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Liebe Kolleginnen und Kollegen,  
sehr geehrte Damen und Herren!

„Vorläuferläsionen von Krebserkrankun-
gen – Molekular – Morphologisch – Kli-
nisch“ ist das Hauptthema der 95. Jahresta-
gung der Deutschen Gesellschaft für 
Pathologie e. V. in Leipzig. Einzelne Ab-
schnitte von Entwicklungen auf dem Ge-
biet der Vorläuferläsionen wurden für 
einzelne Organsysteme immer wieder auf 
vergangenen Tagungen der DGP abge-
handelt. Als Leitthema für eine Tagung 
diente es allerdings zuletzt 1979 bei der 
Stuttgarter Jahrestagung unter der Leitung 
von Prof. Dr. med. Eckehard Grundmann. 
Seitdem, d. h. seit mehr als 30 Jahren, sind 
sehr, sehr viele neue Befunde hinzugekom-
men – nicht nur auf der morphologischen 
Ebene, sondern natürlich auch in unserem 
Wissen über die molekularen Grundlagen 
und Veränderungen dieser Vorläuferläsio-
nen. Dabei sollten sich die Pathologen bei 
der Diagnose solcher Vorläuferläsionen 
immer darüber im Klaren sein, welche kli-
nischen Konsequenzen die Diagnose haben 
wird. Für einige dieser Läsionen werden 
deswegen auch Kliniker zur Wort kom-
men. Die Hauptsitzungen des Freitags und 
des Samstags (17. und 18. Juni 2011) werden 
unterschiedliche Aspekte dieser Vorläufer-
läsionen in verschiedenen Organsystemen 
behandeln. Namhafte Referenten werden 
Garanten dafür sein, dass Sie eine umfas-
sende Vermittlung zum aktuellen Stand 
des Wissens erwarten können.

Als weiteres Hauptthema am Sonntag 
wird die Obduktionspathologie behandelt 

werden, wobei hier nicht die Klagen über 
zu wenig Obduktionen im Vordergrund 
stehen sollen, sondern die Möglichkeiten, 
die mit der Durchführung qualitativ hoch-
wertiger Obduktionen für die Patienten 
und Kliniker verbunden sind.

Die Hauptveranstaltungen werden um-
rahmt und  –  teilweise parallel  –  begleitet 
von den Sitzungen der Arbeitsgemein-
schaften, in denen neueste wissenschaftli-
che Erkenntnisse der Pathologie behandelt 
werden. Dabei soll es in den kurzen Beiträ-
gen nicht nur um die Vorläuferläsionen ge-
hen, sondern es sollen auch andere Themen 
vertieft behandeln werden. Mein beson-
derer Dank gilt an dieser Stelle schon den 
Vorsitzenden der Arbeitsgemeinschaften, 
die die Abstracts gesammelt, gesichtet, be-
wertet und für die Sitzungen mit Vorträgen 
und Postern eingeteilt haben. Den Poster-
sitzungen wird ein besonderes Augenmerk 
gelten, unterstrichen durch die Verleihung 
von Posterpreisen.

Besonders begrüßen möchten wir bei 
dieser 95. Jahrestagung die jungen Patholo-
gen. Wir haben uns entschlossen, ihnen 
eine eigene Lounge zur Verfügung zu stel-
len, in der sich die jungen Kolleginnen und 
Kollegen nicht nur in den Pausen treffen 
können, um Informationen und Gedank-
en auszutauschen und vielleicht über 
zukünftige Kooperationen nachdenken zu 
können. In den Pausen werden Vertreter 
der Deutschen Gesellschaft für Pathologie, 
des Bundesverbandes Deutscher Patholo-
gen, der Internationalen Akademie für 
Pathologie und andere kurze Darstel-
lungen ihrer Institutionen geben und hof-

fentlich den jungen Kolleginnen und Kolle-
gen sehr deutlich machen, welche Vorteile 
eine Mitgliedschaft haben kann. Auch die 
Industrie soll Gelegenheit bekommen, sich 
nicht nur in Industriesymposien hinsich-
tlich ihrer Leistungsfähigkeit darzustel-
len, sondern auch in Veranstaltungen der 
Lounge.

Die Entwicklungen der letzten Jahre, 
die zu einer bedeutenden Rolle von mole-
kularpathologischen Ergebnissen der 
Pathologie für die Indikationsstellung für 
Chemotherapien geführt hat, ging – nicht 
überraschend – mit einem verstärkten In-
teresse der Industrie an den Pathologen 
einher. Auch über dieses Verhältnis und 
seine zukünftige Ausgestaltung soll ges-
prochen werden.

Prof. Dr. C. Wittekind

Korrespondenzadresse
Prof. Dr. C. Wittekind
Institut für Pathologie
Universitätsklinikum Leipzig
Liebigstr . 26 
04103 Leipzig
wittc@medizin .uni-leipzig .de
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AG Gastroenteropathologie I: Leber und Pankreas

Do-001 
Human acyl-CoA synthetase 5 modifies hepatocellular 
 apoptosis signalling and lipid metabolism
Reinartz A .1, Schneider U .1, Merrill A .2, Knüchel R .1, Gaßler N .1
1RWTH Aachen University, Institute of Pathology, Aachen, 
2 Georgia Institute of Technology, Institute for Bioscience and 
 Bioengineering, Atlanta

Aims. In the pathogenesis of non-alcoholic fatty liver disease, accu-
mulation of lipids in hepatocytes and subsequent hepatocyte apopto-
sis are strongly implicated in disease progression from the potentially 
reversible condition of steatosis to severe acute and chronic liver in-
jury. The initial step in fatty acid and lipid metabolism is the activation 
of fatty acids catalyzed by long-chain acyl-CoA synthetases (ACSL). 
ACSL5, a mitochondrially located isoform that is upregulated in he-
patic steatosis, has been revealed to increase hepatocellular apoptosis 
susceptibility. In this study, we investigated the molecular mecha-
nisms selectively sensitizing hepatocytes to apoptosis by ACSL5.
Methods. Apoptosis sensitization by ACSL5 was analyzed using liq-
uid chromatography, tandem mass spectrometry (LC-MS/MS), RNA 
interference and proteinchemical techniques.
Results. ACSL5 overexpression increased susceptibility to TRAIL and 
TNFα, whereas knock down of ACSL5 reduced apoptosis susceptibil-
ity in steatotic hepatocytes. Apoptosis sensitisation was accompanied 
by enhanced caspase-3/7 activity, but was not associated with up-
regulation of DR4, DR5 or TNF-R1. By applying lipidomic techniques 
we analyzed the effect of ACSL5 on the partitioning of acyl-CoAs 
to sphingolipids which are known to be important regulators of cell 
death and survival. High ACSL5 activity increased de novo synthesis 
of proapoptotic sphingolipids including ceramide and sphingosine, 
but decreased synthesis of antiapoptotic sphingolipids. Upregulation 
of mitochondrial sphingolipid levels was accompanied by structural 
modifications of mitochondria. Inhibition of sphingolipid de novo 
synthesis significantly reduced apoptosis in ACSL5 overexpressing 
HepG2 cells.
Conclusion. Apoptosis sensitization of hepatocytes by ACSL5 involves 
deregulation of sphingolipid metabolism and alterations in mitochon-
drial structure. The present findings point to the functional relevance 
of ACSL5 in promoting hepatocellular apoptosis as important mecha-
nism in fatty liver-related disorders.

Do-002 
Nup98 regulates the expression of select p53 target genes  
in hepatocellular carcinoma
Singer S .1, Barsotti A .1, Fazollahi M .1, Grünwald D .2, Coutavas E .3, 
Singer R .2, Bussemaker H .1, Breuhahn K .4, Schirmacher P .4, Prives C .1
1Columbia University, Department of Biological Sciences, New York City, 
2 Albert Einstein College of Medicine, Department of Anatomy and 
 Structural Biology, New York City, 

3The Rockefeller University, Laboratory of Cell Biology, New York City,
4University Hospital Heidelberg, Institute of Pathology, Heidelberg

Aims. The p53 tumor suppressor protein plays a pivotal role in the 
prevention of human cancer. In response to various types of stress 
p53-dependent expression of distinct subsets of target genes deter-
mines different cellular outcomes like cell cycle arrest, senescence, or 
apoptotic cell death. However, the underlying molecular mechanisms 
that dictate p53 target gene preference are still poorly defined. We have 
previously shown that the nuclear transport factor hCAS is involved 
in p53 target gene selectivity. In this study we analyzed the role of the 
nucleoporin Nup98 as another member of the nuclear transport ma-
chinery in regulating the expression of select p53 target genes.
Methods. Following siRNA mediated depletion of Nup98 in camp-
tothecin (CPT) treated HepG2 cells (wild-type p53) the induction of 
known p53 target genes such as p21, puma, gadd45 and others was 
measured by qRT-PCR and Western blot. RNA-Immunoprecipitation 
(RIP) experiments were performed in cross-linked samples of treated 
(CPT) and untreated HepG2 cells. We used an in silico screen to iden-
tify additional mRNAs of p53 target genes potentially regulated by 
Nup98. FACS analyses were performed to determine the effect on cell 
cycle progression and apoptosis after Nup98 knockdown upon CPT 
treatment. Nup98 expression was analyzed by qRT-PCR in tissue of 27 
HCC patients compared to controls.
Results. Nup98 knockdown in HepG2 cells selectively reduced p21 
mRNA and protein accumulation upon p53 activation. However, 
Nup98 depletion did not affect induction of nascent p21 mRNA in-
dicating a post-transcriptional mechanism (mRNA stability/export). 
We discovered that Nup98 interacts with the 3’UTR of p21 mRNA and 
based on an in silico approach we identified 14-3-3 sigma as another p53 
target gene mRNA also regulated by and co-immunoprecipitated with 
Nup98. Since p21 has anti-apoptotic properties decreased p21 protein 
levels after Nup98 knockdown were associated with an increase in cell 
death upon CPT treatment. Moreover, Nup98 mRNA expression lev-
els in patients with hepatocellular carcinoma (HCC) were reduced in 
26% (7/27) of the cases compared to non-tumorous liver tissue.
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Conclusion. Nup98 is required for full activation of select p53 tar-
get genes like p21 and 14-3-3 sigma and thereby has an impact on the 
p53 response and cellular outcome. These findings together with de-
creased expression levels of Nup98 in HCC patients may suggest a role 
as a tumor suppressor.

Do-003 
Methylation of miRNA 148a in hepatocellular carcinoma
Tischoff I .1, Junge C .1, Nambiar S .1, Liffers S .-T .1, Mirmohammasadegh A .1, 
Tannapfel A .1
1Ruhr-University of Bochum, Institute of Pathology, Bochum

Aims. MiRNAs are small non-coding functional RNAs that are in-
volved in control of cell growth, differentiation or apoptosis. Recent 
studies indicate that some of miRNas may be regulated via epigenetic 
mechanisms. To elucidate the role of DNA methylation of miRNAs 
in hepatocellular carcinoma mRNA, transcript expression of 12 miR-
NAs associated with CpG islands (miR15, miR34b, miR10b, miR126, 
miR130, miR132, miR148a, miR153, miR196b, miR198, miR296, 
miR339) in HCC-cell line, HCC tumor tissue and non neoplastic liver 
were analysed. After treatment with demethylated agens 5́ -AZA and 
histondeacetylase inhibitor Trichostatin (TSA) in liver carcinoma cell 
line DNA methylation of downregulated miRNAs was evaluated.
Methods. mRNA transcript expression of 12 miRNAs in fresh frozen 
tissue of 36 HCC and corresponding non neoplastic liver tissue was 
analysed by semiquantitative real time RT-PCR. DNA methylation of 
downregulated miRNAs was evaluated by Methylation specific PCR 
(MSP). HCC-cell line HepG2 was treated with demethylated agens 5́ -
AZA and histone deacetylase inhibitor Trichostatin (TSA) to elucidate 
restoration or suppression of mRNA transcript expression.
Results. Downregulated mRNA transcript expression was detected 
for miR296, miR148a and miR126 in HCC compared to correspond-
ing non neoplastic liver tissue. mRNA transcript upregulation was 
seen for miR15, miR34b, miR10b, miR130, miR132, miR153, miR196b, 
miR198, miR339. Restoration of miR148a mRNA transcript was seen 
after treatment with 5́ -AZA and TSA in HepG2 cell line. DNA meth-
ylation of miR148a occurred in 25% (9/36) of HCC with subsequent 
mRNA transcript suppression.
Conclusion. Our study detected that 12 miRNAs are down or up-
regulated in HCC but not in corresponding non neoplastic liver tis-
sue whereas downregulated mRNA transcript of the miR148a may be 
caused by DNA methylation. These data indicate a possible role of epi-
genetic regulation of miR148a in hepatocellular carcinomas.

Do-004 
Downregulation of A-kinase anchor protein 12 in hepato-
carcinogenesis by different epigenetic mechanisms
Goeppert B .1, Renner M .1, Oakes C .2, Dutruel C .2, Warth A .1, Schmezer P .2, 
Popanda O .2, Plass C .2, Breuhahn K .1, Schirmacher P .1
1Ruprecht-Karls-University, Institute of Pathology, Heidelberg, 
2German Cancer Research Center, Heidelberg

Aims. We have previously shown a downregulation of the tumor 
suppressor A-kinase anchoring protein 12 (AKAP12) in human he-
patocellular carcinoma (HCC) and in premalignant lesions. We have 
identified epigenetic gene silencing by promoter hypermethylation as 
a cause of reduced AKAP12 expression in HCC. However, this mech-
anism could not explain AKAP12 downregulation in cirrhotic liver 
(CL) and dysplastic nodule (DN) samples. Here, we show microRNA-
mediated posttranscriptional regulation as an additional mechanism 
of AKAP12 silencing in hepatocarcinogenesis.
Methods. A candidate list of up-regulated miRNAs was established 
by a literature search of miRNA expression profiles in CL and HCC. 
This was cross-referenced with miRNAs predicted to target the 3’UTR 
of AKAP12 using miRWalk, a composite software suite of several 
miRNA target prediction programs. We then analyzed expression of 

the, by this search strategy, identified miR-183 and miR-186 in normal 
liver (NL), CL, DN, and HCC samples. Consecutively, we performed 
functional interaction assays in HEK293T cells.
Results. Expression analysis showed a significant upregulation of 
miR-183 (p<0.01, all groups vs. NL) and a miR-186 up-regulation in 
CL tissues (p<0.05). Functional analyses revealed that both, miR-183 
and miR-186 can regulate AKAP12 mRNA levels to various degrees, 
with miR-186 demonstrating a strong abilitiy to regulate endogenous 
transcripts levels.
Conclusion. Our findings indicate that the previously described dis-
tinctive downregulation of AKAP12 in hepatocarcinogenesis is due 
to a microRNA-mediated posttranscriptional mechanism in CL and 
DN. Together with the previously demonstrated epigenetic AKAP12 
silencing by promoter hypermethylation in HCC, this represents an 
interesting interplay between the epigenome and miRnome.

Do-005 
Epigenetic and post-transcriptional mechanisms are 
 responsible for disruption of the Hippo tumor suppressor 
 pathway in human hepatocellular carcinoma
Calvisi D .F .1, Chen X .2, Ho C .2, Ladu S .3, Herzig A .1, Destefanis G .1, 
Mattu S .1, Delogu S .1, Conner E .A .3, Factor V .M .3, Thorgeirsson S .S .3, 
Dombrowski F .1, Evert M .1
1University of Greifswald, Institute for Pathology, Greifswald, 
2UCSF, San Francisco, USA, San Francisco, 
3 National Cancer Institute, Laboratory of Experimental Carcinogenesis, 
Bethesda

Aims. Mounting evidence indicates that disruption of the Hippo tu-
mor suppressor pathway contributes to hepatocarcinogenesis. In this 
study, we investigated the expression levels of the members of the 
Hippo signaling in a collection of human hepatocellular carcinoma 
(HCC) as well as in in vivo and in vitro models.
Methods. Promoter and genomic status of Hippo pathway members 
were assessed in human HCC by methylation and microsatellite anal-
yses, while effects of Hippo modulation on HCC growth were evalu-
ated in HCC cell lines and in an in vivo mouse model overexpressing 
the AKT protooncogene in the liver.
Results. We found that suppression of FAT4, NF2, MST1, MST2, 
LATS1, LATS2 and SAV1 expression by promoter hypermethylation 
and/or loss of heterozygosity was rare in HCC. However, levels of ac-
tivated YAP, the protooncogene negatively modulated by the Hippo 
cascade, were high in most HCC when compared with correspond-
ing non-tumorous surrounding livers, implying the existence of post-
transcriptional mechanisms responsible for suppression of the Hippo 
pathway in human HCC. Indeed, we found that MST1 and MST2 were 
inactivated via phosphorylation at serine 120 and 117 residues, respec-
tively, by the AKT protooncogene. In HCC cell lines, transfection of 
AKT led to increased proliferation and decreased apoptosis that were 
paralleled by phosphorylation of MST1 and MST2 and activation of 
the YAP protooncogene. AKT-driven growth of HCC cell lines was 
significantly decreased when AKT transfection was associated with 
silencing of YAP via siRNA. Accordingly, a strong suppression of 
MST1 and MST2 activity, with resulting activation of YAP, followed 
the stable transfection of an activated form of AKT into the mouse 
liver by hydrodynamic gene delivery.
Conclusion. We have defined the epigenetic and post-transcriptional 
mechanisms responsible for suppression of Hippo signaling pathway 
in liver cancer. Also, our data imply AKT as the major negative regu-
lator of Hippo cascade in human HCC and support the use of AKT 
inhibitors as therapeutic modality for human HCC.
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Do-006 
Kinase pathway-dependent expression of FUSE binding 
 proteins (FBPs) in HCC cells regulates tumor cell-derived 
 immune modulators
Malz M .1, Burda Y .1, Hubbe P .1, Bovet M .1, Samarin J .1, Falk C .2, 
Schirmacher P .1, Breuhahn K .1
1UniversityHospital Heidelberg, Institute of Pathology, Heidelberg, 
2University Heidelberg, Institute for Immunology, Heidelberg

Aims. Recently a family of single-strand nucleic acid binding fac-
tors [far upstream element (FUSE) binding proteins; FBPs] has been 
described as highly expressed in human hepatocellular carcinoma 
(HCC) compared to normal liver tissue. Increased expression of all 
three family members (FBP-1, FBP-2 and FBP-3) significantly corre-
lated with the process of malignant transformation and poor cumula-
tive survival of HCC patients. We demonstrated that FBPs increased 
tumor cell proliferation and migration by at least partly employing 
the microtubule destabilizing protein stathmin in HCC cells. Here 
we aimed to analyze mechanisms responsible for the observed FBP 
overexpression in HCC cells. In addition we intended to identify novel 
functionally relevant FBP target genes.
Methods. Affymetrix GeneChip Microarrays after transient siRNA-
mediated inhibition of FBP family members were used to identify 
FBP target genes in HCC cells. For confirmation semiquantitative 
real-time PCR and the highly sensitive Luminex® xMAP® technology 
were used. Tumor cell vitality and FBP expression was measured after 
Sorafenib (Nexavar®) administration by MTT assay and immunoblot-
ting, respectively.
Results. Expression profiling after FBP knock-down revealed that 
FBPs regulated different immune-modulators (e.g., IL-8, CCL20, 
EREG) which was confirmed for IL-8 in primary HCCs and HCC cells 
at the transcript and protein levels. Surprisingly, different FBP family 
members exhibited contrary effects on IL-8 expression (FBP-1: posi-
tive regulator, FBP-2: negative regulator), suggesting varying effects 
of these factors on tumor cells and distinct immune cell populations. 
Treatment of HCC cells with the multi-kinase inhibitor Sorafenib 
(Nexavar®) reduced FBP-1 and IL-8 expression at the transcript- and 
protein-levels suggesting that FBPs partly mediate the anti-tumori-
genic effects of Sorafenib. Interestingly, the specific inhibition of FBP-1 
and FBP-2 sensitized HCC cells to the treatment with Sorafenib.
Conclusion. In summary, FBP overexpression in HCC is predomi-
nantly regulated by cellular kinases. FBPs affect tumor cell perfor-
mance but also may influence the anti-tumorigenic effector mecha-
nisms of immune cells. Since FBP expression is in part reduced after 
Sorafenib treatment, administration of (additional) kinase inhibitors 
might represent a promising approach to reduce FBP-driven effects 
in HCC.

Do-007 
Sequential activation of Hippo and Notch signalling based on 
overexpression of the transcriptional regulator YAP is a new 
driver in pancreatic ductal adenocarcinoma
Tschaharganeh D .1, Latzko P .1, Malz M .1, Gaida M .1, Bergmann F .1, 
 Schirmacher P .1, Breuhahn K .1
1University Hospital Heidelberg, Institute of Pathology, Heidelberg

Aims. The transcriptional coactivator of the Hippo signalling path-
way YAP (Yes-associated protein) is a known oncogene in cancer 
development. However, the relevance of this pathway in pancreatic 
ductal adenocarcinoma (PDAC) and the responsible underlying mo-
lecular mechanisms have not described, so far. We aim to investigate 
the expression of YAP as well as the functional relevance and respec-
tive effector mechanisms of aberrant Hippo signalling in PDAC.
Methods. YAP and Jagged1 (Jag1) expression were determined by tis-
sue microarrays in primary human PDAC tissues (n=73). Functional 
analyses (MTT-assay, transwell-assay, Matrigel-invasion assay) were 

performed after inhibition of YAP and Jag1 by gene-specific siRNA as 
well as after blockage of Notch signalling by γ-secretase inhibitor in 
two independent PDAC cell-lines (Colo357, Panc-1). Potential Hippo 
target genes in tumor cells were identified by expression profiling after 
YAP-inhibition. Activation of Jag1/Notch-signalling was analyzed via 
immunoblotting (Notch cleavage) and RT-PCR (Notch target gene: 
Hes-1).
Results. YAP is overexpressed in more than 60% of primary human 
PDACs compared to normal pancreatic tissues. Inhibition of YAP in 
respective cell lines results in decreased cell viability (50%), migra-
tion (60%), and invasiveness (50%) after 48 and 72 h. Expression of the 
Hippo target gene Jagged-1 (Jag1) was confirmed at the transcript and 
protein levels. As observed after YAP inhibition, the knock down of 
Jag1 as well as the pharmacological blockage of Notch-signalling via 
γ-secretase inhibitor treatment equally decreased viability, migration 
and invasiveness of tumor cells. Reduced activation of Notch cleavage 
and decreased Hes-1 level were detectable after YAP inhibition. More 
importantly, the expression of YAP and Jag1 significantly correlated 
(Spearman correlation: R=0.442, p<0.001) in human PDAC samples.
Conclusion. Based on high level expression of the transcriptional 
coactivator YAP, Hippo-signalling is aberrantly activated in many 
PDAC tissues. In PDAC cells, tumor-supporting effects of Hippo are 
partly mediated through activation of the Jag1/Notch pathway in a 
paracrine manner. Thus, PDAC growth and tumor cell dissemination 
are regulated through the crosstalk and sequential activation of these 
two different signalling pathways.

AG Gastroenteropathologie II: Was ist neu...?

Do-008 
Die neue WHO-Klassifikation der GI-Tumoren: Oberer GI-Trakt
Warneke V .1, Behrens H .-M .1, Röcken C .1
1 University Hospital Schleswig-Holstein, Campus Kiel, 
Department of Pathology, Kiel

The 7th edition of the TNM-classification was introduced on the first 
of January 2010. It introduced several changes for tumors of the esoph-
ago-gastric junction and stomach. It was revised to ensure a better 
correlation with the patient prognosis and to reduce the risk of miss-
classification due to dissimilarities between gastric cancer and other 
gastrointestinal malignancies. The subclassification of the local tumor 
growth (T1–T4) was changed by the addition of a sixth separator (T1a 
and T1b). The depth of invasion was re-annotated. The classification 
of 1 to 6, 7 to 15 and >15 lymph node metastases appeared imprecisely. 
Two more N-categories were added and the number of lymph node 
metastases falling into these categories was changed. The number of 
resected lymph nodes was adapted to 16 to classify pN0. Tumors of the 
esophagogastric junction as well as the proximal 5 cm of the stomach 
extending into the esophagus are now classified as esophagus carci-
noma. As all these changes may influence the oncological treatment of 
gastric cancer patients and may form the basis of future clinical stud-
ies, we compared the 6th and 7th edition. We retrieved 554 patients (338 
men, 216 women; median age 68 years) from the archive of the Insti-
tute of Pathology of the Christian-Albrechts-University, who had un-
dergone partial or complete gastrectomy for intestinal or diffuse type 
adenocarcinoma of the esophagogastric junction and stomach. Sur-
vival data and date of death were available from all patients. Patient 
death correlated significantly with age at diagnosis, tumor type, histo-
logical grade, local tumor growth (T-category), number of metastatic 
lymph nodes, lymph node ratio, lymph node status (N-category), and 
tumor stage. No major difference was noted between the 6th and 7th 
edition. However, the 7th edition is associated with a stage migration of 
60% of the patients with esophagogastric and stomach cancer. Based 
on survival data we revised the stage grouping system (the “Kiel”-
proposal): stage I and II tumors were confined to non-metastatic, and 



stage III and IV tumors to metastatic tumors. The Kaplan-Meier plots 
of this modified stage grouping showed statistically significant dif-
ferences between individual stage subgroups without crossing curves 
and demonstrated improved survival of stage II patients [1].

[1]  Warneke V, Behrens HM, Hartmann J, Held H, Becker T, Schwarz NT, Röcken 
C (2011) A cohort-based study of the 7th edition of the TNM-classification 
for gastric cancer: Proposal of a new staging system . J Clin Oncol . In Press

Do-009 
Die neue WHO-Klassifikation der GI-Tumoren: Unterer GI-Trakt
D . Aust1

1 Institut für Pathologie, Universitätsklinikum Carl Gustav Carus 
an der TU Dresden

The new WHO classification of tumors of the digestive system not 
only revisits common diagnostic terms such as intraepithelial neo-
plasia and dysplasia but also introduces changes in the nomenclature 
and diagnostics of colorectal tumors which will be important in daily 
practice. 
Changes in nomenclature and classification include the introduction 
of serrated adenocarcinoma, cribriform-comedo-type adenocarcino-
ma and micropapillary adenocarcinoma as new distinct histological 
subtypes of colorectal cancer. The grading of mucinous and signet-
ring carcinomas is, which were previously invariably graded as G3/
high grade, is now dependent on their MSI-status since MSI-H indi-
cates a better and MSI-L/MSS a worse prognosis. Thus, analysis of mi-
crosatellite instability via immunohistochemistry or fragment-length 
analysis must be included in the pathological report of these tumors.
Serrated polyps/adenomas and their potential of progression into 
colorectal cancer via the alternate pathway of colorectal carcinogen-
esis will be discussed as well as new insights into prognostic and pre-
dictive markers of colorectal cancer. This talk will give an overview 
of the most important changes within the new WHO classification of 
colorectal tumors.

Do-010 
Die neue WHO-Klassifikation der GI-Tumoren:  
Hepatobiliäres System
Schirmacher P .1
1Heidelberg University Hospital, Institute of Pathology, Heidelberg

AG Gastroenteropathologie II: Was ist neu...?

Do-011 
Die neue WHO-Klassifikation der GI-Tumoren:  
Pankreas
Lüttges J .1
1Klinikum Saarbrücken, Institute of Pathology, Saarbrücken

AG Gastroenteropathologie III: State of the Art

Do-012 
State of the Art: Microenvironment
Gattenlöhner S .1
1Medical University of Graz, Institute of Pathology, Graz
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AG Gastroenteropathologie IV: Oberer GI-Trakt

Do-013 
Quantitative protein expression analysis of heat shock  proteins 
(HSP) and glucose regulated proteins (GRP) in esophageal 
carcinomas reveals two distinct prognostic patient groups with 
specific HSP/GRP expression profile
Slotta-Huspenina J .1, Berg D .1, Bauer K .1, Wolff C .1, Malinowsky K .1, 
Feith M .2, Bettstetter M .1, Walch A .1, Bauer L .1, Höfler H .1, 
Becker K .F .1, Langer R .1
1Technical University of Munich, Institute of Pathology, München, 
2Technical University of Munich, Department of Surgery, München

Aims. Heat shock proteins (HSPs) and Glucose regulated proteins 
(GRPs) are molecular chaperones which play an important role in 
tumor biology. Most recently, novel therapeutic approaches targeting 
HSP90/GRP94 have been introduced in cancer therapy. The aim of the 
study was to perform a comprehensive investigation of the expression 
of HSPs and GRPs in esophageal adenocarcinomas (EAC) by using 
the novel reverse phase protein array (RPPA) technology which allows 
to performing quantitative protein expression analysis from formalin 
fixed paraffin embedded (FFPE) tissue.
Methods. Tumor samples of 85 primary resected EAC were analyzed. 
Quantitative expression of HSP27, p-HSP27(Ser15), p-HSP27(Ser78), 
p-HSP27(Ser82), HSP60, HSP70 and HSP90, as well as GRP78 and 
GRP94 was determined. Additionally, immunohistochemical stain-
ings were applied on a tissue microarray. Expression patterns were 
correlated with pathologic features and patients’ survival.
Results. Quantitative protein expression levels could be detected in 
all tumors. Unsupervised hierarchical clustering encompassing dem-
onstrated two distinct groups of tumors: the hallmark of the first 
group (n=34) was a high p-HSP27(Ser15, Ser78, Ser82) and low GRP78/
GRP94/HSP60 expression pattern. The second group (n=51) had an 
inverse, low p-HSP27 and high GRP78/GRP94/HSP60 expression. 
Prognosis of patients of the first group was significantly better than 
of those of the second group, both in univariate analysis (p=0.011) and 
multivariate analysis (p=0.025), including the factors UICC pT and pN 
category, tumor grading and resection status. It is worth noting, that 
these two groups could not be detected by immunohistochemistry.
Conclusion. Two distinct and prognostic relevant expression patterns 
of HSPs/GRPs in EAC could be detected by reverse phase protein array 
technology. This novel approach for quantitative protein analysis from 
FFPE tissue may deliver relevant information about protein expres-
sion which to date can not be demonstrated by conventional methods 
(e.g., immunohistochemistry).

Do-014 
Identification of novel interaction partners of human  
cathepsin X in gastric cancer
Teller A .1, Roessner A .1, Krueger S .1
1Otto-von- Guericke University, Department of Pathology, Magdeburg

Aims. Our previous studies have shown an association between 
Helicobacter pylori infection, the strong up-regulation of cathepsin 
X (CTSX), and the development of gastric cancer. The physiological 
function of CTSX still needs to be clarified. Recently, CTSX has been 
shown to bind to cell surface heparin sulphate proteoglycans and inte-
grins, indicating a major role of CTSX in cellular adhesion, phagocy-
tosis, and immune response.
Methods. Here, we identify novel interaction partners of CTSX by 
screening of a human gastric cancer cDNA library using the MATCH-
MAKER yeast two-hybrid system. The transcription-based system 
represents a sensitive in vivo method for the identification of novel 
protein-protein interactions based on the ability of a separate DNA-

binding domain and activation domain to reconstitute a functional 
transactivator when brought into proximity.
Results. In a first step, 20 clones were analyzed by sequencing from 
which 5 genes (ELF3, SPRR2D, Mucin 6, RPLP0, LGALS2) were finally 
reconfirmed. The gastric cancer-associated genes Mucin 6, RPLP0 
and LGAL as potential novel protein interacting partners of CTSX 
were further analyzed by double immunofluorescence and a chemi-
luminescent co-immunoprecipitation system to verify that Mucin 6, 
RPLP0 and LGAL bind with or stabilize CTSX in gastric carcinoma 
cell lines and tissue samples.
Conclusion. Theses interactions could indicate potential novel actions 
of cathepsin X in O-antigen specific adhesion of H. pylori as well as 
in development of metaplastic lesions in early steps of gastric carci-
nogenesis.

Do-015 
Characterization of epithelial transdifferentiation in a trans-
genic gastric cancer model by laser capture microdissection 
combined with gene expression profiling
Bernhardt A .1, Kuester D .1, Roessner A .1, Krueger S .1
1O .-v .-Guericke University, Institute of Pathology, Magdeburg

Aims. In a gastritis model, Ctsx-/- transgenic mice developed signifi-
cantly more severe spasmolytic metaplasia, with stronger expression 
of Ki67 and higher infiltration of macrophages compared to wild-type 
mice. To explore the cathepsin X (Ctsx) function in the process of 
epithelial transdifferentiation, we used Laser Capture Microdissec-
tion (LCM) as a technique enabling the selection of specific cell types 
from a tissue section for specific RNA analyses. LCM combined with 
PCR-Array technology is promising for gene expression profiling of 
individual cell populations.
Methods. Wild-type and Ctsx-/- transgenic mice infected with H. py-
lori for 0–50 weeks were used. Freshly frozen stomach tissues from 
these mice were cut into 10 µm sections in a cryostat. After staining, 
the sections were laser-microdissected using Zeiss PALM system to 
image, cut and catapult target cells. After LCM, RNA isolated from 
pure cell populations was converted to cDNA and preamplified to gen-
erate adequate amounts of antisense cDNA. Differential gene expres-
sion profiles were analyzed between the two mice groups and weeks 
post infection. Mouse Cytoskeleton Regulators RT2 Profiler™ PCR 
Array profiles the expression of 84 genes controlling the epithelial dy-
namic in gastric cancer development.
Results. H. pylori drives an epithelial-mesenchymal transition in in-
fected epithelial cells by regulating for instance RhoA, Rock1, Cdc42 
and IQGAP. This process is significantly more pronounced in Ctsx-/- 
epithelial transdifferentiation and confirmed our previous histologi-
cal findings.
Conclusion. LCM in combination with PCR Array technology rep-
resents a powerful tool to analyze distinct morphological changes in 
the gastric epithelium during H. pylori-driven gastric carcinogenesis 
on gene level.

Do-016 
MALDI imaging reveals prognostic seven-protein signature 
of novel tissue markers in intestinal-type gastric cancer after 
surgical resection
Balluff B .1, Rauser S .1, Meding S .1, Elsner M .1, Schöne C .1, Feuchtinger A .1, 
Schuhmacher C .2, Höfler H .3, Ebert M .2, Walch A .1
1Helmholtz Zentrum München, Institute of Pathology, Neuherberg, 
2 Klinikum rechts der Isar, München, 3Technische Universität München, 
München

Aims. Proteomics-based approaches complement genome initiatives 
and are the next step in attempts to understand the biology of gastric 
cancer. We used matrix-assisted laser desorption/ionization (MALDI) 
imaging mass spectrometry for direct tissue profiling of protein ex-
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pression to identify proteins that predict disease outcome in gastric 
cancer after surgical resection.
Methods. A total of 181 intestinal-type primary resected gastric cancer 
tissues from two independent patient cohorts were analyzed. MALDI 
spectra of the discovery cohort (n=63) were directly obtained from 
tumor tissue sections. Prognostic subgroups were defined based on 
differentially expressed protein signals. The prognostic significance of 
individual proteins identified was validated immunohistochemically 
on tissue microarrays of an independent validation cohort (n=118).
Results. MALDI imaging detected a seven-protein signature associ-
ated with an unfavorable overall survival independent of major clini-
cal covariates (HR=4.03; 95% CI: 1.69–9.61; p=0.002). Three individual 
proteins were identified as CRIP1, HNP-1, and S100-A6 correlating 
with the overall survival of patients (p=0.004, p=0.024, and p=0.039). 
Immunohistochemical analysis in the validation cohort confirmed 
the prognostic behavior of these proteins. CRIP1, a protein previously 
unknown in gastric cancer, was confirmed as a novel independent 
prognostic factor in the validation cohort (HR=1.57; 95% CI: 1.01–2.44; 
p=0.044).
Conclusion. The protein pattern described here serves as a new inde-
pendent indicator of patient survival complementing the previously 
known clinical parameters in terms of prognostic relevance. These 
results show that this tissue-based proteomic approach may provide 
clinically relevant information that might be beneficial in improving 
risk stratification for gastric cancer patients, and may be used to dis-
cover novel tumor-associated proteins.

AG Gastroenteropathologie V: 
Vorstellung ausgewählter Poster

Do-017

Vorstellung ausgewählter Poster aus der GI-Pathologie
Aust D .1
1Institute for Pathology, TU Dresden, Dresden

AG Gastroenteropathologie VI: Unterer GI-Trakt

Do-018 
Significance of selectively high Wnt pathway activity for  
tumor initiation of colon cancer cells
Horst D .1, Shivdasani R .1
1Harvard Medical School, Dana-Farber Cancer Institute, Boston

Aims. Most colon cancers display highly heterogeneous expression of 
the Wnt effector β-catenin, with strong nuclear β-catenin accumula-
tion detected only in a small fraction of tumor cells. Because several 
cell surface markers that are reported to enrich for tumor-initiating 
colon cancer cells are presumed targets of the canonical Wnt/β-
catenin pathway, we hypothesized that high β-catenin expression and 
Wnt pathway activity mark a tumorigenic subpopulation.
Methods. We constructed lentiviral vectors that express GFP un-
der control of an optimal, β-catenin-responsive TCF/LEF1 promoter 
(TOP-GFP). We transduced primary colon cancer xenografts and two 
well characterized colon cancer cell lines with these vectors, used flow 
cytometry to isolate cell subpopulations with differential GFP expres-
sion, and examined these subpopulations for tumorigenicity and gene 
expression.
Results. High GFP expression accurately marked tumor cells with 
nuclear β-catenin immunostaining in Caco2 but not SW1222 cells 
and in a fraction of primary colon cancer xenografts. Gene expression 

analysis in the concordant cases was consistent with increased Wnt 
pathway activity within the GFP-high cell population, including high 
expression of the putative stem cell markers CD133, CD44 and LGR5. 
In SW1222 cells and some primary tumor xenografts, the GFP-high 
fraction correlated poorly with nuclear β-catenin localization and 
GFP flow cytometry did not separate cells with a gene expression pro-
file suggesting Wnt pathway activity. Among these various sources, 
only Caco2 cells showed increased tumorigenicity of GFP-high cells in 
immunodeficient mouse xenografts.
Conclusion. The utility of TOP-GFP and related tools to identify tu-
mor-initiating colon cancer cells with high Wnt activity varies among 
primary human colorectal tumors and established cell lines. Further-
more, Wnt pathway activity might fluctuate substantially within indi-
vidual tumor cells. We conclude that tumor-initiating potential is not 
necessarily indicated by high Wnt activity among tumor cell subpopu-
lations of colon cancer.

Do-019 
Regulation and functional relevance of the stem cell factor 
Notch1 in colorectal carcinomas
Faßl A .1, Tagscherer K .1, Lehmann-Koch J .1, Schirmacher P .2, Roth W .1
1 Institute of Pathology, University Hospital Heidelberg, 
and German Cancer Research Center, Heidelberg, 

2Institute of Pathology, University Hospital Heidelberg, Heidelberg

Aims. Notch signaling plays a central role in stem cell biology. By in-
hibiting differentiation and promoting proliferation Notch1 maintains 
stem and progenitor cells in the intestinal tract. Since Notch1 also 
exerts oncogenic effects, Notch1-induced signaling could contribute 
to carcinogenesis and progression of colorectal carcinoma (CRC) as 
well as to the resistance of colon cancer stem cells. In this study, we 
addressed the question how Notch1 is regulated in CRC and whether 
Notch1 regulates apoptotic cell death in CRC.
Methods. Cell culture, Western blotting, quantitative real-time RT-
PCR, apoptosis assays (Annexin-V-FACS and PI), adenoviral shRNA 
transduction, cytotoxicity assays, transient transfections, Luciferase 
assays, cell cycle analysis (flow cytometry), immunohistochemistry.
Results. Immunohistochemical analysis showed that the Notch1 
protein is strongly expressed in a subset of CRC. Moreover, the ac-
tive form of Notch1 (NICD) is highly expressed in CRC cell lines. 
Notch1 expression is regulated by miRNAs, since transfection with 
pre-miR-34a results in down-regulation of Notch1 (NICD) on protein 
level. Further, transfections with pre-miR-34a, pre-miR-199-5p, and 
pre-miR-326 result in down-regulation of the Notch1 downstream 
target Hey1. Interestingly, treatment with Oxaliplatin or 5-FU leads 
to up-regulation of miR-34a in some CRC cell lines. Notch1 acts in an 
anti-apoptotic manner by maintaining Mcl-1 expression: adenoviral 
Notch1 siRNA transfection results in down-regulation of Mcl-1. Since 
this is paralleled by a down-regulation of EGFR and since the EGFR 
inhibitor AG1478 decreases Mcl-1 expression, the Notch1-dependent 
regulation of Mcl-1 might be mediated by an EGFR-dependent mecha-
nism. Finally, the knockdown of Notch1 results in the induction of 
apoptosis in CRC cells. Similarly, γ-secretase inhibitors or ADAM-17 
inhibitors induce apoptotic cell death in CRC.
Conclusion. The stem cell factor Notch1 is strongly expressed in 
a subset of CRC and is regulated by miRNAs such as miR-34a. The 
Notch1 signaling pathway acts in a pro-survival and cytoprotective 
manner via up-regulation of the anti-apoptotic Mcl-1 protein. The 
Notch1-induced up-regulation of Mcl-1 might be mediated by an 
EGFR-dependent mechanism. Since suppression of Notch1 results in 
the induction of apoptotic cell death, Notch1-antagonizing strategies 
such as γ-secretase inhibitors or ADAM-17 inhibitors could represent 
promising novel candidates for the treatment of metastasized CRC.
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Do-020 
The HMGB1 protein induces a novel type of cell death in  
colon carcinoma cells
Gdynia G .1, Keith M .1, Schirmacher P .2, Roth W .1
1 Institute of Pathology, University Hospital Heidelberg, 
and German Cancer Research Center, Heidelberg, 

2Institute of Pathology, University Hospital Heidelberg, Heidelberg

Aims. The HMGB1 protein induces a novel form of cell death in cancer 
cells which is different from classical necrosis, apoptosis, autophagy, 
or senescence (Gdynia et al., 2010, Cancer Research). Interestingly, 
colon carcinoma cells are less sensitive than other types of cancer 
cells for the cytotoxic activity of HMGB1. The aim of this study was 
to characterize the molecular and metabolic pathways regulating the 
susceptibility to HMGB1 in colorectal carcinoma.
Methods. ATP luciferase assay, LDH-linked lactate accumulation 
measurement, photometrically measured NADH/NAD+ ratio, OX-
PHOS flux, TCA cycle and glycolytic enzyme activities in whole cells, 
FACS, 1D/2D-western blot/-silver staining, IF, EM, tracking of C-14 
radioisotope labelled substrates, generation of mtDNA depleted cells, 
subcellular fractionation, liposome transfection, generation of stable 
Flag-/Myc-tagged-HMGB1 overexpressing cells, crystal violet cyto-
toxicity assay, MTT proliferation assay.
Results. Stable ectopic over-expression of HMGB1 inhibited signifi-
cantly the proliferation of colon carcinoma cells. Treatment of cells 
with human recombinant (rh) HMGB1 induced significant cytotox-
icity in a concentration range of 80–200  nM. Cancer cells depleted 
of mitochondrial DNA were less susceptible to the cytotoxic effects 
of rhHMGB1. After 72 h of incubation with rhHMGB1 a significant 
depletion of intracellular ATP was observed, paralleled by the forma-
tion of giant mitochondria. RhHMGB1 modulated the specific activity 
of the mitochondrial respiratory enzymes and the electron flux in the 
electron transport chain in a dose-dependent manner. Interestingly, 
addition of L-pyruvate did not protect the cells from rhHMGB1-in-
duced cell death. RhHMGB1-induced mitochondrial and metabolic 
events were further characterized by tracking radioactive glucose and 
pyruvate isotopes.
Conclusion. The HMGB1 protein induces a novel form of cell death 
in diverse types of cancer cells. HMGB1 modulates the activity of the 
mitochondrial respiratory enzymes leading to a change in glycolytic 
flux and a strong depletion of intracellular ATP. These observations 
implicate a new functional link between the HMGB1 protein and mi-
tochondrial respiratory regulation as well as glycolysis activity.

Do-021 
RSK promotes an inflammatory premalignant gut environment 
by catalytically inactivating DAPK in macrophages
Schulze-Lührmann J .1, Bajbouj K .A .2, Chakilam S .1, Aigner M .3, 
Mackensen A .3, El-Rifai W .4, Hartmann A .1, Schneider-Stock R .1
1University of Erlangen-Nuremberg, Institute of Pathology, Erlangen, 
2UAE University, Biology Department, Al-Ain, 
3University of Erlangen, Dept . of Internal Medicine 5, Erlangen, 
4Vanderbilt University, Medical Center, Tennessee

Aims. Biological and epidemiological data indicate a strong asso-
ciation between chronic inflammation and malignancy. In ulcerative 
colitis the activation of macrophages seems to be as important as in-
creased production of the macrophage-derived cytokine TNF. The 
death associated protein kinase (DAPK) has been shown to participate 
in death or survival signaling of various cell types. Since we observed 
in immunohistochemically stained Ulcerative Colitis tissues upregu-
lated DAPK and RSK levels in macrophages we aimed to understand 
the role of these protein kinases in monocyte-macrophage differentia-
tion and inflammation.
Methods. As an in vitro model we used the human monoblast cell 
line U937 which terminally differentiates in response to phorbol ester 

phorbol-12-myristate-13-acetate (PMA) and lipopolysaccharide (LPS), 
adopting the morphology and characteristics of mature macrophages. 
To study the function of DAPK in differentiation we used siRNA-
mediated knockdown and tetracycline-inducible stable DAPK mutant 
U937 cells. A combination of different molecular and biochemical 
techniques, e.g. real time PCR, western blot, TNF ELISA, AnnexinV 
FACS staining, co-immunoprecipitation and immunofluorescence 
was applied.
Results. DAPK mRNA as well as DAPK and RSK protein levels were 
upregulated during terminal differentiation of U937 cells. The upregu-
lation of both kinases was also detected in western blots for primary 
human monocytes differentiating towards macrophages. LPS-activat-
ed U937 cells showed a marked TNF release, whereas siRNA-mediated 
DAPK knockdown resulted in a significant reduction of TNF secre-
tion. In parallel we showed increased apoptotic cell death of differen-
tiated U937 DAPK knockdown cells in comparison to parental U937 
cells. In co-immunoprecipitation studies we found an interaction 
of RSK and DAPK in PMA-treated U937 cells, and siRNA mediated 
knockdown of RSK led to increased cell death of differentiated U937 
cells. Moreover RSK was activated by PMA-treatment as shown by 
multiple phosphorylation in the N- and C-terminal kinase domains 
(T573, T359/ S363, S380, S221). Using tetracycline inducible (Tet-off) 
stable U937 cells expressing different mutant DAPK constructs we 
identified S289 in DAPK as target of RSK phosphorylation catalyti-
cally inactivating DAPK.
Conclusion. Taken together our results demonstrate an essential role 
of DAPK in maintaining macrophage survival and consequently in 
promotion and maintenance of TNF-mediated inflammatory condi-
tions in the intestinal mucosa.

Do-022 
Methylation of miR34-promotors in colorectal carcinomas:  
Is there any association with a specific subgroup?
Munding J .1, Vogt M .1, Liffers S .-T .1, Grüner M .1, Rothe L .1, Tannapfel A .1, 
Mirmohammadsadegh A .1
1Ruhr University Bochum, Institute of Pathology, Bochum

Aims. Colorectal adenocarcinomas can be subdivided based on their 
molecular background. Histomorphological characterisation is only 
possible to a certain degree, especially if residues of the precursor le-
sion, e.g. classical adenomas or traditional or sessile serrated adeno-
mas are detectable. Molecular alterations offer more reliable markers 
for grouping, especially concerning therapeutical aspects. Among 
others, p53 mutation is detectable in up to 50% of all colorectal carci-
nomas and is associated with a CIMP-negative phenotype. We anal-
ysed the molecular background of colorectal adenocarcinomas har-
bouring miR34-promotor-methylation.
Methods. 105 consecutive colorectal adenocarcinomas were analysed 
concerning immunohistochemical expression of DPC4, p16, MLH1 
and p53. Promotor methylation of miR34a, miR34b/c and a marker 
panel consisting of MLH1, p16, Mint1, Mint2 and Mint31 was analysed 
by MSP for CIMP-phenotype in microdissected material and corre-
lated to normal mucosa (n=15). The findings were compared to his-
topathological and clinical data. Statistical analyses were carried out 
using Fisher exact test.
Results. Promotor methylation of miR34b/c was detectable in 98% 
(102/105) of the colorectal cancers examined in this study, whereas the 
miR34a-promotor was methylated in up to 71% (75/105) of the cases. 
Promotor methylation of miR34a was present in 94.7% (18/19) of the 
cases showing CIMP-high-phenotype and in 81% of the colorectal 
adenocarcinomas showing a loss of nuclear DPC4- (17/21) or p16-ex-
pression (30/37). In 82% (14/17) of the cases a loss of MLH1-expression 
was combined with methylation of miR34a-promotor. Additionally 
a negative correlation with nuclear p53-accumulation was detectable 
(p<0,05).
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Conclusion. Methylation of miR34a-promotor is connected to CIMP-
phenotype in colorectal cancers as expected. Additionally, statistical 
analysis showed a strong negative correlation of miR34a-promotor 
methylation and nuclear accumulation of p53 which indicates a func-
tional impact of a loss of this miRNA on carcinogenesis. Therefore we 
propose that the miR34a-promotor-methylation can partly overcome 
functional p53 and may promote progression of colorectal carcinogen-
esis.

Do-023 
Differential expression of miR-214 and miR-299 in colorectal 
adenocarcinoma and its precursor lesions
Liffers S .-T .1, Munding J .1, Ladigan S .1, Koob F .1, Vogt M .1, Tannapfel A .1, 
Mirmohammadsadegh A .1
1Ruhr University Bochum, Institute for Pathology, Bochum

Aims. The microRNAs miR-214 and miR-299 are reported to be fre-
quently down-regulated in human colorectal adenocarcinomas. Due 
to their predicted impact on β-catenin, we analyzed their expression 
in colorectal adenocarcinomas with a CIMP+ or CIMP− phenotype 
and precursor lesions such as tubular and tubulovillous adenomas 
with low or high grade intraepithelial neoplasia as well as sessile and 
traditional serrated adenomas (SSA/TSA). The aim of this study was 
to reveal the expression patterns of miR-214 and miR-299 in colorectal 
adenocarcinoma.
Methods. In total we analyzed the expression of miR-214 and miR-299 
in 155 microdissected patient samples. Briefly, we measured the rela-
tive fold change in 30 CIMP+, 35 CIMP− colorectal adenocarcinomas, 
35 SSA, 35 TSA and 20 tubular and tubulovillous adenomas by qRT-
PCR compared to normal mucosa (n=14).
Results. MiR-299 was downregulated 2.5 times and miR-214 1.5 times, 
respectively in the tubular and tubulovillous adenomas compared to 
normal colon mucosa (p<0.05), but not in the serrated lesions (SSA; 
TSA). In colorectal adenocarcinomas miR-214 up-regulation (p<0.05) 
correlated with the CIMP+ phenotype. 47% (14/30) of CIMP+ tumors 
revealed at least a 2 fold up-regulation of miR-214 whereas in CIMP- 
tumors only 17.1% (6/35) of the patients showed a miR-214 upregula-
tion.
Conclusion. Our results showed a differential expression of miR-214 
in CIMP− and CIMP+ tumors. This was also observed in TSA and 
SSA compared to tubular and tubulovillous adenomas, whereas miR-
299 was only differentially expressed in the precursor lesions. The 
upregulation of miR-214 in CIMP+ colorectal adenocarcinomas indi-
cates a connection of miR-214-expression and the serrated pathway of 
colorectal carcinogenesis.

AG Informatik in der Pathologie

Do-024 
Cutting edge: Digital pathology at OvGU Magdeburg
Zwönitzer R .1, Hofmann H .2, Roessner A .3, Kalinski T .3
1Imassense Deutschland GmbH, Berlin, 
2OvGU Magdeburg, Medical Computer Center, Magdeburg, 
3OvGU Magdeburg, Department of Pathology, Magdeburg

Aims. The use of virtual microscopy in routine pathology requires 
its integration into the IT-infrastructure of the clinical environment. 
Prerequisite for this is the complete realisation of the pathological 
workflow by a pathology information system (IS-P). Its functional 
volume goes beyond the conventional laboratory information system 
(LIS), as these do not possess the necessary level of detail in informa-
tion. IS-P realizes the administration of all objects (patient, case, spec-
imens, capsules, and slides), documents (findings, second and third 
findings, etc.) and persons involved (laboratory staff, secretaries, phy-

sicians). The workflow is formed by digital work places assigning tasks 
in worklists to individual persons or groups, controlling their area of 
responsibility (order and material entry, cutting, reporting etc.). As 
the diagnostic working places are attached to existing dictate systems, 
existing resources can be used. Data migration from ancestor systems 
resulted in complete case files back to 1993.
Methods. The generated image data of digital pathology (macro, 
ocular pictures, other) is extended by WSI images (digitized slides) 
for virtual microscopy. Documents are archived and distributed in 
a completely DICOM-conform PACS whose service-based structure 
contains both the pathological DICOM extensions (Supp. 122 and 145). 
Image sources are DICOM modalities, creating images as DICOM 
SOP classes by using worklist inquiries from IS-P. Thus, the archived 
documents contain complete and perfect assignments to the objects 
describe. This also applies to the generated documents (for example 
reports) that are both saved as PDF documents in the archive and dis-
tributed to the electronic patient record.
Results. Digital documents and billing require integration in a clinic-
wide patient record and the synchronization of cases through uniform 
indexes for identifiers and billing codes. As all the documents are digi-
tally present, the conditions for generating paperless results that are 
legally certain are given by means of a qualified signature.
Conclusion. Modern software technology (Web 2.0, MVC paradigm) 
allows for flexible administration and application distribution. VPN-
secured remote access through internet connections ranging from 
virtual microscopy to digital dictates is possible. Demands of the ad-
ministrating IT-department are fulfilled by a virtualization and data-
base independency. This allows for the resource-saving administra-
tion and the integration into existing security concepts.

Do-025 
The integration of pathological knowledge:  
www.pathowiki.org
Roßner M .1, Roßner F .2, Zwönitzer R .3, Süß T .4, Hofmann H .4, Kalinski T .5
1University Hospital Essen, Institute of Pathology, Essen, 
2Charité University Hospital Berlin, Institute of Pathology, Berlin, 
3Imassense Deutschland GmbH, Berlin, 
4University Hospital Magdeburg, Medical Datacenter, Magdeburg, 
5University Hospital Magdeburg, Institute of Pathology, Magdeburg

Aims. Pathowiki is a professional internet-based platform for an en-
cyclopedic collection of pathological knowledge integrating various 
media such as text information, pictures, virtual slides, and other re-
sources.
Methods. The platform is based on the freely available mediawiki 
software, which is a user-friendly database software. Contents can be 
added easily and modified by a voluntary user base. The underlying 
structure of mediawikis encourages the collaboration among different 
authors. Special emphasis lies on the possibility to integrate virtual 
slides into articles, which is a completely new feature among other spe-
cialized mediawikis. In the near future, registered users will be able 
to upload virtual slides and add annotations (e.g., text, arrows, rect-
angles). More features such as slide conferencing are planned.
Results. The content of Pathowiki is structured by categories includ-
ing general pathology and surgical pathology of all organ systems. 
New articles are added continously.
Conclusion. A large user base is needed to map such an extensive field 
as pathology. The larger the user base the more information can be 
posted and updated. A platform like Pathowiki is able to get rid of 
various disadvantages of conventional media such as textbooks and 
atlases, which are inflexible and limited in capacity and in their nature 
of presentation.
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Do-026 
Technological requirements of pathological knowledge  
presentation
Zwönitzer R .1, Schlenzig S .1, Rossner M .2, Hofmann H .3, Kalinski T .4
1Imassense Deutschland GmbH, Berlin, 
2University Medical Center Essen, Department of Pathology, Essen, 
3OvGU Magdeburg, Medical Computer Center, Magdeburg,
4OvGU Magdeburg, Department of Pathology, Magdeburg

Aims. The great success of online encyclopaedias, such as Wikipe-
dia, PathoWiki, etc, is due to their uncomplicated use. Technologies 
known as Web 2.0 relieve the users’ computer of all active content 
which might cause problems and shift all programmatic pieces of in-
formation to the server. This also applies to www.pathowiki.org. This 
leads to the fact that users and authors can equally use this technol-
ogy for the presentation of article-based information without making 
great demands on the software level of the browser PC.
Methods. The integration of interactive content (image, audio, video) 
is both strength and challenge, as their presentation should be similar 
to the same and simple demands of Web 2.0, so that integrity into a 
Wiki is assured. The use of conventional software modules does not 
allow us to show very large images (WSI) for the presentation of digital 
object slides. A functional extension must guarantee the technological 
demands for a rapid image distribution and the construction of huge 
data banks.
Results. Thus, it is of outmost importance to guarantee the indepen-
dency regarding the use of the data formats and to safeguard their fu-
ture. Furthermore, it is important to guarantee their integration into 
streaming-based distribution concepts. Further demands go beyond 
the virtual microscopy used until now: Conference and conciliatory 
systems demand operational safety; instructional systems require 
high efficiency if the number of participants is large. The integration 
of media with each other has great demand on the construction of ar-
chives in use.
Conclusion. Virtual microscopy is generally applicable to the presen-
tation of pathological knowledge. There will be many new applications 
in the future based on technical development.

Do-027 
Quantitative pathology – functional information with  
the  concept of structural entropy
Kayser G .1, Werner M .1, Kayser K .2
1Institute of Pathology, University Hospital Freiburg, Freiburg, 
2UICC-TPCC, Charite, Berlin, Berlin

Aims. With the development of modern computer technologies ex-
tensive morphometric assessments of histologic images are possible. 
In routine work quantitative pathology is getting more and more in-
volved e. g. by mitotic counts, calculating fractions of proliferating 
cells, hormone receptor positive tumor cells or scoring of c-erbB2 ex-
pression status. These still image quantifications especially in malig-
nant tumors deliver more and more valueable information for clinical 
decision making in therapeutic regimes.
Methods. But beside these basic morphometric calculations which 
can easily be conducted by the pathologist himself on his microscope 
without the aid of computers, we develop the concept of structural 
entropy for more subtle tissue information.
Results. Entropy in thermodynamics is a measure of microstates 
which can describe a macrosystem and upon this generally is referred 
to as a measure of disorder within a system. On the other hand entropy 
also serves as a measure of energy that is currently not available for 
work and is usually lost in the system, mostly through generation of 
heat or by frictional loss. Thus, the lesser the entropy in a system, the 
more efficient it is.
Conclusion. Hence, by conferring the entropy concept to morphol-
ogy qualitative and quantitative conclusions in terms of efficiency and 
function of the tissue are possible. Here we review and present the 

concept of structural entropy and its value in quantitative diagnostic 
pathology.

Do-028 
Quantification of protein expression in immunohistochemical 
sections using a newly launched image analysis software
Braun M .1, Rupp N .2, Moch H .2, Kristiansen G .2, Perner S .1
1University Hospital Bonn, Institute of Pathology, Bonn, 
2University Hospital Zurich, Institute of Surgical Pathology, Zürich

Aims. Quantification of protein expression based on immunohisto-
chemical stainings (IHC) is an important step for translational re-
search. Several eyeballing scoring systems are used in order to semi-
quantify the protein expression based on chromagen intensities of 
the targeted protein. However, for large-scale IHC studies, eyeballing 
scoring systems are time-consuming and subject to significant inter-
observer variability. Aim of our study was to explore, whether a newly 
launched digital image analysis software proves sufficient as an alter-
native tool to quantify protein expression.
Methods. For IHC experiments, one nuclear specific marker (i.e., 
ERG antibody), and two markers specific to the cytoplasm (i.e., TM-
PRSS2 and SLC45A3 antibodies) were chosen. Stainings were applied 
on TMAs, containing tumorous and benign material of 614 prostate 
cancer patients. Prior to digital image analysis, an experienced evalu-
ator assessed all IHC stainings in a blinded manner. An eyeballing 
scoring system was applied defining one negative (0) and three posi-
tive protein expression values: weak (1), moderate (2) and strong (3). 
TMAs were digitally acquired using the Zeiss Mirax Desk scanner 
(Carl Zeiss, Oberkochen, Germany). For digital quantification of pro-
tein expression, semi-automated quantitative image analysis software 
(Definiens Architect XD 1.2, Definiens AG, Munich, Germany) was 
applied to obtain a continuous spectrum of average brown staining 
intensity. Statistical analysis was performed using the Spearman’s cor-
relation test.
Results. ERG, TMPRSS2, and SLC45A3 were expressed in 276/614 
(44.9%), 583/614 (94.9%), and 590/614 (96.1%) cases, respectively. For 
each of the three markers we found a strong correlation of the eye-
balling protein expression score and the score of the image analysis 
software. Spearmen’s rank correlation coefficient was 0.83, 0.86, and 
0.78 for ERG, TMPRSS2, and SLC45A3, respectively (p<0.01). Of note, 
when only considering cases with no protein-expression (eyeballing-
based), correlation coefficient was 0.98 (p<0.01).
Conclusion. Our data suggest that the digital image analysis software 
Definiens Architect XD is a powerful tool for quantification of protein 
expression in IHC staining. Further, since the digital analysis is pre-
cise and homogeneous, it might help to overcome intra-observer vari-
ability and increase accuracy of IHC based protein assessment.

Do-029 
Precision and accuracy in evaluating Her-2/neu in  
situ  hybridization
Haroske G .1, Mörz M .1, Kramm T .1, Schönlebe J .1
1 Dresden-Friedrichstadt General Hospital, Institute of Pathology, Dresden

Aims. Recommendations for FISH, CISH, and BDISH for evaluation 
of Her2/neu status in breast demand a comparatively low cell number 
to be counted as to find or exclude an amplification of the gene. The 
thresholds between “not amplified”, “doubtful”, and “amplified” can 
be derived with different approaches. They should be based on the sta-
tistics of the counting itself.
Methods. From 100 consecutive breast cancer needle biopsies BDISH 
analyses have been performed using the ZytoDot 2C SPEC Her2/
CEN17 Probe Kit. In each case from at least 30 invasive tumor cells 
the red and green spots have been counted. The counting was sup-
ported by an EXCEL sheet introduced by Öhlschlegel et al. (Pathologe 
2010;31:292–295). The numerical distribution for gene and centromere 
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signals as well as their ratios were evaluated at the single cell, case and 
population level.
Results. According to the FISH/BDISH recommendations the gene/
centromer ratios resulted in a vast majority of cases being not ampli-
fied. Only 3% remained doubtful, whereas 14% showed amplification. 
The ratio-approach was superior to the gene-signal-alone(CISH)-ap-
proach concerning doubtful cases. In non-amplified cases the ratios 
showed a strong variation around a mean value of 1,05, with a stan-
dard deviation of 0,15 and a CV of 14,4%. However, the the single cases 
showed much higher variance with CVs up to 60%, indicating either 
counting problems or tumor cell heterogeneity. The mean error of the 
mean varied between 0 and 0,78, leading to a wide 95% confidence 
interval in most of the cases. As to specify both influences, the degree 
of aneusomia of chromosome 17 as well as the effects of small number 
statistics have been evaluated.
Conclusion. For a reliable interpretation of FISH/BDISH results in 
Her-2/neu diagnostics a statistical approach is mandatory. The major-
ity of non-amplified cases can be reliably detected by the spot counting 
procedure as recommended. Due to the characteristics of the Poisson 
distribution in the setting studied the mean error of the mean is high 
compared with the mean error of the population. For so-called doubt-
ful cases it becomes evident that the ratio alone can lead to false in-
terpretations. Therefore, the ratio should always be added by further 
characteristics of the counting statistics.

Do-030 
Quantitative 3D immunofluorescence analysis in morpho-
logical context: establishment of an algorithm for detection of 
mitoses in colorectal carcinomas*
Lassmann S .1, Schlachter M .2, Reisert M .2, Herz C .1, Schlürmann F .1, 
Burkhardt H .2, Werner M .1, Ronneberger O .2
1Institute of Pathology, University Medical Center Freiburg, Freiburg, 
2 Dept . of Computer Sciences, Albert-Ludwigs University Freiburg, 
Freiburg

Aims. Quantitative three-dimensional (3D) immunofluorescence 
(q3D-IF) is an important basis for functional morphology. Here, we 
provide prove-of-principle on q3D-IF analysis of Aurora-A labelled 
mitoses in colorectal cancer cells. Specifically, we established a novel 
algorithm for trainable rotation invariant detection of complex struc-
tures in 3D multichannel immunofluorescence data using a nonlinear 
filter approach.
Methods. Aurora-A specific immunofluorescence of colorectal carci-
noma (CRC) cell lines and 8µm sections of archival tissue specimens 
was performed. Images were acquired by taking image stacks at 1 µm 
(objective Plan Apochromat x40/1.3 Oil; Axioplan 2 with ApoTome 
system, Carl Zeiss MicroImaging Inc.). Images were converted into 
3D view for manual assessment (AxioVision 4.8, Carl Zeiss MicroIm-
aging Inc.) or used as input data for establishment of the novel algo-
rithm (extension of 3D harmonic filter framework to multichannel 
data by utilizing spherical tensor analysis). The algorithm is based on 
computation of local features in a window around each 3D position 
and their nonlinear mapping onto new local harmonic descriptors of 
the local window. These are then linearly combined to form the fil-
ter output. Scalar- and vector-valued multichannel filter approaches 
were compared to reference approaches (steerable filters, mathemati-
cal morphology, and single-channel harmonic filters). Precision and 
recall rates were assessed.
Results. The algorithm was established using a training step of 17 
metaphase cells of CRC cell lines and validated in a test set of 91 meta-
phase cells of CRC cell lines. Further cross-validation of the algorithm 
to manual assessment in independent images of CRC cell lines (n=15) 
yielded correct classification in 88/104 (85%) metaphase CRC cells. In 
CRC tissue specimens (n=11 images), the algorithm trained and vali-
dated on CRC cell lines correctly identified the 5/5 (100%) metaphase 
CRC cells.

Conclusion. We present a novel approach for quantitative assessment 
of mitotic figures in three-dimensional (3D) immunofluorescence 
stainings of cell lines and show that this approach can also be applied 
to archival tissue specimens of CRC. The approach may in future en-
able large scale, automated and quantitative assessment of mitoses and 
may be further developed for automated quantitative detection of oth-
er proteins, respective cellular structures in a morphological context. 

* Published study: Schlachter M et al (2010) IEEE Trans Med Imaging . 
29:1485–95 .

Do-031 
Biomedical image analysis using web-based geographic  
information system technology – scratch wound assay  
as an example
Hämmerle M .1, Höfle B .2
1 Institute of Pathology, University Hospital & German Cancer Research 
Center (DKFZ), Heidelberg, 

2University of Heidelberg, Department of Geography, Heidelberg

Aims. Biomedical image acquisition evolved greatly. Therefore, im-
age analysis and processing demand for new and individual solutions. 
In vitro wound assay is an easy, inexpensive and common method to 
evaluate the migration of cells by creating a scratch in a confluent cell 
monolayer with a pipette tip. Behaviour of cell migration can be moni-
tored by capturing images at regular intervals during wound closure. 
Standard analysis of microscopy images is normally done by hand 
causing interindividual variations or by a stand-alone software tool 
that has to be purchased. This contribution introduces a novel frame-
work for fully automated biomedical image analysis by combining the 
strengths of both web and geospatial technology. We aim at increas-
ing objectivity, reproducibility and comparability of biomedical image 
analysis by establishing an open source standardized system for web-
based data analysis.
Methods. The proposed framework is a client-server-system with web 
processing services offering data processing and analysis functionality 
on server side. The system is based on free and open source software 
only and enables data upload and visualization of the results with no 
special hardware requirements. For proof-of-concept, a web process 
for wound detection by means of edge-based image segmentation is 
implemented. On client and server side geographic information sys-
tems (GIS) are used for image upload, processing and visualization of 
the derived wound delineations.
Results. The prototype implementation of scratch wound assay im-
age analysis shows the applicability of web-based geospatial tools for 
biomedical image analysis. By providing a graphical user interface on 
client side, the user-interaction, such as the adjustment of thresholds 
before automatic processing, is also feasible for non-experts in GIS 
technology. Limitations of a web-based system are the basic require-
ment of internet access and data upload times for large datasets (e.g. 
high no. of images) as well as user management and data security is-
sues.
Conclusion. In this work, a first prototype implementation of a web-
based scratch wound assay analysis is presented based on open source 
geospatial technology and international web service standards. Exist-
ing GIS tools can be applied for medical image analysis. The imple-
mentation of further processing functionality for e.g. classification of 
cells based on specific stainings will be subject of future research.
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Do-032 
Computer-based examinations in the federal examination  
of human medicine in Switzerland
Glatz K .1
1University Hospital Basel, Institute for Pathology, Basel

Aims. According to the new federal law on medical professions 
(“Medizinalberufegesetz”) in Switzerland the previous final exami-
nations of medical school (“Staatsexamen”) organized by the five 
medical faculties will be replaced by a federal examination from the 
year 2011. The discipline specific 12 practical oral examinations and 5 
written examinations with multiple choice questions (MCQ) will be 
replaced by two sections of 150 MCQ in 4.5 hours each and a clinical 
skills (CS) section of 5 hours.
Methods. A working group has developed an interdisciplinary Swiss 
Catalogue of Learning Objectives for Undergraduate Medical Train-
ing (SCLO) under a mandate of the Joint Commission of the Swiss 
Medical Schools. The examination blueprint is based on the SCLO. 
Some of the 17 CS stations will include standardised patients and com-
puter based assessments (CBA). CBA stations may include interpreta-
tion of EKG, chest Xray, heart and lung sounds, clinical images etc. 
The delivery of CBA must address several aspects: content and format, 
interactions and interfaces, systems and connectivity, security and 
stability, infrastructure and setting.
Results. Pathologists were involved both in the development of the 
SCLO as well as in the development of MCQ and CBA stations. Some 
CBA questions will be made available for training online before the 
examination in August 2011. Unfortunately, histopathology is not in-
cluded in the SCLO and pathology does not appear as a separate disci-
pline. This has not only consequences for the federal examination but 
also for the medical curricula at Swiss medical schools as their content 
of teaching should be based on the SCLO.
Conclusion. (1) With the switch from teaching and examining pa-
thology as a separate discipline to integrated teaching and interdis-
ciplinary assessment the student’s knowledge of histopathology is 
threatened to diminish markedly. Efforts have to be taken to include 
pathology specific contents in the SCLO. (2) The inclusion of CBA 
in CS stations offers many advantages for delivering content which 
would be impossible using standardised patients only. However, the 
implementation of CBA is very complex as many aspects must be ac-
counted for.

AG Pneumopathologie I

Do-033 
Genomische Analyse und zielgerichtete Therapie  
beim  Lungenkarzinom
Thomas R .1
1 Max Planck Institute for Neurological Research with the Klaus-
Joachim-Zülch-Laboratories of the Max Planck Society and  
the Faculty of Medicine of the University of Cologne, Köln

AG Pneumopathologie II – Novel Biomarkers

Do-034 
MTSS1 is a strong and independent predictor of aggressive 
 biological behaviour in squamous cell carcinomas of the lung
Kayser G .1, Csanadi A .1, Kakanou S .1, Prasse A .2, Kassem A .1, Gerlach U .1, 
Stremmel C .3, zur Hausen A .4
1Institute of Pathology, University Hospital Freiburg, Freiburg, 
2Department of Pneumonology, University Hospital Freiburg, Freiburg,
3 Department of Thoracic Surgery, University Hospital Freiburg, Freiburg,
4Department of Pathology, University Hospital Maastricht, Maastricht

Aims. Lung cancer is not only one of the most frequent solid tumors, 
but also the number one killer of malignant disease worldwide. As 
most patients die of metastatic spread the detection of predictors of 
metastasis would be very helpful in assessing the risk of patients suf-
fering from non small cell lung cancer (NSCLC). We investigated the 
expression of metastasis suppressor S1 (MTSS1) in NSCLC regarding 
its potential to predict metastasis and its overall prognostic value.
Methods. 269 patients diagnosed with NSCLC between 01/1990 and 
08/2007 were included in this study. TMAs with three 2 mm cores of 
each tumor were constructed in respect to tumor heterogeneity as well 
as a control set of 36 normal lung samples. For immunohistochemistry 
the monoclonal mouse anti-human MTSS1 antibody (Abcam, clone 
ab56780) was used. Each core was assessed according to the staining 
intensity and the percentage of positive cancer cells. For statistical 
analysis the means from all three cores were evaluated.
Results. MTSS1 was significantly overexpressed in comparison with 
normal lung (p=0.001 percentage ; p=0.044 intensity). Within the dif-
ferent histologic entities, adenocarcinomas (AC) showed the highest 
expression of MTSS1 followed by large cell carcinomas (LC) and squa-
mous cell carcinomas (SCC). This proved to be statistically significant 
not only for ACs (p=0.008) but also for the division into non squa-
mous (AC and LC) versus SCC (p=0.011). A steady decrease in MTSS1 
expression was observed with increasing histologic dedifferentiation 
(p <0.001). In patients having metastatic spread to regional lymph 
nodes MTSS1 was significantly downregulated (p=0.018), this was 
even more evident in SCC (p=0.004 percentage, p=0.002 intensity). 
MTSS1 downregulation was associated with a worse overall prognosis 
in NSCLC (p=0.006). In SCC this proved to be an independent prog-
nostic factor in a multivariate Cox regression (p=0.043).
Conclusion. We show that MTSS1 is overexpressed in NSCLC com-
pared to non neoplastic lung tissue underlining the proposed role of 
MTSS1 in carcinogenesis. But with further development and more 
aggressive biological behavior MTSS1 is downregulated. This MTSS1 
downregulation proves to be an independent prognosticator in SCC 
of the lung as well as a predictor for at least lymphonodal metastasis. 
Its interplay with the sonic hedgehog signaling as well as its functional 
role in actin-filament binding opens a potential target for new thera-
peutics.

Do-035 
FGFR1 expression and gene copy number in human lung cancer
Kohler L .H .1, Mireskandari M .1, Knösel T .1, Kunze A .1, Schmidt A .2, 
Presselt N .3, Petersen I .1
1Friedrich-Schiller-University Jena, Institute of Pathology, Jena, 
2Bad Berka Central Clinic, Institute of Pathology, Bad Berka, 
3Bad Berka Central Clinic, Cardiothoracic Surgery, Bad Berka

Aims. FGFR1 is a tyrosine kinase whose ligands are specific members 
of the fibroblast growth factor family. Extracellular interaction with fi-
broblast growth factors activates the MAP-Kinase-Signaling pathway, 
which ultimately induces mitogenesis and differentiation. To evaluate 
the significance of FGFR1 expression in lung cancer cells we analyzed 
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tumors by immunhistochemistry (IHC) and fluorescence in situ hy-
bridization (FISH).
Methods. A tissue microarray (TMA) was constructed containing 
384 different cases including small squamous cell carcinomas (SCC), 
adenocarcinomas (ADC), non small cell lung cancer not otherwise 
specified (NSCLC-NOS), lung metastases (CA-MTS), carcinoids 
(NET), large cell lung cancer (LCLC) and small cell lung cancer 
(SCLC). FGFR1 expression was scored semiquantitatively by a 4-tier 
system (0,1,2,3). Gene copy numbers were determined by analyzing 20 
tumor cells and calculating the ratio between the locus-specific and 
centromer signals. Cases with values larger than 1,5 were scored FISH 
positive. Polysomies were excluded.
Results. FGFR1 expression (score 2 or 3) was most frequently found 
in lung cancer metastases followed by carcinoids, NSCLC-NOS, SCC, 
ADC, SCLC and LCLC ranging from almost 80% to roughly 15% of 
cases. Increased FGFR1 gene copy number were less frequent and 
ranged from 3,4 to 16,7%. There was no significant association between 
gene expression and FISH positivity.
Conclusion. FGFR1 overexpression and increased gene copy numbers 
occurs in a subset of primary lung carcinomas as well as lung metasta-
ses. It may constitute an interesting therapeutic target. The importance 
and clinical impact of FGFR1 in lung cancer merits further analysis.

Do-036 
Hif1α is strongly correlated with tumor cell proliferation and  
is an independent prognostic factor in well to moderate 
 differentiated non-small cell lung carcinomas
Kayser G .1, Csanadi A .1, Timme S .1, Selz C .1, Prasse A .2, Stremmel C .3, 
zur Hausen A .4
1Institute of Pathology, University Hospital Freiburg, Freiburg, 
2Department of Pneumonology, University Hospital Freiburg, Freiburg,
3 Department of Thoracic Surgery, University Hospital Freiburg, Freiburg,
4Department of Pathology, University Hospital Maastricht, Maastricht

Aims. Hypoxia inducible factor 1α (HiF1α) is up regulated during 
oxygen depletion and serves as a transcription factor. It is widely over 
expressed in solid cancers including non-small cell lung carcinomas 
(NSCLC), facilitates resistance against apoptosis and promotes vascu-
lar remodeling and angiogenesis. As its prognostic value has not been 
evaluated so far in NSCLC we investigated the correlation of HiF1α 
expression in NSCLC with clinicopathological parameters such as 
tumor type, grading and smoking habits as well as the proliferative 
activity objectified by expression of phosphohistone H3 (PPH3) and 
patient’s survival.
Methods. 269 patients operated on between 01/1990 and 08/2007 
were included in this study. After construction of tissue multi arrays 
(TMAs) with three cores of each NSCLC in regard to tumor heteroge-
neity 3 µm sections were stained using the monoclonal mouse anti-hu-
man HiF1α antibody (Chemicon MAB5382) and the polyclonal rabbit 
anti-human PPH3 antibody (Millipore #06–570). For HiF1α staining 
intensity within the tumor cells as well as the percentage positive tu-
mor cells were evaluated. To assess proliferative activity of NSCLCs 
the total number of PPH3 positive tumor cells showing typical mitotic 
morphology was counted. For statistical analysis the mean of all three 
TMA cores was used.
Results. HiF1α proved to be significantly correlated with histologic 
grading (p=0.013). Comparison of G1 and G2 tumors with G2 and G3 
NSCLC showed an even more significant correlation (p=0.002). HiF1α 
expression was also significantly correlated with the number of PPH3 
positive tumor cells (p<0.001). PPH3 itself did not correlate with his-
tologic grading or overall survival. For overall survival HiF1α over 
expression did not show a statistically significant impact. Stratifying 
the NSCLCs according to the histologic grading patients of the G1+G2 
group with HiF1α over expression did not only have a poorer outcome 
(p=0.025) but here it also proved to be an independent prognostic fac-
tor in the multivariate Cox-regression (p=0.0065).

Conclusion. We show that HiF1α expression is tightly correlated 
with histologic grading and proliferation in NSCLC. Furthermore it 
is an independent prognostic factor in G1 and G2 carcinomas. This 
underscores the influence of HiF1α on inducing tumor cell prolifera-
tion. HiF1α can therefore be useful in stratifying patients for adjuvant 
therapy regimes and might as well serve as a new therapeutic agent for 
anti-cancer drugs.

Do-037 
Non-coding RNA as molecular marker and functional player  
in lung adenocarcinoma
Gutschner T .1, Polycarpou-Schwarz M .1, Grund S .1, Hämmerle M .1, 
Warth A .2, Zabeck H .3, Muley T .3, Hildenbrand C .1, Roth A .1, 
Baas M .1, Meister M .3, Schirmacher P .2, Schnabel P .2, Hoffmann H .3, 
Diederichs S .1
1 Heidelberg University Hospital & German Cancer Research Center 
(DKFZ), Institute of Pathology, Heidelberg, 

2Heidelberg University Hospital, Institute of Pathology, Heidelberg, 
3Heidelberg University Hospital, Thoraxklinik, Heidelberg

Previous research has almost exclusively focused on protein-coding 
genes as functional players in cancer as well as diagnostic or prog-
nostic molecular markers. However, it is now evident, that the human 
genome contains many more functionally important and clinically 
informative entities: the non-coding RNAs (ncRNA). To assess the 
expression landscape of this new class of molecules, we have profiled 
the expression of 17,000 non-coding RNAs in comparison to 22,000 
protein-coding mRNAs in early stages of lung adenocarcinoma and 
matched non-malignant lung tissue. These studies revealed molecular 
signatures associated with tumorigenesis (tumor vs. normal; diagnos-
tic value), with histological subtypes (acinar vs. solid) as well as with 
the outcome and metastasis development (prognostic value).
Eight novel, differentially expressed transcripts named „Lung Can-
cer intergenic RNA“ (LuCaiR1–LuCaiR8) were validated and selected 
for functional characterization, for which we have implemented sev-
eral technologies. To identify the molecular RNA-protein-networks in 
which the ncRNAs could function, we use RNA affinity purification 
and mass spectrometry. To study loss-of-function phenotypes in hu-
man lung cancer cells, we have developed a novel technique to create 
functional knock-outs of ncRNAs in human lung cancer cell lines us-
ing Zinc Finger Nucleases. This strategy allows the specific and stable 
silencing of the targeted ncRNA without off-target effects for func-
tional studies. Our research uncovers the functions at the cellular and 
molecular level of the differentially regulated ncRNAs as well as their 
clinical importance as diagnostic and prognostic markers.

AG Pneumopathologie III – Molecular Analysis

Do-038 
Longitudinal molecular profiling in human allografts
Jonigk D .1, Rische J .1, Maegel L .1, Bockmeyer C .1, Gottlieb J .2, 
Golpon H .2, Hoeper M .2, Welte T .2, Haverich A .3, Lehmann U .1, 
Bock O .1, Kreipe H .1, Laenger F .1
1Hannover Medical School (MHH), Institute of Pathology, Hannover,
2 Hannover Medical School (MHH), Department of Pneumology, 
 Hannover,

3 Hannover Medical School (MHH), Department of Thoracic Surgery, 
 Hannover

Aims. Obliterative airway remodelling (OAR) in human allografts is 
one of the key complications following lung transplantation and rep-
resents a largely unsolved challenge in pulmonary medicine. Trans-
bronchial biopsies have only a low sensitivity for OAR due to its dis-
continuous and focal nature. Up to now, no predictive markers for the 
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onset of obliterative remodelling are available. We propose molecular 
profiling as an additional diagnostic tool.
Methods. To further elucidate OAR on a molecular level, we analyzed 
the mRNA-expression of tissue remodelling-associated genes in laser 
microdissected remodelled and nonremodelled airways of explanted 
lung transplants in formalin fixed, paraffin-embedded (FFPE) mate-
rial. The corresponding protein expression and infiltrating cells were 
analyzed immunohistochemically also. These results were the refer-
ence range for subsequently analyzed transbronchial biopsies of lung 
transplanted patients with either prolonged bronchiolitis obliterans 
syndrome (BOS) free survival or rapid onset of BOS.
Results. Low-density/high throughput (RT-PCR) array-based analy-
sis of microdissected FFPE material and whole section transbronchial 
biopsies is feasible. Upregulation of genes like MMP-9 and TIMP-1 
correlated with the synchronic or subsequent clinical onset of bron-
chiolitis obliterans syndrome (BOS). These characteristic expression 
patterns could be identified not only in OAR, but also in biopsies that 
showed no tangible morphological changes yet.
Conclusion. The concordant and distinct expression patterns repre-
sent – to our knowledge – the first potential molecular marker(s) for 
the subsequent development of OAR in morphological inconspicuous 
transbronchial biopsies. We currently perform pro- and retrospective 
workups of lung biopsies from the protocol biopsy program of Han-
nover Medical School (MHH) to elucidate the validity of this potential 
diagnostic tool.

Do-039 
EML4-ALK translocation in non-small lung cancer:  
diagnostic tools and procedures
Warth A .1, Aulmann S .1, Muley T .2, Herpel E .1, Schnabel P .A .1, 
Hoffmann H .2, Gardner H .3, Schirmacher P .1, Penzel R .1
1University Hospital Heidelberg, Institute for Pathology, Heidelberg, 
2 Thoracic Hospital Heidelberg, Heidelberg, 3Novartis Institute for 
 BioMedical Research, Boston

Aims. Oncogenic fusion of EML4 and anaplastic lymphoma ki-
nase (ALK) is present in a subgroup of non-small-cell lung cancers 
(NSCLC). In first clinical trials the inhibition of ALK in lung cancer 
with ALK rearrangement resulted in tumor shrinkage or stable dis-
ease in most patients. Diagnostic procedures to detect EML4-ALK 
translocation and its association to histomorphology and clinical pa-
rameters are currently controversially discussed.
Methods. A primary collective of 1005 NSCLCs (452 adenocarcino-
mas; AC) was immunohistochemically investigated (antibody: ALK01, 
Ventana) by means of a tissue microarray. Immunohistochemically 
positive cases were validated by FISH (LSI ALK Dual Color, Break 
Apart Rearrangement Probe, Vysis) and partially by RT-PCR.
Results. Immunohistochemistry resulted in well interpretable results, 
with 16 specimens with clear ALK positivity (14 AC, 1  adeno-squa-
mous carcinoma, and 1 squamous cell carcinoma). The FISH pattern 
was variable with some cases with clear break apart pattern (5 AC) 
and others with only a minimal distance between the FISH probes or 
ambiguous results.
Conclusion. Detection of ALK rearrangement in lung cancer is com-
plex and currently requires the combined application of immunohis-
tochemistry and FISH. Future investigations have to concentrate on 
combining rational diagnostic algorithms with high diagnostic sen-
sitivity.

Do-040 
Diagnostic immunohistochemical markers in 200 pulmonary 
carcinoids
Zahel T .1, Warth A .1, Herpel E .1, Goeppert B .1, Stenzinger A .1, Krysa S .2, 
Hoffmann H .3, Schirmacher P .1, Schnabel P .1
1University of Heidelberg, Institute of Pathology, Heidelberg, 
2University of Heidelberg, Department of Thoracic Surgery, Heidelberg,
3University of Heidelberg, Heidelberg

Aims. Pulmonary typical (TC; n=115) and atypical (AC; n=85) carci-
noids have been classified as low-grade neuroendocrine lung tumors. 
The distinction between both groups, which correlates with clinical 
outcome, is currently based on histologic criteria. This study aimed at 
investigating the expression patterns of several immunohistochemical 
markers in TC and AC, in order to get an insight on differential diag-
nostic and potential therapeutic value.
Methods. We examined paraffin-embedded sections from 200  TC 
and AC by means of a tissue microarray. We employed immunohis-
tochemistry for the following markers: Ki67, CD56, CD57, Chromo-
granin A, Synaptophysin, TTF1, CK18, KL1, Somatostatin Receptor 
(SSTR2A), ERCC1, EGFR, and Her-2/neu. For analyses we used a 
semi-quantitative scoring system. Ki67-Index was counted on whole 
slides of resected specimens.
Results. The Ki67-Index was 1.8% in TC and 3.7% in AC. We have found 
common neuroendocrine markers synapthophysin, chromogranin A, 
N-CAM (CD56) to be strongly positive in both TC and AC. Synap-
tophysin was expressed in 94.3% TC and 98.6% AC. Leu-7 (CD57) re-
sulted in 68.9% staining in TC and 66.2% in AC. Thyroid transcription 
factor 1 (TTF1) was positive in 68.9% TC and 71.2% AC. Cytokeratine 
18 and pan-cytokeratines (KL1) were expressed with comparable dis-
tribution in both groups. Somatostatin Receptor (SSTR2A) was posi-
tive in 62.5% TC and 70.2% AC, ERCC-1 in 41.2% TC and 33.8% AC. 
Only few cases expressed EGFR and Her2/neu.
Conclusion. Thus, our results confirm that proliferation rate, as de-
termined by Ki67 staining is higher in AC than in TC and might be 
of aid differentiating between TC and AC in addition to the mitotic 
rate. This immunohistochemical approach is potentially accessible 
for automated image analysis. Synaptophysin may be a more sensitive 
marker for neuroendocrine differentiation compared to other mark-
ers. Nevertheless, there is no specific marker to clearly separate TC 
from AC. TTF-1, however, might be helpful to differentiate carcinoids 
with pulmonary origin from other sites. Additionally, our results sup-
port further research on SSTR2 as a potential target for therapeutic 
approaches.

Do-041 
Cell adhesion and cytoskeleton molecules in lung cancer 
 biology and diagnostics
Chen Y .1
1University Hospital of Jena, Institute of Pathology, Jena

Do-042 
Desmoplakin has potential tumor-suppressive activity  
in human lung cancer
Yang L .1, Chen Y .1, Cui T .1, Knoesel T .1, Petersen I .1
1University Hospital Jena, Institute of Pathology, Jena

Aims. Desmoplakin (DSP) is one of desmosomal components in-
volved in carcinogenesis. However, the role of DSP in human lung 
cancer has not yet been well understood. The aims of this study were: 
(1) to analyse the DSP expression in lung cancer; (2) to explore the 
mechanism for downregulation of DSP; (3) to investigate the func-
tional role of DSP in lung cancer cells.
Methods. Real-time RT-PCR and Western blot analysis were per-
formed to analyse the expression of DSP in lung cancer cell lines. The 
protein expression of DSP in primary lung tumors was evaluated by 
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immunohistochemistry on tissue microarry. To investigate methyla-
tion status of DSP, demethylation test, bisulfate sequencing (BS), and 
methylation-specific-PCR (MSP) were carried out in lung cancer cell 
lines and in primary lung tumors. To study a functional role of DSP 
in lung cancer cells, a DSP expression vector was stably transfected 
into a lung cancer cell line H157, and functional assay including pro-
liferation assay, soft agar test, migration assay, and invasion assay was 
performed.
Results. DSP was downregulated in 15 out of 19 lung cancer cell lines. 
More than 50% (34 out of 56) of primary lung tissues exhibited no ex-
pression of DSP protein. Treatment with demethylation agent 5-aza-
2-DC restored the DSP expression in 6 lung cancer cell lines, and the 
methylation status of DSP in intron 1 was confirmed by BS. In primary 
lung tumors, hypermethylation of DSP was identified in 27 out of 56 
samples. Lower expression of DSP was significantly correlated to DSP 
DNA hypermethylation. Overexpression of DSP was confirmed by 
Western blot analysis after stable transfection. DSP-positive transfec-
tants exhibited markedly reduced colony-forming ability in soft agar, 
lower proliferation rates, as well as decreased migrating ability and 
invasiveness in comparison to parental cells and mock transfectants 
(empty vector). Additionally, the E-cadherin expression was upregu-
lated in the DSP positive transfectants.
Conclusion. Desmoplakin is a tumour suppressor inactivated by 
DNA methylation in human lung cancer.

Do-043 
Diagnostic markers for squamous and non-squamous differen-
tiation in non-small-cell lung cancer biopsies
Warth A .1, Muley T .2, Herpel E .1, Schirmacher P .1, Hoffmann H .2, 
Schnabel P .A .1
1University Hospital Heidelberg, Institute for Pathology, Heidelberg, 
2Thoracic Hospital Heidelberg, Heidelberg

Aims. Differential therapy according to tumor specific histologi-
cal and molecular characteristics is becoming the standard for non-
small-cell lung cancer (NSCLC) treatment. Since >70% of all NSCLC 
diagnoses are made by biopsy specimens and ~70% of the tumors are 
not resectable, a precise morphological tumor typing, at least concern-
ing a squamous or non-squamous differentiation, is essential. In order 
to save tumor material for subsequent predictive analyses, rational 
sensitive and specific diagnostic algorithms are required.
Methods. A primary collective of 1005 surgically resected NSCLCs 
diagnosed according to the current WHO classification for lung can-
cer was immunohistochemically investigated for the expression of po-
tentially differentiating immunomarkers CK5/6, p63, desmocollin-3, 
CK7, TTF-1, and napsin by means of a tissue microarray, thus largely 
mimicking the biopsy constellation.
Results. The expression profiles for AC (n) were as follows: CK7 only 
(42), TTF-1 only (8), CK7/napsin (9), TTF-1/CK7 (55), TTF-1/napsin 
(5), and CK7/TTF-1/napsin (322). 56 AC expressed p63. The expression 
profiles for SCC (n) were: p63 only (2), CK5/6 only (7), desmocollin-3/
p63 (11), CK5/6/p63 (35), CK5/6/desmocollin-3 (6), and CK5/6/desmo-
collin-3/p63 (322). 72 SCC expressed CK7. For a collective of AC and 
SCC only, specificity and sensitivity (%/%) for putative AC markers 
were: CK7 (81.6/96.8), TTF-1 (99.7/88.2), napsin (99.7/76). Specificity 
and sensitivity for putative SCC markers were: p63 (87.3/94.1), CK 5/6 
(98.8/94.1), desmocollin-3 (99.5/86.2). Adeno-squamous, pleomorphic, 
and large cell carcinomas had variable expression patterns.
Conclusion. If distinction cannot be made by standard histological 
stains and morphological criteria, the immunohistochemical algo-
rithm of TTF-1, napsin, CK5/6 and desmocollin-3 provides highest 
specificity concerning a squamous or a non-squamos differentiation. 
Due to the lower specificity of p63 and CK7, these markers may be used 
subsequently.

Do-044 
Subtypisierung des Lungenkarzinoms in der Zytologie: 
 Impulsvorträge, Panel-Diskussion
Welker L .1
1Hospital Großhansdorf, Department of Pneumology, Großhansdorf

AG Hämatopathologie I

Do-045 
Interaction of hematopoietic and mesenchymal progenitor  
cells in an in vitro bone marrow microenvironment
Leisten I .1, Ferreira M .1, Neuß S .1, Wagner W .2, Knüchel R .1, Schneider R .K .1
1RWTH Aachen University, Institute of Pathology, Aachen, 
2 RWTH Aachen University, Helmholtz Institute for Biomedical 
Engineering, Aachen

Aims. The bone marrow (BM) niche is a dynamic microenviron-
ment composed of growth factors, stromal cells, extracellular matrix 
(ECM) molecules and cytokines. Mesenchymal stem cells (MSC) have 
been proposed to be a crucial component controlling hematopoietic 
stem cell (HSC) differentiation and proliferation. Interaction of leu-
kemic cells with BM stromal cells seem to be fundamental for blasts 
survival, disease progression and resistance to therapy. It is not known 
if disruption of the niche is involved in persistence of minimal residual 
disease after treatment and if stroma-specific markers can act as prog-
nostic and predictive factors. 
Previously, we have established an osteoblastic niche with MSC in a 
collagenous matrix (Schneider et al., Biomaterials 2010). In this sys-
tem, we co-culture HSC and MSC and analyse HSC migration, prolif-
eration, cell interaction and matrix remodeling.
Methods. We generate 3D-collagen gels with and without MSC. To 
evaluate the influence of the 3D-environment on HSC proliferation 
and differentiation, we test in parallel the influence of MSC on HSC 
in a 2D-culture system. HSC are isolated by MACS separation (CD34) 
from peripheral and umbilical cord blood. We analyse via flow cy-
tometry immunophenotype and cell divisons of HSC by using CFSE 
staining.
Results. Co-culture with MSC in 2D- and 3D-culture systems en-
hances proliferation of HSC, especially of the more primitive CD34(+)
CD38(-) fraction. Without co-culture, CD34 expression decreases, 
whereas CD38 expression is up-regulated after a longer cultivation 
period. Co-culture with MSC maintains a more primitive immuno-
phenotype, whereas up-regulation of differentiation markers (CD13, 
CD45, CD56) in HSC is delayed after longer cultivation. MSC in the 
collagen gels have a chemotactic influence on HSC as HSC only mi-
grate into MSC-containing collagen gels. Histological analyses of the 
collagen gels show HSC with a primitive CD34(+) phenotype growing 
with a cobblestone-like pattern in the collagenous matrix.
Conclusion. In conclusion, MSC support proliferation as well as self-
renewal of HSC with primitive immunophenotype and enhance the 
HSC migratory potential. Further analysis will clarify the influence 
of MSC on ECM remodelling and long-term HSC maturation. After 
establishing the 3D BM niche with HSC from healthy donors, we will 
evaluate the influence of the in vitro BM niche on leukemic blasts sur-
vival, proliferation and resistance to therapy (e.g. Imatinib). Funded 
by “START” grant, RWTH Aachen University.
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Do-046 
Association of Klinefelter’s syndrome with chronic  
my eloproliferative neoplasms
Hauck G .1, Bock O .1, Göhring G .1, Rommel K .2, Schlegelberger B .3, 
Kreipe H .1, Hussein K .1
1Hannover Medical School, Institute of Pathology, Hannover, 
2Hannover Medical School, Institute of Human Genetics, Hannover, 
3 Hannover Medical School, Institute of Cell and Molecular Pathology, 
Hannover

Aims. Identification of haematological neoplasms in germ line numer-
ical aberrant sex chromosome-associated syndromes (Klinefelter̀ s 
syndrome, Turner’s syndrome).
Methods. Data base review (1989–2010), bone marrow histology and 
mutation analysis.

Results. Klinefelter’s syndrome (KS)/46,XXY/46,XY mosaic (KM), 
n=7
– Chronic myelogenous leukaemia (CML), KS, n=1 (43 years) 
–  Juvenile Essential thrombocythaemia (ET), 13% JAK2V617F alleles, 

KS, n=1, (14 years)
– Non-neoplastic haematopoiesis, KS, n=4 (median 56 years) 
– HIV-associated dysmyelopoiesis, KM, n=1 (65 years) 

Turner̀ s syndrome (TS)/46,X/46,XX mosaic (TM), n=7
– Non-neoplastic haematopoiesis, TS, n=5 (median 34 years)
– Non-neoplastic haematopoiesis, TM, n=2 (58 and 78 years)

Conclusion. We identified very rare cases of myeloproliferative neo-
plasms (CML and juvenile ET) on the genetic background of germ line 
46,XXY karyotype and associated Klinefelter’s syndrome.

Do-047 
Fibrotic stage Philadelphia chromosome-negative myelopro-
liferative neoplasms are frequently associated with cytoge-
netic aberrations
Hauck G .1, Bock O .1, Göhring G .1, Rommel K .2, Schlegelberger B .3, 
Kreipe H .1, Hussein K .1
1Hannover Medical School, Institute of Pathology, Hannover, 
2Hannover Medical School, Institute of Human Genetics, Hannover, 
3 Hannover Medical School, Institute of Cell and Molecular Pathology, 
Hannover

Aims. Identification of histomorphological features in chronic stage 
Philadelphia chromosome-negative myeloproliferative neoplasms 
(Ph- MPN) with associated cytogenetic aberrations.
Methods. Histopathology, cytogenetics and JAK2 mutation in Polycy-
themia vera (PV), Primary myelofibrosis (PMF) and Essential throm-
bocythemia (ET); ntotal=252.

Results. JAK2V617F-positive: 100% PV, 67% PMF, 56% ET.

Diagnosis: aberrant karyotype
– Fibrotic stage PMF n=14/50 (28%) 
– Fibrotic stage PV n=4/8 (50%) 
– Pre-fibrotic stage PMF n=3/67 (5%) 
– Pre-fibrotic stage PV n=8/81 (10%) 
– Pre-fibrotic stage ET n=1/46 (2%)

Conclusion. Fibrotic stage Ph- MPN (~30% in PMF and post-PV my-
elofibrosis) are more frequently associated with cytogenetic aberra-
tions than pre-fibrotic stage Ph-MPN (2–10%).

Do-048 
The immunohistochemical staining pattern of Gab2 correlates 
with distinct stages of chronic myeloid leukemia
Aumann K .1, Lassmann S .1, Schöpflin A .2, May A .M .1, Zeiser R .3, 
Waller C .F .3, Hauschke D .4, Wöhrle F .5, Brummer T .5, Werner M .1
1University Medical Center, Institute of Pathology, Freiburg, 
2University Medical Center Freiburg, Institute of Pathology, Freiburg,
3 University Medical Center, Department of of Hematology and Oncology, 
Freiburg, 

4 University Medical Center, Department of Medical Biometry and 
Medical Informatics, Freiburg, 

5Unversity of Freiburg, Centre for Biological Systems Analysis, Freiburg

Aims. Grb2-associated binder 2 (Gab2) protein is a member of scaffold 
proteins, playing crucial roles in (receptor-)tyrosine kinase and cyto-
kine signaling. Chronic myeloid leukemia (CML) cells with t(9;22)
(q34;q11) express the Bcr/Abl fusion protein, which interacts with Grb2 
and Gab2 signaling, thereby triggering haematopoietic cell prolifera-
tion. The aim of this study was to examine in detail total and subcellu-
lar Gab2 protein expression in myeloid cells in bone marrow biopsies 
(BMBs) of CML patients in different disease stages.
Methods. The study included 50 fixed BMBs of controls (unaffected 
hematopoiesis; n=11) and Bcr/Abl positive CML cases (n=39) of differ-
ent stages (chronic phase/CP, n=13; accelerated phase/AP, n=4; blast 
crisis/BC, n=11; complete remission/CR, n=11). Immunohistochemis-
try (IHC) and quantitative evaluation of Gab2 staining in 600 myeloid 
cells/BMB was performed prior to statistical analyses. IHC revealed 
Gab2 expression in haematopoietic cells.
Results. Gab2 positive myeloid cells occurred significantly more fre-
quent in CML cases than in controls (p<0.001) and appeared to mark-
edly increase from CP to AP to BC. Importantly, within the distinct 
stages of CML, a significant switch of Gab2 positive myeloid cells with 
cytoplasmic or nuclear/perinuclear Gab2 staining occurred: Nuclear/
perinuclear Gab2 positive myeloid cells significantly increased from 
CP to AP (p=0.001) and from CP to BC (p<0.001). Still, an overlap 
and hence wider range of Gab2 staining patterns was seen between 
and within CML stages, most likely reflecting a high plasticity of Gab2 
functions in the progression of CML.
Conclusion. In summary, the present study for the first time analyzed 
Gab2 protein expression in BMBs of CML patients in detail, dem-
onstrating a novel and distinct Gab2 staining pattern in normal and 
CML bone marrow biopsies as well as in distinct CML stages, Gab2 
IHC may provide a valuable supplementary tool to routine histopa-
thology and standard immunohistochemistry for classification and 
staging of (borderline) CML BMBs and hence improved therapeutic 
disease management.

Do-049 
Systemic mastocytosis with associated chronic myelomonocyt-
ic leukemia (SM-AHNMD): KIT-D816 V occurs at variable levels  
of hematopoietic precursors
Berezowska S .1, Born E .1, Cerny-Reiterer S .2, Horny H .-P .3, Valent P .2, 
Sotlar K .1
1 Ludwig-Maximilians-University Munich, Institute of Pathology, 
München, 

2 Medical University Vienna, University Clinic for Internal Medicine I, Wien, 
3Institute of Pathology, Ansbach

Aims. The KIT mutation D816  V is the molecular hallmark of sys-
temic mastocytosis (SM), and comprises one of its minor diagnostic 
criteria. In SM with associated clonal hematologic non-mast cell lin-
eage disease (SM-AHNMD), especially in SM-CMML (chronic myelo-
monocytic leukemia), the vast majority of patients carry KIT-D816 V 
not only in the neoplastic mast cells (MC) but also in cells of the AHN-
MD. The aim of the present study was a comprehensive analysis of the 
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prevalence of KIT-D816 V in various bone marrow hematopoietic cell 
lineages of patients with SM-CMML, focusing on lymphocytes.
Methods. Twelve bone marrow (BM) cor biopsies from 8 patients 
with SM-CMML were examined for the presence of KIT-D816 V in 
tryptase-positive MCs, CD14-positive monocytic cells, and CD3-pos-
itive T-lymphocytes. To avoid cross-contamination, microdissection 
of single targeted cells was performed after immunohistochemical 
double-staining by “laser pressure catapulting” (LPC; PALM/Zeiss). 
Total DNA was analyzed by amplification using LNA-mediated nested 
PCR-clamping and subsequent melting point analysis.
Results. While KIT-D816 V was detected in neoplastic monocytes in 
6/8 (75%) cases, it could reproducibly be detected in T cells in only 2/8 
(25%) cases. In the latter experiments, which were repeated in tripli-
cates, in a number of amplification products only the KIT-WT was 
found, implying that only a small proportion of T-lymphocytes car-
ried KIT-D816 V.
Conclusion. The high frequency of the detection of KIT-D816  V in 
MC and AHNMD cells of SM-CMML indicates a close clonal rela-
tionship between the two hematopoietic neoplasms. Moreover, detec-
tion of KIT-D816 V also in T-lymphocytes implies the variable pres-
ence of this mutation also in a very early hematopoietic precursor. In 
this work-in-progress, also other hematopoietic cell lines, including 
megakaryocytes, basophilic and eosinophilic granulocytes will be 
analyzed.

Do-050 
No evidence for an involvement of Epstein-Barr virus in  
the pathogenesis of lymphofollicular thymitis or  
Hashimoto  thyroiditis
Leistner R .1, Meyer M .1, Höls A .-K .1, Niedobitek G .1
1Unfallkrankenhaus Berlin, Institute for Pathology, Berlin

Aims. Epstein-Barr virus (EBV) has repeatedly been implicated in the 
pathogenesis of autoimmune disorders, such as Sjogren’s syndrome or 
rheumatoid arthritis. Evidence to support such a link, however, is ten-
uous. More recent studies have reported the detection of EBV-infected 
cells in follicle like structures in multiple sclerosis lesions as well as in 
lymphofollicular thymitis. To explore a possible role for EBV in the 
pathogenesis of autoimmune disorders, we have therefore examined 
a series of cases with lymphofollicular thymitis and with Hashimoto 
thyroiditis for evidence of EBV infection in situ.
Methods. 25 cases of lymphofollicular thymitis and 25 cases of Hashi-
moto thyroiditis were selected from the archives of our institutes. 
EBER-specific in situ hybridisation was used to screen all tissues for 
evidence of latent EBV infection. In situ hybridisation for the detec-
tion of U6 RNA served to confirm RNA integrity. Furthermore, all 
cases were subjected to immunohistochemistry for the detection of 
EBNA1, LMP1 and of the BZLF1 immediate early protein.
Results. Occasional extrafollicular EBER-positive cells were detected 
in rare cases. There was no evidence of an expansion of EBV-positive 
cells in germinal centre like reactions in any of the cases. Likewise, 
we observed no cells expressing EBNA1, LMP1 or BZLF1 in any of the 
cases.
Conclusion. Our results are in contrast to a previous study report-
ing frequent detection of EBV-infected cells in follicle like structures 
of lymphofollicular thymitis. These discrepancies are likely to be due 
to technical reasons. In summary, our results suggest that there is no 
direct involvement of EBV in the pathogenesis of lymphofollicular 
thymitis or Hashimoto thyroiditis.

Do-051 
Characteristics of rare T-cell post-transplant lympho - 
proli ferative diseases (T-PTLD)
Tiede C .1, Maecker-Kolhoff B .2, Klein C .2, Bock O .1, Kreipe H .1, Hussein K .1
1Hannover Medical School, Institute of Pathology, Hannover, 
2Hannover Medical School, Hannover

Aims. Characterisation of monomorphic post-transplant lymphopro-
liferative diseases of the rare T-cell lineage (T-PTLD). Up to now, 157 
T-PTLD cases have been described in the literature.
Methods. Evaluation of histomorphology and clinical data.
Results. Six T-PTLD were identified in our data base: three children 
(one girl and two boys, age <0.5, 0.5 and 1 year) and three adults (three 
males, age 30, 43 and 53 years). Transplanted organs in children were 
liver (n=2) and heart (n=1) and in adults liver (n=1) and kidney (n=2). 
T-PTLD developed after a median duration of 21 months after trans-
plantation (range 2–312 months). T-PTLD subtypes: peripheral T-cell 
lymphoma, not otherwise specified (PTCL, NOS; n=2), anaplastic 
large cell lymphoma (ALCL; n=1), T cell large granular lymphocytic 
leukaemia (n=1), Mycosis fungoides (n=1) and lymphoma with natu-
ral killer cell-phenotype (n=1). One case had nodal manifestation, two 
cases had nodal and extra-nodal manifestation (liver graft and pleural 
fluid) and two cases showed extranodal T-PTLD in lung, bone mar-
row, skin and larynx. Two children with PTCL, NOS and ALCL died 
after 1 and 12  months, respectively, and the third child with PTCL, 
NOS was alive after 48 months. The adult patient with Mycosis fun-
goides was alive after 29 months (the other two adult cases were lost 
to follow-up).
Conclusion. Manifestation of T-PTLD is a serious complication after 
organ transplantation.

Do-052 
Quo vadis – 20 years experience in clonality analysis
Hummel M .1
1Charité – Universitätsmedizin Berlin, Institute of Pathology, Berlin

Aims. The majority of malignant lymphoproliferative disorders can 
be distinguished from reactive conditions by (immuno-)histologi-
cal evaluation. However there is a considerable subgroup of cases in 
which this distinction is impossible by microscopic means alone. For 
this purpose PCR-based analysis of rearranged immunoglobulin and 
T-cell receptor genes has been developed in the early 1990 s. Since that 
time the Berlin centre for molecular hematopathology has analysed 
much more than 10,000 diagnostic cases. This enormous experience 
justifies a very comprehensive retrospection regarding the advantages 
and drawbacks of this approach.
Methods. Assays for the detection of clonally rearranged immuno-
globulin (Ig) and T-cell receptor (TCR) genes are based on the fact 
that their configuration is identical within tumor cell populations of 
malignant lymphomas whereas normal/reactive lymphoid conditions 
are usually devoid of extended clonal T- or B-cell populations. Several 
primer combinations have been suggested for clonality assays com-
prising Ig heavy and light chain genes as well as TCR-γ and -β genes. 
The primers sets and detection procedures suggested by the BioMed-2 
consortium (now EuroClonality) are most accepted.
Results. Formalin-fixed and paraffin-embedded tissue specimens ob-
tained from more than 10.000 patients were analysed for the presence 
of clonal B- or T-cell populations. Clonality was in harmony with the 
suspected histological diagnosis in most instances. Only a very small 
percentage of cases (less than 5%) with clear-cut lymphoma diagnosis 
were not clonal despite application of all available primer combina-
tions. Vice versa there is a significant proportion of cases without con-
vincing histological lymphoma features but with a reproducible clonal 
B- or T-cell population.
Conclusion. The detection of clonal T- or B-cell populations in cases 
without definitive histological diagnose has become very valuable tool 
which significantly contributes to the final diagnostic decision. How-
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ever, despite the availability of elaborated and reliable primer sets, the 
biological and technical interpretation of the resulting rearrangement 
patterns is very challenging in many cases. Since clonality assays are 
usually applied to diagnostic ambiguous cases, misinterpretation of 
clonality data might finally results in appropriate therapeutic con-
sequences. Thus, clonality analysis should only be performed under 
conditions with sufficient technical expertise and extensive immuno-
biological background knowledge.

AG Hämatopathologie II

Do-053 
Uncovering proteomic differences in follicular lymphomas  
by imaging mass spectrometry
Schwamborn K .1, Leich E .2, Rosenwald A .2, Caprioli R .M .3
1TU Munich, Institute of Pathology, München, 
2University of Wuerzburg, Institute of Pathology, Würzburg, 
3Vanderbilt University, Department of Biochemistry, Nashville

Aims. Follicular lymphomas (FL) account for approximately 30% of 
all B-cell non-Hodgkin lymphomas. Recent findings suggest distinc-
tive genetic differences between FL with and without translocation 
t(14;18). Elucidating differences between both entities at the protein 
level would provide valuable insights. Imaging mass spectrometry al-
lows the visualization of protein/peptide expression profiles in a spa-
tially resolved manner and enables direct correlation with histological 
features.
Methods. Formalin-fixed and paraffin-embedded (FFPE) follicular 
lymphoma samples [21 with and 19 without translocation t(14;18)] 
from four tissue microarrays were subjected to on-tissue tryptic di-
gestion. Briefly, sections were mounted onto conductive glass slides 
and underwent paraffin removal as well as antigen retrieval. On-tissue 
digestion was achieved by spotting trypsin onto the tissue in an ar-
ray pattern using a Portrait 630 reagent multi-spotter. Following di-
gestion, matrix was spotted directly onto the array of tryptic spots. 
Samples were analyzed utilizing an UltrafleXtreme MALDI TOF/
TOF mass spectrometer. Additionally, MS/MS measurements of se-
lected peptides were acquired. Data analysis was performed by using 
the ClinProTools 2.2 and FlexImaging 2.1 software.
Results. On-tissue tryptic digestion of FL tissue revealed on average 
200 high abundance peptides in the mass range from m/z 600–4000. 
Comparing spectra from FL with and without translocation revealed 
distinctive differences in peak patterns. For example, peptides detect-
ed at m/z 1071.6 and 1163.9 were at significantly higher intensity in FL 
samples with translocation. By combining 8 peaks in a support vector 
machine based model 100% of FL with translocations and 84.2% of FL 
without translocation could be classified correctly.
Conclusion. Identification of differentially expressed peptides and 
validation of these promising findings could facilitate the discovery 
of protein changes elucidating the differences between FL with and 
without translocation.

Do-054 
Merkel cell polyomavirus DNA detected by fluorescent in situ 
hybridization (FISH) in chronic lymphocytic leukemia cells
Haugg A .1, Pantulu N .D .2, Pallasch C .3, Kurz A .K .4, Kassem A .2, Frenzel L .3, 
Sodenkamp S .2, Kvasnicka H .5, Wendtner C .3, Speel E .-J .6, zur Hausen A .1
1 Maastricht University Medical Center, Department of Pathology, 
Maastricht, 

2 University Medical Center Freiburg, Institute of Pathology, Freiburg, 
3University Hospital Cologne, Department I of Internal Medicine, Köln,
4 University Medical Center Freiburg, Department of Hematology 
and Oncology, Freiburg, 

5 University Hospital Frankfurt, Institute of Pathology, Frankfurt, 
6 University of Maastricht, Department of Molecular Cell Biology, 
Maastricht

Aims. Merkel cell polyomavirus (MCPyV) is detected in approxi-
mately 80% of Merkel cell carcinomas (MCC). A number of previous 
studies have shown that MCC patients are at a significantly increased 
risk to develop chronic lymphocytic leukemia (CLL) and vice versa. 
Until recently, clonal integration and truncating mutations of the 
Large T antigen (LTAg) of MCPyV were restricted to MCC. We have 
recently reported the presence of the MCPyV in highly purified tumor 
cells of CLL (n=19/70, 27.1%) Of these, six revealed revealed a novel 
246 bp deletion in the helicase gene of the large T antigen (LTAg). The 
presence of MCPyV was confirmed by immunohistochemistry.
Methods. Here we aimed to determine the presence of MCPyV by 
FISH analysis in CLL cells in order to evaluate whether MCPyV was 
integrated or episomal. For this purpose we performed FISH analysis 
as previously described (Int J Cancer. 2005 Jun 20;115(3):419-28) us-
ing MCPyV genome as FISH probe. We tested 2 of the previously re-
ported MCPyV positive CLL cases (EDTA decalcified bone marrow 
trephines) and MCPyV positive MCC (n=5). In addition, we tested 
MCPyV negative tumors, e.g. breast and colon cancers. All tissues 
were formaline fixed and paraffine embedded.
Results. Specific MCPyV DNA by FISH analysis was detected in the 
nuclei of MCPyV-positive CLL and MCC cells. In contrast to MCC, 
the FISH signals of the CLL cases revealed more granular signals. 
However, the CLL specimens derived from EDTA decalcified bone 
marrow trephines in contrast to the non decalcified specimens of 
MCCs. No signals were obtained by MCPyV FISH in breast or colon 
cancer specimens.
Conclusion. The specific detection of MCPyV in CLL cells further 
supports our previous report of a possible involvement of MCPyV in 
a significant subset of CLL. The specific but rather granular nuclear 
FISH signals in MCPyV positive CLL cells point to an episomal pres-
ence of MCPyV in CLL cells.

Do-055 
Reproducibility of the immunophenotypic markers involved in 
the Choi’s classificator of diffuse large B-cell lymphoma (DLBCL)
Höller S .1, Lawrie C .H .2, Ballabio E .2, Soilleux E .3, Sington J .4, Hatton C .S .3, 
Dirnhofer S .1, Tzankov A .1
1University of Basel, Institut of Pathology, Basel, 
2 Lymphoid Malignancy Research Group, University of Oxford, 
John Radcliffe Hospital, Oxford, 

3Department of Hematology, John Radcliffe Hospital, Oxford, 
4The Cotman Centre, Norfolk and Norwich University Hospital, Norfolk

Aims. Gene expression profiling (GEP) data has dichotomized DL-
BCL into at least two separate molecular subtypes (germinal center 
B-cell and non-germinal center B-cell types) that are prognostically 
and mechanistically distinct. These findings have been translated into 
a surrogate immunohistochemistical (IHC) test by the Hans’ classifi-
cator, based on the expression of CD10, MUM1 and Bcl-6. The degree 
of concordance between GEP and IHC has recently been improved by 
Choi et al. with the introduction of the additional markers GCET and 
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FOXP1. We aimed to verify the reproducibility of Choi’s marker panel 
on intra- and interinstitutional grounds.
Methods. 54 cases from Oxford and 84 cases from Basel were included 
into two tissue microarrays, which were stained at both institutions. 
Four independent pathologists scored each array in 5% steps for each 
marker. The reproducibility was calculated using the Cronbach’s Al-
pha test (CA).
Results. All markers achieved high ranks of reproducibility, however 
Bcl-6 was the least reproducible marker on both interobserver and in-
terinstitutional grounds (CA=0.758) followed by MUM1 (CA=0.826). 
The most reproducible marker was CD10 (CA=0.957) followed by 
FOXP1 (CA=0.946) and GCET (CA=0.898). The kind of staining pro-
cedure (automated vs manual) had little impact on the reproducibility. 
Staining and scoring results were most reproducible when the dilu-
tions of the antibodies were highest (less background staining without 
need of interpretation).
Conclusion. Bcl-6 is the least reproducible marker and its position 
farther back in the Choi’s classificator with less decisional power is 
legitimate and corroborated by our findings. Since CD10 was more re-
producible than GCET in our study, this algorithm might be improved 
giving more prominence to this molecule to produce an optimal clas-
sifier for cellular origin in DLBCL.

Do-056 
Identification of genes that play a crucial role in C/EBPβ  
downstream signalling in ALK+ ALCL
Bonzheim I .1, Irmler M .2, Anastasov N .3, Klier-Richter M .1, Schäfer S .1, 
Adam P .1, Beckers J .2, Fend F .1, Quintanilla-Martinez L .1
1University Hospital Tübingen, Institute of Pathology, Tübingen, 
2 Helmholtz Center Munich, Institute of Experimental Genetics, München, 
3Helmholtz Center Munich, Institute of Radiation Biology, München

Aims. We recently demonstrated that ALK+ anaplastic large cell lym-
phomas (ALCL) overexpress C/EBPβ as a consequence of NPM-ALK 
kinase activity, mainly through STAT3 signalling and to a lesser degree 
through MAPK pathway. The aim was to identify the downstream tar-
gets of C/EBPβ which play a role in ALK+ ALCL transformation, using 
C/EBPβ-shRNA mediated gene silencing, gene expression profiling 
(GEP) and chromatin immunoprecipitation (ChIP).
Methods. To screen for the downstream targets of C/EBPβ, we used a 
highly specific C/EBPβ-shRNA to knock down C/EBPβ in two ALK+ 
ALCL cell lines. RNA was used for GEP. Candidate genes were either 
strongly expressed and strongly influenced by C/EBPβ knockdown or 
had promoter binding sites for C/EBPβ or showed remarkable path-
way connections by pathway analysis. The influence of C/EBPβ on 
these genes was validated by qRT-PCR and in part by Western blot. 
The expression of promising candidates was further analyzed by im-
munohistochemistry in primary ALCL cases. To investigate a pos-
sible direct regulation by C/EBPβ of certain candidates, we performed 
ChIP to detect promoter binding of C/EBPβ.
Results. GEP after C/EBPβ knockdown revealed a reproducible sig-
nature with 114 genes being regulated in SUDHL-1 and KiJK cell lines. 
Validation by qRT-PCR confirmed 23 genes. ChIP analysis demon-
strated C/EBPβ binding in the promoter region of 5 of 11 investigated 
candidate genes, 3 of which were considered to be highly interesting. 
The first gene – BCL2A1 - is of particular interest because it was shown 
to be strongly regulated in ALK+ ALCL and absolutely required for its 
transformation. We now demonstrate that BCL2A1 is directly regu-
lated by C/EBPβ. The second gene is TRIB1, which is rather moder-
ately expressed but strongly regulated and has recently been shown to 
be oncogenic and also antiapoptotic. The third, G0S2, is considered 
important in the regulation of cell cycle and differentiation of cells. 
GOS2 showed the highest expression levels in our gene signature. An-
other gene – DDX21a promising candidate, although it is not directly 
regulated by C/EBPβ, showed a remarkable differential expression in 
ALK+ and ALK− ALCL cases.

Conclusion. C/EBPβ silencing in ALK+ ALCL cell lines revealed sev-
eral genes transcriptionally regulated by C/EBPβ with potential on-
cogenic impact since these genes seem to be essential for proliferation 
and survival of ALK+ ALCL cells. This further indicates that C/EBPβ 
is a central transmitter of ALK-mediated oncogenesis.

Do-057 
The role of epigenetic modifications in the extinction of the 
T-cell phenotype in anaplastic large cell lymphoma
Joosten M .1, Seitz V .1, Dimitrova L .1, Sommerfeld A .1, Oker E .1, Berg E .1, 
Stein H .1, Hummel M .1
1Charité University Medicine Berlin, Institute of Pathology, Berlin

Aims. A characteristic feature of anaplastic large cell lymphoma 
(ALCL) is their partial or complete loss of the T-cell expression pro-
gram despite their T-cell origin. Since this loss of the T-cell phenotype 
in ALCL reminds of the extinction of the B-cell identity of classical 
Hodgkin lymphoma (cHL), we speculated that similar epigenetic 
modifications are active in ALCL. Previously we have shown that 
DNA demethylation and histone acetylation is able to erase the T-cell 
expression program of T-cell lines, but is not able to restore the T-cell 
phenotype in ALCL cell lines. However, there are further epigenetic 
mechanisms such as H3K27-trimethylation which are able to addi-
tionally evoke a stable gene silencing. Of particular interest in this 
respect is RYBP (RING1 and YY1 binding protein), a member of the 
Polycomb group proteins, which mediates H3K27-trimethylation.
Methods. H3K27-trimethylation for selected T-cell characteristic 
genes was determined by chromatin-immunoprecipitation and real-
time DNA-PCR. The impact on the expression of these genes was 
determined by Western blot analysis and real-time RT-PCR. Fur-
thermore, immunohistological stainings were performed on primary 
ALCL cases to asses the relevance of the expression of Polycomb group 
related proteins such as RYBP for the in vivo situation.
Results. Epigenetic silencing by H3K27-trimethylation is not detect-
able in most T-cell-related genes of ALCL cell lines despite their tran-
scriptional inactivity. However, important T-cell related transcription 
factors such as TCF-7 were silenced by H3K27-trimethylation whereas 
T-cell lines were devoid of such epigenetic modifications. Interesting-
ly, RYBP was highly expressed in primary ALCL cases although most 
investigated T-cell characteristic genes display no significant H3K27-
trimethylation.
Conclusion. Our data clearly demonstrate that the down-regulation 
of the T-cell phenotype in ALCL is not restricted to a DNA methyla-
tion and histone acetylation. Instead, additional silencing of impor-
tant T-cell transcription factors by H3K27-trimethylation further 
reinforces the extinction of the T-cell phenotype and supports its per-
manent conservation. The overexpression of RYBP in primary ALCL 
cells underscores the importance of the H3K27-trimethylation also for 
the in vivo situation. Our findings in ALCL are in contrast to cHL 
where not only essential transcription factors are silenced by H3K27-
trimethylation but also typical B-cell genes such as CD19 and CD79a.

Do-058 
Analyses of classical Hodgkin lymphoma under an epigenetic 
perspective
Seitz V .1, Zimmermann K .2, Thomas P .2, Paul U .1, Sommerfeld A .1, 
Oker E .1, Joosten M .1, Dimitrova L .1, Lenze D .1, Berg E .1, Leser U .2, 
Stein H .1, Hummel M .1
1Institute of Pathology, Charité - University Medicine, Berlin, 
2Humboldt University, Institute for Computer Science, Berlin

Aims. Epigenetic changes such as histone deacetylation and DNA 
methylation of B-cell typical genes are involved in the extinction of 
the B-cell gene expression program of classical Hodgkin lymphoma 
(cHL). However, little is known regarding epigenetic similarities be-
tween cHL and plasma cells both of which share an extinction of the 



24 | Der Pathologe · Supplement 1 · 2011

Abstracts

gene expression program of mature B-cells. Furthermore the role of 
Histone 3 Lysin 27 (H3K27) trimethylation for maintenance of the sup-
pressive B-cell phenotype in cHL and plasma cell lines has not been 
studied so far.
Methods. We determined the global histone 3 (H3) acetylation pattern 
in cell lines derived from multiple myelomas (MM) by chromatin-
immunoprecipitation (ChIP) and subsequent hybridization onto pro-
moter tiling arrays. This data were compared to corresponding results, 
obtained from cHL and B-cell lines. In addition we analyzed H3K27 
trimethylation by ChIP and real-time DNA-PCR for selected genes.
Results. The comparison of the H3 acetylation patterns between B-cell 
lines on the one hand and cHL and MM cell lines on the other hand 
demonstrated that B-cell typical genes are not acetylated in MM and 
cHL cell lines. This is very much in line with the complete or almost 
complete down-regulation of the respective genes in these cell lines. 
However, the number of genes jointly acetylated and thus expressed 
in cHL and MM cell lines such as RYBP or IFR4/MUM1 is limited. 
Moreover, the analysis of the H3K27 trimethylation pattern for select-
ed B-cell characteristic genes revealed that this additional epigenetic 
silencing mechanism is much more active in cHL as compared to MM.
Conclusion. Our epigenetic analysis demonstrated interesting com-
mon and different characteristics among cHL and MM cell lines. 
Whereas genes down-regulated in both entities displayed a highly 
similar absence of H3 acetylation, only cHL cell lines showed an ad-
ditional silencing of most B-cell genes by H3K27 trimethylation. 
Moreover, the very limited number of genes commonly acetylated 
and expressed in MM and cHL cell lines might explain why cHL cells 
are unable to develop a plasma cell phenotype. Our epigenetic data 
support the view that cHL is characterised by an abortive plasma cell 
phenotype with a down-regulation of B-cell antigens but without acti-
vation of most plasma cell typical genes.

Do-059 
Identification of new PAX5 binding sites in classical Hodgkin 
and B-cell lines
Dimitrova L .1, Seitz V .1, Lenze D .1, Hecht J .2, Burtzhammer P .3, 
Szczepanowski M .4, Ma L .4, Klapper W .4, Spang R .3, Zinser C .5, 
Stein H .1, Hummel M .1
1Charité – University Medicine Berlin, Institute of Pathology, Berlin, 
2Max Planck Institute for Molecular Genetics, Berlin, 
3 University of Regensburg, Institute for Functional Genomics, 
Regensburg, 

4 Kiel University, Institute of Pathology, Kiel, 5Genomatix Software GmbH, 
München

Aims. The transcription factor PAX5 is being expressed during the B-
cell differentiation from the pro-B to the mature B-cell stage. In con-
trast, the expression of PAX5 is significantly reduced in the tumour 
cells of classical Hodgkin lymphoma (cHL). However, a restoration of 
PAX5 in cHL cell lines is not able to re-establish the B-cell phenotype 
in cHL. Therefore we performed chromatin immunoprecipitation 
(ChIP) in the cHL cell line L428 with a strong nuclear ectopic overex-
pression of PAX5 (L428-PAX5) employing an anti-PAX5-antibody and 
next generation sequencing. For comparison PAX5-ChIP was carried 
out with various B-cell lines to explain the non-appearance of the B-
cell phenotype in cHL cell lines with re-established PAX5 expression.
Methods. ChIP was performed using an anti-PAX5 antibody employ-
ing the B cell lines Raji and Namalwa and the cell line L428-PAX5. The 
precipitated genomic DNA-fragments were subjected to next genera-
tion sequencing (ChIP-Seq). The PAX5 binding sites were identified 
using various bioinformatical tools (Bowtie for the mapping of ChIP-
Seq reads to the human genome, Homer for peak detection and the 
Genomatix software suite for PAX5 binding motive discovery). A cor-
relation of ChIP data with global gene expression profiling was carried 
out with available Affymetrix (U133A) data.

Results. Our PAX5 ChIP-Seq from B-cell lines data demonstrated 
that PAX5 is able to bind to a huge number of target genes including 
those known to represent genes characteristic for mature B-cells. In 
contrast, PAX5 was unable to bind to these B-cell characteristic target 
genes in L428-PAX5 despite massive over-expression of PAX5. Inter-
estingly, L428-PAX5 displayed an alternative PAX5 binding pattern 
which was clearly distinctive from the pattern present in the B-cell 
lines. Correlation of the ChIP-Seq data with global gene expression 
profiling confirmed that the alternative PAX5 binding pattern in 
L428-PAX5 is correlated with B-cell atypical gene activation.
Conclusion. The inability of PAX5 to re-activate the B-cell expression 
program in cHL cell lines is clearly due to the fact that PAX5 is inept 
to bind to the respective target genes. Instead, PAX5 binds to alterna-
tive target genes which are usually not activated by PAX5 binding in 
mature B-cell lines. This in conjunction with our previous data dem-
onstrates that several mechanisms are active in cHL in order to firmly 
repress the manifestation of the B-cell program.

Do-060 
The tumor microenvironment in pediatric classical Hodgkin is 
influenced by the age and Epstein-Barr virus, and is associated 
with prognosis
Barros M .1, Niedobitek G .1, Lozada G .2, Soares F .A .3, Zalcberg I .2, 
Hassan R .2
1Unfallkrankenhaus Berlin, Institut für Pathologie, Berlin, 
2 Brazilian National Cancer Institute, Bone Marrow Transplantation 
Center, Rio de Janeiro, 

3Hospital A .C . Camargo, Pathology Department, São Paulo

Aims. Classical Hodgkin lymphoma (cHL) is characterized by a small 
number of neoplastic cells in a background of non-neoplastic cells, 
principally B- and T-cells. This tumour microenvironment has been 
considered to be a manifestation of host immune response to malig-
nant cells. As the immune systems shows functional differences be-
tween children and adults, it is possible that there may be age related 
variation in the microenvironment of cHL. The objective of this study 
was to determine if in pediatric cHL the tumor microenvironment 
is influenced by the age and if this microenvironment influences the 
prognosis.
Methods. One hundred children with pediatric cHL from Brazilian 
National Cancer Institute were included. The cell subsets from the 
tumor microenvironment were analyzed by immunohistochemistry 
(IHC), using antibodies directed against CD3, CD4, CD8, C-maf, T-
bet, Tia-1, Ganzyme B and CD20 and the Ki-67 antigen. Numbers of 
labeled cells per mm2 were determined using an image analysis sys-
tem. Epstein-Barr virus (EBV) status was determined by in situ hy-
bridization and IHC to LMP1. Results were analyzed in the context 
of age-group, histological characteristics, and clinical follow-up infor-
mation.
Results. The age at diagnosis ranged from 3 to 18 years (median 
14 years). The male:female ratio was 1.7:1 (64 males and 36 females). It 
was a similar distribution between favorable and unfavorable disease. 
Significantly larger numbers of lymphocytres expressing T-bet, CD8, 
Tia-1 and Granzyme B were found in the EBV-positive cases. Mixed 
cellularity subtype (p=0.038), extranodal disease (p=0.012), EBV-
negative neoplastic cells (p=0.045) and high proliferative activity of 
reactive cells (p=0.026) were all independently associated with poor 
event-free survival. A prognostic score was constructed and allowed 
to segregate children into 3 groups with different event-free survival 
(p=0.043). This score system was significantly independent from clas-
sical variables used to pediatric stratification (stage, risk group and 
number of involved anatomic areas; p=0.005).
Conclusion. We present a new prognostic score for pediatric cHL 
based in characteristics easily obtained by pathologists and clinician, 
making it useful in oncology centers where expensive stratification 
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methods, as FDG-PET Scan, are not available. A prospective study is 
important to validate this new pediatric score system.

AG Dermatopathologie

Do-061 
Problems and clues in differential diagnosis of  
melanocytic tumors
Tronnier M .1
1 Department of Dermatology, Venereology and Allergology, Klinikum 
Hildesheim GmbH, Heidelberg

Aims. In dermatopathology, histopathological investigation of mela-
nocytic tumors represents the daily routine. In the recent years, sev-
eral morphological criterias were established which usually allows an 
exact determination of dignity and type of the melanocytic prolifera-
tion.
Results. As MELTUMP (melanocytic tumor with unknown malig-
nant potential), SAMPUS (superficial atypical melanocytic prolifera-
tion of uncertain significance) or ASMT (atypical spitzoid melano-
cytic tumor) those tumors were classified in which the classification 
causes problems. Melanocytic nevi which show criteria of melanoma 
morphologically are regarded as simulators of melanoma, on the other 
hand melanoma also may mimick a benign melanocytic nevus.
Conclusion. Knowledge of the different simulators and those cases 
which result in diagnostic problems is mandatory for the daily routine 
in dermatohistopathology.

Do-062 
A seven-marker signature predicts the clinical outcome  
of malignant melanoma
Meyer S .1, Fuchs T .2, Bosserhoff A .3, Hofstädter F .3, Schadendorf D .4, 
Roth V .5, Buhmann J .2, Moll I .6, Brandner J .6, Moch H .7, Landthaler M .1, 
Vogt T .8, Wild P .7
1 University Hospital of Regensburg, Department of Dermatology, 
Regensburg, 

2ETH Zurich, Department of Computer Science, Zürich, 
3University Hospital of Regensburg, Institute of Pathology, Regensburg,
4University Hospital of Essen, Department of Dermatology, Essen, 
5University of Basel, Department of Computer Science, Basel, 
6 University Hospital of Hamburg-Eppendorf, Department of Dermatol-
ogy, Hamburg, 

7University Hospital Zurich, Department of Surgical Pathology, Zürich,
8 University Hospital of Homburg/Saar, Department of Dermatology, 
Homburg/Saar

Aims. Cutaneous malignant melanoma (MM) represents the leading 
cause of skin cancer death in industrialized countries. Clinical and 
histological variables such as tumor thickness, ulceration and inva-
sion of the sentinel node are known to be prognostic parameters in 
patients with MM. However, the impact of other biological variables is 
still poorly understood. In fact, predictive molecular marker profiles 
for risk stratification and therapy optimization are not yet available for 
routine clinical assessment of MM.
Methods. Using tissue microarrays (TMAs), we retrospectively ana-
lyzed samples from 364 patients with primary MM. Clinical follow-
up data (AJCC 2002 staging, overall and recurrence-free survival and 
tumor therapy) were available for all patients.We investigated a panel 
of 70 immunohistochemical (IHC) antibodies for cell cycle, apopto-
sis, DNA mismatch repair, differentiation, proliferation, cell adhesion, 
signaling and metabolism. A marker selection procedure based on 
univariate Cox regression and multiple testing correction was em-
ployed to correlate the IHC expression data with the clinical follow-up. 
The model was thoroughly evaluated with two different cross valida-

tion experiments, a permutation test and multivariate Cox regression 
analysis. Additionally, the predictive power of the identified marker 
signature was shown on a second independent external test cohort in-
cluding melanoma samples of 225 patients from a different hospital.
Results. A signature of seven biomarkers was found to be an inde-
pendent predictor for overall and recurrence- free survival in patients 
with MM. In particular, three of these markers were shown to offer 
direct therapeutic implications. Remarkably, the seven-marker signa-
ture could also predict those patients with worse prognoses despite 
small tumor thickness (≤2.00 mm).
Conclusion. Our seven-marker signature is closely associated with the 
prognosis of patients with MM and offers direct therapeutic implica-
tions. Prospective clinical studies are underway to show if the identi-
fied signature may be an appropriate clinical tool to improve predic-
tive evaluations and targeted therapy in patients with MM.

Do-063 
Tyrosinase-related protein-2 (trp2) – another melanocyte 
 differentiation antigen useful for surgical pathology and  
tumor immunology
Busam K .1, Tassello J .2, Frosina D .2, Hanson N .2, Holz M .2, Ritter E .2, 
Mehgroub T .3, Avogadri F .3, Jungbluth A .2
1 Department of Pathology, Memorial Sloan-Kettering Cancer Center, 
New York, 

2 Ludwig Institute for Cancer Research, Memorial Sloan-Kettering 
Cancer Center, New York, 

3 Immunology Program, Memorial Sloan-Kettering Cancer Center, 
New York

Aims. Melanocyte differentiation Antigens (MDAs) are expressed 
in cells and tumors of melanocytic lineage. MDAs such as gp100, 
Melan-A/ MART1, and tyrosinase and their corresponding antibod-
ies HMB45, A103, and T311 are important diagnostic tools in surgical 
pathology and are also employed as vaccine targets for the immuno-
therapy of malignant Melanoma (mM). However, little is known about 
trp2, another MDA, which functions as a Dopachrome Tautomerase 
(DCT). In the present study, we determined the specificity of a novel 
anti-trp2 reagent and studied the expression pattern of trp2 in normal 
tissues and tumors.
Methods. Monoclonal antibody (mAb) C9 to trp2 was obtained com-
mercially. Its specificity was analyzed by ELISA as well as by Western 
blotting (WB) and immunohistochemistry (IHC) in rt-PCR tested cell 
lines and mM specimens. Its suitability for IHC was tested in cell line 
pellets as well as in panels of normal and tumorous tissues.
Results. In WB and IHC, mAb C9 reactivity paralleled trp2 mRNA 
expression. In ELISA, mAb C9 was solely reactive with trp2 protein 
but not with any other unrelated protein. In IHC, mAb C9 worked 
well in frozen and paraffin-embedded tissues using antigen retrieval 
techniques. C9-immunostaining was fully inhibited by blocking with 
trp2 protein but not by other proteins. In skin, typical staining of the 
melanocytes was present. 16/19 (84%) primary mMs and 19/33 (64%) 
metastatic mMs were C9 positive, showing a mostly homogeneous 
expression pattern. 10/10 mucosal mM were also trp2 positive. 6/6 des-
moplastic mMs were negative. C9 reactivity was only focally present 
in only 2/9 angiomyolipomas. Except melanocytes, no C9 reactivity 
was seen in any other normal tissue. Non-melanocytic tumors such as 
carcinomas of the colon, breast, lung, ovary, kidney and several sar-
coma types were all C9-negative.
Conclusion. MDAs are important diagnostic tools in surgical pathol-
ogy and have been used as vaccine targets for the immunotherapy of 
mM. Consequently, exact knowledge of the expression pattern of all 
MDAs is mandatory. Here we show that mAb C9 is a novel specific 
marker for the detection of trp2. Expression of trp2 in mM parallels 
other MDAs such as Melan-A, tyrosinase and gp100 and is present in 
a high percentage of primary and metastatic mM. In conclusion, our 



26 | Der Pathologe · Supplement 1 · 2011

Abstracts

analysis indicates that trp2 is a useful diagnostic marker and potential 
vaccine target for the immunotherapy of melanoma.

Do-064 
Defining a growth factor-induced gene network discriminating 
between proliferation and migration during cutaneous wound 
healing and skin carcinogenesis
Schmitt S .1, Westphal K .2, Safferling K .2, Hrabowski M .3, Riedel K .3, 
Germann G .3, Grabe N .2, Schirmacher P .1, Breuhahn K .1
1 University Hospital Heidelberg, Institute of Pathology, Heidelberg, 
2 University Hospital Heidelberg, Institute for Medical Biometry 
and  Informatics, Heidelberg, 

3University of Heidelberg, BG-Trauma Center, Ludwigshafen, Heidelberg

Aims. Keratinocyte migration is essential for the rapid closure of 
the epidermis under physiological conditions. However, an aberrant 
regulation of cell division and migration is associated with the devel-
opment of chronic wounds and skin cancer. To gain insight into the 
decision making process discriminating between epithelial cell prolif-
eration and migration, we analyzed the gene regulatory network based 
on time-series measurements of DNA microarray data after growth 
factor stimulation (e.g., HGF, GM-CSF) of keratinocytes using sys-
tems biology approaches.
Methods. Expression of identified target genes was confirmed via re-
altime PCR in primary undifferentiated keratinocytes and squamous 
cell carcinoma (SCC) cell lines with or without administration of Raf- 
and PKB-inhibitors. Protein expression was detected using western-
blotting, immunohistochemistry, and flow cytometry in primary 
keratinocytes, in organotypic 3D cultures (OTC) of multilayered hu-
man keratinocytes, and in murine full-thickness skin wounds. Pro-
liferation and migration were analyzed using SYBR-green assays and 
time-lapse microscopy respectively, with or without siRNA inhibition 
of target genes.
Results. Growth factor-dependent targets in keratinocytes and SCC 
cells included modifiers of signalling cascades (e.g., AKAP12, DUSP1) 
and regulators of cell proliferation (e.g., INHBA, STMN1, PD-L1). 
Selective Raf- and PKB-inhibition efficiently reduced growth factor-
induced expression of AKAP12, PD-L1, and STMN1. Expression of 
the microtubule-destabilizing factor stathmin (STMN1) was induced 
by different growth factors (e.g., HGF and GM-CSF), however with 
different dynamics. In vitro, stathmin predominantly contributed to 
a growth factor-dependent induction of proliferation. In addition, 
stathmin was primarily expressed in regions of high keratinocyte pro-
liferation but not in the migration tongue of murine wounds as well 
as in OTCs after ‘wounding’. Lastly, high level expression of stathmin 
was detectable in human SCC.
Conclusion. In order to identify genes that discriminate between 
proliferation and migration, dynamic short-term consequences after 
growth factor stimulation have been combined with long-term effects 
on tissue alterations in vitro and in vivo. Our data revealed novel in-
sight into the role of growth factor-dependent signalling in epithelial 
cells at multiple levels and thereby contribute to a quantitative basis for 
the generation of mathematical models describing cutaneous regen-
eration and cancer development.

Do-065 
The role of keratinocyte growth factor in keloid and  
skin  sclerosis
Schmidt J .1, Bosserhoff A .-K .1
1University of Regensburg, Pathology, Regensburg

Aims. Cutaneous wound healing is a highly complex process, which 
depends on the perfectly well coordinated interplay between various 
cell types and cytokines. Disruption of this orchestrated process can 
have severe pathological consequences as it is the fact in keloid and 
skin sclerosis. Both diseases are characterized by an overproduction of 

extracellular matrix components, mainly collagen, by activated fibro-
blasts. Both conditions cannot be effectively treated to date. Aiming 
to reveal novel important players in pathological wound healing we 
found KGF to be overexpressed in keloid and skin sclerosis.
Methods. Primary cell culture for normal, keloid and skin sclerosis 
fibroblasts (NHDF, KHDF and SHDF) and keratinocytes was estab-
lished. KGF mRNA expression levels were analyzed by means of RT-
PCR and protein secretion was measured using ELISA. In vivo, KGF 
overproduction was detected by immunofluorescence stainings in ke-
loid and skin sclerosis derived tissue samples. KGF levels in the sera of 
keloid and skin sclerosis patients were measured by means of ELISA. 
The paracrine KGF effect was investigated performing functional mi-
gration and prolifetaion assays.
Results. KGF (keratinocyte growth factor), a strong, paracrine acting 
mitogen for epithelial cells with an important function in wound heal-
ing, was found to be constitutively overexpressed in keloid and skin 
sclerosis derived fibroblasts (KHDF and SHDF) compared to normal 
human dermal fibroblasts (NHDF) on both mRNA and protein level. 
In vivo, increased KGF expression could be confirmed on keloid and 
skin sclerosis tissue using immunofluorescence staining. Skin sclero-
sis patients even show elevated blood KGF levels. Functional assays re-
vealed that fibroblasts show enhanced migration when cultured with 
with conditioned media from keratinocytes that were pretreated with 
KGF or incubated with the supernatants of KHDF and SHDF, respec-
tively. However, no effects on proliferation were observed.
Conclusion. This work shows KGF to be upregulated in keloid and 
skin sclerosis in vitro and in vivo and also indicates a potential role of 
KGF in the two conditions.

Do-066 
Mesenchymal stem cells for dermal tissue engineering
Anraths J .1, Neuß S .1, Knüchel R .1, Schneider R .K .1
1RWTH Aachen University, Institute of Pathology, Aachen

Aims. A new generation of dermal equivalents (DE) solely based on 
a human fibroblast-derived matrix was recently published. Human 
mesenchymal stem cells (MSC) are characterized by a paracrine activ-
ity and differentiation into mesodermal tissues, but they are not able 
to differentiate across the germ layer e.g. into epidermal cells. Thus, 
they are a promising alternative cell source for generating an artificial 
dermis. We analyzed extracellular matrix (ECM) deposition, epider-
mal maturation and dermal-epidermal interactions between MSC 
derived from bone marrow (BM-MSC) or Wharton’s jelly of the um-
bilical cord (UC-MSC) with human keratinocytes. We determined the 
influence of a guiding biomaterial by comparing cell-based DE with 
collagen-based DE using embedded MSC as stromal cells .
Methods. Organotypic co-cultures were generated by cultivating 
human keratinocytes (HaCaT) air-exposed on DE for 14 days, using 
solely cell-based or collagen-based scaffolds. Epidermal maturation 
was determined by immunohistochemistry, proliferation-index, con-
ventional histology, transmission and scanning electron microscopy. 
ECM remodeling and paracrine activity were analyzed via immuno-
fluorescence and quantitative realtime-RT-PCR for growth factors 
and ECM proteins. Results were compared to DE with human fibro-
blasts as a physiological stroma component.
Results. In terms of epidermal differentiation and maturation, we 
generated an early epidermis. In collagen-based DE, embedded MSC 
contracted the collagenous matrix, indicating a myofibroblastic differ-
entiation. In DE solely based on MSC stroma, MSC showed an exces-
sive ECM deposition and migrated into the epidermal layer, while DE 
with a given collagen scaffold exhibited controlled ECM-remodeling. 
Co-cultured keratinocytes showed a loss of polarization and cell-ad-
hesion when growing in direct proximity of ECM deposits. UC-MSC 
revealed abundant production of growth factors (VEGF, FGF-2) in 
cell-based DE, resulting in uncontrolled proliferation of the keratino-
cytes.
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Conclusion. Concluding, our study shows that human MSC are an 
alternative cell source for dermal tissue engineering. Human MSC are 
not capable of differentiation into epidermal cells in vitro (Schneider 
et al., Differentiation 2008, 2010), but are useful to generate an artifi-
cial dermis by ECM remodeling and differentiation into a myofibro-
blastic phenotype. We showed the necessity of an instructive biomate-
rial to direct stem cell differentiation, proliferation, paracrine activity 
as well as ECM deposition.

Do-067 
Head and neck well differentiated spindle cell liposarcoma/
spindle cell atypical lipomatous tumor strongly express the 
 androgen receptor: further evidence for relationship with 
spindle cell lipoma?
Agaimy A .1, Hartmann A .1, Mentzel T .2
1 Friedrich-Alexander University of Erlangen, Institute of Pathology, 
Erlangen, 

2Dermatopathologie Bodensee, Friedrichshafen

Aims. Well differentiated spindle cell liposarcoma has been consid-
ered a spindle cell variant of atypical lipomatous tumor (ALT). How-
ever, this rare tumor showed a wide anatomic distribution that devi-
ates from that of ALT including a common superficial localization and 
rare occurrence in the retroperitoneum. A recent study by Mentzel et 
al. suggested a distinct pathogenesis different from ALT and instead 
discussed a close relationship to spindle cell lipoma.
Methods. We herein describe two further examples of this tumor 
variant arising in the head and neck area (retroauricular area and the 
skin of the face) in men aged 77 years and 86 years. The tumors mea-
sured 4.2  cm and 5  cm and were both well circumscribed but non-
encapsulated. Both were localized to the subcutaneous tissue.
Results. Histologically, both tumors showed similar features. They 
were composed of variably shaped and sized adipocytes with slightly 
enlarged atypical nuclei. Isolated multiv-acuolated lipoblasts were 
seen in one case. Intermixed with the prominent adipocytic compo-
nent was a prominent fibrocollagenous component containing spin-
dled cells with mild nuclear atypia and hyperchromasia. There were 
also scattered clearly atypical hyperchromatic stromal cells in the adi-
pocytic component with occasional bi- and multinucleated cells. No 
mitotic activity was observed and the proliferative index (MiB1) was 
below 2%. Immunohistochemistry showed expression of CD34 in the 
spindle cell component in both. In addition, a strong and diffuse nu-
clear expression of the androgen receptor was seen particularly in the 
spindle cell component. MDM 2 immunostaining showed prominent 
nuclear expression in most of stromal cells in one case and only iso-
lated positive staining nuclei in the other case. However, desmin, al-
pha smooth muscle actin, h-caldesmon, bcl2 and CD99 were negative.
Conclusion. The two cases represent further documentation of the 
predominantly superficial localization of this rare lipomatous tumor 
and its tendency to occur in elderly men. The prominent androgen re-
ceptor expression is in line with the suggested close relationship of this 
tumor to the spindle cell lipoma. However, the variable MDM 2 ex-
pression might be indicative of a heterogeneous molecular pathogen-
esis. Thus, further molecular studies to explore the status of MDM 2, 
CDK4 and Rb-1 are of great relevance for appropriate molecular clas-
sification of these cases.

Do-068 
Hydroa vacciniforme (HV) like T-cell lymphoma and hyper-
sensitivity to mosquito bites (HMB). A case series  
of 19 Mexican children.
Nagl F .1, Alderete G .2, Grube P .2, Carrasco D .2, Ridaura C .2, 
Sáez-de-Ocariz M .3, Durán-McKinster C .2, Lome-Maldonado C .4, 
Bonzheim I .1, Fend F .1, Quintanilla-Martinez L .1
1University of Tuebingen, Institute of Pathology, Tübingen, 
2Instituto Nacional de Pediatria, Pathology Department, Mexico City, 
3Instituto Nacional de Pediatria, Dermatology Department, Mexico City, 
4Instituto Nacional de la Nutricion, Pathology Department, Mexico City

Aims. HV like T-cell lymphoma was included in the 2008 WHO 
classification as a subgroup of EBV-positive T-cell lymphoprolifera-
tive disorders of childhood. It affects mainly children and adolescents 
from Asia and Latin America. The neoplastic cells are mostly cytotox-
ic CD8+ T-cells and rarely NK-cells. Patients present clinically with 
a papulovesicular rash in sun-exposed areas, followed by ulceration 
and varioliform scars. The relation between HV like-T-cell lymphoma 
and HMB, both EBV+ disorders, is unclear, although the latter is sup-
posed to be of NK-cell phenotype. The aim of this study was to analyze 
phenotypically and molecularly 19 cases diagnosed clinically as HV.
Methods. Paraffin sections were stained with antibodies against CD3, 
CD 4, CD8, CD20, CD30, CD56 and TIA-1. EBER was analyzed by 
ISH. TCR-γ gene rearrangement was analyzed by PCR.
Results. 19 Mexican patients were included. All presented with HV-
like skin lesions. All cases were EBER+. 14 cases revealed a cytotoxic 
T-cell phenotype (CD 3+, TIA-1, CD 8+ and CD4-), whereas 6 cases re-
vealed an NK-cell phenotype (CD 56+, TIA-1+), three of the latter had 
HMB. One patient had initially a T-cell neoplastic infiltrate; however, 
3 years later he developed an NK-cell infiltrate associated with hyper-
sensitivity to mosquito bites. CD30 was positive in 10 cases (6 T-cell-, 
4 NK-phenotype). Histologically, there was no difference between the 
T-cell lesions and the NK cell lesions. Thirteen of the 14 CD8+ cases 
analyzed showed monoclonal TCRγ gene rearrangement (93%). The 6 
cases with NK-cell phenotype were polyclonal. The mean follow-up 
period was 3.5 years (range 0.2 –11 years). Most cases were treated with 
Thalidomide and showed a wax and wane clinical follow up. Three 
cases were treated with chemotherapy due to systemic progression, 
two died of disease (one NK phenotype, one CD8+phenotype). In two 
cases no clinical data were available.
Conclusion. In this study, we demonstrated that (1) cases clinically 
presenting as HV mostly show a CD8+ phenotype, whereas cases as-
sociated with HMB show an NK-cell phenotype, both with a strong 
male predominance. (2) Both lesions might present in the same pa-
tient, which suggests that these two lesions might be related. (3) Cases 
with a CD8+ phenotype are almost universally monoclonal. Both T-
cell and NK-cell lesions rarely progress to a systemic disease suggest-
ing an indolent or low-grade EBV+ lymphoproliferative disorder. (4) 
CD30 was expressed in 53% of the cases.
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Do-069 
Structural and molecular characterization of skin lymphatics  
in type 2 diabetes
Hämmerle M .1, Keller T .2, Stokic D .3, Steiner C .-W .4, Neumayer C .5, 
Kerjaschki D .2, Hantusch B .2
1 Institute of Pathology, University Hospital & German Cancer Research 
Center (DKFZ), Heidelberg, 

2Medical University Vienna, Clinical Institute of Pathology, Wien, 
3swissQuant Group AG, Zürich, 
4Medical University Vienna, Department of Rheumatology, Wien, 
5Medical University Vienna, Department of General Surgery, Wien

Aims. Small vessel disease of kidney, nerves, retina and skin, referred 
to as microangiopathy, is a major cause of mortality in type 2 diabetes 
(T2D). While characteristic changes in blood capillary walls and en-
dothelial dysfunction of blood vessels are well studied in T2D, analysis 
of lymphatic endothelial cells (LECs) and lymphatic vessels (LVs) is 
scarcely done. However, complications seen in T2D, e.g. increased risk 
for infections, wound healing defects and obesity, may be related to 
LV dysfunction.
Methods. Therefore, we aimed at comprehensively analyzing potential 
morphological and structural differences of LECs and LVs in the skin 
of T2D patients using histological methods. Moreover, we compared 
the specific gene expression patterns of ex vivo isolated dermal LECs 
retrieved from normoglycemic and T2D patients using microarrays.
Results. Increased LV density in diabetic skin was accompanied with 
increased macrophage infiltration. These macrophages produced vas-
cular endothelial growth factors, namely VEGF-A and VEGF-C, as 
well as the pro-inflammatory cytokine TNF-α. Neither prominent al-
terations in ECM protein deposition, nor morphological BM changes 
of lymphatic capillaries and collecting LVs were found in the skin of 
T2DM patients. This excluded the possibility of an existing diabetic 
lymphangiopathy. Transcriptomal analysis of diabetic versus non-
diabetic lymphatic endothelial cells retrieved a list of 153 differently 
expressed genes. Consistent with earlier studies, we identified several 
genes that have already been linked to T2D, including HP, APOD, 
HHEX, CD55, ANXA1, LMNA and FABP4. We also observed multiple 
changes related to altered LEC proliferation, adhesion and migration. 
Further, in line with increased TNF-α signaling, we observed expres-
sion changes of CXCL10, VCAM1, CYR61, CXADR, SDC1 and AQP3. 
TNF-α treatment of cultured LECs led to expression changes of se-
lected genes, recapitulating the array results.
Conclusion. These data revealed gene sets highlighting the dramati-
cally altered milieu with which skin lymphatic vessels have to cope 
during T2D. Further, we identified that changes of skin lymphatics are 
accompanied by a chronic subacute inflammatory condition that led 
to macrophage recruitment and de novo lymphangiogenesis.

AG Oralpathologie

Do-070 
Schmincke’s visionary concept of lymphoepithelial tumours: 
historic errors and EBV and HPV pathogenesis
Mollenhauer M .1, Zengel P .2, Weiler V .3, Guntinas-Lichius O .4, 
Harrison J .D .5, Ihrler S .1
1Ludwig Maximilians Universität, Institute of Pathology, München, 
2Ludwig Maximilans University, ENT Clinic, München, 
3Klinikum Harlaching, Institute of Pathology, München, 
4University Jena, ENT-clinic, Jena, 
5King‘s College, Dental Institute, London

Aims. The term “lymphoepithelioma Schmincke-Regaud” was ap-
plied to certain pharyngeal carcinomas from the early twentieth cen-
tury. However, the concept of lymphoepithelioma was subsequently 

discredited, although it is now recognized as an entity. The reason for 
this swing of opinion was unclear, and we decided to investigate it.
Methods. Evaluation of historical literature.
Results. Schmincke in 1921 reported nasopharyngeal and tonsillar 
carcinomas with lymphoepithelial morphology and radiosensitivity, 
and he introduced the concept of lymphoepithelioma. Regaud in the 
same year reported a case of carcinoma of the hypopharynx that was 
of conventional squamous differentiation. Capell in 1934 introduced 
the concept of a Schmincke type and Regaud type of lymphoepithe-
lioma, which added to increasing confusion of terms. Schminckè s 
concept of lymphoepithelioma was initially widely accepted (Ewing, 
Doerr), but it was eventually misinterpreted because of the focus on 
isolated aspects of the histological differentiation, on the localization, 
and on the pathogenesis (EBV/HPV).
Conclusion. The publication by Schmincke in 1921 of the first account 
of carcinoma with lymphoepithelial differentiation, the lymphoepi-
thelioma, was clouded by confusion from the outset, initially because 
of the misinterpretation of the case described by Regaud, which was 
a conventional squamous-cell carcinoma. Increasing confusion of 
terms then led to discreditation of this concept. However, Schmincke’s 
visionary concept of a histologically atypical, radiosensitive carci-
noma of lymphoepithelial organs that is different from typical squa-
mous-cell carcinoma is now, 90 years later, accepted, partly because 
of the EBV-association of nasopharyngeal and HPV-association of 
tonsillar carcinomas.

Do-071 
High prevalence of viral E6/E7 oncogene transcripts in high-risk 
HPV-associated tonsillar squamous cell carcinoma
Assmann G .1, Vlachea P .1, Zengel P .2, Ihrler S .3, Kirchner T .1, Sotlar K .1
1 Ludwig-Maximilians University Munich, Department of Pathology, 
München, 

2 Ludwig-Maximilians University Munich, Department of Otor hino-
laryngology, Head and Neck Surgery, Grosshadern  
Medical Center, München, 

3Labor für Dermatohistologie und Oralpathologie, München, München

Aims. Infection with human papilloma viruses (HPV) of the so-called 
high-risk (HR) types is an important pathogen in the development of 
tonsillar squamous cell carcinoma (TSCC). In HPV-associated cervi-
cal carcinoma, the oncogenic potential is based on the continuous ex-
pression of the viral oncogenes E6 and E7. The aim of this study was 
to investigate paraffin-embedded tissues of TSCCs for the presence of 
E6/E7 oncogene transcripts in HR-HPV DNA-positive samples.
Methods. Paraffin-embedded tissue samples of 83 TSCCs were 
screened for the presence of HPV DNA by nested-PCR with outer 
MY09/MY11 and inner GP5+/GP6+ primers. In positive samples HPV 
typing was performed by multiplex nested-PCR (Sotlar et al., J Med 
Virol 2004). In a second step mRNA was isolated and RT-nested-PCRs 
were performed with HPV type-specific primers for the detection of 
unspliced and spliced E6/E7 transcripts. To avoid possible contami-
nations from non-tumorous sqamous epithelium, nucleic acids were 
extracted from microdissected tumor tissues.
Results. In total HR-HPV DNA was detected in 47/83 TSCCs (57.8%). 
Of these, 44 carcinomas were found to be HPV-16 positive (91.7%). In 
the remaining cases HPV-18 (n=2), HPV-35 (n=1) and HPV-59 (n=1) 
was found. In two HPV-16 positive TSCCs co-infections with HPV-
66 were detected. E6/E7 transcripts were found in 38/47 (81%) of the 
HPV-associated TSCCs, comprising 37 HPV-16 positive and one HPV-
59 positive case.
Conclusion. Detection of type-specific HR-HPV E6/E7 oncogene 
transcripts underlines the important pathogenetic role of HPV in a 
high number of TSCCs. The present study proofs the usefulness of 
archival paraffin-embedded tissues even for the investigation of gene 
transcription.
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Do-072 
Lytic replication of Epstein-Barr virus is Blimp1-dependent in 
epithelial cells but not in B-lymphocytes
Büttner M .1, Lang A .2, Meyer B .1, Schuh W .2, Cruchley A .3, Farrell P .4, 
Bornkamm G .5, Jäck H .-M .2, Niedobitek G .6
1Friedrich-Alexander-University, Institute of Pathology, Erlangen, 
2Friedrich-Alexander-University, Nikolaus-Fiebiger-Center, Erlangen, 
3 Queen Mary University, Institute of Dentistry, London, 
4St . Mary’s Campus, Faculty of Medicine, London, 
5 Helmholtz Center, Institute of Clinical Molecular Biology and 
Tumor Genetics, München, 

6Sana Klinikum Lichtenfels, Institute of Pathology, Berlin

Aims. Epstein-Barr virus (EBV), a human herpes virus, replicates 
within differentiated epithelial cells of oral hairy leukoplakia (OHL) 
without any detectable latent infection. Lytic reactivation of EBV in la-
tently infected B-lymphocytes coincides with differentiation towards 
plasma cells and is triggered by induction of the immediate early vi-
ral lytic transactivator BZLF1. As recently shown, the B-cell-induced 
maturation protein 1 (Blimp1) is not only a transcription factor for 
terminal differentiation of lymphocytes, but also necessary for termi-
nal differentiation of epithelial cells. So we hypothesized that Blimp1 
might be involved in the induction of the lytic cycle of EBV in epithe-
lial cells.
Methods. Immunohistochemical analysis of OHL and infectious 
mononucleosis (IM) sections with antibodies specific for Blimp1 and 
BZLF1 were performed. To analyse the effect of Blimp1 on BZLF1 ex-
pression, luciferase assays in 293T and HeLa cells with the firefly lucif-
erase open reading frame controlled by the BZLF1 promoter Zp were 
conducted after transfection with a vector expressing Blimp1.
Results. In OHL sections, strict limitation of BZLF1 to Blimp1-positive 
superficial epithelial cells was seen by double staining immunofluo-
rescence. In agreement with this, ectopic Blimp1 expression resulted 
in a significant induction of the BZLF1 promoter Zp in epithelial cells 
in vitro. In IM 30.8–61.9% of BZLF1-positive lymphoid cells showed no 
co-expression of BZLF1.
Conclusion. This study showed a clear correlation of EBV lytic infec-
tion and Blimp1 expression in epithelial cells. Since Blimp1 is a tran-
scription factor with repressive functions, we suggest an indirect effect 
of Blimp1 on a negative regulator of the BZLF1 promoter Zp in epithe-
lial cells. By contrast, in B-lymphocytes of IM BZLF1 expression oc-
curs in Blimp1-negative as well as in Blimp1-positive cells, suggesting 
that the regulation of the lytic viral cycle may differ between epithelial 
and lymphocytic cells.

Do-073 
NPC: LMP1 induced upregulation of HLA I machinery –  
a contradiction with immunoescape?
Tudor S .1, Dawson C .2, Eckhardt J .3, Meyer B .1, Seliger B .4, Hartmann A .1, 
Büttner M .1
1 Friedrich-Alexander University, Erlangen-Nürnberg, Pathology, Erlangen, 

2University of Birmingham, Institute for Cancer Studies, Birmingham,
3 Friedrich-Alexander University, Erlangen-Nürnberg, Experimental 
 Dermatology, Erlangen, 

4 Martin-Luther-University, Halle-Wittenberg, Institute of Medical 
 Immunology, Halle (Saale)

Aims. Epstein-Barr virus (EBV) is considered to be involved in the 
causation of undifferentiated nasopharyngeal carcinoma (NPC). 
EBV’s latent membrane protein 1 (LMP1), expressed in 20–60% of 
NPC, has transforming potential and exerts immune modulatory 
functions such as upregulation of HLA class I. C-myc in contrast 
generates a non-immunogenic phenotype in EBV infected B cells via 
downregulation of HLA class I. We, therefore, hypothesised that c-
myc overexpression in NPC might antagonise the function of LMP1 
in HLA I induction.

Methods. Expression of HLA class I antigen presentation machinery 
(APM) components and c-myc were analysed by IHC in histological 
sections of LMP1- and LMP1+ NPC. Epithelial cells (Rhek1, SCC12F, 
HeLa) stably expressing LMP1 were analysed for HLA class I APM and 
c-myc expression by ICC, WB and real time PCR. C-myc was knocked 
down (k.d.) in the epithelial cell lines and effects on HLA class I com-
ponents regulated by LMP1 were analysed by WB, real time PCR and 
flow cytometry.
Results. TAP1 and LMP2 expression was low but comparable to non-
neoplastic tissue, whereas HLA-A, TAP2, LMP7 and Tapasin were 
significantly downregulated in NPC compared to controls. No differ-
ence between LMP1+ and LMP1- cases was detected. However, c-myc 
was significantly upregulated in NPC compared to controls and also 
in LMP1+ NPC when compared to LMP1− NPC. In different LMP1 
expressing cell lines the HLA class I APM was uniformly upregulated. 
C-myc protein expression was upregulated in Rhek1 cells, unchanged 
in HeLa and downreglated in SCC12F by LMP1. Furthermore we 
could observe that c-myc k.d. induced the HLA I APM. The most pro-
nounced effect was visible in LMP1+ Rhek1 cells.
Conclusion. The upregulation of c-myc in LMP1+ NPC might explain 
the lack of an upregulation of HLA class I APM in LMP1+ compared 
to LMP1− NPC.

Do-074 
Sinonasal adenocarcinoma of intestinal type (ITAC):  
capacity and pattern of metastasis
Kollecker I .1, Petersen P .2, Schroeder H .-G .3, Donhuijsen K .1
1 Academical Hospital Braunschweig, Department of Pathology, 
Braunschweig, 

2 Academical Hospital Braunschweig, Department of Internal Medicine, 
Braunschweig, 

3 Academical Hospital Braunschweig, Department of Otorhino-
laryngology, Braunschweig

Aims. Histologically, ITAC bear a strong resemblance to colorectal 
adenocarcinoma. However, the capacity and pattern of metastasis 
seem to be quite different. Until today, there is only sparse data about 
metastasis of ITAC, especially regarding the question whether a neck 
dissection is regularly necessary or not.
Methods. Data and histological slides of 128 pat. with ITAC, diag-
nosed in the years 1999–2003, were analysed with a focus on tumour 
stage, type and grade. These results were then correlated with clinical 
data and pathologic reports about the frequency and pattern of metas-
tasis after a follow-up period of at least 5 years.
Results. The median survival time was 7.2 years for pat. with T1 stage 
tumours and 1.45 years for T4 tumours. Of 21 pat. with a primary 
neck dissection only two (9.5%) exhibited lymph node metastases. 
Additionally, 2 further pat. suffered of lymphatic metastases. Hema-
togenous metastases could be detected in 14 of 128 pat. (10,9%), either 
by CT/MRT or by autopsy (7pat.). In all of those 14 pat., bone metas-
tases occurred, in 9 cases in the vertebra. In addition, metastases were 
found in the lung (4), liver (3), cerebrum (2), skin (2), and other parts 
(4).
Conclusion. ITAC are local, aggressive tumours which often destroy 
the skull base. Metastases could be detected in 18 of 128 pat. (14,1%). 
Found in 14 of 123 cases (10,9%), hematogenous metastases are more 
frequent than lymphatic spread, seen in 4 cases (3.1%). Following these 
results, neck dissection in patients with a sinonasal adenocarcinoma 
of intestinal type is not always strictly necessary.
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Do-075 
Significance of ErbB (HER)-receptor family members in 
 squamous cell carcinoma of the head and neck (HNSCC)
Brunner K .1, Fischer C .2, Driemel O .3, Hartmann A .1, Brockhoff G .4, 
Schwarz S .1
1 Department of Pathology, University Hospital, Erlangen, 
2 Department of Otolaryngology and Head and Neck Surgery, 
University Hospital, Basel, 

3Implant Centre East Frisia, Leer, 
4 Clinic of Gynaecology and Obstetrics, Caritas Hospital St . Josef, 
 Regensburg

Aims. To retrospectively evaluate the prognostic impact of both gene 
status and protein expression of all four receptor tyrosine kinases of 
the HER (human epidermal growth factor receptor related) family in 
relation to established clinicopathologic parameters in squamous cell 
carcinomas of the head and neck.
Methods. Immunohistochemistry (IHC) and fluorescence in situ hy-
bridization (FISH) for HER1–4 were performed in 242 cases of HN-
SCC and related to long-term clinical follow-up. Tumors of the lar-
ynx and pharynx (LPSCC; n=219) were analyzed separately from oral 
squamous cell carcinomas (OSCC; n=23), followed by a comparison of 
the two groups.
Results. Comparison of descriptive IHC- and FISH-data showed 
certain but not statistically significant differences between the two 
groups. Survival analysis revealed a significant negative prognostic 
impact for overexpression of HER2 and high chromosomal instability 
in LPSCC. In OSCC both amplification and overexpression of HER1 
were significantly associated with shorter overall survival.
Conclusion. Despite of lacking significant site-specific alterations 
concerning gene- and protein expression-status, evaluation of the 
prognostic significance of each receptor may be helpful to define char-
acteristic independent molecular prognostic markers in HNSCC in 
addition to common well-established prognostic clinicopathologic 
parameters.

Do-076 
Impact of the expression of EGFR pathway components on re-
sponse and outcome in patients with squamous cell carcinoma 
of the head and neck receiving Cetuximab-Docetaxel treatment
Weichert W .1, Klinghammer K .2, Stenzinger A .1, Keilholz U .2, Tinhofer I .3

1Ruprecht-Karls-University, Institute of Pathology, Heidelberg, 
2 Charité – Universitätsmedizin, Department of Hematology/
Oncology, Berlin, 

3 Charité – Universitätsmedizin, Department of Radiation Oncology, Berlin

Aims. Expression of amphiregulin (AREG), a ligand of the epider-
mal growth factor receptor (EGFR) has been identified as predictive 
marker for response to anti-EGFR treatment in patients with solid 
tumors. In cell line models of squamous cell carcinoma of head and 
neck (HNSCC) AREG is associated with resistance to Cetuximab. 
In addition, a constitutively active mutant variant of EGFR (vIII) has 
also been implicated in resistance to anti-EGFR treatment in HNSCC 
in vitro. Here, we aimed to investigate the prognostic and predictive 
value of these factors in a study cohort of HNSCC patients receiving 
Cetuximab-based treatment in vivo.
Methods. Tumor biopsies from patients enrolled in a single-arm 
phase  II multicenter study (CETAX) for second-line treatment of 
recurrent or metastatic HNSCC with Cetuximab/Docetaxel were 
analyzed for AREG, EGFR and EGFR vIII expression by immunohis-
tochemistry. Association between expression levels and progression-
free (PFS) and overall survival (OS) was determined by Kaplan-Meier 
analysis and log-rank test.
Results. High AREG expression was detected in 21 of 47 evaluable 
tumors. Patients with tumors that were AREG positive had signifi-
cantly shortened OS (p=0.006, hazard ratio [HR] =3.1, median OS 4.1 

vs. 9.2 months). AREG expression was also associated with response, 
however, PFS was not influenced. High cytoplasmic EGFR vIII expres-
sion was seen in 15 out of 49 tumors. High EGFR vIII expression pre-
dicted reduced PFS (p=0.025, HR=2.3, median OS 3.6 vs 5.3 months), 
differences in OS were not observed. Expression levels of EGFR had 
no impact on either PFS or OS.
Conclusion. Our results indicate that AREG and EGFR vIII expres-
sion might hold promise as prognostic/predictive factors in HNSCC 
patients treated with Cetuximab.

Do-077 
Differentiated dysplasia is a frequent precursor or  
associated lesion in invasive squamous cell carcinoma  
(SCC) of the  oropharynx
Arsenic R .1, Kurrer M .O .2
1Cantonal Hospital Aarau, Institute of Pathology, Aarau, 
2Pathology Institute Enge, Zürich

Aims. Recognition of the spectrum of precursor lesions of oropha-
ryngeal SCC.
Methods. We reviewed all available histological slides of patients with 
oropharyngeal biopsies (excluding the tonsil) and subsequent resec-
tion specimens with SCC on file in the archives of the Department of 
Pathology of our hospital from 1992 until 2009.
Results. Five basic patterns of precursor lesions or SSC associated le-
sions were identified: Pleomorphic similar to full thickness severe la-
ryngeal squamous dysplasia (24/155), basaloid stratified similar to anal 
basaloid dysplasia of AIN III (6/155), differentiated similar to dVIN 
or lichenoid lesions with suprabasal large cells with large nuclei and 
prominent eosinophilic nucleoli, abundant eosinophilic cytoplasm 
and prominent desmosomes, with variable basal cell layer irregu-
larities or superficial verrucous change (63/155), mixed differentiating 
pleomorphic with striking basal cell layer pleomorphism and variable 
superficial maturation (43/155) as well as verrucous with predominant 
superficial cell layer abnormalities with open often raisin like nuclei 
without prominent nucleoli (11/155). Keratinization was a common but 
variable feature in differentiated, mixed differentiating and verrucous 
dysplasia. In 8/155 no precusor lesion could be identified. Progression 
of isolated differentiated dysplasia was documented in 13% of patients 
(21/155) over variable time periods ranging from months to years.
Conclusion. Full thickness epithelial dysplasia of either pleomorphic 
or basaloid type is present in only 20% of oropharyngeal SCC. Dif-
ferentiated dysplasia is a frequent precursor or associated in situ lesion 
in oropharyngeal SCC. Failure to recognise differentiated dysplasia 
results in underdiagnosis of a sizable proportion of patients at risk for 
invasive carcinoma. Our cases of documented progression of differen-
tiated dysplasia call for efforts to refine criteria for separation of dif-
ferentiated dysplasia from morphologically related lichenoid lesions.

Do-078 
Visualization of craniofacial bone pathology with high  
resolution flat-panel volume computertomography (fpvCT)  
in contrast to histology
Kreisel M .1, Schaaf H .1
1University Gießen and Marburg, Gießen

Aims. With the new flat panel volume computertomograph (fpvCT) 
and its flat panels for radiation detection it is possible to show three-
dimensional illustrations with better resolution. There are just three 
prototypes of these fpvCT worldwide in trial. Ambition is to use this 
high resolution method to show infiltration in craniofacial tumours. 
After resection of jawbone (because of squamous cell carcinoma for 
example) the instantaneous section of soft tissue is gold standard. An 
instantaneous section of bone is not possible. We wanted to examine 
if operative fpvCT can show bone infiltration with the same assurance 
as instantaneous section.
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Methods. In this examination sections of jawbone were scanned in 
fpvCT. We compared the maximum tumour dimension in preopera-
tive staging-CT, fpvCT of section and histology. The surgeon got in-
traoperative information about bone infiltration which was detected 
in fpvCT. The maximum of bone arrosion was compared to data of 
conventional CT and histology.
Results. We examined bone sections of 93 patients with complete 
data of 44 patients. The bone sections were examined intraoperative 
in fpvCT (scan-time: 10–15 min). There were 35 squamous cell carci-
nomas, 4 ameloblastomas, 2 mucoepidermoid-carcinomas, 1 osteone-
crosis, 1 osteomyelitis and 1 fibroma. The bone destruction could be 
detected in fpvCT by trabecular destruction of cancellous bone and 
arrosion of cortical bone. In CT we could only appreciate the infil-
tration. The histology showed exactly the infiltration of tumour cells 
into cortical and cancellous bone. Herewith a novel method of high 
resolution and three-dimensional visualization of bonepathology and 
demonstrating of tumour infiltration is possible.
Conclusion. An intraoperative radiological instantaneus section with 
fpvCT could be an advancement of therapy for the patients, especially 
because directly reconstruction of bone defects with grafts is desirable 
today.
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Aktuelle Habilitationen

Fr-009 
Mesenchymal stem cells and their interactions with bio-
materials for tissue engineering applications
Neuß-Stein S .1
1RWTH Aachen University, Institute of Pathology, Aachen

Aims. Human adult mesenchymal stem cells (MSC) can be isolated 
from several tissues and can differentiate in vitro and in vivo towards 
specific mature mesodermal cell types, such as osteoblasts, adipocytes, 
chondrocytes and muscle cells. MSC are involved in tissue regenera-
tion by (i) differentiation into specialised cells and (ii) their trophic 
capacity including secretion of cytokines and growth factors. In ad-
dition, they possess a non-immunogenic phenotype, allowing for au-
tologous and allogeneous transplantations without immunosuppres-
sion. Thus, MSC are an important cell type for regenerative medicine 
and tissue engineering. In recent studies we analysed MSC in contact 
with different biomaterials to identify suitable combinations for tissue 
engineering and we unravelled mechanisms involved in MSC-based 
tissue regeneration on the molecular level.

Methods. A biomaterial test platform was established to analyse
– cell adhesion (HE staining, electron microscopy) 
– viability (metabolic activity) 
– proliferation (metabolic activity at different time points) 
–  cytoxicity according to ISO 10993–5 (live/dead staining; LDH 

 secretion) 
– apoptosis (caspase 3/7 activity) 
–  differentiation towards adipocytes and osteoblasts  

(specific stainings) 

on a variety of polymers (degradable biopolymers / degradable syn-
thetic polymers/non-degradable synthetic polymers), on shape mem-
ory polymers and on ceramics. Further, we analysed mechanisms, 
such as fibrinolytic activity of MSC, extracellular matrix remodel-
ling and osteogenic differentiation by RT-PCR, RealTime-RT-PCR, 
Western blotting, FACS analysis, immunohistochemistry and whole 
genome expression analysis.
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Results. We identified diverse biomaterials which support MSC 
growth by maintaining their stem cell characteristics. In addition, 
these biomaterials [e.g. fibrin, collagen, a poly(epsilon-caprolacton)
dimethacrylate network, PCL, PLLA-co-TMC, Si3N4 and SiC] sup-
port the differentiation of MSC towards mature osteoblasts. Further 
we showed that MSC possess fibrinolytic capacities and perform ex-
tracellular matrix remodelling.
Conclusion. Our studies support the theory that MSC are involved 
in tissue regeneration both via their differentiation capacity and their 
trophic characteristics. Further we identified different MSC/biomate-
rial combinations which are suitable for stem cell-based bone tissue 
engineering.

Fr-010 
New Tissue- and Serum Markers for the Diagnosis of  
Hepa tocellular- and Bile-Duct Tumors
Riener M .-O .1
1University Hospital Erlangen, Institute of Pathology, Erlangen

Aims. Hepatocellular Carcinomas (HCC) and Bile Duct Carcinomas 
(BDC) have a poor prognosis since they are often detected at advanced 
stages and respond poorly to adjuvant therapy. When biopsies are tak-
en from these tumors they are often fragmented and contain reactive 
changes. Therefore new biomarkers with diagnostic and therapeutical 
properties are needed.
Methods. Analysing well characterised tissue microarrays containing 
samples of HCC, benign liver tumors and BDC using immunohisto-
chemistry to find new tissue markers for these tumours. These mark-
ers included Cancer/Testis-Antigens, the surface proteins CD24 and 
P-Cadherin, the oncofetal protein IMP3, the epithelial-mesenchymal 
transition (EMT) associated protein Periostin and the Golgi-Protein 
GOLPH2. Further, a newly designed sandwich ELISA was used to 
analyse GOLPH2 levels in the sera of patients with certain liver dis-
eases.
Results. The Cancer/Testis-Antigens MAGE-C2/CT-10, MAGE-C1/
CT-7 and GAGE are expressed in HCC and MAGE-C2/CT-10 may be a 
potential candidate for peptide vaccination in patients with hepatocel-
lular carcinoma. The EMT protein Periostin is expressed in the stroma 
and epithelium of a subset of BDC and HCC and serves as a marker 
for malignant transformation of hepatocytes and as novel prognostic 
marker in BDC. P-cadherin and CD24 are expressed in carcinomas of 
the biliary tract and already at an early stage of carcinogenesis. IMP3 
is a marker for high-grade dysplasia in the extrahepatic biliary tract 
and an independent prognostic biomarker in BDC. Additionally the 
GOLPH2 protein is highly expressed in HCC and BDC and can be 
detected in the serum and appears to be a promising complementary 
serum marker for these patients.
Conclusion. New tissue markers for the bioptical diagnosis of HCC 
were found, some of which may even be potential therapeutical tar-
gets. For BDC novel prognostic biomarkers were discovered that can 
also be used for the difficult differential diagnosis of reactive versus 
neoplastic changes in the biliary tract. Further, analysing GOLPH2 in 
the serum of patients with HCC and BDC might aid in the early detec-
tion of these tumors.

Fr-011 
Salivary gland carcinomas: pathology and prognosis
Schwarz-Furlan S .1
1University of Erlangen, Department of Pathology, Erlangen

Aims. Due to the infrequence of salivary gland carcinomas diagnosis 
of these tumors remains a challenge for the practicing pathologist with 
respect to subtypes, grading and patient’s prognosis. As clinicopatho-
logic studies analyzing prognostic factors of these tumors are primar-
ily based on small case series, the aim of the studies was to evaluate a 
variety of potentially prognostic markers in a large series of clinically 
well characterized tumors.
Methods. In a three center collaborative study specimens of 291 sali-
vary gland carcinomas with complete clinical follow up were collected 
and analyzed for histological, immunohistochemical and molecular 
features and correlated to prognostically relevant clinical parameters.
Results. Disregarding the diverse subtypes of salivary gland carcino-
mas, overexpression of HER1, high expression of HER2, amplifications 
of HER1 and HER2, loss of Maspin, of c-KIT and of MGMT as well as 
MGMT promoter methylation turned out to be negative prognostica-
tors. With respect to different tumor entities it could be demonstrated 
that the translocation t(11;19) in mucoepidermoid carcinomas is less 
significant than recognizing different subtypes of this tumor (classical 
type, eosinophilic, clear cell and squamoid variant). The biphasic type 
of acinic cell carcinoma is characterized by a higher frequence of early 
relapse. In contrast to current concepts of the prognostic significance 
of malignant transformation high grade carcinomas ex pleomorphic 
adenoma behave less aggressive than de novo high grade carcinomas.
Conclusion. The present collection of 290 tumors is one of the larg-
est series of histopathologically and clinically well characterized sali-
vary gland caricinomas and gives the opportunity not only to study 
different prognostically significant markers but also to perform sub-
group analyses. The presented results might help to upvalue the role 
of the pathologist in diagnosis and prognosis of tumors of the salivary 
glands.

Fr-012 
Loss of Syndecan-1 expression in colorectal carcinoma results  
in increased local invasion and worse clinical outcome
Kuester D .1, Ussat S .1, Wiedemann A .1, Meyer F .2, Roessner A .1, 
Krueger S .1
1University of Magdeburg, Institute of Pathology, Magdeburg, 
2University of Magdeburg, Department of Surgery, Magdeburg

Aims. Syndecan 1 (Syn1) is a transmembrane proteoglycan thought 
to be important in cell-matrix and cell-cell adhesion, migration, and 
growth factor signaling. The link between Syn1 expression and the 
behavior of colorectal tumors regarding local invasion and survival 
remains poorly understood.
Methods. We have examined the role of Syn1 in low invasive HT29 
and highly aggressive HCT116 colon carcinoma cell lines performing 
adhesion and migration assays and time-lapse video-microscopy. Ex-
periments were performed for monocultures, co-cultures with mono-
cytic cells (THP-1) and fibroblasts (175BR) and after treatment with 
Syn1 siRNA or inhibitors for p38, JNK and ERK1/2 signal transduction 
pathways. Using immunohistochemistry, RT-PCR and ELISA, we cor-
related Syn1 protein expression with clinicopathological factors and 
survival in 185 colorectal carcinomas.
Results. In monocultures, the highest mRNA expression of Syn1 
was detected in HT-29 cells. In co-culture, a significant decrease of 
Syn1 expression was observed for HT29 and HCT116 cells. Migration 
of HT29 and HCT116 cells was increased in co-culture compared to 
monoculture. After inhibition of Syn1 by siRNA a further increase of 
migration, in particular for coculture of HCT116, was observed. Treat-
ment with Syn1 siRNA or inhibitors for p38, JNK and ERK1/2 resulted 
in significantly reduced Syn1 mRNA and protein expression in both 
cell lines and in a strong increase of tumor cell proliferation, forma-
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tion of pseudodia and accelerated directed migration. Strongest effects 
were observed for HCT116 cells after inhibition of ERK1/2.In colorec-
tal carcinoma, multivariate analysis identified loss of Syn1 as an inde-
pendent negative prognostic factor. Decreased Syn1expression in the 
invasion front was associated with a significant increase in tumor cell 
budding, local invasion and metastasis and shorter disease-free and 
overall survival.
Conclusion. We suggest that the loss of Syn1expression results in in-
creased migration of colon carcinoma cells, and therefore plays a cru-
cial role in local invasion and outcome in colorectal carcinoma.

Fr-013 
The role of ductal and lobular preneoplasia in breast  
cancer development
Aulmann S .1
1University of Heidelberg, Institute of Pathology, Heidelberg

Aims. With the widespread use of screening mammography and core 
needle biopsies, preneoplastic lesions of the breast are observed with 
increasing frequency. Unlike low-grade ductal carcinoma in situ (lg-
DCIS), a possible precursor role of atypical ductal hyperplasia (ADH), 
lobular neoplasia (LN), and flat epithelial atypia (FEA) as well as their 
risk of progression have not been clearly defined. The aim of our stud-
ies was to evaluate the biological potential of these early low-grade le-
sions in the development of breast cancer.
Methods. Different series of precursor lesions and syn- or metachro-
nous invasive carcinomas were tested for clonality using mitochon-
drial DNA sequencing, analysis of E-Cadherin inactivation and com-
parative allelotyping with a panel of 14 polymorphous STR markers.
Results. In a series of invasive carcinomas occuring up to 10 years after 
the initial diagnosis of lobular neoplasia, a direct (clonal) association 
could be established between LN and 3 of 5 invasive lobular cancers 
(ILC) but not in any of the cases with ductal secondary tumours. Tests 
on lgDCIS and FEA occurring in association with tubular breast car-
cinomas demonstrated a direct clonal relationship in 50 and 55% of 
cases, comparative allelotyping revealed a high degree of homology 
in the patterns of chromosomal imbalances. In addition, FEA and lg-
DCIS, but not LN frequently were closely related with each other.
Conclusion. Our data provide molecular evidence for a direct clonal 
relationship of LN and ILC as well as of FEA and lg-DCIS with tubular 
breast carcinomas. However, the multifocal occurrence and frequent 
coexistence of the different precursor lesions suggests the presence of 
(possibly hormone-induced) field effects on the breast parenchyma.

Fr-014 
Molecular biomarkers for patients with urothelial bladder 
cancer
Wild P .1
1University Hospital Zurich, Department of Surgical Pathology, Zürich

Aims. Identification of the small subgroup of bladder cancer (BC) pa-
tients that will most likely benefit from close clinical follow-up and 
increased therapy is mandatory. However, there is no evaluated set of 
molecular markers with sufficient predictive power. Since traditional 
therapy for endoscopically accessible precancerous lesions and early-
stage tumors is still insufficient, new treatment modalities are urgently 
needed. Photodynamic therapy (PDT) is an experimental treatment 
modality. Understanding the mechanism of tumor selective photo-
toxicity of PDT with 5-aminolevulinic acid (ALA) may also provide a 
basis for combinatory therapy regimens.
Methods. Gene and protein expression profiles of papillary non-mus-
cle invasive bladder neoplasms (pTa) in patients with known clinical 
course were investigated using a combination of gene expression and 
tissue microarray technologies. RNA expression profiling of normal 
and tumor cell lines following PDT in vitro was performed to un-
derstand the major molecular mechanisms induced by PDT. A large 

series of unselected primary urothelial bladder tumors (n=255) was 
systematically evaluated for molecular and immunohistochemical 
markers in order to develop a reliable molecular grading of urothelial 
BC, and to evaluate the usefulness of these markers to detect BC cells 
in voided urine.
Results. Expression profiling was a useful tool to diagnose BC sub-
types and to further characterize the molecular events associated with 
tumorigenesis and disease progression. Analysis of gene expression 
profiling, quantitative RT-PCR, and Western blot analysis suggested 
that PDT in vitro leads to apoptosis in a normal urothelial cell line 
(UROtsa) and to necrosis in the tumor cell lines RT4 and HT29. The ge-
netic alterations often found in sporadic urothelial bladder neoplasms 
of elderly patients were extremely rare in a unique set of urothelial 
neoplasms in people younger than 20 years. UroVysion fluorescence 
in situ hybridization in combination with FGFR3 mutation status pre-
dicted high tumor grade significantly better compared to a recently 
proposed molecular grade. The combination of classical cytology with 
loss of heterozygosity analysis reached the highest diagnostic accuracy 
for the detection of urothelial BC cells in voided urine samples.
Conclusion. The present work comprises an overview on biomarkers 
in BC research with special emphasis on prognostic and diagnostic 
factors, disease classification, and molecular mechanisms induced by 
PDT.

Vorläuferläsionen von Tumoren des Dickdarms

Fr-015 
Nicht-serratierte Vorläuferläsionen
Langner C .1
1Medical University of Graz, Institute of Pathology, Graz

Fr-016 
Serratierte Vorläuferläsionen
Baretton G .1
1 University Hospital Carl Gustav Carus Dresden, Institute of Pathology, 
Dresden

Fr-017 
Klinische Aspekte
Riemann J .F .1
1Klinikum Ludwigshafen c/o Stiftung Lebensblicke, Ludwigshafen
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Fr-018 
SNP-array analyses on FFPE-tissue of ERBB2 (HER2) positive 
breast tumors
Gamerdinger U .1, Köhler A .2, Heinrich S .M .2
1 University Hospital Gießen and Marburg, Institute of Pathology, Gießen, 
2 University Hospital Gießen and Marburg, Institute of Human Genetics, 
Gießen

Aims. ERBB2 (HER2) is considered to be a “driver gene” in breast 
tumor development and positive HER2-status defines a subgroup of 
patients which can be introduced to trastuzumab therapy. Here we 
studied the feasibility of expanded genomewide screening by SNP-
array to identify additional recurrent aberrations potentially acting as 
“co-drivers” in HER2-positive tumors.
Methods. Inclusion criteria for the selection of samples were a positive 
HER2 IHC-score (2+ or 3+), known HER2/TOP2A-FISH status and 
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an estimate of at least 70% tumor cells. SNP-array was performed on 
Illumina HumanCytoSNP-12 DNA Analysis BeadChip and analyzed 
by Illumina iScan System with BeadStudio/Karyostudio Software. As 
the tumor tissues are considered somatic mosaics with normal cells, 
the results should reflect this. Changes in LogR ratios (copy number 
alterations), were expected to be accompanied by B-allele-frequency 
alterations (BAFA) with intermediate percentage. Vice versa, a BAFA 
without visible change in LogR ratio also indicates genomic imbal-
ance, either reflecting a copy number change in only a fraction of the 
tumor cells or a copy-number neutral LOH.
Results. By the combinatorial analysis of LogR ratio and BAFA, the 
problem of reduced call rates by using FFPE material could be largely 
circumvent. Thus, cases with call rates as low as 80% could be reliably 
analyzed. Regarding the HER2 gene locus, it could be roughly dis-
criminated between tumors showing a distinct HER2 amplicon-peak 
(frequently attended by further aberrations in chromosome 17) and tu-
mors in which numerical or structural aberrations and/or aneuploidy 
were identified. These findings corresponded well with the results of 
HER2/TOP2A-FISH. Genomewide, a cumulative higher complexity 
of aberrations was recognized along with increasing number of in-
volved chromosomes. Additional amplifications could be stated for 
known breast cancer prone amplicons like MYC or CCND1, or so far 
unacknowledged genes like BCAR3, ESRRG or the BTN-Gen-Cluster. 
Furthermore 8p12, a region prone to amplification, seems to involve a 
putative recurrent breakpoint.
Conclusion. SNP-array analysis can be successfully performed on 
FFPE tissue with only minor restrictions as shown here for ERBB2 
(HER2) positive breast tumor samples. This allows the collection of 
additional information on upcoming aberrations in the course of 
tumor development and might lead to the identification of changes 
which probably affect therapeutic success.

Fr-019 
Combining proteomics with immunohistochemistry for stan-
dardized antibody validation in FFPE tissues
Becker K .-F .1, Malinowsky K .1, Schuster C .2, Liebmann S .2, Reu S .2, 
Neumann J .2, Faber C .2, Berg D .1, Wolff C .1, Höfler H .1, Kirchner T .2, 
Hlubek F .2
1Technische Universität München, Pathology, München, 
2Ludwig-Maximilians-Universität München, Pathology, München

Aims. The development of in vitro diagnostic assays for protein bio-
markers and therapeutic targets largely depend on the availability of 
high quality antibodies. Despite some success the translation from 
research to clinical application of protein biomarker analysis remains 
painfully slow and is often characterized by inconsistent results. One 
of the major challenges in generating reliable antibodies is validation 
of protein-specific binding in different antibody-based assays. For for-
malin-fixed, paraffin embedded (FFPE) tissues, the lack of widely ac-
cepted guidelines and standardized protocols to actually demonstrate 
the reliability of each antibody for a certain assay is a major drawback.
Methods. Here, we propose ways in which antibody validation can 
be improved, accelerated, and standardized by combining proteomics 
with immunohistochemistry (IHC). The general idea of our approach 
is to use the same material for antibody validation that is intended 
for use with each assay because the antigen has been processed in the 
same manner.
Results. We developed an algorithm to combine extraction-based and 
morphology-based protocols involving Western blot and IHC from 
the same FFPE tissue block. As a first proof-of-principle study we suc-
cessfully applied our protocol to 12 antibodies, including antibodies 
against HER2, EGFR, ER, PR, vimentin, HSP70, SNAI1 and others.
Conclusion. Our goal is to provide a detailed step-by-step protocol for 
researchers, users, and vendors of antibodies. If this approach were to 
gain broad acceptance, then antibodies validated in the way described 
here could be posted in a public database, facilitating the use of the af-

finity reagents in FFPE tissues across various assay platforms, includ-
ing IHC, immunofluorescence, and Western blotting.

Fr-020 
TMPRSS2-ERG gene fusion in prostatic adenocarconima –  
analysing methods, prognosis and potential influence on  
clinical outcome
Mairinger F .1, Vollbrecht C .1, Schäfer G .2, Massoner P .2, 
Ladurner-Renner M .2, Mairinger T .3, Mikuz G .2, Klocker H .2
1Lausitz University of Applied Sciences, Senftenberg, 
2 Medical University of Innsbruck, Innsbruck, 
3Helios Klinikum Emil von Behring, Berlin

Aims. In adenocarcinoma of the prostate (PCa) new prognostic and 
predictive factors are urgently to be detected. Proteins of the ETS 
family are potential candidate factors in this context, especially when 
fusioned with TMPRSS2. The statistic power of the individual stud-
ies dealing with these changes is too low to come to valid conclusions 
about importance of the changes. Meta-analyses would be of great 
help, but the methods used in the papers have never been tested to ren-
der comparable results. Two different methods of detecting the gene 
fusion were tested with respect to their feasibility, reliability and com-
parability of results, potentially giving way for meta-analyses, thus 
reaching statistically stable patient collectives for proving the value of 
this promising biomarker.
Methods. 35 patients treated by radical prostatectomy were included 
in the study. Paraffin embedded and fresh frozen tissue was available 
in all cases. For reliable classification of cancer and PIN a double in-
cubation with anti- p63 and anti- AMACR was performed on a TMA. 
TMPRSS2-ERG status was evaluated by FISH and qPCR analysis. For 
FISH, a translocation assay was used (bio-Probe: BAC RP11–24A11-
c-ERG, dig-Probe: BAC RP11–327017-t-ERG). Hybridisation was per-
formed on a Vysis® HYBride®. For qPCR tissue was macro- and mir-
codissected. Mircodissection was performed on a Arcturus® PixCell® 
Ile. For evaluation of the ERG expression levels commercial TaqMan® 
Gene Expression- Assays with optimized primer and probe concen-
trations were used. qPCR and data analysis was performed on an Ap-
plied Biosystems® 7500 Fast Real- time PCR system. Heterogenity of 
the fusion status within a patient as well as TMPRSS2- ERG status of 
HG PIN lesions was determined.
Results. The results show an almost perfect coincidence between FISH 
and PCR (97,14%). Expression levels in macro- and microdissected tis-
sue were equal. TMPRSS2- ERG gene fusions were found in 48,07% of 
all cancers (48,57% of all main cancer foci, 47,05% of all second cancer 
foci) 2,63% of all measured PIN lesions show a gene fusion). Hetero-
genity between tumor foci was found in 35,29%. In 35,29% of all low- 
grade Gleason and 52,00% of all high- grade Gleason PCa a changed 
fusion status could be detected.
Conclusion. Our results proof both methods to be used for TMPRSS2- 
ERG detection leading to the same results. Study collectives using 
both detection methods are fully comparable with respect to their 
TMPRSS2- ERG status.

Fr-021 
Characterization of methylation status in colorectal carcinomas 
by pyrosequencing
Bihl M .P .1, Hoeller S .1, Zlobec I .1, Lugli A .1, Tornillo L .1, Rufle A .1, 
Foerster A .1, Terracciano L .1
1University of Basel, Institute of Pathology, Basel

Aims. In the literature decisive cut offs for methylation analysis of 
given genes are not clearly defined and also depend strongly on the 
method. In most publications a bipartide CPG island methylator phe-
notype CIMP-high vs. CIMP-low is used. Here we aimed to obtain 
exact quantitative results considering the methylation status of the 
genes p16, CACNA1G, MGMT, hMLH1, CRABP1 and NEUROG1. In a 
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second step we aimed to identify an effective and reproductive cut-off 
for the methylation status of each gene.
Methods. We analyzed 432 different formalin fixed paraffin embedded 
colorectal carcinoma cases with corresponding non neoplastic colon 
mucosa using the pyrosequencing method. Of each sample and each 
gene, four to six CpG islands were analyzed in regard to the methyla-
tion intensity (percentage of methylation). For each gene the results 
were given as a mean of all investigated CpGs. The real methylation 
status was defined as methylation intensity in the tumor sample minus 
methylation intensity in the non neoplastic mucosa sample.
Results. Two cut-offs were arbitrary defined, one with a difference be-
tween tumor and non neoplastic sample of 30% or more and a second 
with a difference of at least 20%. These cut offs were chosen in order to 
eliminate the background (which can be up to 10% in formalin fixed 
paraffin embedded tissue). For p16, CACNA1G, MGMT, hMLH1, 
CRABP1 and NEUROG1 393, 249, 411, 223, 330 and 397 cases could be 
successfully analyzed, respectively. Considering the methylation sta-
tus of p16, 64 cases (16%) ≥30% and 78 cases (20%) ≥20%, of CACNA1G, 
35 cases (14%) ≥30% and 46 cases (18%) ≥20%, of MGMT 136 cases (33%) 
≥30% and 146 cases (36%) ≥20%, of MLH1, 38 cases (17%) ≥30% and 45 
cases (20%) ≥20%), of CRABP1, 60 cases (18%) ≥30% and 76 cases (23%) 
≥20% and finally of NEUROG1, 89 cases (22%) ≥30% and 115 cases 
(29%) ≥20% were methylated.
Conclusion. With the pyrosequencing method it is possible to obtain 
reliable methylation analysis results, which are in line with the data 
in the literature. However, the methylation status varies from gene to 
gene and a threshold of at least 20% avoids false positive results due to 
less DNA quality in formalin fixed paraffin embedded tissue.

Fr-022 
Systematic cross-validation of 454 sequencing and  
pyrosequencing for the exact quantification of DNA  
methylation patterns
Lehmann U .1, Potapova A .1, Häußler K .2, Kreipe H .1
1Medical School Hannover, Institute of Pathology, Hannover, 
2Medical School Hannover, Institute of Biometrics, Hannover

Aims. New high-throughput sequencing technologies promise a very 
sensitive high-resolution analysis of DNA methylation patterns in 
quantitative terms. However, a detailed and comprehensive compari-
son with existing validated DNA methylation analysis methods is not 
yet available. Therefore, a systematic cross-validation of 454 sequenc-
ing and conventional pyrosequencing, both offering exact quantifica-
tion of methylation levels with a single CpG dinucleotied resolution, 
was performed.
Methods. The methylation patterns of 12 loci (GSTp1, p16INK4a, 
RASSF1A, SOCS1, MAL, hsa-mir-1-1, hsa-mir-9-3, hsa-mir-34a, hsa-
mir-596, hsa-mir-663, MINT31, and LINE-1) were analysed in ten pri-
mary hepatocellular carcinoma specimens. After applying stringent 
quality control criteria, 35,749 sequences entered further analysis. The 
methylation level of individual CpG dinucleotides obtained by 454 se-
quencing was systematically compared with the corresponding values 
obtained by conventional pyrosequencing.
Results. A total of 59,366 sequences were obtained in a single run. The 
average read length was 210 bp (range: 53–325 bp). Of the 59,366 se-
quences, 50,118 (84.4%) were mapped to a unique amplicon. The num-
ber of reads per amplicon ranged from 0 to 1487 (mean: 297.9, median: 
238.8). The mean methylation levels obtained by pyrosequencing and 
454 sequencing showed an overall excellent correlation for every gene 
in all samples (two-way ANOVA: p<0.005 for all analyzed loci). Re-
gression analysis of the methylation levels of all individual CpG sites 
under study obtained independently by the two methods revealed a 
very good concordance (Fig. 3, r2=0.927).
Conclusion. Our results confirm that 454 sequencing of bisulfite 
treated genomic DNA provides reliable high quality quantitative 
methylation data and identify MAL, hsa-mir-9-3, hsa-mir-596, and 

hsa-mir-663 as new targets of aberrant DNA methylation in human 
hepatocelluar carcinoma. In addition, the single molecule resolution 
of 454 sequencing provides unprecedented information about the de-
tails of DNA methylation pattern heterogeneity in clinical samples.

Fr-023 
Evaluation of Four Different Molecular Methods for EGFR 
 Mutation Analysis in Exon 18, 19 and 21
Streubel A .1, Roth A .1, Stephan-Falkenau S .1, Landt O .2, Götz C .2, 
Mairinger T .1
1HELIOS Klinikum Emil von Behring, Institute of Pathology, Berlin, 
2TIB MOLBIOL, Berlin

Aims. EGFR mutation status detection is essential for a comprehen-
sive treatment plan for patients with NSCLC. Most non-small cell lung 
carcinomas are analyzed by histological examination of a biopsy ob-
tained by bronchoscopy. Hence, only a small amount of tissue is avail-
able. These conditions require the use of sensitive as well as reliable 
methods, suitable for the detection of very small amounts of mutated 
DNA. The aim of this study was to examine the sensitivity of the de-
tection of mutations in Exon 18, 19 and 21 by four different molecular 
methods.
Methods. 237 cases with histologically proven NSCLC were included 
in this study. As a matter of routine, all biopsies were formalin fixed 
and paraffin embedded. DNA was isolated after microdissection of tu-
mor tissue from 20 µm slides, Exon 18, 19 and 21 of the EGFR gene were 
investigated for harbouring mutations using pyrosequencing (PS) and 
BioFilm Chip Hybridization (Chip). Additionally, a LightCycler Assay 
was performed for Exon 19 (LC). All mutations were independently 
confirmed by Sanger sequencing.
Results. The study samples included 197 cases without and 40 with 
mutations, 26 of which were mutated in Exon 19. Chip: 24 samples, of 
which 4 mutated, could not be analyzed due to insufficient DNA am-
plification. 32 of 36 mutations were detected in the first run and 3 in the 
second run . Exon 19: 26 out of 26 detected correctly. PS: 39 of 40 muta-
tions were detected. Exon19: 25 out of 26 detected correctly. LC (target 
only Exon 19): 25 of 26 were recognized correctly by this method.
Conclusion. A comparison of methods showed no significant differ-
ence in sensitivity. However, the Chipmethod failed to generate a suf-
ficient PCR product out of the microdissected 20 µm slides in every 
tenth sample. Surprisingly, the LC, based on a clamping-PCR, was not 
more sensitive than sequencing (PS, Sanger). A clear advantage in sen-
sitivity could not be found for any of the applied methods.

Fr-024 
Preclinical identification of epidermal growth factor receptor 
mutations in non-small-cell lung cancer by 2nd generation 
Vollbrecht C .1, Mairinger F .1, Halbwedel I .2, Gülly C .2, Maierhofer T .2, 
Michelitsch G .2, Mairinger T .3, Kollmeier J .3, Filipits M .4, Schmid K .4, 
Popper H .2
1Lausitz University of Applied Sciences, Senftenberg, 
2Medical University of Graz, Graz, 
3Helios Klinikum Emil von Behring, Berlin, 
4Cancer Research Center Vienna, Wien

Aims. Activating mutations of the EGFR gene are present in non-
small-cell-lung-cancer (NSCLC, predominantly adenocarcinomas) 
and related to the responsiveness to EGFR tyrosine kinase inhibitor 
(TKI) therapy. Despite the therapeutic success of EGFR-TKIs, about 
50% of these patients will ultimately show disease progression during 
the course of treatment, possibly due to small therapy resistant tumor 
cell clones within the neoplasma. These clones may gain a selection ad-
vantage, resulting in tumor growth unaffected by TKI-treatment. The 
more sensitive the methods applied would be in accessing the tumors 
genetic profile, the more individually the patients could be treated. We 
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tested adenocarcinomas of the lung for known and unknown EGFR 
mutations comparing different methods for mutation analysis.
Methods. 80 adenocarcinomas of the lung were included in the study, 
40 samples with proven mutation and 40 with undetermined mu-
tation status of the EGF receptor genome. The primary methods of 
EGFR-mutation determination of the former 40 was nonuniform, 
covering various methods either classical sequence analysis, pyrose-
quencing, lightcycler assay, BioFilmChip MicroArray hybridisation or 
the use of a commercial kit (DxS).. DNA was isolated from all 80 sam-
ples and EGFR mutations in exon 18 to 21 were tested with the 454 life 
science sequencing system. This method has proven to be extremely 
sensitive, having the power to detect single cell mutations. Therefore 
a clonal analysis on cellular level would be possible. Different patients 
were encrypted by a genetic “barcode” (4 to 6 bp nucleotide adapter) 
by PCR to enable a simultaneous sequencing of many patient samples. 
As a cut-off for biological relevance, 5% of mutation positive tumour 
cells were defined.
Results. Already known mutations could be verified as well as new 
mutations were detected down to the defined cut-off of 5% mutated 
tumour cells. Our results show a better specificity and better than 
equal sensitivity in comparison to the other tested detection methods. 
Furthermore, T790 M resistant mutations could be found in not TKI 
treated patient samples.
Conclusion. The results underline the clinical need for early detection 
of EGFR gene mutations using highly sensitive assays with regard TKI 
treatment response, as well as potential TKI therapy resistance. The 
T790 M mutations found in untreated patients may support the hy-
pothesis that NSCLC may harbour TKI resistant clones already before 
treatment.

Fr-025 
Identification of a SFPQ-TFE3 gene fusion in a renal trans-
location carcinoma by next generation RNA sequencing
Pflüger D .1, Sboner A .2, Schraml P .1, Rubin M .A .3, Moch H .1
1University Hospital Zurich, Institute of Surgical Pathology, Zürich, 
2Yale University, New Haven, 
3Weill Cornell Medical College, New York

Aims. Gene fusions have long been considered causative in leukemia 
and soft tissue tumors and have recently been implicated in tumori-
genesis of solid epithelial malignancies like lung and prostate cancer. 
Next-generation RNA-Sequencing (RNA-Seq) has been shown to be a 
powerful technique for interrogating whole transcriptomes of cancer 
in prostate cancer and melanoma. Renal cell carcinoma (RCC) is char-
acterized by deletions of different tumor suppressor genes, predomi-
nately the von-Hippel Lindau (VHL) gene, whereas translocations are 
infrequent. These renal translocation carcinomas are characterized by 
rearrangements involving the TFE3 transcription factor or, as report-
ed recently, the ALK tyrosine kinase. It is unknown if there are gene 
fusions in RCC that have eluded detection by conventional techniques 
thus far.
Methods. We sequenced the entire transcriptome of 7 RCC samples (3 
VHL mutated, 3 VHL wild-type, 1 TFE3 translocation), thereby gener-
ating over 300 million sequence reads and processed the data through 
a computational pipeline (FusionSeq) that was specifically developed 
to nominate chimeric transcripts with high confidence from paired-
end RNA-Seq data. FusionSeq subclassifies the chimeric transcript 
candidates into inter-, intra- or cis categories depending on if the par-
ent genes are located on different chromosomes, same chromosome 
and same orientation, same chromosome and opposed orientation, 
respectively. It attributes confidence scores for prioritization in ex-
perimental validation.
Results. In total, FusionSeq called 600 candidates potentially origi-
nating from gene fusion events. We performed experimental valida-
tion by RT-PCR of one candidate involving the known TFE3 (exon 7) 

fused to the SFPQ (exon 6) which FusionSeq was able to correctly iden-
tify as 5’ gene fusion partner.
Conclusion. The present study confirms that our approach with RNA-
Seq in combination with the computational program FusionSeq is en-
tirely applicable to detect translocations in human renal carcinomas. 
It is noteworthy that a larger cohort might be needed to identify ad-
ditional gene fusions relevant in tumorigenesis of renal carcinoma.

Fr-026 
Genome-wide massively parallel sequencing using SOLiD™ 4  
of formalin fixed paraffin embedded prostate cancer tissue
Nikolov P .1, Menon R .2, Braun M .2, Scheble V .3, Fend F .4, Boehm D .5, 
Biskup S .5, Perner S .2
1University Hospital Bonn, Institute of Pathology, Bonn, 
2University Hospital Bonn, Institute of Pathology, Bonn, 
3 University Hospital Tübingen, University of Tübingen Medical 
Center II, Tübingen, 

4University Hospital Tübingen, Institute of Pathology, Tübingen, 
5Center for Genomics and Transcriptomics, CeGaT GmbH, Tübingen

Aims. Alternation in the exome is considered to be one of the instiga-
tors of cancer. The exome represents 1.5% of the human genome, con-
sisting of the genetic blueprint for protein synthesis and other func-
tional gene products. SOLiD- Sequencing by Oligonucleotide Ligation 
and Detection (Life Technologies) has an accuracy of 99.94%. This 
robust technique has proven to be helpful in detecting novel genes as-
sociated with prostate cancer genomic and chromosomal rearrange-
ments, copy number variation, and nucleotide substitutions. The aim 
of this study was to compare whole exome sequencing of paired fro-
zen/formalin fixed paraffin embedded (FFPE) tumor tissue with non-
tumor FFPE tissue obtained from the same patient in order to detect 
genes involved in cancer progression.
Methods. So far, we investigated one prostate sample. This sample was 
divided into FFPE tumor, fresh frozen tumor and FFPE non-tumor 
material, all derived from the same patient. DNA was isolated and pu-
rified from all three samples. These samples were then processed for 
library construction to carry out deep sequencing on the SOLiD ™ 4 
system.
Results. The high mapping stringency approach generated reliable 
values for the unique placed reads. Our results show highly similar 
on target reads within ±150 bp for each sample, including 81.91% for 
the FFPE non-tumor, 78.47% for FFPE tumor and 82.44% for frozen 
tumor. We detectably captured 98.19% of targeted exons for FFPE non-
tumor, compared to the 98.32% for FFPE tumor and 98.52% for the fro-
zen tumor samples. Using QV-filtering, we mapped 20,560  SNPs to 
regions of interest, for each dataset. By comparing the SNP profiles 
between tumor and non- tumor sets, 1,297  SNPs were found to be 
highly specific for the tumor samples. Out of these, we could identify 
341 non-synonymous SNPs and 289 synonymous SNPs that will be 
further analysed.
Conclusion. This is the first study showing comparable exome se-
quencing results between the FFPE and corresponding frozen cancer 
tissue using SOLiD™ 4. Based on the promising results, the study will 
be continued on a much larger cohort exhibiting both localized and 
metastasized prostate cancer. This can further provide insight into the 
prostate cancer genome, resulting in novel biomarkers and therapeu-
tic targets discovery.
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Fr-027 
Konzepte der Internationalen Akademie für Pathologie – 
 problemorientierte Fortbildung unter Berücksichtigung 
 aktueller Entwicklungen
Schmitt-Gräff A .1
1University Medical Center Freiburg, Institute of Pathology, Freiburg

Fr-028 
Vom Assistenzarzt zum Dickschiff
Schlake W .1
1Bundesverband Deutscher Pathologen e .V ., Berlin

Vorläuferläsionen von Lungenkarzinomen

Fr-029 
Vorläuferläsionen von Lungenkarzinomen
Bubendorf L .1
1University Hospital Basel, Department of Pathology, Basel

Fr-030 
Klinische Aspekte
Herth F .1
1 Thoraxklinik Heidelberg, Department of Pulmonary and Critical 
Care Medicine, Heidelberg

Poster Gastroenteropathologie: Oberer GI-Trakt

Fr-031 
Frequent activation of STAT3 in esophageal squamous cell 
 carcinoma but not Barrett adenocarcinomas*
Lassmann S .1, Kohler I .1, Schöpflin A .1, Hauschke D .2, Opitz O .3, 
Geddert H .4, Faller G .4, Tang L .5, Klimstra D .5, Werner M .1
1Institute of Pathology, University Medical Center Freiburg, Freiburg, 
2 Institute of Medical Biometry and Medical Informatics, University Medi-
cal Center Freiburg, Freiburg, 

3 Tumorzentrum Ludwig-Heilmeyer Comprehensive Cancer Center, Uni-
versity Medical Center Freiburg, Freiburg, 

4Institute of Pathology, St . Vincentius Kliniken Karlsruhe, Karlsruhe, 
5 Dept . of Pathology, Memorial Sloan Kettering Cancer Institute, 
New York

Aims. In epithelial cancers, growth factor induced STAT3 activation, 
nuclear translocation and target gene promoter binding is frequently 
deregulated, thereby contributing to cancer progression and poten-
tially also resistance to receptor-tyrosine kinase targeted inhibitors. 
Here, we investigated active, i.e. phosphorylated STAT3 (P-STAT3) ex-
pression patterns in the two main histotypes of esophageal cancer and 
correlated this to EGFR and HER2 status.
Methods. Formalin-fixed and Paraffin-embedded pretherapeutic 
biopsies of esophageal squamous cell carcinomas (ESCC; n=49) and 
Barrett’s adenocarcinomas (BAC; n=61) were subjected to immuno-
histochemistry for P-STAT3 (Tyr705), semi-quantitative evaluation 
and statistical analyses. EGFR and HER2 status were defined previ-
ously.
Results. Nuclear P-STAT3 protein expression was seen in 78/110 (71%) 
cases and cytoplasmic P-STAT3 expression in 47/110 (43%) cases. Con-

comitant nuclear and cytoplasmic P-STAT3 expression was observed 
in 34/110 (31%) cases. Comparison of P-STAT3 staining patterns be-
tween ESCCs and BACs revealed a significantly higher frequency of 
P-STAT3 positive invasive tumor cells in ESCCs as compared to BACs, 
both for nuclear (p<0.001) or cytoplasmic (p<0.001) P-STAT3. Within 
ESCCs, neither nuclear nor cytoplasmic P-STAT3 expression was as-
sociated with strong EGFR or HER2 protein expression. However, in 
BACs a significant inverse correlation of cytoplasmic (p=0.038), but 
not nuclear (p=0.489) P-STAT3 with HER2 protein expression was 
seen.
Conclusion. Our data suggest frequent deregulation and constitutive 
activation of STAT3 protein expression (phosphorylated at Tyr705) in 
esophageal carcinomas, particularly esophageal squamous cell carci-
nomas. Active STAT3 expression appears to be independent of EGFR 
or HER2 expression status, suggesting other mechanisms of deregula-
tion and constitutive activation. Together, the different P-STAT3 ex-
pression patterns may contribute to the distinct clinicopathological 
behaviour of the two histotypes of esophageal cancers as well as to the 
response to EGFR or HER2-targeted therapies. 

*Study supported by grant of Mushett Family Foundation, New Jersey, US .

Fr-032 
Dysbalances of DNA damage and repair in Barrett’s adenocarci-
noma shown with OGG1 and 8-OHdG expression profiles
Rau T .T .1, El-Rifai W .2, Geppert C .1, Feith M .3, Langer R .4, Sarbia M .5, 
Hartmann A .1, Schneider-Stock R .1
1University Hospital Erlangen, Institute of Pathology, Erlangen, 
2 Vanderbilt University Medical Center, Surgical Oncology Research, 
Nashville, 

3Technical University Munich, Surgical Clinic, München, 
4Technical University Munich, Institute for Pathology, München, 
5Institute for Pathology and Cytology, München

Aims. The integrity of DNA is physiologically maintained by a fine-
regulated balance of DNA repair following DNA damage. We chose 
the model of Barrett’s adenocarcinoma, where oxidative stress and 
free radicals play a major role in carcinogenesis, evaluated possible 
disturbances of this balance and correlated them with histopathologi-
cal parameters. 8-oxoguanine-DNA glycosylase 1 (OGG1) is a DNA re-
pair enzyme indicating the counterpart to DNA damage. 8-hydroxy-
deoxyguanosine (8OHdG) serves as a strong marker for DNA damage 
and is mostly removed by OGG1.
Methods. A tissue microarray of Barrett’s adenocarcinoma with cores 
from n=143 patients (m:f 130:13, median age 64, range 33–83) was im-
munohistochemically analyzed for the expression levels of OGG1 and 
of 8-OHdG. For both, the staining intensity and the percentage of 
positive cells were noted. For 8-OHdG a separate evaluation for cyto-
plasmatic and nuclear staining was performed. The correlation of both 
parameters in association with classical histopathological parameters 
(TNM, Grading, L-, V-Status, tumor diameter) and with follow-up 
data was analyzed.
Results. Both markers showed no predilection for age and sex. OGG1 
loss was significantly associated with tumor size (p<0.05) and in ten-
dency with lymphangio-invasion and lymph node metastasis. These 
findings correlate very well with the cytoplasmic accumulation of 
8-OHdG. Here expression is significantly related with higher T-stage 
and tumor size (p<0.05). In trends this accounts also for lymphangio-
invasion and lymph node metastasis. Nuclear expression of 8-OHdG 
doesn’t show these correlations, but could be significantly inversely 
correlated with nuclear OGG1 expression (p<0.05). No significances to 
overall survival data could be outlined.
Conclusion. Recently, a different participation of nuclear damage and 
mitochondrial damage after oxidative stress exposure has been re-
ported. Here we show that the loss of OGG1 and gain of cytoplasmatic 
8-OHdG expression levels seems to be associated with unfavourable 
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prognostic parameters such as tumor size, T-stage, lymphangio-in-
vasion and lymph node metastasis. These findings confirm that the 
balance of oxidative DNA damage and repair capacity in Barrett’s 
adenocarcinoma is deeply disturbed. The determination of these two 
markers may help to identify high-risk individuals for Barrett’s ad-
enocarcinoma.

Fr-033 
Significance of Her2 overexpression in esophageal adeno-
carcinomas – a summary of a revised immunohistochemical 
evaluation system, bright field double in situ hybridisation  
and fluorescence in situ hybridisation for assessment  
of Her2 expression
Langer R .1, Rauser S .2, Nährig J .1, Feith M .3, Höfler H .1, Walch A .2
1Institute of Pathology, Technische Universität München, München, 
2Helmholtz Zentrum München, Institute of Pathology, Neuherberg, 
3 Department of Surgery, Klinikum Rechts der Isar, Technische  Universität 
München, München

Aims. Amplification and overexpression of Her2 is a frequent event 
in esophageal adenocarcinomas (EAC) and has been demonstrated 
by using various methodical approaches. Correct assessment of Her2 
status is crucial in order to identify patients who are likely to benefit 
from a trastuzumab treatment. In this study we aimed to perform a 
comprehensive analysis of Her2 in EAC by comparing immunohis-
tochemistry (IHC) and in situ hybridisation (ISH), representing the 
most commonly used methods for Her2 assessment.
Methods. 110 patients with primary resected EAC were included. 
Her2-Expression was evaluated by IHC and bright field double ISH 
(B-DISH) applied on a tissue microarray. IHC (score 0, 1+, 2+ and 3+) 
was scored according to a recently published modified scoring system 
for gastric cancer. Results were compared with pathologic features and 
patientś  survival and in addition to previously published data from 
fluorescent-ISH (FISH) analysis.
Results. By IHC, 83 tumors (75.4%) had a score 0 or 1+ (IHC nega-
tive); 13 tumors (11.8%) were scored 2+ and 14 tumors (12.7%) were 3+. 
There was a highly significant correlation between IHC, B-DISH and 
FISH, (p<0.001 each). In total, 32 tumors (29%) were categorized as 
being Her2 positive which was defined as IHC 3+ and/or Her2/CEP17 
quotient of >2 assessed either by B-DISH or FISH, among them 7 IHC 
negative cases with amplification determined by ISH. Her2 positiv-
ity was observed more frequently in tumors with lower differentiation 
grade (p=0.029). There was no correlation between Her2 status and pT 
and pN category. Patients with Her2 positive tumors had a significant 
worse prognosis, both in univariate analysis (p=0.004) and in multi-
variate analysis (p=0.03).
Conclusion. A significant number of EAC are positive for Her2. As-
sessment of Her2 by IHC in combination with ISH (B-DISH or FISH) 
reveals highly relevant prognostic information, and may in addition 
serve as basis for targeted therapy with trastuzumab.

Fr-034 
Prognostic value of the E-cadherin/β-catenin membrane com-
plex in Barrett’s cancer
Rauser S .1, Luber B .2, Stiehler T .1, Feuchtinger A .1, Jütting U .3, Langer R .2, 
Feith M .4, Höfler H .2, Walch A .1
1Helmholtz Center Munich, Institute of Pathology, Neuherberg, 
2Technische Universität München, Institute of Pathology, München,
3 Helmholtz Center Munich, Institute of Biomathematics and Biometry, 
Neuherberg, 

4Technische Universität München, Klinikum rechts der Isar, München

Aims. Loss of expression and function of the E-cadherin/β-catenin 
membrane complex has been shown to result in loss of cell adhesion 
and contribution to invasive and metastatic potential in carcinomas. 
As recent studies indicate a crosstalk between E-cadherin and the 

receptor tyrosine kinase epidermal growth factor receptor EGFR, 
the objectives of this study were to examine the expression status of 
EGFR, E-cadherin and β-catenin in Barrett’s cancer and to identify 
any relationship with clinical outcome.
Methods. The expression levels of E-cadherin, β-catenin and EGFR 
were examined by immunohistochemistry and image analysis in 110 
primary resected Barrett’s cancer patients. The findings were corre-
lated with pathological and clinical parameters including patient out-
come.
Results. Reduced or absent expression of E-cadherin and β-catenin 
were significantly associated with poorer overall and disease-specific 
survival and a higher frequency of lymph node metastasis. Over-
expression of EGFR was also correlated with poorer disease-free and 
overall survival, as well with lymph node and distant metastasis. 
Moreover, in multivariate analysis reduced or absent expression of E-
cadherin was revealed as an independent negative prognostic factor.
Conclusion. Our study shows the prognostic significance of the 
E-cadherin/β-catenin membrane complex in Barrett’s cancer indicat-
ing that disturbances in this cell adhesion complex might be impor-
tant in this disorder.

Fr-035 
Spdef is required for maturation of antral mucous neck  
cells that protect the stomach against inflammation  
and hyperplasia
Horst D .1, Gu X .2, Bhasin M .2, Libermann T .2, Shivdasani R .1
1Harvard Medical School, Dana-Farber Cancer Institute, Boston, 
2 Harvard Medical School, BIDMC Genomics and Proteomics Center, 
Boston

Aims. Mucus-secreting cells in the mammalian stomach provide 
protective barriers against damage that might result from bacterial 
colonization or noxious stimuli. Knock-out mice for the epithelium-
specific Ets-family transcription factor Spdef have defects in terminal 
differentiation of specialized intestinal and bronchial secretory cells. 
We sought to determine the physiologic function of Spdef in the stom-
ach, another site of significant levels of Spdef expression.
Methods. We used in situ hybridization and immunohistochemis-
try to localize Spdef-expressing cells in the mouse stomach; targeted 
gene disruption to generate mice lacking Spdef; and histologic, im-
munologic and transcriptional profiling approaches to determine its 
requirements in stomach epithelial homeostasis.
Results. In wild-type mice Spdef RNA and protein are expressed pre-
dominantly in mucous cells at the base of antral/pyloric glands and in 
mucous neck cells of the glandular corpus. Within 1.5 years, about half 
of homozygous mutant mice developed profound mucosal hyperpla-
sia of the gastric antrum. Sub-mucosal infiltration of inflammatory 
cells preceded antral hyperplasia by several weeks. Absence of Spdef 
impaired terminal maturation of antral mucous gland cells, as reflect-
ed in reduced expression of Muc6 and Tff2 and reduced numbers of 
secretory granules. Antral gene expression abnormalities overlapped 
significantly with those in Spdef-/- colon, including genes implicated 
in secretory granule traffic and functions.
Conclusion. Antral mucous gland cells require Spdef expression for 
terminal maturation and function, to ensure a proper epithelial bar-
rier, and to protect animals from gastric inflammation and resulting 
hyperplasia. Because these requirements parallel Spdef functions in 
secretory cells of the intestine, we suggest a common molecular mech-
anism for maturation of gastrointestinal secretory lineages.
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Fr-036 
Combination of ex vivo sentinel lymph node mapping and 
methylene blue-assisted lymph node dissection in gastric  
cancer: a prospective and randomized study
Märkl B .1, Schaller T .1, Jähnig H .1, Cacchi C .1, Anthuber M .2, Arnholdt H .1
1Klinikum Augsburg, Institute of Pathology, Augsburg, 
2Klinikum Augsburg, Visceral Surgery, Augsburg

Aims. Lymph node (LN) staging is still the most important prognos-
tic factor in gastric cancer. A new concept for improving LN harvest 
and the accuracy of LN staging has been introduced, recently. It com-
bines methylene blue-assisted lymph node dissection (MBLND) with 
a new ex vivo sentinel lymph node (evSLN) mapping technique. We 
performed a prospective and randomized study to confirm the results 
of a former pilot study.
Methods. A total of 50 patients with proven or suspicious gastric 
cancer were enrolled. 25 patients each were randomized either to the 
conventional technique (Unstained) or MBLND (Methylene). In 46 
cases additional evSLN mapping with black ink as a marker dye was 
performed.
Results. MBLND was associated with a highly significantly improved 
LN harvest (36±10 vs. 21±10; p<0.001). The largest differences were 
seen in LNs ≤ 6 mm. Sufficient LN harvest was achieved in 96% of the 
methylene group compared to 56% of the unstained group (p=0.002). 
In contrast to the conventional technique, neither partial gastrectomy 
nor preoperative chemotherapy influenced LN harvest in the methy-
lene group. The evSLN detection rate, sensitivity and accuracy were 
87%, 81% and 93%, respectively. Isolated tumor cells were detected after 
immunohistochemical staining in 3 of 17 cases (18%). The chance to 
detect a metastasis was 2 times higher in evSLN (p<0.001).
Conclusion. MBLND is a highly effective method of improving the 
LN harvest in gastric cancer. Further application of evSLN mapping is 
feasible and has the potential to heighten the sensitivity of metastasis 
detection.

Fr-037 
First interlaboratory comparison (“Ringversuch”) of immun-
histochemical and in situ hybridisation testing for Her2 status  
in gastric cancer
Forberger A .1, Aust D .1, Baretton G .1
1Technical University Dresden, Institute of Pathology, Dresden

Aims. Recently, Trastuzumab was approved for therapy of metastatic 
or locally advanced cancer of the stomach and of gastroesophageal 
junction. The Her2 status is determined by immunhistochemistry 
and/or in situ hybridisation, like in breast cancer. Based on a valida-
tion study the IHC-scoring system had to be modified from the one 
used in breast cancer.
Methods. An interlaboratory comparison (“Ringversuch”) was estab-
lished by QuIP® that allowed laboratories to assess their proficiency in 
staining and interpretation of Her2 status in gastric cancer. A Panel 
of three Institutes of Pathology (Medizinische Hochschule Hannover, 
Pathologie Nordhessen Kassel and Universitätsklinikum Dresden) 
has developed two Tissue microarrays (TMAs) – one for IHC and one 
for ISH. The organization of the “Ringversuch” (e.g. order and deliv-
ery of TMAs, receipt of stained TMAs) was done and supervised by 
the company “multiblock GmbH” (Hannover). The cores were subdi-
vided in two parts: “Test” and “Training”. The Institute of Pathology, 
University Dresden (TU Dresden) acted as the reference centre and 
re-evaluated all stained TMAs. The staining result (IHC and ISH) of 
each core were evaluated and categorized using a point based system 
(pts, 0–3). 80% agreement with the reference data was regarded as suc-
cessful participation, both in the IHC and ISH part. Interobserver 
variability was assessed using a Kappa statistical test.
Results. Until September 30th 2010, 101 participants took part at the in-
terlaboratory comparison. 35 carried out IHC and ISH, 61 participants 
only IHC and 5 only ISH. 62.9% of the participants passed the IHC 

interlaboratory test and 55% the ISH interlaboratory test. The results 
seem to be dependent on the used antibodies (e.g. Dako, Ventana) and 
on the ISH-method (e.g. FISH, SISH), respectively. The mean value of 
Kappa for IHC was high (0.9 for the “Test” and 0.87 for the “Training” 
part). The mean value of Kappa for ISH was 0.94 for both “Test” and 
“Training” parts.
Conclusion. The IHC scoring system for determining the Her2-status 
in gastric cancer differs from the evaluation scheme for breast cancer. 
A standardized and reliable evaluation of tumor samples is necessary 
for efficient selection of patients with gastric cancer for antibody ther-
apy. An interlaboratory comparison (“Ringversuch”) offers the pos-
sibility to pathologists to assess their proficiency of the laboratory and 
evaluation methods.

Fr-038 
Frequency, phenotype and genotype of minute gastro-
intestinal stromal tumors in the stomach:  
an autopsy study
Münst S .1, Thies S .2, Went P .3, Tornillo L .1, Bihl M .P .1, Dirnhofer S .1
1University Hospital Basel, Institute of Pathology, Basel, 
2University Hospital Zurich, Institute of Surgical Pathology, Zürich, 
3Triemli City Hospital Zurich, Institute of Pathology, Zürich

Aims. Gastrointestinal stromal tumors (GISTs) are rare tumors with 
an incidence of 1.5–2/100,000/year. However, a recent study has shown 
high frequency (22.5%) of minute GISTs in stomachs examined dur-
ing routine autopsies. The aim of our study was to confirm the high 
incidence of GISTs in routine autopsies and to characterize their mo-
lecular alterations.
Methods. GISTs were collected prospectively from 578 autopsies. Size 
and location were recorded for each lesion. Representative tissue sam-
ples were processed for H&E staining and immunohistochemically 
stained for CD117 and CD34. From all identified GISTs, microdis-
sected DNA was studied for c-KIT and platelet derived growth factor 
receptor α (PDGFRα) mutations.
Results. We discovered 17 GISTs in 578 consecutive autopsies (2.9%), 
located in the gastric body or the cardiofundic region. All were posi-
tive for CD117 and CD34. DNA analysis revealed c-KIT mutations in 
11 cases. 9 tumors showed mutations in exon 11 (5 deletions and 4 point 
mutations). 2 tumors had point mutations in exon 13 and 17, respec-
tively. One tumor showed a PDGFRα mutation.
Conclusion. The incidence of gastric minute GISTs (2.9%) is higher 
than previously thought, although we were unable to confirm the re-
cently reported incidence of 22.5% in autopsies. All are benign tumors 
(according to the criteria of Miettinen et al.) and most, including min-
ute tumors, contain c-KIT mutations. This finding highlights the fact 
that c-KIT mutations are an early event in the evolution of GISTs, but 
are not sufficient per se for clinically relevant disease.

This work was supported by Novartis, Switzerland.

Fr-039 
Minute sclerosing gastrointestinal stromal tumors (GIST  
tumorlets) as potential precursor lesions of gastric GISTs
Agaimy A .1
1 Friedrich-Alexander University of Erlangen, Institute of Pathology, 
Erlangen

Aims. Gastrointestinal stromal tumors (GIST) are the most common 
mesenchymal GI neoplasms with an estimated annually incidence of 
14–20 cases/1,000,000/year. However, the pathogenesis of GISTs in 
their early preclinical stage are laregly unknown.
Methods. Thorough investigations of minute GISTs from different lo-
cations in the GI tract have been conducted and their frequency, histo-
morphology, immunoprofile and molecular genotype analyzed. In ad-
dition, a thorough literature review on this topic has been performed.
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Results. In contrast to the low incidence of clinical GISTs, a sur-
prisingly high frequency of minute GISTs has been documented 
particularly in the proximal part of the stomach (body and fundus) 
approaching 22–35% of surgical and autopsy specimens. These inci-
dental lesions are uniformly of the hypocellular spindle cell type with 
a prominent sclerosis and frequent distrophic calcifications. They are 
essentially mitotically inactive. Notably, they displayed a uniformly 
CD117+CD34+ immunophenotype. Approximately half of the cases 
harboured oncogenic KIT mutations that are essentially similar to 
their clinical counterparts. A small subset contain PDGFRA and 
BRAF mutations that were mutually exclusive with KIT mutations. 
A small subset of the lesions displayed morphological evidence of tu-
mor progression with gradual and/or abrupt transition to more cel-
lular clones that displayed mitotic activity, diminished sclerosis, shift 
from spindled to an epithelioid phenotype and appearance of aberrant 
immunophenotypes (loss of CD34, bcl-2 overexpression and others). 
Interestingly, similar sclerosing lesions are not detected in the gastric 
antrum or the small bowel.
Conclusion. These observations on minute incidental GISTs indicate 
that tyrosine kinase mutations are gatekeeper molecular events and 
they are per se not sufficient to drive the neoplastic process. Further 
molecular alterations are needed for these lesions to progress to clini-
cally meaningful neoplasms. Absence of similar sclerosing lesions in 
the small bowel points to a different early pathogenesis of GIST pre-
cursors at different GI sites, probably related to variation in the neo-
plastic potentials and the commitment of the interstitial cells of Cajal 
in different parts of the GI tract.

Fr-040 
DOG-1 expression is highly specific for gastrointestinal stromal 
tumors and only rarely found in other soft tissue sarcomas
Wardelmann E .1, Schildhaus H .-U .1, Fielenbach M .1, Steiner S .1, 
Merkelbach-Bruse S .1, Renner M .2, Mechtersheimer G .2, Büttner R .1
1University of Bonn, Department of Pathology, Bonn, 
2University of Heidelberg, Department of Pathology, Heidelberg

Aims. The differential diagnosis between gastrointestinal stromal tu-
mors (GISTs) and other soft tissue sarcomas is highly important as 
GISTs can be treated very effectively with tyrosine kinase inhibitors as 
for example imatinib (Glivec) whereas the treatment options for other 
sarcoma subtypes are much less developed. The most important im-
munohistochemical marker for GISTs is CD117 (KIT receptor) being 
positive in approximately 95% of GISTs. However, KIT may be also 
expressed in Non-GISTs and furthermore, about 5% of GISTs are com-
pletely negative for KIT. Several years ago, a novel antigen has been 
detected in the vast majority of GIST, i.e. DOG-1 (detected on GIST-1). 
It has been shown by several groups that this antibody is expressed in 
more than 95% of GISTs and importantly found in up to one third of 
KIT-negative GISTs. A larger study on other soft tissue sarcomas is 
still missing, leading us to perform an immunohistochemical study 
on tissue microarrays including several different types of Non-GISTs.
Methods. We used tissue microarrays to evaluate 706 GISTs and 361 
other soft tissue sarcomas including 150 well/dedifferentiated lipo-
sarcomas, 31 myxoid liposarcomas, 11 pleomorphic liposarcomas, 70 
leiomyosarcomas, 27 angiosarcomas, 16 synovial sarcomas, 21 malig-
nant peripheral nerve sheath tumors, and 35 pleomorphic high grade 
sarcomas. Each tumor was evaluated in duplicate. We used the Allred-
score to quantify immunhistochemical expression intensity and dis-
tribution.
Results. DOG-1 was expressed in the vast majority of GISTs in strong 
intensity (98%) in all tumor cells. In contrast, DOG-1 was found only 
in a minority of Non-GISTs. In detail, positivity for DOG-1 was de-
tected in 8.4% of well/dedifferentiated liposarcomas, in 9.7% of myxoid 
liposarcomas, in 5.2% of leiomyosarcomas, in 7.4% of angiosarcomas, 
in 6.3% of synovial sarcomas, in 9.3% of malignant peripheral nerve 
sheath tumors and in none of the pleomorphic high-grade sarcomas 

or the pleomorphic liopsarcomas. This expression was weak and focal 
in the vast majority of cases.
Conclusion. DOG-1 is highly specific for gastrointestinal stromal 
tumors in was expressed in 98% of GISTs evaluated in our study. In 
contrast, only single cases of other soft tissue sarcomas are positive for 
DOG-1. In conclusion, this marker is of great help in distinguishing 
spindle cell neoplasms of the abdomen and should be included into the 
immunohistochemical marker panel of soft tissue tumors.

Fr-041 
SDHB immunostaining is a useful screening tool to identify 
wild-type GISTs of the pediatric and Carney-triad type
Agaimy A .1, Otto C .2, Geddert H .3, Braun A .2, Illerhaus G .4, Baier P .5, 
Höppner J .5, Hartmann A .1, Werner M .2, Schneider-Stock R .1, Haller F .2
1 Friedrich-Alexander University of Erlangen, Institute of Pathology, 
Erlangen, 

2University of Freiburg, Institute of Pathology, Freiburg, 
3St . Vincentius Kliniken Karlsruhe, Institute of Pathology, Karlsruhe, 
4University of Freiburg, Department of Internal Medicine, Freiburg, 
5University of Freiburg, Department of Surgery, Freiburg

Aims. Recently, genetic alterations involving the mitochondrial en-
zyme cascade succinate dehydrogenase (SDH) subunits A, B, C and 
D have been shown to play a role in the pathogenesis of hereditary 
paraganglioma syndrome and Carney-Stratakis syndrome (the latter 
denotes the autosomal dominant occurrence of paraganglioma and 
gastric GIST). On the other hand, the non-familial disorder of “Car-
ney Triad” displays sporadic coexistence of gastric GIST with pulmo-
nary chondroma and paraganglioma. Notably, although no genetic 
defect in any of the SDH subunits has been found in “Carney Triad” 
GISTs yet, these tumors have been found to be consistently negative 
for SDHB by immunohistochemical staining.
Methods. A total of 143 gastrointestinal stromal tumors (GISTs) with 
known mutation status (KIT, PDGFRA, BRAF) originating at differ-
ent anatomical sites in the GI tract have been retrieved from our in-
stitutions. All tumors fulfilled histological and immunohistochemical 
criteria for current diagnosis of GISTs. Immunohistochemistry for 
SDHB was performed as recommended. Only unequivocal cytoplas-
mic staining with the characteristic mitochondrial pattern (granular 
quality) was considered positive.
Results. 17 of 143 GISTs were wild-type for KIT, PDGFRA and BRAF. 
Of these 17 wild-type cases, 1 had an NF1-associated GIST and 9 had 
a true sporadic wild-type GIST. On the other hand, 2 patients had 
incomplete Carney triad (with either paraganglioma or pulmonary 
chondromas), and 5 patients had tumors with histological and clinical 
features of Carney triad-tumors but without further manifestations 
of the triad. SDHB showed characteristic mitochondrial cytoplasmic 
staining in all sporadic GIST with either KIT, PDGFRA or BRAF mu-
tation, as well as in the NF-1 associated GIST and also in the 9 true 
sporadic wild-type GISTs. On the other hand, both Carney triad cases 
and all 5 tumors with Carney triad-like morphology showed complete 
loss of SDHB expression.
Conclusion. Our results confirm that SDHB immunostaining is 
highly specific and of great value as an initial screening method for 
identifying wild-type GIST of the pediatric and Carney triad-type. Al-
though no genetic defect of the SDH subtypes has been identified yet, 
the common protein loss suggests that the pathogenesis of both the 
hereditary and the idiopathic forms of these disorders is interrelated.
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Fr-042 
Large-scale methylation analysis identifies secreted phospho-
protein 1 (SPP1) as a novel prognostic marker in gastrointesti-
nal stromal tumors (GISTs)
Haller F .1, Zhang J .D .2, Riazalhosseini Y .2, Ward A .2, Balwierz A .2, 
Hoheisel J .2, Wiemann S .2, Füzesi L .3, Sahin Ö .2
1Albert-Ludwigs University, Institute for Pathology, Freiburg, 
2German Cancer Research Center, Heidelberg, 
3Georg August University, Institute for Pathology, Göttingen

Aims. Current risk classifications used in gastrointestinal stromal tu-
mors (GISTs) are based on anatomical localisation, tumor size and mi-
totic counts, and accurately predict clinical behavior in very low, low 
and high risk tumors, whereas prognostication for intermediate risk 
GISTs remains a challenge. Novel prognostic have to add significant 
additional prognostic value to be useful for routine diagnostics. We 
searched for novel prognostic markers for GISTs by use of large-scale 
methylation analysis.
Methods. 75 primary GISTs were analysed for the methylation status 
of 1,505 CpG loci related to 807 cancer-related genes. Upregulation of 
SPP1 expression in primary GISTs on mRNA and protein level was de-
termined by qRT-PCR and quantitative immunohistochemistry in 75 
and 140 tumors, respectively. GIST cell lines 882 and 48B were treated 
with demethylating drug (Decitabine), and the expression of SPP1 was 
determined by qRT-PCR, Western blot and immunofluorescence.
Results. In vitro analysis in GIST cell lines 882 and 48B confirmed 
regulation of SPP1 expression by methylation. Hypomethylation of a 
CpG locus in the promoter region of SPP1 was found to be significantly 
correlated to shorter disease-free survival. High expression of SPP1 
on mRNA and protein level was significantly correlated to shorter 
disease-free survival, even in a multivariate analysis with inclusion of 
classical prognostic markers anatomical localisation, tumor size and 
mitotic counts.
Conclusion. The expression of SPP1 is regulated by methylation in 
GISTs, and high expression of SPP1 is a novel, independent prognostic 
marker for shorter disease-free survival.

Fr-043 
Epithelioid/mixed phenotype in gastrointestinal  stromal 
 tumors (GISTs) with KIT mutation from the stomach is 
 associated with accelerated passage of late phases of  
the cell cycle and shorter disease-free survival
Haller F .1, Cortis J .2, Helfrich J .2, Cameron S .3, Schüler P .4, Schwager S .2, 
Gunawan B .2, Füzesi L .2, Agaimy A .5
1Albert-Ludwigs University, Institute for Pathology, Freiburg, 
2Georg August University, Institute for Pathology, Göttingen, 
3Georg August University, Department of Gastroenterology, Göttingen, 
4Georg August University, Department of Surgery, Göttingen, 
5Friedrich Alexander University, Institute for Pathology, Erlangen

Aims. The occurrence of an epithelioid/mixed phenotype in gastroin-
testinal stromal tumors (GISTs) has been correlated to PDGFRA mu-
tations, gastric localisation and favourable outcome. In contrast, the 
observation of an epithelioid/mixed growth pattern has also occasion-
ally been related to unfavourable outcome. Our aim was to evaluate 
the prognostic effect of an epithelioid/mixed phenotype in GISTs with 
KIT mutation from different anatomical localisations.
Methods. The histomorphological growth pattern as well as the ex-
pression of cell cycle markers from different phases of the cell cycle 
(Cyclin D1: early G1-phase; Cyclin B1: G2-/M-phase) was analysed 
quantitatively by immunohistochemical staining and digital counting 
on tissue microarrays in 116 primary surgically resected GISTs with 
KIT mutation from different anatomical localisations.
Results. Independent of their anatomical localisation, the majority of 
KIT-mutated GISTs displayed a pure spindled phenotype (72%), with 
the remaining tumors showing an epithelioid/mixed growth pattern. 

Only in gastric GISTs with KIT mutation, the occurrence of an epithe-
lioid/mixed growth pattern was significantly correlated with higher 
expression of the G2-/M-phase cell cycle marker Cyclin B1 and a sig-
nificantly shorter disease-free survival, while there was no difference 
in the expression of the early G1-phase marker Cyclin D1.
Conclusion. These observations indicate that the epithelioid/mixed 
phenotype in KIT-mutant gastric GISTs represents a secondary tu-
mor growth pattern associated with tumor progression and adverse 
outcome, probably through accelerated G1/S-phase restriction point 
passage.

Fr-044 
Distinct site-dependent expression patterns of cell cycle 
promoters and transcription factors in KIT-mutated GISTs have 
prognostic impact and suggest differential regulation of cell 
proliferation
Cortis J .1, Cameron S .2, Schüler P .3, Langer C .3, Armbrust T .2, Füzesi L .1, 
Haller F .4
1Georg August University, Institute for Pathology, Göttingen, 
2Georg August University, Department of Gastroenterology, Göttingen, 
3Georg August University, Department of Surgery, Göttingen, 
4Albert-Ludwigs University, Institute for Pathology, Freiburg

Aims. Gastric GISTs show a less aggressive biological behavior and 
generally have a better clinical outcome compared to GISTs from the 
small intestine and large bowel. Our aim was to evaluate the expres-
sion patterns of cell cycle promoters and regulatory transcription 
factors from different phases of the cell cycle in GISTs from different 
anatomical localisations.
Methods. The expression of cell cycle promoters from different phases 
of the cell cycle (Cyclin D1: early G1-phase; Cyclin A2: late G1-/S-
phase; Cyclin B1: G2-/M-phase) as well as of two regulatory transcrip-
tion factors from early (E2F1) and late (MYC) phases were analysed 
quantitatively by immunohistochemical staining and digital counting 
on tissue microarrays in 148 primary surgically resected GISTs from 
the stomach (93), small intestine (42) and large bowel (13).
Results. E2F1 and Cyclin D1 were higher expressed in KIT-mutated 
GISTs from the stomach and large bowel compared to GISTs from the 
small intestine. In contrast, Cyclin A2 and Cyclin B1 as well as MYC 
were higher expressed in KIT-mutated GISTs from the small intestine 
compared to gastric GISTs. Tumors with a high expression of Cyclin 
A2 and Cyclin B1 had a significantly shorter disease-free survival, in-
dependently from their localisation. In contrast, high expression of 
E2F1 had a significant prognostic effect only in GISTs from the small 
intestinum and large bowel, but not in GISTs from the stomach.
Conclusion. The different expression of cell cycle promoters and 
regulatory transcription factors in GISTs from different anatomical 
localisations may contribute to the well-known site-dependent differ-
ences in clinical outcome. Upregulation of Cyclin A2 and of Cyclin B1 
are two novel, site-independent prognostic markers in KIT-mutated 
GISTs.

Fr-045 
Carney Triad – possibly nonhereditary multitumor  
syndrome: case report
Otto M .1, Sigmund G .2, Kriegsmann J .1, Kriegsmann M .1, Bertz S .1
1 Center of Histology, Cytology and Molecular Diagnostics Trier,  
Molecular Pathology Trier, Trier, 

2Clincs Mutterhaus der Borromäerinnen, Trier

Aims. The Carney Triad is a very rare multitumor syndrome which 
has described by Carney in 1977 as a triad of gastric epitheloid leio-
myosarcoma, functioning extra-adrenal paraganglioma, and pulmo-
nary chondroma. This rare syndrome primarily affects young women. 
The age of onset ranges from 7 to 48 years. The longest interval be-
tween detection of the first and second tumor is 26 years.
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Methods. We report the case of a woman who has been suffering for 30 
years of multiple mesenchymal tumors.
Results. In 1997, at the age of 17, the female patient had her first surgi-
cal intervention because of tumors in the stomach as well as in para-
aortic localization. The gastric tumor, an epitheloid GIST, was charac-
terized by epitheloid morphology and the immunophenotype: CD34+, 
S100−, Aktin−, CK−. The paraaotric tumor, a typical paraganglioma, 
was determined by expression of vimentin, NSE and synaptophysin. 
Based on these synchronous tumor presentations the diagnosis of a 
Carney Triad was established. Four years later a chondroma (size: 
3 cm) was detected in the right lung. At age 24 the patient was operated 
on a second GIST and a leiomyoma (Aktin+, CD117−, CD34−, spindle 
cell morphology) of the abdominal wall. In 2010, at the age of 30, two 
tumors were removed from paracaval site and from the jejunum. The 
paracaval tumor was characterized as a typical extraadrenal para-
ganglioma and the intestinal tumor as an epitheloid GIST (CD117+, 
CD34+) without any CD117-mutations in exon 9, 11, 13 and 17 or 
PDGFRA-mutations in exon 12 and 18. Several months later a further 
chondroma was removed from the left lung. Family anamnesis did not 
reveal GIST or a comparable tumor syndrome in any family member.
Conclusion. The Carney Triad presents a rare tumor syndrome with 
today unknown genetic mischief. Our case confirms that the triad 
consists of a chronic, persistent, and indolent nonhereditary multitu-
mor disease.

Poster Gastroenteropathologie: Unterer GI-Trakt I

Fr-046 
The roles of CIN, MIN, and CIMP in small intestinal  
carcinogenesis
Bläker H .1, Warth A .1, Kloor M .1, Schirmacher P .1
1Heidelberg, Institute of Pathology, Heidelberg

Aims. Intestinal carcinogenesis is associated with genetic instability 
affecting either the chromosomal level (CIN) or microsatellite DNA 
sequences (MIN). In addition, epigenetic alterations like aberrant 
CpG island methylation (CIMP) may contribute to tumor develop-
ment. While this single genetic alterations have frequently been ad-
dressed in intestinal carcinogenesis little is known about the interac-
tion of epigenetics and genetics in tumorigenesis. We therefore aimed 
in defining synergistic effects of CIN, MSI and CIMP in small bowel 
adenocarcinomas.
Methods. 37 primary small bowel adenocarcinomas were investigated 
for CIN, MSI, CIMP, k-ras, and BRAF mutations.
Results. CIN was found in 22 of 37 (59%) tumors (3 of 9 microsatel-
lite instable, 19 of 28 microsatellite stable carcinomas). 9 carcinomas 
(24%) were microsatellite and chromosomally stable. CIMP was de-
tected in 16% of chromosomal instable tumors and in 44% of both, 
microsatellite instable and microsatellite and chromosomally stable 
carcinomas. KRAS was mutated in 55%, 0%, and 10% of chromosomal 
instable, microsatellite instable, and microsatellite and chromosomal 
stable tumors, respectively, while BRAF mutations occured in 6% of 
chromosomal instable and 22% of both, microsatellite instable and mi-
crosatellite and chromosomal stable carcinomas.
Conclusion. Chromosomal instable carcinomas of the small intestine 
are distinguished from microsatellite instable and microsatellite and 
chromosomal stable tumors by a high frequency of KRAS mutations, 
low frequencies of CIMP, and BRAF mutations. In microsatellite in-
stable and microsatellite and chromosomally stable cancers, CIMP 
and BRAF/KRAS mutations are similarly distributed indicating com-
mon mechanisms of tumor initiation or progression in their molecu-
lar pathogenesis.

Fr-047 
Enzyme histochemistry in colonic motility disorders of adults: 
reference values for morphometry
Oppitz M .1, Fisseler-Eckhoff A .2, Duschka L .3, Al-Haidary J .3, 
Scheil-Bertram S .1
1 Dr . Horst-Schmidt-Kliniken, Institute for Pathology & Cytology, 
Wiesbaden, 

2 Dr . Horst-Schmidt-Kliniken, Institute of Pathology & Cytology, 
 Wiesbaden, 

3 Deutsche Klinik für Diagnostik, Department of Surgery and 
 Colo proctology, Wiesbaden

Aims. Reference values for the enteric nervous system are mainly 
based on data given for motility disorders in childhood (15 µm thick 
cryosections). Till now, insufficent reference values are given for 
adults.
Methods. 111 colonic resected segments in patients with chronic con-
stipation were investigated (median age at diagnosis 60 years; range 26 
to 89 years; 15 normal, 21 desmosis, 18 hypoganglionosis, 42 autolysis). 
Frozen specimens were assessed by morphometry of the myenteric 
(PM) and submucosal plexus (PS) based on histochemistry (NOS, 
AChE, LDH, SDH).
Results. There was no statistical difference for age diagnosis and 
length of the specimen. Statistically significant differences were found 
in the groups of segments with either hypoganglionosis and desmosis 
or segments without pathological findings concerning the diameter 
of PM neurons in µm (21.2±0.5 vs. 24.4+/-0.6; p <0.0001 or 24.5±0.5; 
p=0.0001), number of PM neurons per ganglion (10.5±0.3 vs. 11.9±0.3; 
p=0.004 or 11.6±0.3; p=0.001) and area of PM neuron in µm2 (199.7±9.5 
vs. 251.5±10.4 ; p <0.0001 or 266.2±9.5; p=0.0004). None of the cases 
demonstrated a IND B. No difference was observed in the number 
of PS neurons (3.4±2). Autolysis could be easily distinguished from 
hypoganglionosis concentrating on cell area (153.5±6.3 vs. 199.7±9.5; 
p=0.0001).
Conclusion. For differential diagnosis in colonic motility disorders 
the PM neuron diameter could be a new gold standard in morphom-
etry in this context.

Fr-048 
No evidence of involvement of the enteric nervous system  
in rectal prolapse
Oppitz M .1, Fisseler-Eckhoff A .2, Linkimer S .1, Houf M .3, Duschka L .4, 
Al-Haidary J .4, Scheil-Bertram S .1
1 Dr . Horst-Schmidt-Kliniken, Institute for Pathology & Cytology, 
Wiesbaden, 

2 Dr . Horst-Schmidt-Kliniken, Institute of Pathology & Cytology, 
 Wiesbaden, 

3St . Joseph-Hospital, Department of Coloproctology, Wiesbaden, 
4 Deutsche Klinik für Diagnostik, Department of Surgery and 
 Colo proctology, Wiesbaden

Aims. Rectal prolapse (RP) is a disorder often associated with con-
stipation und may influence the quality of life. The role of the enteric 
nervous system (ENS) in this context is uncertain.
Methods. We analysed 51 cases with RP with regard to morphol-
ogy of the enteric nervous system (age at diagnosis 63 years; range 
35–86 years) compared with control group of 36 normal or desmosis 
specimens using histochemistry (age at diagnosis 55 years; range 21–
80 years). For HC (NOS, AChE, LDH, SDH), frozen specimens were 
sectioned at 10 µm, whereas paraffin embedded samples were cut into 
3 µm sections and stained with antibodies to Cathepsin D and S100 
protein. On-slide controls were included. Samples were analyzed in 
a blinded fashion by two specialized pathologists. We compared pa-
tients having RP with and without clinical signs of constipation and 
control group.
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Results. There was no statistical difference for number of submucous 
plexus neurons per ganglion (3.5±0.6 (RP) vs. 3.2±0,2 (Control) and 
count of myenteric plexus neurons per ganglion [13.2±2.6 (RP) vs. 
11.7±1 (Control)]. None of the RP showed morphologically diagnosed 
dysganglionosis. Furthermore, there was no significant difference 
concerning age or age-related number of nerve cells.
Conclusion. RP is not associated with abnormalities of the enteric 
nervous system. On these data reference values for the morphological 
evaluation of the ENS can be based.

Fr-049 
Deleted in malignant brain tumours 1 (DMBT1) is increased  
in bacteria-related active appendicitis
Gaßler N .1, Kämmerer E .2, Schneider U .1, Klaus C .1, Adolf M .1, Renner M .3, 
Reinartz A .1, Mollenhauer J .4
1RWTH Aachen University, Institute of Pathology, Aachen, 
2 RWTH Aachen University, Klinik für Kinder- und Jugendmedizin, Aachen, 
3Heidelberg University, Institute of Pathology, Heidelberg, 
4 University of Southern Denmark, Institute of Molecular Medicine and 
Lundbeckfonden Center of Excellence NanoCAN, Odense

Aims. Deleted in malignant brain tumours 1 (DMBT1) is found in the 
surface lining epithelia of human intestine and probably involved in 
enterocyte differentiation and surface protection. The present study 
was designed to elucidate intestinal DMBT1 expression and synthesis 
in bacteria-related active appendicitis.
Methods. DMBT1 levels were analyzed in surgical resections of 50 
appendices (active inflammation: n=25) with RT-PCR, dot-blot, and 
immunostaining.
Results. In active inflammation, DMBT1 expression was about 5-fold 
increased, which was paralleled by an increase of cytoplasmic and 
secreted DMBT1 proteins. Strong anti-DMBT1 immunostaining was 
found in enterocytes adjacent to erosive lesions or ulcera.
Conclusion. Intestinal DMBT1 expression is sensitive to bacteria-
related active inflammation. These findings substantiate the hypoth-
esis that DMBT1 is of functional relevance for host defence and might 
function in modulating the course of intestinal bacteria-related in-
flammation.

Fr-050 
Russell body colitis presenting with diarrhea in an elderly 
 patient: report of a rare variant of colitis
Rau T .T .1, Jacob C .2, Baumann I .3, Hartmann A .1, Agaimy A .1
1University Hospital Erlangen, Institute of Pathology, Erlangen, 
2Hospital Calw, Calw, 
3Institute of Pathology - Health Centre Böblingen, Böblingen

Aims. Chronic gastritis with accumulation of plasma cells contain-
ing large globular immunoglobulin deposits in the lamina propria has 
been referred to as Russell body gastritis. To date, less than 10 cases of 
Russell body gastritis have been reported in literature, most of them 
were associated with H. p. infection. Rare cases were associated with 
monoclonal gammopathy. To our knowledge, affection of the large 
bowel as Russell body colitis has not been documented previously.
Methods. Case report: An 86-year-old man presented with diarrhea 
lasting for 4–8 weeks, weight loss and positive hemoccult test. Further, 
the patient had severe stomatitis that was non-responsive to vitamin 
B12 substitution. The patient has a history of prostate cancer but no 
history of hematolymphoid neoplasm. Blood examination revealed a 
normochromic normocytic anemia and an elevated erythrocyte sedi-
mentation rate. Colonoscopy showed a segmental colitis in the right 
colon and ileum. The rectosigmoid was unremarkable. The patient 
died a few months later of complicated cerebrovascular disease.
Results. The histology showed a moderately active erosive colitis in 
the right colon and terminal ileum with admixed mononuclear in-
flammatory infiltrates and a few polymorph granulocytes. There was 

mild crypt distortion. The biopsy from the ascending colon showed 
similar changes in addition to numerous brightly eosinophilic globu-
lar PAS-positive diastase-resistant structures consistent with Russell 
bodies. CD138 showed increased plasma cells in the lamina propria. 
The Russell bodies stained positive with Kappa light chain but not 
Lambda light chain suggesting light chain restriction. They did not 
stain for IgG, IgM and Congo Red stain. There was no evidence of 
chronic inflammatory bowel disease. A bone marrow trephine biopsy 
to rule out a hematolymphoid disease showed reactive changes con-
sistent with iron deficiency status; there was no evidence of neoplastic 
disease. Retrospectively performed laboratory investigations showed 
evidence of hyperglobulinemia. There was no clear-cut evidence of 
monoclonal gammopathy.
Conclusion. To our knowledge, this case represents the first well doc-
umented report of Russell body colitis. This rare colitis variant should 
warrant further clinical and serological investigation to rule out an 
underlying hematological neoplasm (lymphoplasmacytic lymphoma, 
myeloma and MGUS). The precise aetiology in our case remains un-
clear but a plasma cell disorder seems to be the most likely explana-
tion.

Fr-051 
Lymphatic vessel density in T3 colorectal carcinoma
Cacchi C .1, Arnholdt H .1, Anthuber M .2, Märkl B .1
1Klinikum Ausburg Insitute for Pathology, Augsburg, 
2Klinikum Ausburg, Institute for Visceral Surgery, Augsburg

Aims. The purpose of the present study was to characterize the lym-
phatic vessel density (LVD) in the T3 colorectal carcinoma and corre-
late it with N status, grading, presence of tumor budding and number 
of harvested lymphnode.
Methods. A total of 55 cases of T3 colorectal carcinoma were retrieved 
from the pathology’s archive of Klinikum Augsburg. For each the slide 
of deeper invasion was selected. For all of these cases 2 sections of 3 to 
4 micron thickness were cut and stained with monoclonal antibody 
D2–40 (Dako) to stain the lymphatic channels endotehlium and with 
panCK(MNF16, Dako) to assess the tumour budding. The tumour 
budding and lymph vessel density were investigated without knowl-
edge of N status, grading or other prognostic factors. The highest den-
sity of lymphatic vessels was counted both in and at the periphery of 
the tumour in an area of 0.75 mm2 (high power field).
Results. The perivascular lymphatic density (PVLD) was significantly 
higher than the intratumoral one (ILVD; 6–40 vs. 2–33, median 20 vs. 
14; p=<0.001). However, there was no association for both ILVD and 
PLVD with, number of harvested lymphnodes, grading of the neo-
plasm, N status and number of metastatic lymph nodes. A marginally 
significant correlation was observed between the presence of tumour 
budding and the N status (p=0.072).
Conclusion. In this study we observed a significant difference between 
PLVD and ILVD in T3 colorectal cancer. The number of observed lym-
phatic channels is similar to other studies. No correlations was seen 
between LVD and N status, grading, presence of tumour Budding 
and number of harvested lymph node. In T3 colorectal carcinoma the 
evaluation of lymphatic vessels could not predict lymph node status.
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Fr-052 
Benign serrated colorectal fibroblastic polyps/intra mucosal 
perineuriomas are true mixed epithelial-stromal polyps  (hybrid 
hyperplastic polyp/mucosal perineurioma) with  frequent BRAF 
mutations
Agaimy A .1, Stoehr R .1, Vieth M .2, Hartmann A .1
1 Friedrich-Alexander University of Erlangen, Institute of Pathology, 
Erlangen, 

2Klinikum Bayreuth, Institute of Pathology, Bayreuth

Aims. Colorectal fibroblastic polyp and intramucosal perineurioma 
are two synonyms for a recently described benign mucosal lesion with 
a predilection for the rectosigmoid colon. These lesions are character-
ized by aggregates of bland spindled cells separating and distorting 
mucosal crypts. The latter frequently showed a serrated architecture. 
The pathogenesis of fibroblastic polyp/intramucosal perineurioma 
and the nature of serrated crypts observed in them are poorly under-
stood.
Methods. We analyzed the clinicopathological and immunohisto-
chemical features of 29 fibroblastic polyps and investigated them for 
the first time for mutations known to be involved in serrated colorec-
tal epithelial polyps (BRAF, KRAS and PIK3CA).
Results. Patients were 23 women and 6 men with a mean age of 64 
years (range 47–84 years). All lesions represented asymptomatic soli-
tary polyps (mean size 3.5 mm) localized predominantly in the recto-
sigmoid colon (81%). Hyperplastic polyps, classical adenoma and ses-
sile serrated adenoma/lesion coexisted in 12 (44%), 12 (44%) and 5 (17%) 
patients, respectively. All lesions showed irregular aggregates of bland 
spindled cells separating and distorting mucosal crypts. Serrated (hy-
perplastic) crypts were observed on the top or contiguous with the 
lesion in all cases. Immunohistochemistry revealed expression of at 
least one perineurial cell marker (EMA, claudin-1 and GLUT-1) in 26 
out of 27 lesions (96%), but expression of CD34 was less common (8/27; 
30%). Immunostaining for hMLH1 showed a normal nuclear expres-
sion. Molecular analysis in 22 cases showed V600E BRAF mutation 
in 14 cases (63%) and KRAS mutation in 1 (4%). The remainder were 
wild-type for all three genes.
Conclusion. Our results indicate that serrated fibroblastic polyps/in-
tramucosal perineuriomas represent a unique type of mixed epitheli-
al-stromal polyps (hybrid hyperplastic polyp/mucosal perineurioma). 
The perineurial stromal component might be derived from modified 
pericryptic fibroblasts as a consequence of a yet poorly understood 
epithelial-stromal interaction.

Fr-053 
ACSL5 induced cell activity at the interface between apoptosis 
and proliferation
Klaus C .1, Schneider U .1, Knuechel R .1, Gaßler N .1
1RWTH Aachen University, Institute of Pathology, Aachen

Aims. Acyl-CoA synthetase 5 (ACSL5) converts free long-chain fatty 
acids into fatty acyl-CoA esters, and thereby plays a key role in lipid 
biosynthesis and fatty acid degradation. In particular, ACSL5 has been 
recently identified to be involved in apoptotic cell death of senescent 
enterocytes along the intestinal crypt-villus axis. The aim of this study 
was to investigate ACSL5-dependent effects on intestinal signalling 
pathways that coordinate proliferation and/or differentiation of en-
terocytes.
Methods. Signalling pathways were analysed in an ACSL5 overex-
pressing cell culture model using luciferase assays, immunohisto-
chemistry, qRT-PCR and Western blot. The findings were substan-
tiated with expression studies in human colon carcinomas and in a 
Wnt-associated mouse model.
Results. ACSL5 transgenic intestinal-derived cells displayed a strong 
susceptibility to pro-apoptotic stimuli. This phenomenon was accom-
panied by caspase-3 activation and significant down-regulation of sig-

nalling pathways involved in cellular proliferation. Particularly, the 
Wnt pathway was identified as a target of ACSL5 activity.
Conclusion. Molecular mechanisms underlying ACSL5-dependent 
apoptosis susceptibility of enterocytes are probably bivalent including 
pro-apoptotic and anti-proliferative activities.

Fr-054 
“The importance of Bmi-1 in tumorigenesis of colorectal  
cancer”
Schäffauer A .1, Jung A .1, Kirchner T .1
1 Ludwig-Maximiliams University Munich, Institute of Pathology, 
München

Aims. The current and innovative cancer stem cell concept assume 
that only a small part of all tumor cells is responsible for colorectal 
cancer progression. These cancer stem cells are defined in the hall-
marks of cancer: the proliferation, the apoptosis, the ability to migrate, 
to invade tissues and to form out new colonies. Because cancer stem 
cells arises out of adult stem cells, the already known adult stem cell 
marker genes have also influence on cancer stem cells. Such a marker 
gene is Bmi-1, its expression correlates with the appearance of human 
colorectal cancer and predicts the survival. Thereof arises the question 
whether Bmi-1 is a simple marker gene for colorectal cancer, or has a 
functional relevance in colorectal tumor progression – and is hence a 
possible approach for a new therapy. To determine the role of Bmi-1 
in colorectal cancer, we examine in colorectal cell lines the effects of 
changing Bmi-1 expression levels on proliferation, apoptosis migra-
tion, invasion and colony-formation.
Methods. RT-qPCR, Western blot, tests for proliferation and cell-
death, migration-assay, invasion-assay, transformation-assay.
Results. Determining the Bmi-1 mRNA level in multiple colorectal 
cell lines, show a varying Bmi-1 expression in all tested cell lines. The 
following Bmi-1 knockdown in several of these cell lines, displays in 
vitro no differences in proliferation, cell-death, the ability to migrate, 
invade and to form anchorable-independent colonies.
Conclusion. The results indicate that Bmi-1 expression has no func-
tional relevance for colorectal cancer cells and is because of that ex-
clusive a marker for colorectal cancer. This is in consensus with other 
studies from marker genes like CD133 or CD166, which reveal equally 
results.

Fr-055 
Heterogeneity of TP53 mutations in colorectal 
 adenocarcinomas as well as the corresponding  
lymph node and distant metastases
Cadeddu G .1, Schäfer K .-L .1, Daniluk Y .1, Ottaviano L .1, Hartleb D .1, 
Gabbert H .E .1, Baldus S .E .1
1Heinrich-Heine University, Institute of Pathology, Düsseldorf

Aims. According to the literature, mutations in the TP53 gene occur 
in 50–60% of colorectal carcinomas. However, the prognostic and 
predictive value of this biomarker is still controversially discussed. 
To elucidate if genetic mosaicism may explain some of the conflicting 
results obtained in former clinical studies, we investigated 103 prima-
ry colorectal carcinomas as well as 56 lymph node metastases and 21 
distant metastases with regard to intratumoral heterogeneity of TP53 
mutation status. Furthermore, in stage III/IV patients, the mutation 
status of primary tumors and metastases was compared.
Methods. DNA of paraffin-embedded tumour tissue from tumor cen-
ter and invasion front (n=103, each), lymph node metastases (n=56) as 
well as from distant metastases (n=21) was obtained by manual mi-
crodissection. The percentage of tumor cells within each sample was 
at least 80%. DNA was amplified by PCR and subjected to mutation 
analysis of TP53 in exon 5–8 using Sanger cycle sequencing.
Results. TP53 mutations were observed in 53 of 103 (51%) of the pri-
mary tumors. Mutations in the lymph node metastases were found in 
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24 of 56 (43%) specimens whereas in the distant metastases the number 
of mutations was 14 of 21 (67%). Mutations in TP53 were found in 47% 
of stage II (19/43), 56% of stage III (22/39) and 76% of stage IV (16/21) 
patients. The spectrum of mutations included 50 point mutations (47 
missense, 3 non-sense) and 3 deletions. Most common mutations af-
fected the amino acid arginine at position 175, 248, 273, and 282. 
Intratumoral heterogeneity of TP53 mutations was found in 7% of the 
primary tumors whereas heterogeneous mutation in primary tumor 
and lymph node metastases was observed in 23%. A heterogeneity be-
tween primary tumors and distant metastases was observed in 19% of 
the cases. Generally, primary tumors exhibited a slightly higher fre-
quency of mutations compared to the corresponding lymph node and 
distant metastases.
Conclusion. Intratumoral heterogeneity of TP53 status could be ob-
served only in a minority of cases (7%) and does therefore not explain 
the controversial results regarding the prognostic value of the TP53 
status. However, compared to lymph node and distant metastases, the 
primary tumor specimen warrants the highest sensitivity for the de-
termination of the TP53 mutation status. This should be taken into 
consideration investigating the impact of TP53 mutations for the pre-
diction of resistance towards conventional radiochemotherapy as well 
as targeted therapies.

Fr-056 
Protein expression of SOX2 correlates with lymph node  
metastases and distant spread but not with β-catenin  
expression in right sided colon cancer
Neumann J .1, Bahr F .1, Kriegl L .1, Horst D .1, Engel J .2, Kirchner T .1, Jung A .1
1 Ludwig-Maximilians-Universität München, Department of Pathology, 
München, 

2 Ludwig-Maximilians-Universität München, Institut für medizinische 
Informationsverarbeitung, Biometrie und Epidemiologie, München

Aims. The majority of colorectal cancers (CRC) develop due to a dys-
regulation of the Wnt/β-catenin signalling pathway. High nuclear 
β-catenin protein expression is an indicator of malignant progression 
and is associated with stemness of tumour cells. Recently, it was dem-
onstrated in vitro that the transcription factor SOX2 can repress the 
transcriptional activity of β-catenin. Additionally, SOX2 is an induc-
tor of embryonic stemness and is also associated with bad prognosis in 
various tumours including CRC. Therefore, we wanted to investigate 
whether this regulatory feedback of β-catenin and SOX2 can be found 
in CRCs and if their expression is affected with the presence of distant 
metastases.
Methods. Immunohistochemistry for SOX2 and β-catenin was ap-
plied to a homogeneous collection of CRC specimens with synchro-
nous distant metastases and lymph node metastases compared to 
matched pairs without distant spread in a case-control study (n=114).
Results. Elevated protein expression of SOX2 was significantly cor-
related with the presence of lymph node- (p=0.006) and distant me-
tastases (p=0.022). Nuclear β-catenin expression showed significant 
correlation with distant metastasis (p=0.001). No correlation of SOX2 
expression and nuclear or cytoplasmic β-catenin expression respec-
tively was obtained.
Conclusion. We demonstrated that high protein levels of both SOX2 
and β-catenin respectively are associated with metastatic disease in 
CRC but did not find inverse expression levels of SOX2 and β-catenin 
as the in vitro data would suggest. Our result is in itself consistent as 
the proposed down-regulation of β-catenin by SOX2 should lead to 
an inverse correlation of each of the both factors with distant metas-
tases which was not the case. Thus, the repression of β-catenin/Wnt-
signalling by SOX2 found in vitro might have possibly resulted from 
the overexpression of SOX2 in the experimental system, but does not 
seem to occur in CRC.

Poster Gastroenteropathologie: Unterer GI-Trakt II

Fr-057 
Loss of CD8-positive intra-tumoral tumor infiltrating 
 lymphocytes (iTILs) independently predicts the lymphatic and/
or vascular invasion in colorectal cancer
Karamitopoulou E .1, Patsouris E .1, Peros G .2, Lugli A .3, Zlobec I .3
1University of Athens, Department of Pathology, Athen, 
2University of Athens, 4rth Department of Surgery, Athen, 
3University of Basel, Institute of Pathology, Basel

Aims. Lymphatic and/or vascular invasion is an adverse prognostic 
factor in colorectal cancer (CRC) and is often considered an indication 
for adjuvant therapy. Aim of the present study was to identify protein 
biomarkers that could accurately predict lymphatic and/or vascular 
invasion in a well characterized cohort of CRC patients.
Methods. 215 patients were entered into this study and stratified into 4 
groups based on lymphatic (L) and/or vascular (V) invasion positivity/
negativity: 30 L+V+, 56 L+V−, 7 L-V+ and 122 L−V−. Multi-punch tissue 
microarrays with an average of 4 tumor punches per case were stained 
for 21 tumor-related and one host-related factors, namely β-Catenin, 
E-Cadherin, EGFR, pERK, RHAMM, pAKT, TGF-b, pSMAD2, p21, 
p16, Bcl-2, Ki67, APAF-1, MST1, RKIP, VEGF, EphB2, MMP7, Lamin-
in5g2, MUC1, CDX2 as well as intra-tumoral and peri-tumoral CD8+ 
tumour infiltrating lymphocytes (iTILs and pTILs) and scored as the 
average percentage of immunoreactivity per case.
Results. Of the 22 protein markers, none were specifically predic-
tive of L+. Overexpression of CDX2 and E-cadherin were linked to 
V+ (p=0.036) and L−V− (p=0.01), respectively. Loss of Bcl-2 (p=0.02) 
and particularly of CD8+ iTILs (p<0.001) and pTILs (p=0.004) was 
observed in patients with L+V+ cancers. In multivariate analysis only 
CD8+ iTILs were independently predictive of L+V+ (OR (95%CI): 0.84 
(0.73–0.95); p<0.001).
Conclusion. CD8+ intratumoral TILs appear to be a strong predictor 
of L/V status in CRC and should be considered in preoperative and 
postoperative management of colon and rectal cancer patients.

Fr-058 
Impact of KRAS, BRAF, CpG Island Methylator Phenotype 
(CIMP), O-6-methylguanine-DNA methyltransferase  
(MGMT) and microsatellite instability on tumor budding  
in colorectal cancer
Zlobec I .1, Bihl M .1, Foerster A .1, Rufle A .1, Terracciano L .1, Lugli A .1
1University Hospital Basel/Institute for Pathology, Basel

Aims. Tumor budding in colorectal cancer is predictive of lymph node 
and distant metastasis, vascular and lymphatic invasion, local recur-
rence and poor outcome. Despite these highly negative attributes, little 
is known about the molecular changes promoting a tumor budding 
phenotype. Therefore, the aim of this study was to elucidate the rela-
tionship and possible confounding prognostic effects of KRAS, BRAF, 
CpG Island Methylator Phenotype (CIMP) and O-6-methylguanine-
DNA methyltransferase (MGMT) status on tumor budding in mic-
rosatellite stable and instable (MSS/MSI-L; MSI-H) colorectal cancer.
Methods. 127 patients selected to include 34 MSI-H and 93 MSS/MSI-
L underwent molecular analysis for KRAS and BRAF, MSI (BAT25, 
BAT26, D2S123, D5S346, D17S250), CIMP [CACNA1G, CDKN2A(p16), 
CRABP1, MLH1, and Neurog1] and MGMT. Tumor budding was 
scored using pan-cytokeratin-stained whole tissue sections and high-
grade budding (HG) was defined as >6 buds/HPF.
Results. HG tumor budding was not associated with KRAS, BRAF, 
CIMP or MGMT in neither MSS/MSI-L or in MSI-H cancers. Ad-
ditionally, it maintained its adverse effect on outcome independent 
of MSI status (p=0.025), KRAS (p=0.047), BRAF (p=0.018), CIMP 
(p=0.046) and MGMT (p=0.05). In MSI-H cancers only, CDKN2A(p16) 
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methylation and HG tumor budding were strongly correlated (p=0.01; 
AUC=0.72), with 13/16 methylated cases (81.3%) identified as HG tumor 
budders. CDKN2A(p16) methylation translated into poorer patient 
outcome in these patients (p=0.052) and was linked to advanced pT 
classification (p=0.022) and vascular invasion (p=0.013).
Conclusion. Our results indicate that the established negative prog-
nostic effect of tumor budding is not confounded by KRAS, BRAF, 
MSI, CIMP or MGMT status. Our study supports the notion of differ-
ent pathways to tumor budding dependent on MSI status. In particu-
lar, gene silencing by CDKN2A(p16) methylation may play a signifi-
cant role in the activation of a tumor budding phenotype in patients 
with MSI-H colorectal cancers.

Fr-059 
HER-2 amplification in a small subset of colorectal cancers in 
caucasian and asian patients – a comparative study with  
implications for trastuzumab (Herceptin) therapy in colo- 
rectal cancer
Marx A .H .1, Simon R .1, Mirlacher M .2, Yekebas E .3, Atanackovic D .4, 
Grob T .1, Sauter G .1, Izbicki J .R .3, Terracciano L .5, Bokemeyer C .4
1 University Medical Center Hamburg-Eppendorf, Institute 
of Pathology, Hamburg, 

2University Medical Center Hamburg-Eppendorf, Pathology, Hamburg, 
3 University Medical Center Hamburg-Eppendorf, 
Department of Surgery, Hamburg, 

4 University Medical Center Hamburg-Eppendorf, Department 
of Oncology, Hematology, BMT with section Pneumology,  
Hubertus Wald Cancer Center, Hamburg, 

5University Hospital Basel, Institute of Pathology, Basel

Aims. HER-2 is the molecular target for antibody-based treatment 
of Her-2 positive breast and gastric cancer (trastuzumab). The poten-
tial benefit of anti-HER-2 therapy is currently investigated in several 
other HER-2 amplified cancers. To address the potential applicability 
of anti-HER-2 therapy in colorectal cancer (CRC), tissue microarray 
(TMA) sections and colorectal resection specimens of 1851 Caucasian 
patients and 228 Asian patients were analyzed for HER-2 overexpres-
sion and amplification.
Methods. Tissue microarray (TMA) sections and colorectal resection 
specimens of 1851 Caucasian and 228 Asian patients were analyzed 
for HER-2 overexpression and amplification using FDA approved re-
agents for immunohistochemistry and fluorescence in situ hybridiza-
tion.
Results. HER-2 amplification was seen in 2.5% of 1439 interpretable 
CRC from Caucasian patients and in 4.95% of 202 interpretable CRC 
from Asian patients. Amplification was often high level with HER-2 
copies ranging from 4 to 60 per tumor cell and was strongly related 
to protein overexpression. HER-2 amplification and overexpression 
were unrelated to histological tumor type, tumor localization, grad-
ing, pT, pN, pM or survival. As heterogeneity of drug target expression 
could represent a major drawback for targeted cancer therapy we next 
studied HER-2 heterogeneity in selected cases. Extensive evaluation of 
all available large sections from patients with HER-2 positive CRC re-
vealed heterogenous findings in 3 of 6 cases. However, one patient with 
a homogenous Her-2 amplification in the primary CRC and metasta-
ses and progressive disease under standard chemotherapy was sub-
sequently treated with trastuzumab monotherapy, resulting in stable 
disease over a period of 6 months.
Conclusion. In summary, high level HER-2 amplification occurs in a 
small fraction of CRCs of Caucasian and Asian patients. Our data sug-
gest, that Her-2 amplification is more frequent in Asian compared to 
Caucasian CRC patients. Anti HER-2 therapy in tumors with homog-
enous Her-2 amplification can be effective. Adequate clinical trials are 
needed to further evaluate this approach.

Fr-060 
p53 in UICC-stage III colon cancer treated with 5-FU  
containing chemotherapy: prognostic impact and  
clinicopathological correlations
Aust D .1, Tittel J .1, Köhne C .-H .2, Mauer M .3, Lutz M .4, Carrato A .5, 
Stöhlmacher J .6, Bedenne L .7, Popov I .8, Baretton G .1
1Institute for Pathology, TU Dresden, Dresden, 
2 Department of Hematology and Oncology, Oldenburg, 
3EORTC Headquarters, Brüssel, 
4Caritaskliniken St . Theresia, Saarbrücken, 
5Elche University Hospital, Alicante, 
6TU Dresden, Dresden, 
7INSERM, Dijon, 
8Institute for Oncology and Radiology of Serbia, Belgrad

Aims. p53, a tumor suppressor gene located on chromosomal arm 
17p encodes for a transcription factor that regulates the expression 
of genes involved in apoptosis, angiogenesis, cell cycle and genome 
maintenance. Its product, the p53 protein, may respond to DNA dam-
age by triggering either growth arrest during the G1- or G2- phase of 
the cell cycle or apoptosis. While it is unquestionable, that p53 plays a 
pivotal role in colon carcinogenesis, its prognostic and predictive val-
ue is still under debate. This study aimed to test the prognostic value 
and clinicopathological correlations of p53-accumulation in UICC 
stage III colon cancers which were treated within the PETACC2-trial. 
In this trial, patients received either infusional or bolus administra-
tion of 5-FU/leukovorin without significant differences in patient out-
come between the two treatment arms.
Methods. 493 tumors from patients treated within the PETACC2 trial 
were used to design tissue microarrays consisting of 5 tumor and 1 
normal mucosa core (mean 0.6 mm) per patient. Immunohistochem-
istry was done using the anti-p53-mAb (DO 1; Progen; 1:1500; citrate 
buffer,pH6) on the Ventana Benchmark ® autostainer. The slides were 
then automatically scored using the automated cellular imaging sys-
tem ACIS III ® (DAKO). The slides were also checked under the mi-
croscope by 2 investigators for data consistency. 452/493 cases were 
available for analysis, all cases with only 1 tumor core were excluded 
from analysis.
Results. p53-accumulation was more frequent in left-sided than in 
right-sided tumors (p<0.0001). However, p53-accumulation was less 
frequent in mucinous tumors (p=0.02) and in tumors with mutated 
BRAF (p=0.012). p53-accumulation did not correlate with patient age, 
sex, pT-stage, pN-stage, the number of positive lymphnodes, tumor 
grading or KRAS-Status. There was no correlation between p53-accu-
mulation and disease free (HR 1.08; 95% CI: 0.76; 1.53) or overall sur-
vival (HR 0.85;95% CI: 0.55; 1.33).
Conclusion. p53 accumulation did not have any prognostic impact on 
disease free and overall survival in this set of UICC-stage III colon 
cancers after adjuvant treatment with 5-FU. p53-accumulation, how-
ever, was significantly associated with tumor location in the right co-
lon, BRAF-WT-status and non-mucinous histology.
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Fr-061 
MSI status in UICC stage III colon cancer treated with 5-FU 
 containing adjuvant chemotherapy: lessons from the  
PETACC2 trial
Aust D .1, Mauer M .2, Kerr D .3, Lutz M .4, Carrato A .5, Bedenne L .6, 
Popov I .7, Stöhlmacher J .8, Köhne C .-H .9
1Institute for Pathology, TU Dresden, Dresden, 
2EORTC Headquarters, Brüssel, 
3University of Oxford, Oxford, 
4Caritaskliniken St . Theresia, Saarbrücken, 
5Elche University Hospital, Alicante, 
6INSERM, Dijon, 
7Institute for Oncology and Radiology of Serbia, Belgrad, 
8TU Dresden, Dresden, 
9Department of Hematology and Oncology, Oldenburg

Aims. MSI-status is thought to be a prognostic and possibly predic-
tive factor in colon cancer. Patients with MSI-H tumors tend not to 
benefit from adjuvant treatment with 5-fluorouracil (FU)-containing 
protocols. In PETACC2, patients received adjuvant treatment after 
R0-resection with either infusional or bolus administration of 5-FU/
leukovorin without significant differences in patient outcome between 
the two treatment arms. This translational study aimed to determine 
the prognostic effect of MSI status and its associations with clinico-
pathological parameters.
Methods. DNA was extracted from FFPE tumor samples (n=486) that 
were collected from the PETACC2-trial using the Qia Amp® Micro Kit 
according to the manufacturers protocols. MSI status was assessed by 
fragment length analysis of the two monomorphic markers BAT25 and 
BAT26 that are highly indicative of high microsatellite instability. Sta-
tistical analyses were done using the Fisher’s extact test and Kaplan-
Meier survival analysis.
Results. MSI analysis was successful in 462/486 cases (95.1%). 9.7% 
of these samples were MSI-H. Patients with MSI-H tumors were sig-
nificantly younger (mean age: 57.1 years) than those with MSS tumors 
(mean age: 61.9 years; p=0.0023). 71.8% of all right-sided tumors were 
MSI-H, whereas only 30.0% of the left sided tumors showed MSI-H 
(p<0.0001). MSI-H was more frequent in mucinous adenocarcinomas 
(27.5%) than in adenocarcinomas, NOS (7.4%; p<0.0001). MSI-H was 
also associated with poor differentiation (p<0.0001). 34.1% of the tu-
mors with mutated BRAF but only 7.3% with BRAF WT were MSI-H 
(p<0.0001). Patients with MSI-H tumors tended to have a longer dis-
ease free survival (p=0.07; HR 0.52). MSI-status, however, was not cor-
related with overall survival, patient sex, pT-stage, pN-stage, number 
of metastasized lymph nodes or KRAS-status.
Conclusion. MSI status did not prove to be a strong prognostic marker 
in this set of UICC stage III colon cancer treated with 5-FU containing 
chemotherapy, although patients with MSI-H tumors tended to have a 
longer disease free survival. MSI status, however, was associated with 
tumor location in the right sided colon, mucinous tumor type, poor 
differentiation and mutations in the BRAF gene.

Fr-062 
Polymorphisms in the EGFR gene are not associated with  
anti-EGFR induced skin rash by Cetuximab in metastatic 
colorectal cancer
Reiche J .A .1, Schütz E .1, Stintzing S .2, Heinemann V .2, Kirchner T .1, 
Jung A .1
1Ludwig-Maximilians University, Institute of Pathology, München, 
2Ludwig-Maximilians University, Hospital Grosshadern, München

Aims. The targeted therapy of colorectal carcinomas (CRC) with anti-
EGFR directed monoclonal antibodies like Cetuximab has proven to 
be effective when patients react with skin rash. Skin rash is a better 
predictor for the response than the mutation status of the predictive 
biomarker KRAS. Unfortunately, skin rash is not a predictive bio-

marker as it occurs after patients have been treated with the antibody. 
Skin rash also occurs when treating NSCLCs (non-small cell lung can-
cer) with tyrosine kinase inhibitors. Thus, we concluded that skin rash 
should be caused by genetic means but not for immunological reasons. 
Therefore we studied tissue from study patients with grade 3 or no skin 
rash for polymorphisms in the EGFR gene to correlate these polymor-
phisms with the occurrence of skin rash.
Methods. DNA was isolated from 10 patients each with grade 3 or 
no skin rash respectively which were available from the CIOX study 
a clinical study comparing the effects of irinotecan or oxaliplatin in 
the context of a 5-Fluoruracil and Cetuximab backbone therapy. Us-
ing partly nested PCRs with exon spanning primer-pairs the coding 
region of the 28 exons of the EGFR was amplified and subsequently 
sequenced applying Sanger-sequencing. The resulting sequences 
were compared with each other and a reference EGFR-sequence 
(NM_005228). Polymorphisms were correlated in mono- and multi-
variant models with skin rash.
Results. The DNA sequences specific for the 28 exons of EGFR were 
amplified successfully. A variety of polymorphisms that had been 
described already were detected, thus proving the concept of the se-
quencing strategy to be correct. When correlating the polymorphisms 
with the occurrence or absence of skin rash no statistical significant 
correlation could be found thus indicating that the EGFR itself does 
not seem to be involved in the mediation of skin rash in patients with 
metastatic colorectal cancer treated with anti-EGFR targeted antibod-
ies.
Conclusion. Polymorphisms in the coding region of EGFR are not 
predictive for a good response to Cetuximab. To eventually find a cor-
relation between the skin rash and good reaction to the antibody other 
genes in the EGFR pathway need to be investigated. This should be 
done best applying next generation sequencing approaches.

Fr-063 
Thymidine phosphorylase (TP) and Dihydropyrimidine dehy-
drogenase (DPD) protein expression in stromal cells of colo-
rectal liver metastases correlate with patient survival
Lassmann S .1, Schöpflin A .1, Tang L .2, Capanu M .3, Klimstra D .2, 
Kemeny N .4, Werner M .1
1Institute of Pathology, University Medical Center Freiburg, Freiburg, 
2 Dept . of Pathology, Memorial Sloan Kettering Cancer Institute, New 
York, New York, 

3 Dept . of Epidemiology and Biostatistics, Memorial Sloan Kettering 
Cancer Institute, New York, New York, 

4 Dept . Gastrointestinal Oncology, Memorial Sloan Kettering Cancer 
Institute, New York

Aims. We previously found that the 5-FU associated makers thymi-
dine phosphorylase (TP) and dihydropyrimidine dehydrogenase 
(DPD) are not predictive for the clinical response of colorectal cancer 
(CRC) patients with resected liver metastasis to adjuvant treatment by 
hepatic arterial infusion/FUDR and systemic CPT11, if assessed at the 
mRNA level in microdissected, metastasized CRC cells (Lassmann 
et al., Gastroenterology 2007). Here we now evaluated the prognostic 
and predictive value of TP and DPD protein expression in the same 
group of CRC patients.
Methods. Of the previously investigated patient group, 82/94 patients 
were included (Kemeny et al., JCO 2003; Lassmann et al., Gastroenter-
ology 2007). Serial sections of formalin-fixed and paraffin-embedded 
CRC liver metastases were stained for TP and DPD protein expres-
sion, with subsequent separate evaluation of metastasized CRC and 
surrounding stromal cells (score 0/1/2/3  =  negative/weak/moderate/
strong). Statistical analyses were performed for correlation of TP and 
DPD protein expression with 1) hepatic and extrahepatic recurrences 
as well as overall survival (OS) and 2) previously determined TP and 
DPD mRNA expression in metastasized CRC cells (Lassmann et al., 
Gastroenterology 2007).
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Results. Metastasized CRC cells mostly showed negative/weak protein 
expression (score 0+1) for TP (76/81, 94% of cases) and DPD (78/78, 
100% of cases). In contrast, surrounding stromal cells rather exhib-
ited moderate/strong protein expression (score 2+3) for TP in 61/80 
(77%) and for DPD in 20/75 (26%) of cases. In metastasized CRC cells, 
TP (p=0.0113), but not DPD (p=0.2766) protein expression correlated 
significantly with mRNA expression. TP and DPD protein expres-
sion were closely associated in metastasized CRC cells (p=0.0005) and 
in stromal cells (p<0.0001). As previously seen at the mRNA level, 
TP and DPD protein expression in metastasized CRC cells was not 
of prognostic or predictive value. However, TP (p=0.0017) and DPD 
(p=0.0377) protein expression in stromal cells was significantly associ-
ated with overall survival.
Conclusion. The current study shows that the stromal component of 
CRC liver metastases may play an important role in the response to 
5-FU associated adjuvant therapy, particularly in the expression of 
proteins involved in 5-FU activation (TP) and degradation (DPD). 

Supported by grant of Mushett Family Foundation, New Jersey, US .

Fr-064 
Adipophilin/Perilipin-2 marks lipid droplets in human disease
Straub B .1, Gyöngyösi B .1, König M .1, Hashani M .1, Pawella L .1, 
Lehmann-Koch J .1, Heid H .2, Schirmacher P .1
1University Clinic Heidelberg, Institute of Pathology, Heidelberg, 
2 German Cancer Research Center, Helmholtz-Group Cell Biology, 
Heidelberg

Aims. Lipid droplets (LDs) are dynamic storage compartments for 
energy-rich fats that are nearly ubiquitously present in eukaryotic 
cells. LDs exert tissue-specific functions in certain cell types such as 
adipocytes, steroidogenic cells, and lactating mammary gland epithe-
lial cells. LDs are increased in certain conditions following cellular 
damage or lipid overload. The LD/cytoplasm interface is stabilized 
by amphiphilic proteins of the PAT-family with its main constituents 
perilipin, adipophilin and TIP47. Whereas in mouse, perilipin is re-
stricted to adipocytes and steroidogenic cells, adipophilin and TIP47 
are near-ubiquitously expressed. We could previously show that PAT-
proteins are differentially expressed during hepatocyte steatogenesis 
and in malignancy and that adipophilin may serve as a good general 
marker for lipid droplet-accumulation in disease.
Methods. In this study, we analyzed the value of immunohistochem-
istry with antibodies against the PAT-protein adipophilin in human 
tissues and in disease.
Results. In normal human tissues, adipophilin-positive LDs were es-
pecially prominent in adrenal gland cortical cells, in hepatocytes and 
hepatic stellate cells in liver, ovarian stromal cells, cardiomyocytes, 
striated and smooth myocytes, lactating mammary gland epithelial 
cells, plurivacuolar adipocytes, as well as in Leydig and Sertoli cells 
of the testis. Single adipophilin-positive LDs were also found nearly 
ubiquitously in diverse epithelial cells of the gastrointestinal tract 
and in the epidermis. In contrast, perilipin expression was restricted 
to uni- and plurivacuolar adipocytes, sebocytes and steatotic hepato-
cytes. Concerning pathological conditions associated with lipid stor-
age, adipophilin was strongly expressed in lipid-laden macrophages 
(“foam cells”) in e.g. atherosclerotic lesions, fat necrosis and choles-
teatosis and around different-size LDs in steatotic hepatocytes. Ad-
ditionally, adipophilin-positive LDs marked the margin of ischemic 
infarcts of heart, liver, kidney, and colon. In diabetic kidney, more 
adipophilin-positive LDs were detected than in normal kidney. In 
cardiomyopathies, likewise, adipophilin staining was enhanced in 
comparison to normal tissues.
Conclusion. Adipophilin staining improves detectability of LDs and 
immunohistology for adipophilin may be a helpful tool in various hu-
man pathologies ranging from the detection of microvesicular hepa-
tocyte steatosis, foam-cell reactions to subacute organ infarcts.

Fr-065 
IgG4-related systemic disease of the mesenteric root
Gajda M .1, Bauschke A .2, Settmacher U .2, Katenkamp D .1, Petersen I .1
1FSU Jena, Institute of Pathology, Jena, 
2FSU Jena, Department of General, Visceral and Vascular Surgery, Jena

Aims. IgG4-related disease is a new clinical entity which is charac-
terized by elevated serum IgG4 levels, infiltration of IgG4-positive 
plasma cells and mass-forming lesion with fibrosis. They show a good 
response to corticosteroids. The thyroid, pancreas, kidney, lung, pros-
tate and retroperitoneum, but also the gall bladder and bile ducts can 
be affected.
Methods. Here, we present a clinical-pathological description of a 
case, which we have received for histological diagnosis.
Results. A 37-year-old man was carefully examined to clarify an acute 
loss of the body weight and long-lasting progressive backache. Dur-
ing an explorative laparotomy a Morbus Ormond was histologically 
diagnosed. Before the multivisceral transplantation was performed en 
bloc, the diseased organs liver, pancreas, stomach and the small in-
testine with mesenteric roots were removed. The histological analysis 
demonstrated, at varying degree, fibrosis, intense inflammatory cell 
infiltration with lymphocytes, plasma cells, scattered neutrophils, 
and sometimes eosinophilic aggregates, with venulitis and oblitera-
tive arteriitis. The majority of plasma cell expressed IgG4. There were 
no evidence for malignancy. Histopathological evaluation of the re-
sected specimen demonstrated IgG4-related systemic disease of the 
mesenteric root. The pathological diagnosis was confirmed using an-
cillary immunohistochemical staining with IgG4, VEGF, VEGFR-2 
and ASMA. A half year after transplantation, the patient is completely 
symptom free and back to work.
Conclusion. The etiology of IgG4-related diseases remains to be elu-
cidated and it is necessary to accumulate and analyze larger datasets 
from patients with IgG4-related disease worldwide. The most com-
mon differential diagnosis is a Morbus Ormond and Erdheim-Chester 
disease.

Fr-066 
A comparative histomorphological study investigating the 
efficacy and biocompatibility of different barriers to prevent 
peritoneal adhesion formation
Brochhausen C .1, Schmitt V .H .1, Planck C .2, Hollemann D .1, Krämer B .2, 
Wallwiener D .2, Planck H .3, Kirkpatrick C .J .1
1University Medical Centre, Institute of Pathology, Mainz, 
2Eberhard Karls University, Clinic of Gynecology, Tübingen, 
3Institut für Textilforschung und Verfahrenstechnik, Denkendorf

Aims. Postoperative adhesions pose a major clinical problem. The 
contact between the damaged surface and the intact serosa of adjacent 
intestine or the abdominal wall plays a crucial role in adhesion for-
mation. The prevention of postoperative adhesions therefore involves 
gentle surgical technique and physical barriers aiming to separate 
denuded peritoneum and intact serosa. Despite a variety of barriers 
consisting of several materials already in clinical use, no comparative 
histomorphological trials evaluating the efficacy and biocompatibility 
of these materials exist.
Methods. In an animal study Wistar rats underwent serosal wound-
ing via a standardised method and were treated with various liquid 
(Adept®), gel-like (Intercoat® and Spraygel®) and solid (Seprafilm® 
and Supraseal®) barriers. The control group was not treated with any 
barrier after suffering the serosal lesions. After 14 days the animals 
were sacrificed and the treated areas were explanted and processed by 
standardised techniques for histological evaluation. By haematoxylin 
and eosin, chloracetate esterase and EvG stain 14 animals out of each 
group (8 animals out of the Spraygel® group) were scored regarding 
inflammation, foreign body reaction and fibrosis by two independent 
investigators.
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Results. The groups of Adept®, Intercoat®, Seprafilm® and the con-
trol group showed minimal inflammation. The Seprafilm® group on 
the contrary demonstrated mild and the Suprathel® group moderate 
inflammation. Signs of foreign body reaction were seen in animals 
treated with Adept® and Supraseal® only. Fibrosis was minimal in the 
Adept® and the control group and moderate in the Seprafilm® group. 
No significant fibrosis was seen in the animals treated with Intercoat®, 
Spraygel® and Supraseal®.
Conclusion. According to our literature research this is the first study 
involving a comparative histological investigation of relevant barrier 
materials. All groups merely presented minimal to slight inflamma-
tory and minor foreign body reaction. Interestingly, animals treated 
with Intercoat® and Suprathel® did not show any signs of fibrosis. The 
extent of fibrosis plays a major role in the validation of adhesion bar-
riers since the fibrous tissue is responsible for the clinical symptoms 
such as bowel or vessel obstruction.

Fr-067 
Tissue bank working group of the comprehensive cancer  
centers: a national platform for tissue bank-related questions
Herpel E .1, Dietel M .2, Büttner R .3, Möller P .4, Reifenberger G .5, 
Sperker B .6, Höfler H .7, Schirmacher P .1
1Institute of Pathology, University Hospital Heidelberg, Heidelberg, 
2Institute of Pathology, Campus Charité Mitte, Berlin, 
3Department of Pathology, University of Bonn Medical School, Bonn, 
4Institute of Pathology, Ulm University, Ulm, 
5 Department of Neuropathology Heinrich-Heine-University Düsseldorf, 
Düsseldorf, 

6German Cancer Aid, Bonn, 
7Institute of Pathology, Technische Universität München, München

Aims. The Tissue bank working group of the Comprehensive Cancer 
Centers (CCC) was founded in 2006. Since early 2010, the AG is under 
the auspices of the German Cancer Aid. Participants in addition to 
the CCCs, are many other university and non-university centers. The 
aim of the AG is to establish common interests and to discuss issues of 
tissue banking to vote and to work and to develop common standards.
Methods. Tasks and areas of the AG are the mutual assistance for 
the implementation of existing regulations and ethical issues (ethical 
votes, consent regulations), structural ask, rule of procedure, project 
management), coordination of IT solutions and data management, 
quality management, including accreditation/ certification, the con-
cepts involvement in the development of guidelines (SOPs), standards 
in the assessment and optimization of tissue quality and the develop-
ment of financing and sustainability of tissue banks.
Results. The AG maintains a continuous exchange of information on 
all central tissue bank issues through regular meetings and use of their 
platform (email/ homepage). The AG supports individual tissue banks 
in specific technical/ organizational questions (quality management 
including SOPs, ethical votes, informed consent, IT, business regula-
tions). Common applications including applications for funding from 
external funding organisations were provided in a coordinated way, 
by the AG. It is involved in guideline development (Bevilacqua et al.) 
and has national (TMF e.V.) and international (BBMRI, Biobank Su-
isse) collaborations. Also lobbying for tissue banking is being oper-
ated. The AG is explicitly open for comprehensive tissue banks outside 
of the CCCs.
Conclusion. The AG tissue bank of the CCC provides a powerful plat-
form that serves further development of tissue banking in Germany, 
including co-mediation and advocacy representation.

Poster Gastroenteropathologie: Leber/Pankreas

Fr-068 
Uptake and distribution of p-borono-phenylalanine in liver 
 tissue – a histomorphological radiographical study
Brochhausen C .1, Schütz C .2, Hampel G .2, Kratz J .2, Schmidberger H .3, 
Otto G .4, Kirkpatrick C .J .1
1University Medical Centre, Institute of Pathology, Mainz, 
2University of Mainz, Institute for Nuclear Chemistry, Mainz, 
3University Medical Centre, Department of Radiooncology, Mainz, 
4 University Medical Centre, Department of Hepatobiliary, Pancreatic 
and Transplantation Surgery, Mainz

Aims. The boron neutron capture therapy (BNCT) represents a thera-
py for non-resectable liver tumours or multiple liver metastases. With 
this therapy tumour tissue can be selectively destroyed by externally 
induced particle irradiation. BNCT is applied in clinical trials for the 
therapy of tumours of the central nervous system as well as head- and 
neck tumours. Furthermore, BNCT was used for the successful treat-
ment of colorectal liver metastases with a complete remission of the 
tumour in the two treated patients. For further analyses and a better 
understanding of this therapy a clinical pilot study was performed. 
Hereby the up-take of the10B-carriers p-borono-phenylalanine (BPA) 
in the liver and its distribution in tumour and non-tumour tissue was 
analysed.
Methods. In 4 patients with multiple liver metastases of colorectal 
carcinoma BPA was administered by intravenous infusion during 
surgery. After hemihepatectomy an ex situ perfusion using histidine-
tryptophan-ketoglutarate (HTK) solution was started. Tissue samples 
from the tumour and the tumour-free areas of the liver were taken for 
radiochemical and histomorphological analyses. Samples were anal-
ysed using quantitative neutron capture radiography of cryosections 
combined with histological analysis. The slides were fixed on polycar-
bonate detectors and irradiated in the TRIGA reactor in Mainz and 
than chemically developed. The up-take of boron and its distribution 
was visualized by computer-assisted analysis of the radiographic im-
ages. After digitalization the boron amounts in different compart-
ments of the slides were analysed after an overlay of the radiographic 
films with the histological slides.
Results. In tumour-free liver tissue small amounts of BPA were ob-
served in a homogenous distribution. The highest uptake could be de-
tected in intact tumour cells. In necrotic tissue and in steatotic areas 
the lowest uptake of BPA could be found. Interestingly, the areas of 
desmoplastic stroma reaction revealed amounts of BPA comparable 
with that in viable tumour cells.
Conclusion. In this study for the first time the radiographic BPA up-
take was correlated with histological data. We could show that the up-
take in viable tumour cells and in desmoplastic stroma is at the highest 
level. The lowest amounts of BPA could be found in necrotic areas and 
steatotic hepatocytes. Our results underline the fact that boron uptake 
is dependent on the metabolic activity of cells. In further experiments 
we compare the uptake of BPA with different prognostic markers.



50 | Der Pathologe · Supplement 1 · 2011

Abstracts

Fr-069 
Interobserver agreement of steatosis assessment in  
donor liver biopsies
Biesterfeld S .1, Knapp J .2, Götte H .3, Otto G .4
1Heinrich Heine University, Department of Cytopathology, Düsseldorf, 
2Johannes Gutenberg University, Institute of Pathology, Mainz, 
3 Johannes Gutenberg University, Institute of Medical Biostatistics, 
Epidemiology and Informatics, Mainz, 

4 Johannes Gutenberg University, Department of Transplantation Surgery, 
Mainz

Aims. A higher degree of steatosis in donor livers has been identified 
as one of the major risk factors for severe complications after liver 
transplantation. Due to the limited period of time between explanta-
tion and transplantation, the analysis of frozen-section histology has 
been widely accepted as standard procedure for steatosis assessment. 
In our study, we analyzed the reliability of the histological assessment 
of macrovesicular and microvesicular steatosis in 120 donor liver bi-
opsies between frozen sections and paraffin sections and between two 
observers and compared the results with those of stereological point 
counting on digitized microphotographs.
Methods. The liver specimens were sent unfixed as ice-cooled subcap-
sular wedge biopsies of 0.7–2  cm side length and were immediately 
processed. Intraoperative diagnosis was made on H&E-stained fro-
zen sections; the remaining material was formalin-fixed and paraf-
fin-embedded and analyzed later on H&E-stained, PAS-stained and 
EvG-stained routine slides. Re-evaluation was performed later with-
out knowledge of the previous diagnosis by an independent second 
observer. Macrovesicular and microvesicular steatosis were estimated 
separately as 0%, 1%, 5%, 10%, 15% etc. in 5% steps.
Results. A high correlation between the results of the observers could 
be confirmed by pair-wise correlation analysis (macrovesicular steato-
sis: r>0.9; microvesicular steatosis: r>0.88). A few number of outliers 
had to be considered: In five cases of frozen section analysis (4.2%) 
and in three cases of paraffin section analysis (2.5%), the two observ-
ers came to differences for the percentage of macrovesicular steatosis 
which exceeded the ±2 SD interval range. The results for macrovesicu-
lar and microvesicular steatosis were only loosely correlated (r<0.7). 
Stereological point counting resulted in significantly lower mean val-
ues, standard deviations and ranges for both types of steatosis com-
pared to conventional histopathology.
Conclusion. From our study it may be concluded that the results on 
frozen section histology and on paraffin sections for the assessment of 
macrovesicular steatosis and of microvesicular steatosis are well com-
parable. Further it could be shown that re-evaluation of the slides by a 
second independent observer led to very similar results as compared 
to the original diagnosis at the date of liver explantation. Thus, intra-
operative steatosis assessment represents not only a useful and quickly 
applicable, but also reliable method.

Fr-070 
Histological examination of the donor large bile ducts  
isolated during liver transplantation
Hansen T .1, Hollemann D .1, Kirkpatrick C .J .1, Otto G .2
1Institute of Pathology, University of Mainz, Mainz, 
2 Department of Transplantation and Hepatobiliopancreatic Surgery, 
University of Mainz, Mainz

Aims. Bile duct necrosis is a feared complication of liver transplanta-
tion as it often leads to graft failure. As a common underlying mecha-
nism, ischemia is crucial for its development, thus leading to different 
terms of its description such as ischemic cholangiopathy or ischemic-
type biliary lesion (ITBL). In this study, we analyzed the donor bile 
ducts taken during liver transplantation in order to find novel aspects 
in the pathogenesis of bile duct necrosis.

Methods. Bile duct tissue specimens of 36 donors were isolated during 
liver transplantation, fixed in PBS-buffered formalin and processed 
according to standard protocols.
Results. Almost all specimens showed a loss of epithelium, which was 
complete in 17%. Furthermore, a majority of the cases (87%) showed 
diffuse transmural bleeding of the bile duct. Inflammation was gener-
ally only sparsely detected. By contrast, the most remarkable altera-
tions were observed in the arterioles: in 36% of the cases, we found 
damage of the endothelial lining which was characterized by decrease 
of the endothelial cells and subendothelial oedema; additionally, 47% 
of the donors revealed variable numbers of necrotic arterioles. Con-
comitantly, necrosis of bile duct wall occurred often in these patients 
(with a total number of 20 donors). Finally, vessels with thrombi could 
be detected in 42% of the specimens.
Conclusion. To our knowledge, this is the first study analyzing the 
histology of donor bile ducts immediately after transplantation. The 
most interesting finding was a remarkable large number of cases with 
vascular damage leading to arteriolonecrosis and being possibly asso-
ciated with bile duct necrosis. Further study should elucidate whether 
these lesions might also generally play a role in ITBL.

Fr-071 
Comparative morphologic and molecular characterization  
of different murine models of hepatocarcinogenesis
Weber A .1, Boege Y .1, Frick L .1, Thies S .1, Fuchs T .2, Buendia M .A .3, 
Schulze-Bergkamen H .4, Heikenwaelder M .5
1University Zurich, Department of Pathology, Zürich, 
2ETH Zurich, Machine Learning Laboratory, Zürich, 
3Institut Pasteur, Institut Pasteur, Paris, 
4Heidelberg, National Center of Tumor Diseases, Heidelberg, 
5Munich, Institute for Virology and Helmholtz Zentrum, München

Aims. It is the aim of our study to characterize different mouse model 
of hepatocarcinogenesis in order to define which model(s) reflect(s) 
which aspects of human hepatocarcinogenesis. Thus successful inter-
ventional studies in particular mouse models can be better extrapolat-
ed for possible human clinical trials. The models studied recapitulate 
different etiologies of human hepatocarcinogenesis: chemically- and 
inflammation-induced as well as chronic hepatocyte death-related 
carcinogenesis.
Methods. In the respective models studied, mice developed hepato-
cellular carcinoma (HCC) due to: diethylnitrosamine (DEN) treat-
ment; hepatocyte-specific over-expression of lymphotoxin αa and βb 
(LT mice); hepatocyte-specific deletion of the anti-apoptotic protein 
Mcl1 (Mcl-1 ΔD-hep mice); liver-specific transgenic c-myc proto-
oncogene, or deletion of TAK1 and NEMO in liver parenchymal cells 
(TAK1LPC-KO). Murine HCC were studied and categorized by mor-
phologic and densitometric analysis including immunophenotyping, 
analysis of genomic changes (CGH), and gene expression profiling, as 
well as Western blot analysis followed by validation.
Results. Morphology, immunophenotype, and genetic changes in 
HCC (chromosomal losses and gains determined by CGH) were rath-
er uniform in HCC of DEN-treatment and transgenic c-myc mice, but 
more heterogenous in the other models. Gene expression analyses re-
vealed a mostly homogenous pattern in HCC due to DEN-treatment 
and transgenic c-myc, respectively, indicating highly proliferative, 
poorly differentiated tumors, whereas the other models revealed het-
erogenous patterns including low proliferative, highly differentiated 
tumors.
Conclusion. HCC of the different murine models have strikingly dif-
ferent morphologies, immuno-phenotypes, patterns of chromosomal 
alterations and gene expression profiles, allowing a classification of 
murine HCC according to these criteria. Hepatocarcinogenesis in LT 
mice and Mcl-1 ΔD-hep mice seems to be closest to human hepato-
carcinogenesis. Comparison with human HCC allows us to identify 
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appropriate molecular targets and mouse models for therapeutic ap-
proaches to subtypes of human HCC.

Fr-072 
Modeling genomic instability in step-wise human  
hepa tocarcinogenesis
Heiss C .1, Martin Müller M .2, Breuhahn K .2, Schirmacher P .2, Benner A .1, 
Longerich T .2
1German Cancer Research Center/Division of Biostatistics, Heidelberg, 
2University Hospital Heidelberg/Institute of Pathology, Heidelberg

Aims. Genomic alterations in human tumors have been frequently 
identified using classical comparative genomic hybridization (CGH). 
We aimed at the characterization of the step-wise development of 
chromosomal instability during human hepatocarcinogenesis.
Methods. Therefore we applied oncogenetic tree modeling on all 
available classical CGH data (n=895) to determine occurrence of ge-
netic alterations over time. Nine losses (1p, 4q, 6q, 8p, 9p, 13q, 16p, 16q, 
17p) and ten gains (1q, 5p, 6p, 7p, 7q, 8q, 17q, 20p, 20q, Xq) of genomic 
information that occurred in at least 10% of cases were used to build 
the oncogenetic tree model.
Results. In silico analysis revealed that meanwhile protumorigenic 
candidate genes have been identified for each recurrently altered chro-
mosomal hotspot. 
Whereas gains of 1q and 8q together with losses of 8p represented early 
etiology-independent alterations, gains at 6q and 17q combined with 
losses of 6p and 9p were observed during tumor progression. HBV-
induced HCCs showed significantly more chromosomal aberrations 
compared to -negative tumors. HBV-HCCs were characterized by 
losses of 1p, 4q, and 13q, while virus-negative HCCs showed an asso-
ciation of gains at 5p, 7, 20q, and Xq. Five aberrations were signifi-
cantly associated with tumor dedifferentiation and were used to build 
a robust progression model of step-wise human hepatocarcinogenesis 
(gain 1q – gain 8q – loss 4q – loss 16q – loss 13q).
Conclusion. Oncogenetic tree modeling allows to describe the devel-
opment of chromosomal instability over time and identifies genomic 
alterations that are implicated in malignant transformation and tu-
mor dedifferentiation. Thus, oncogenic candidate genes that are coded 
on chromosome arms 1q and 8q may be candidate targets to prevent 
malignant transformation and/or serve as biomarkers for the early di-
agnosis of human HCC, which may help to improve both treatment 
and prognosis of HCC patients.

Fr-073 
K19 pattern in cirrhotic septa parallel hepatocarcinogenesis
Lennerz J .1, Chapman W .2, Brunt E .3
1 Massachusetts General Hospital/Harvard Medical School, 
Department of Pathology, Boston, 

2 Washington University School of Medicine, Department of 
Surgery, St . Louis, 

3 Washington University School of Medicine, Department 
of Pathology and Immunology, St . Louis

Aims. Cirrhotic septa harbor vascular channels, inflammatory, fi-
brogenic cells and ductular epithelial cells, collectively referred to as 
ductular reaction (DR). Lack of DR around hepatocellular carcinoma 
(HCC) has been noted; however, the relationship of epithelial K19 
structures to intralesional carcinogenesis is unexplored.
Methods. The epithelial-stromal compartment was examined us-
ing routine H&E and K19 immunohistochemistry around cirrhotic 
nodules (CN), dysplastic nodules (DN) and HCC in 176 nodules from 
explanted livers. Breakdown of selected hepatocellular nodules by 
underlying disease: autoimmune hepatitis (n=5); Alagille’s syndrome 
(n=5), cryptogenic cirrhosis (n=12), alcoholic liver disease (n=30), HBV 
(n=11), HCV (n=98), non-alcoholic steatohepatitis (n=5), primary scle-
rosing cholangitis (n=10).

Results. Qualitative patterns around CN, DN and HCC were com-
plex, attenuated, and absent, respectively (p<0.001). Quantification 
of K19 profiles from CN to DN(74% reduction), and DN to HCC(99% 
reduction) were significantly greater than modeled reduction based on 
dispersion over larger perimeters of DN(57%) and HCC(76%). Neither 
necrosis nor apoptosis markers could explain the K19 loss, however 
markers of epithelial-to-mesenchymal transition were significantly 
altered using SNAIL and S100A4 labeling (p<0.0001). Thus, pheno-
typic changes in perinodular epithelial cells parallel malignant pro-
gression within hepatocellular nodules. Assessment of upstream TGF 
β-signaling in the perinodular epithelial compartment showed func-
tional evidence of increased proportions of pSMAD2/3 around DN 
compared to CN (p<0.0001).
Conclusion. The relationship of extranodular epithelial loss with 
intranodular malignant progression is compelling, implies involve-
ment of the epithelial-stromal compartment in the progression, and 
suggests paracrine signaling. The predictable alterations of perinodu-
lar K19 structures provide a unique insight into the dynamics of the 
microenvironment during hepatocarcinogenesis as well as a pattern-
based diagnostic tool.

Fr-074 
IMP3 expression in hepatocellular carcinoma
Wachter D .L .1, Kristiansen G .2, Hellerbrand C .3, Breuhahn K .3, 
Fritzsche F .2, Hartmann A .1, Riener M .-O .1
1 University Hospital Erlangen-Nuremberg, Institute of Pathology, 
Erlangen, 

2 University Hospital Zurich, Zürich, 3University Hospital Heidelberg, 
Institute of Pathology, Heidelberg

Aims. Hepatocellular carcinoma (HCC) is the most common primary 
liver cancer in adults. Patients usually present with advanced disease 
and rarely qualify for curative therapy. Therefore immunohistochemi-
cal markers that help to discriminate benign from malignant process-
es early and that inherit prognostic significance would be eligible.
Methods. For this study clinically and pathologically well character-
ized Tissue Microarrays (TMAs) containing 55 normal liver tissue 
samples, 365 HCCs with 122 corresponding non-tumorous liver tis-
sue, 10 hepatocellular adenomas, 13 focal nodular hyperplasias and 9 
dysplastic nodules from resection specimens of Western European 
patients were stained for IMP3 and the findings were correlated with 
clinicopathological parameters. To test the diagnostic value of IMP3 
another 61 core needle biopsies were stained for IMP3 and the findings 
were compared to Glypican-3 and CD34, two established markers in 
the diagnosis of HCC. Additionally the staining pattern of IMP3 was 
evaluated in large sections.
Results. HCCs in TMAs were positive for IMP3 in 26% of cases com-
pared to absent expression in normal and non-tumorous liver tissue 
and benign liver tumors. Patients with IMP3 expression in HCCs had 
a significantly poorer overall survival (p=0.045). In core needle biopsy 
specimens sensitivity and specificity of IMP3 in the diagnosis of HCC 
were found to be 52% and 97% respectively compared to 89% and 97% 
for Glypican-3 and 100% and 97% for CD34. In large sections the stain-
ing pattern of IMP3 was invariably patchy and accentuated at the in-
filtrative tumor border.
Conclusion. In summary IMP3 expression in HCCs is significantly 
associated with poorer overall survival and it appears as a valuable 
diagnostic tool for the differential diagnosis of HCC from benign tu-
mors and tumor-like lesions of the liver in limited biopsy material and 
may complement other useful markers.
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Fr-075 
Vessel heterogeneity in human hepatocellular carcinomas
Mogler C .1, Singer S .1, Schirmacher P .1, Longerich T .1
1Institute of Pathology Heidelberg, Heidelberg

Aims. Hepatocellular carcinoma (HCC) is one of the most common 
cancers worldwide and represents a highly vascularised neoplasm. 
Although initial antiangiogenic therapies have shown promising re-
sults its prognosis remains poor. We aimed on the characterisation 
of tumor vasculature in human HCC as the basis for future specific 
anti-angiogenic therapy.
Methods. Immunohistological staining of CD34, CD31, and alpha 
smooth muscle actin (ASMA) were performed on 192 HCC liver sam-
ples using tissue microarrays. The CD31/MIB1 ratio was assessed to 
determine the proliferating capillary index (PCI). Additionally, the 
microvessel pericyte coverage index (MPI) and the microvessel den-
sity (MVD) were recorded.
Results. In general, HCC was characterized by a highly heterogenous 
tumor vasculature that differed both with respect to vessel number 
and structure. Well differentiated HCCs showed the highest mean 
PCI (13%, 9%, and 6% for G1, G2 respectively G3 tumors; p=0.057). 
Additonally, G1-HCCs showed the lowest pericyte coverage whereas 
microvessels in G3-HCCs frequently contained a pericyte layer. Mi-
crovessel density decreased with increasing tumor stage, whereas PCI 
increased. Mean MPI did not vary significantly between the tumor 
stages.
Conclusion. Similarities in HCC tumor vasculature are difficult to 
correlate with well-investigated parameters (TNM stage, grading). 
Our findings suggest that HCC tumor vessels are highly diverse not 
only in structure but also presumably in stability and functionality 
and might therefore respond differently to antiangiogenic approach.

Fr-076 
Detection of SIRT particle outisde of the heaptic  
vasculatur and their potential pathophysiological impact –  
a case report
Brochhausen C .1, Hansen T .1, Maus S .2, Pitton M .B .3, Kirkpatrick C .J .1
1University Medical Centre, Institute of Pathology, Mainz, 
2University Medical Centre, Clinic for Nuclear Medicine, Mainz, 
3University Medical Centre, Clinic for Radiology, Mainz

Aims. The selective internal radiotherapy (SIRT) represents a thera-
peutic option in non resectable liver tumours. Within this treatment 
the tumour will be embolized with Ytrium90 loaded resin particles 
resulting in the destruction of the tumour tissue. The safety of this 
procedure has been demonstrated in several studies. However, some 
minor complications including localized pain, nausea, and elevated 
transaminase levels are documented. Furthermore, SIRT-induced 
gastrointestinal injuries with ulcerative inflammation are known. The 
pathophysiology of these lesions is not completely understood.
Methods. We report about a female patient with detection of SIRT-
Particle outside of the liver artery.
Results. A 79-year-old female patient with cholangiocellular carcino-
ma and SIRT therapy underwent esophagogastroscopy. Histologically, 
a severe ulcerative inflammation of the distal esophagus was found 
without any signs of dysplasia or detection of fungi. In the submu-
cosal tissue spheroical non-polarizing material was detected without 
foreign body reaction. In the partial resection of the liver with com-
bined cholecystectomy the same particles were found in the tumour 
tissue and lymphatic vessels in a lymph node from the gallbladder. 
The particles could be found within the vessels wall or perivascular 
respectively. 
In a scanning electron microscopical analysis (SEM) of SIRT-resin 
particles after different storage periods slight surface modification 
could be demonstrated indicating slow degradation of the resin poly-
mer molecule.

Conclusion. Several case reports described ulcerative inflammatory 
mucosal lesions in the gastrointestinal tract after SIRT-therapy with 
detection of SIRT-particles. The pathophysiological role of these par-
ticles is not entirely understood. After latency from more than one 
month a direct radiation defect is not presumably. The used resin 
particles are inert and showed a good biocompatibility. However, in 
other applications the use of resin particles have shown inflammatory 
changes in long term follow up, indicating that during time a slow re-
action processes could lead to the modification of resin polymers with 
the demasking reactive groups. The presented SEM data underlined 
these interpretations since surface modification is a sign of degenera-
tive processes. Further analyses are needed to better understand the 
processes which are responsible for the alteration of the long term bio-
compatibility of inert particles in the physiological, potential reactive 
environment.

Fr-077 
A comprehensive assessment of inflammation in  
cholangio carcinoma – impact on patient survival
Goeppert B .1, Frauenschuh L .1, Stenzinger A .1, Hain A .1, Gdynia G .1, 
Warth A .1, Thelen A .2, Bahra M .3, Sinn B .4, Seehofer D .3, Neuhaus P .3, 
Schirmacher P .1, Weichert W .1
1Ruprecht Karls University, Institute of Pathology, Heidelberg, 
2 University Hospital Leipzig, Department of General Visceral 
and Transplantation Surgery, Leipzig, 

3 Charité Universitätsmedizin, Department of General, Visceral and 
 Transplantation Surgery, Berlin, 

4Charité Universitätsmedizin, Institute of Pathology, Berlin

Aims. Cholangiocarcinoma (CC) is a rare malignant tumor arising 
from bile duct cells. The prognosis of affected patients is poor. Several 
risk factors, including hepatolithiasis, liver fluke infection, and ana-
tomical abnormalities, all associated with inflammation of the biliary 
tract, have been described. In addition, infiltrating immune cells as 
well as expression of antigen presenting molecules are known to cor-
relate with patient survival in several tumor entities. Therefore, our 
aim was to characterize the expression of major histocompatibility 
complex (MHC) class I and tumor-infiltrating immune cells in a large 
cohort of human CC including extrahepatic (ECC) and intrahepatic 
(ICC) cholangiocarcinomas.
Methods. A qualitative and quantitative assessment of tumor-infil-
trating immune cells was performed in 165 CCs by immunohisto-
chemistry using tissue microarrays. Immune cells were analyzed us-
ing the following markers: CD4, CD8, CD20, CD45R, CD68, Fox-P3, 
and Perforin. In addition, expression of MHC class I on tumor cells 
was assessed. Inflammatory infiltrate and MHC class I expression 
were correlated with each other, clinicopathological variables, and 
patient survival.
Results. High MHC class I expression in tumor cells was associated 
with increased levels of CD8+ but not CD4+ or CD20+ tumor-infil-
trating immune cells. Small tumors showed higher levels of CD4+ cells 
(p=0.007) and nodal negative carcinomas had significantly higher lev-
els of MHC class I (p=0.039). ECC patients whose tumors displayed 
high numbers of CD4+ and CD8+ tumor-infiltrating immune cells 
showed a trend towards longer patient survival when compared to 
patients without tumor associated inflammation. ECC patients with 
high MHC class I expression had a significantly longer survival times 
than MHC class I negative patients (p=0.027). In contrast, in ICC no 
correlation between tumor-infiltrating immune cells or MHC class I 
expression and patient survival was seen.
Conclusion. Our findings indicate that tumoral expression of antigen 
presenting molecules and tumor associated inflammation might be of 
importance in the progression of cholangiocarcinoma and ultimately 
have an influence on the fate of CC patients. However, our results also 
indicate that ECC and ICC might be different in this regard.
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Fr-078 
Carcinosarcoma of gallbladder exhibiting the immun o-
phenotype of a metaplastic carcinoma
Rath A .F .1, Doll D .2, Nimphius W .1, Moll R .1
1University of Marburg, Institute of Pathology, Marburg, 
2University of Marburg, Department of Visceral Surgery, Marburg

Aims. The biological nature of mixed epithelial-mesenchymal tumors 
of the gallbladder is not yet clear. We studied morphology and im-
munophenotype of a particular case of gallbladder carcinosarcoma.
Methods. A 84 year old female patient clinically presented with acute 
cholecystitis with gallbladder hydrops. Intraoperatively there was firm 
pannus-like tissue around the gallbladder. The cholecystectomy speci-
men was examined macroscopically, histologically and by immuno-
histochemistry.
Results. A polypous structure of 1.5 cm size was seen in the opened 
gallbladder. Histology showed gangrenous cholecystitis but also ex-
tended malignant tumor consisting of flat well-differentiated adeno-
carcinoma and exophytic poorly differentiated osteosarcoma with 
spindle cell pattern, osteoid formation and focal necrosis. Both com-
ponents invaded the subserous tissue, accompanied by fibrosis. In the 
cystic duct stump, high grade intraepithelial neoplasia was noted but 
no invasive tumor. Immunohistochemistry of the gallbladder tumor 
revealed positive staining for the primary cytokeratins K8, K18 and 
the differentiation-related cytokeratins K7 and K20 not only in the 
carcinomatous but also in the sarcomatous component. In the latter 
component partial coexpression of vimentin was detected. Both com-
ponents also showed nuclear positivity for p53.
Conclusion. In contrast to previous cases of gallbladder carcinosar-
comas reported in the literature the osteosarcomatoid component of 
the present case showed an unusually high level of epithelial markers, 
with predominance of cytokeratins, including differentiation-related 
subtypes, over vimentin. In fact, CK 20 has not yet been described 
before in any sarcomatous tumor. These data suggest that the osteosar-
comatous tumor cells arose from the epithelial adenocarcinomatous 
component via processes of dedifferentiation, epithelial-mesenchymal 
transition and metaplasia. We interpret the present case as a metaplas-
tic carcinoma of the gallbladder.

Fr-079 
Morphological and immunohistochemical characterization  
of intraductal papillary neoplasms (IPNs) of the bile duct
Schlitter A .M .1, Born D .2, Riener M .-O .3, Siveke J .T .4, Perren A .2, 
Esposito I .1
1Technical University Munich, Institute of Pathology, München, 
2University of Bern, Institute of Pathology, Bern, 
3Institute of Pathology, University Hospital Erlangen, Erlangen, 
4 Technical University of Munich, 2nd Department of Internal Medicine, 
Klinikum Rechts der Isar University Hospital, München

Aims. Intraductal papillary neoplasms (IPN) of the bile duct and 
biliary intraepithelial neoplasms (BillN) are still poorly characterized 
precursor lesions of intra- and extrahepatic bile duct adenocarcinoma. 
Aim of this study was a detailed morphological classification of IPN 
based on a European cohort.
Methods. Thirty-two IPN patients were included into the cohort; sur-
gical resection material was available in 75%, biopsy material in 25% 
of the cases. Conventional histomorphological analysis and immuno-
histochemistry for mucin core proteins (MUC1, MUC2, MUC 5AC), 
developmental markers (Cdx2, Pdx1, β-catenin) and protein products 
of tumor-suppressor genes (p53, Smad4) were performed.
Results. Patients had median age of 65 years (range 44–83) at diagno-
sis and were predominantly males (65%). Most IPNs were located in 
the extrahepatic bile duct (including hilar location, 72%). Subtyping 
of IPN was done according to classification of IPMN in the pancreas 
in three different types: pancreatobiliary type including oncocytic 

type (47%), intestinal type (19%) and gastric type (9%). 25% presented a 
mixed phenotype. Whereas pancreatobiliary type was prevalent in in-
trahepatic locations (87%), all four subtypes including a large number 
of mixed variants were observed in extrahepatic IPNs. The majority 
of IPNs were associated with an invasive carcinoma (55%). IPN with 
high- or low-grade intraepithelial neoplasia were observed in 29% and 
16%, respectively. All invasive carcinoma were conventional tubular 
adenocarcinoma.
Conclusion. IPNs are mostly detected in advanced stages in associa-
tion with invasive carcinoma. Classification of subtypes according to 
the pancreatic counterpart IPMN revealed a high number of cases 
with mixed epithelial differentiation. Different distribution of sub-
types between intra- and extrahepatic location points to a different 
pathogenesis of biliary IPN.

Fr-080 
Tumor-like squamous metaplasia in the papilla of Vater
Kriegsmann M .1, Rambusch E .2, Otto M .1, Kriegsmann J .1, Poremba C .1
1 Research Park Trier, Center of Histopathology, Cytology and 
Molecular Diagnostics (CHCMD) Trier, Trier, 

2 Hospital Mutterhaus der Borromäerinnen, Department of 
Internal Medicine, Trier

Aims. Duodenal papilla may harbour heterotopic, metaplastic, dys-
plastic (intraepithel neoplasia) or neoplastic lesions. While gastric or 
pancreatic heterotopia is relatively common, squamous metaplasia has 
been described only in the bile or pancreatic duct or in association 
with malignant tumours, but to the best of our knowledge not in the 
papilla of Vater up to date.
Methods. We describe a case of a 44  year old male suffering from 
chronic pancreatitis. In duodeno-gastroscopy, a tumorous swelling of 
the papilla of Vater was detected. Biopsies were taken from the tumor-
ous regions of the papilla.
Results. H&E staining revealed moderate chronic inflammation and 
island-like areas of metaplastic squamous epithelium. Immunohisto-
chemistry using CK8 antibodies showed positive staining of the origi-
nal cylinder-cell epithelium of the mucosa of the papilla, while CK5/6 
antibodies revealed positive staining of the cells of the metaplastic 
squamous epithelium. No intraepithelial neoplasia or malignant tu-
mor cells could be detected.
Conclusion. To the best of our knowledge, this is the fist report of 
squamous metaplasia in the duodenal papilla simulating a tumourous 
lesion without simultaneous neoplasia. With 2 years follow-up after 
the initial biopsy of the papilla of Vater, the patient is alive without 
any manifestation of malignant tumor. We conclude that unusual pre-
sentations of squamous metaplasia should be considered in the dif-
ferential diagnosis of alterations suspicious of tumour in the papilla 
of Vater.

Fr-081 
MHC class II expression in pancreatic tumors: a link to  
intra tumoral inflammation
Gaida M .M .1, Welsch T .2, Herpel E .1, Tschaharganeh D .F .1, Fischer L .2, 
Hänsch G .M .3, Schirmacher P .1, Bergmann F .1
1University of Heidelberg, Institute of Pathology, Heidelberg, 
2University of Heidelberg, Department of Surgery, Heidelberg, 
3University of Heidelberg, Institute of Immunology, Heidelberg

Aims. Major histocompatibility complex class II antigens (MHC class 
II) are constitutively expressed by professional antigen presenting 
cells and present antigenic peptides to specific CD4+ T lymphocytes. 
MHC class II expression can be induced in a variety of solid tumors.
Methods. Immunohistochemical evaluation of MHC class II on tis-
sue samples from pancreatic ductal adenocarcinoma (PDAC; n=112) 
and pancreatic endocrine tumors (PET; n=43) and correlation with 
intratumoral inflammation, infiltrate of CD4+ T lymphocytes and 
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clinical and pathological parameters. In vitro MHC class II induc-
tion on PDAC tumor cells by interferon γ . MHC class II mediated 
superantigen presentation of PDAC cells to CD4+ T-lymphocytes by 
incubation with staphylococci enterotoxin B- and measurement of T-
cell proliferation.
Results. Immunohistochemistry revealed MHC class II expression in 
86 of 112 (76.8%) PDAC samples and in 30 of 43 (70.0%) PET samples. 
In PDAC and PET, MHC class II expression correlated significantly 
with the severity and activity of intratumoral inflammation, as well 
as with the infiltration of CD4+ T-lymphocytes. High MHC class II 
expression significantly correlated with a better histological grade of 
differentiation in PDAC. In vitro MHC class II expression could be 
induced on PDAC tumor cell lines by interferon γ . These cells were 
then able to present the superantigen staphylococci enterotoxin B to 
T-lymphocytes, which resulted in T-cell proliferation.
Conclusion. Our findings suggest that MHC class II expression on 
pancreatic tumor cells is induced by the intratumoral inflammatory 
reaction in pancreatic tumors.

Fr-082 
Expression and function of SIRT1 in pancreatic carcinoma
Stenzinger A .1, Goeppert B .1, Klauschen F .2, Sinn B .2, Kamphues C .3, 
Neuhaus P .3, Bahra M .3, Weichert W .1
1University Hospital Heidelberg, Institute of Pathology, Heidelberg, 
2Charité-Universitätsmedizin Berlin, Institute of Pathology, Berlin, 
3 Charité-Universitätsmedizin Berlin, Department of General, 
Visceral and Transplantation Surgery, Berlin

Aims. Several lines of evidence indicate that the nuclear enzyme 
SIRT1 belonging to the class III histone deacetylases is implicated in 
the initiation and progression of various malignancies. SIRT1 exerts 
its function by regulating deacetylation of histone and non-histone 
substrates leading to transcriptional repression of tumor suppressor 
genes. Recently, SIRT1 gained attraction as drugable target. Since data 
on SIRT1 expression and function in pancreatic cancer are lacking we 
aimed to investigate functional implications of SIRT1 in pancreatic 
carcinogenesis and its qualification as pancreatic cancer specific dru-
gable target.
Methods. We investigated the impact of SIRT1-specific small molecule 
inhibition and target knock down as well as combinatorial regimens 
including conventional chemotherapy and small molecule inhibitors 
directed against the EGFR in pancreatic cancer cell culture models. 
Using the xCelligence system, cellular events were measured quantita-
tively in real-time and corroborated by secondary conventional read-
outs including FACS analysis. Employing immunohistochemistry 
SIRT1 expression was analyzed in a large cohort of pancreatic ductal 
adenocarcinomas and subsequently correlated with clinicopathologi-
cal data and patient survival.
Results. Small molecule inhibition of SIRT1 led to a rapid growth ar-
rest and strongly influenced cell viability in Gemcitabine resistant 
and Gemcitabine sensitive pancreatic cancer cell lines. This effect was 
even more pronounced in combinatorial regimens with Gemcitabine 
or small molecule inhibitors directed against EGFR. We found SIRT1 
expression in 27.9% of 129 pancreatic adenocarcinomas. Strong SIRT1 
expression was a significant predictor of poor survival both in univar-
iate (p=0.002) and multivariate (HR 1.65, p=0.045) survival analysis.
Conclusion. Our finding that SIRT1 inhibition leads to a growth ar-
rest in pancreatic cancer cell lines in synergy with established con-
ventional therapeutics as well as our in vivo findings implicate that 
SIRT1 might represent an attractive target for novel chemotherapeutic 
approaches in pancreatic cancer.

Fr-083 
Expression of Hugl-1 in normal pancreatic tissue and  
pancreatic carcinoma
Biesterfeld S .1, Kauhausen A .2, Gockel I .3, Schimanski C .C .2
1Heinrich Heine University, Department of Cytopathology, Düsseldorf, 
2  Johannes Gutenberg University, First Department of Internal 
Medicine, Mainz, 

3 Johannes Gutenberg University, Department of General and 
Abdominal Surgery, Mainz

Aims. The loss of an immunohistochemical expression of Hugl-1, the 
human homologue of Drosophila tumour suppressor gene Lgl, has 
been correlated with advanced tumor stage and tumor progression 
in various tumor types, including colorectal carcinoma, gastric car-
cinoma, hepatocellular carcinoma, melanoma and endometrial carci-
noma. The aim of our study was to evaluate the expression of Hugl-1 in 
normal pancreatic tissue and in pancreatic carcinoma; up to now, no 
data on pancreatic lesions were available.
Methods. Pancreatic cancer tissue samples were obtained from 121 
patients undergoing pancreatic biopsy or resection, respectively. 
Immunohistochemistry was performed on paraffin sections, using 
the LSAB+ System (Dako). Tumor samples were classified into four 
groups based on the homogeneous staining intensity (negative, weakly 
positive, moderately positive, strongly positive).
Results. Normal pancreatic tissue showed homogeneously a moderate 
to strong Hugl-1 expression in all types of pancreatic ducts. In exocrine 
glandular tissue a more scattered staining pattern with only weak to 
moderate staining intensity and also some negative epithelial cells 
was observed. The endocrine islets revealed a uniform staining pat-
tern and were weakly positive. As an additional finding, parasympa-
thetic ganglion cells surprisingly showed a strong Hugl-1 positivity. In 
pancreatic carcinoma, the overall expression rate for Hugl-1 was 57.0% 
(69/121). A correlation between Hugl-1 expression and tumor stage 
or tumor grading, respectively, could not be demonstrated (p>0.05). 
Lymph node mestastases, however, were significantly more frequent 
in tumors with loss of Hugl-1 expression (48.3% vs. 25.8%, p=0.029).
Conclusion. The loss of Hugl-1 expression is a quite frequent finding 
in pancreatic carcinoma and is significantly associated with a higher 
risk for lymph node metastasis. Further clinical and statistical analy-
sis after a suitable observation period will help to evaluate if also an 
influence on the outcome of this prognostically very poor type of car-
cinoma may be present.

Fr-084 
Downregulation of Desmocollin 2 is correlated with shorter 
patients survival in pancreatic cancer
Hamidov Z .1, Altendorf-Hofmann A .2, Settmacher U .2, Chen Y .1, 
Petersen I .1, Knösel T .1
1Friedrich-Schiller University/Institute of Pathology, Jena, 
2 Friedrich-Schiller University/Department of General, Visceral 
und Vascular Surgery, Jena

Aims. Genome wide expression profiling has identified a number of 
genes expressed at higher levels in pancreatic ductal adenocarcinoma 
(PDAC) than in normal tissue. Our objectives in this study were: (1) to 
test whether genes were also distinct on the protein level, (2) to evalu-
ate these biomarkers in a series of well characterized PDACs, (3) to 
correlate the expression with clinicopathological data including pa-
tients survival.
Methods. Tissue micro arrays (TMAs) of 117 R0-resected PDACs in 
stage I to III were constructed to evaluate the genes desmocollin 1 
(DSC1), desmocollin 2 (DSC2), desmocollin 3 (DSC3), MDM 2, CEA, 
CK7, CK8, CK18, CK19, CK20, CA19–9, TLE1, PLTX1, Factor H and 
Mesothelin. In total, 1755 samples were analyzed.
Results. On protein level high expression of DSC2 was observed in 
90.4% (score2/3), DSC1 in 67.6%, DSC3 in 0.9%, MDM 2 in 15.7%, CEA 
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in 60.9%, CK7 in 85.2%, CK8 in 96.5%, CK18 in 94.8%, CK19 in 93.9%, 
CK20 in 11.5%, CA19–9 in 86.6%, TLE1 in 8.7%, PLTX1 in 91.2%, Fac-
tor H in 95.7% and Mesothelin in 9.6%. Reduced expression of DSC2 
(score 0/1) was univariate correlated with shorter patients survival, 
higher tumor grading (G1/2 vs. G3/4)and positive lymph node status 
pN0 vs. pN1 (p=0.004, p=0.029, p=0.011, respectively). In multivariate 
analysis reduced expression of DSC2 and higher tumor grading corre-
lated independently with shorter patients survival in 5-year long term 
follow up. Tumor stage was of marginal influence (p=0.052).
Conclusion. Reduced expression of DSC2 is significantly correlated 
to shorter patients survival, higher tumor grading and positive lymph 
node status in PDACs and could serve as a prognostic marker.

Fr-085 
Heat shock protein 70 is a promising new therapeutic target  
in pancreatic endocrine tumors
Bergmann F .1, Harjung A .1, Mayer P .1, Breinig M .1, Britsch S .1, Malz M .1, 
Fischer L .2, Ehemann V .1, Schirmacher P .1
1University of Heidelberg/ Institute of Pathology, Heidelberg, 
2University of Heidelberg/ Department of Surgery, Heidelberg

Aims. Therapeutic options for inoperable and progressive pancreatic 
endocrine tumors (PET) are limited, which urges the need for the de-
velopment of innovative therapeutic strategies. The objective of this 
study was to evaluate the role of heat shock protein (Hsp) 70 as a puta-
tive therapeutic target in PET, based on a large series of human PET 
and on in vitro analyses.
Methods. Using 200 formalin-fixed, paraffin embedded and 15 snap 
frozen human PET samples, the expression and transcription of 
Hsp70 and its isoforms was examined using immunohistochemistry, 
Western blots, and qRT-PCR. The human carcinoid cell line BON and 
the mouse insulinoma cell line ß-TC-3 were used to test the response 
to a therapy with Hsp70 inhibitors, including the combination with 
conventional chemotherapeutics.
Results. Hsp70 was found to be expressed in virtually all PET, show-
ing higher levels of expression than in non-neoplastic pancreatic tis-
sues. In vitro, the inhibition of Hsp70 resulted in a significant reduc-
tion of cell viability and a significant increase of the apoptotic rate. In 
combination with conventional chemotherapeutics, the inhibition of 
Hsp70 resulted in an additive therapeutic effect.
Conclusion. Hsp70 represents a promising new therapeutic target for 
a specific therapy of PET, which might be of benefit especially for pa-
tients with inoperable or progressive tumors.

Poster Kardio- und Transplantpathologie

Fr-086 
The intermediate filament nestin is not a specific marker  
for endothelial progenitor cells – new perspectives for its  
physiological and diagnostic role
Brochhausen C .1, Halstenberg S .1, Unger R .E .1, Wiedenroth C .1, 
Tsaryk R .1, Hansen T .1, Kirkpatrick C .J .1
1University Medical Centre, Institute of Pathology, Mainz

Aims. Since its first description in 1990 by Lendahl et al., the inter-
mediate filament (IF) protein nestin was assumed as a marker for pre-
cursor or stem cells especially of neuroectodermal and mesenchymal 
origin. Nestin is needed in these cells for the disassembly of vimentin 
bundles during mitosis. Thus, nestin seems to play a role in the distri-
bution of IF proteins to the daughter cells. Taking these findings to-
gether, for over a decade nestin was considered to be an IF protein spe-
cific for stem or progenitor cells. More recent findings demonstrated a 
nestin expression in injured and regenerating tissues, indicating that 
nestin is a marker for activated cells, which are migrating, proliferat-

ing, and changing their morphology. Aim of our study was to detect 
nestin in the cardiovascular tree, in haemangiomas and lymphangio-
mas as well as in cultured endothelial cells of different origin.
Methods. For the in situ study Human aorta, A. and V. renalis, liver, 
V.  cava, lung, liver, endocardium, hemangiomata and lymphangio-
mata were analyzed immunohistologically with monoclonal antibod-
ies against nestin, CD31, D2–40, and Ki67. In lymphangiomata and 
hemangiomata laser capture microdissection follwed by real-time 
PCR were performed. For in vitro analyses, human umbilical vein ECs 
(HUVEC), human pulmonary microvascular ECs (HPMECs), an im-
mortalized HPMECs cell line (HPMECs-ST1), and a hemangiosarco-
ma cell line (ISO-HAS) was cultured. The cells were immunostained 
for the expression of CD31, actin and nestin in subconfluent and con-
fluent cultures. Real time PCR was performed to detect nestin mRNA.
Results. In all blood vessels, endothelial cells were positive for nes-
tin, CD31 and negative for D2–40. Ki67 was found in a few endothelial 
cells. The endothelium of lymphatic vessels reacted negative for nestin 
but positive for D2–40 and CD31. PCR analyses after laser capture mi-
crodissection confirmed the negativity of nestin in lymphatic vessels. 
In vitro nestin could be found in all types of cultured ECs, both in 
confluent and in subconfluent populations, with marked differences 
in the intensity between the various sources via immunofluorescence 
and real-time PCR.
Conclusion. The intermediate filament nestin is not an exclusive 
marker for proliferative endothelium. However, nestin discriminates 
blood vessels from lymphatic endothelium and can serve to discrimi-
nate endothelium from lymphatic and blood vessel origin. In ongoing 
experiments we analyse the possible function of nestin with help of 
siRNA experiments.

Fr-087 
Trpv4 – a central factor of fluid shear stress-induced  
arteriogenesis
Troidl K .1, Jung G .1, Troidl C .2, Schaper W .1, Schmitz-Rixen T .3
1Max-Planck-Institute for Heart and Lung Research, Bad Nauheim, 
2Kerckhoff Heart Centre, Bad Nauheim, 
3Goethe University, Frankfurt

Aims. The development of a collateral circulation (arteriogenesis), 
bypassing an arterial occlusion, is important for tissue survival but 
remains functionally defective. We have previously demonstrated 
that elevated fluid shear stress (FSS) in an arteriovenous shunt model 
completely normalized blood flow in femoral-occluded rabbits. Ad-
aptation to rats allowed us to determine the gene expression pattern 
of growing collaterals and to identify FSS-sensitive genes, which are 
involved in the transduction of the physical stimulus into a molecular 
response.
Methods. Rats were subjected to femoral artery ligation (FAL) com-
bined with distal arteriovenous (AV) shunt (n=6). mRNA from fluid 
shear stress stimulated growing collaterals was isolated and differen-
tially expressed genes were identified by a whole genome microarray. 
Pre-existing sham treated collaterals of the contra-lateral side served 
as control. Selected genes were validated by qRT-PCR and corre-
sponding protein expression was localized by immunostaining. Gain 
of function was tested by pharmacological activation via osmotic 
minipumps in femoral artery ligated rats without AV-shunt and loss 
of function was tested in gene-deficient mice. In order to investigate 
the effect of exercise on the anatomical and molecular levels in com-
parison to the shunt model, femoral artery ligated rats were exercised 
twice daily for 15 min on a treadmill.
Results. The screen revealed mechanosensitive transient receptor 
potential cation channel, subfamily V, member 4 (Trpv4), which is 
constantly up-regulated in the endothelium of growing collaterals. Its 
pharmacological activation by 4αPDD leads to enhanced arteriogen-
esis in rats whereas in TRPV4 -/- mice collateral growth is impaired. 
In the exercise group we detected a transient elevation of TRPV4 0.5 h 
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after the training in comparison to the group without training, which 
declines to control levels after 6 h. Exercise produced a mild statisti-
cally insignificant increase in number and diameter of visible collat-
erals compared to ligation group. Normalization of high FSS in the 
shunt group by re-occlusion of shunt before mRNA isolation lead also 
to dropping of Trpv4 expression.
Conclusion. Trpv4 is a sensor in the fluid shear stress stimulated en-
dothelium of growing collaterals. Ongoing activation of Trpv4 leads to 
enhanced arteriogenesis.

Fr-088 
Expression of IL-17A in human atherosclerotic lesions  
is associated with increased inflammation and plaque  
vulnerability
Erbel C .1, Wangler S .1, Lasitschka F .1, Gleissner C .A .1, Dengler T .J .1
1University of Heidelberg, Heidelberg

Aims. A chronic (auto)immune response is the critical mechanism in 
atherosclerosis. Interleukin-17A is a pivotal effector cytokine, which 
modulates immune cell trafficking and initiates inflammation in 
(auto)immune and infectious diseases. However, expression of IL-17A 
in the context of human atherosclerosis has hardly been explored.
Methods. Carotid artery plaques were collected from 79 patients un-
dergoing endarterectomy. Patients were grouped according to their 
symptomatic status (TIA, stroke), plaque morphology and medica-
tion. Quantitative RT-PCR was used to analyze tissue inflammation 
and immunohistochemistry to assess cellular source of IL-17A expres-
sion and lesion morphology.
Results. Carotid plaques from patients with ischemic symptoms 
were characterized by a highly activated inflammatory milieu in-
cluding accumulation of T cells (p=0.04) and expression of IL6 and 
VCAM1 (p=0.02, p=0.01). Expression of IL17A and its positive regula-
tors IL21 and IL23 was present in atherosclerotic lesions, significantly 
upregulated in atheromas of symptomatic patients (p=0.03, p=0.004, 
p=0.03), and expression of IL17A and IL21 showed a strong correla-
tion (p=0.002, r=0.52). The cellular source of lesional IL-17A expres-
sion are T cells, macrophages, B cells and plasma cells. Vulnerable/
ruptured plaques were significantly associated with IL17A expression 
levels (p=0.003). In addition, IL17A showed a marked negative corre-
lation with the potent anti-inflammatory/atheroprotective cytokine 
IL10 (p=0.0006,r=-0.46). Furthermore, treatment with a HMG-CoA 
reductase inhibitor or acetylsalicylic acid showed reduced levels of 
IL21, IL23 and VCAM1, (all p<0.05), but did not influence IL17A.
Conclusion. The association of IL-17A with ischemic symptoms and 
vulnerable plaque characteristics suggests that the pro-inflammatory 
cytokine IL-17A may contribute to atherosclerosis und plaque instabil-
ity.

Fr-089 
CXCL4 downregulates the atheroprotective hemoglobin  
receptor CD163 in human macrophages
Lasitschka F .1, Shaked I .2, Erbel C .3, Hakimi M .4, Böckler D .4, Katus H .5, 
Ley K .2, Gleißner C .A .3

1University of Heidelberg, Department of Pathology, Heidelberg, 
2La Jolla Institute for Allergy and Immunology, La Jolla, 
3University of Heidelberg, Department of Cardiology, Heidelberg, 
4University of Heidelberg, Department of Vascular Surgery, Heidelberg, 
5Innere Medizin III, Kardiologie, Heidelberg

Aims. CXCL4 is a platelet-derived chemokine that promotes macro-
phage differentiation from monocytes. Deletion of the PF4 gene that 
encodes CXCL4 reduces atherosclerotic lesions in Apoe-/- mice. Ob-
jective: we sought to study effects of CXCL4 on macrophage differen-
tiation with possible relevance for atherogenesis.
Methods. Human primary macrophages were generated by incubat-
ing human peripheral blood monocytes for six days with either recom-

binant human M-CSF or CXCL4. Gene expression was analyzed by 
real-time PCR, protein surface expression by flow cytometry. Human 
carotid and coronary arteries were obtained after endatherectomy or 
post mortem. Expression of PF4, CD163 and CD68 in human arter-
ies was analyzed by real-time PCR or immunohistochemistry. Paired 
t-tests were used for single comparisons, one-way ANOVA with post 
hoc Tukey test or Dunnett’s test for multiple comparisons where ap-
propriate. Correlation was determined by non-parametric Spearman’s 
testing. All analyses were done two-sided, p<0.05 was considered sig-
nificant.
Results. Flow cytometry for expression of surface markers in M-CSF- 
and CXCL4-induced macrophages demonstrated virtually complete 
absence of the hemoglobin scavenger receptor CD163 in CXCL4-in-
duced macrophages. mRNA for CD163 was downregulated as early 
as two hours after CXCL4. CD163 protein reached a minimum after 
three days, which was not reversed by treatment of cells with M-CSF. 
The CXCL4 effect was entirely neutralized by heparin, which bound 
CXCL4 and prevented CXCL4 surface binding to monocytes. Pre-
treatment of cells with chlorate, which inhibits glycosaminoglycan 
synthesis, strongly inhibited CXCL4-dependent downregulation of 
CD163. Similar to recombinant CXCL4, releasate from human plate-
lets also reduced CD163 expression. CXCL4-differentiated macro-
phages were unable to upregulate the atheroprotective enzyme heme 
oxygenase-1 at the RNA and protein level in response to hemoglobin-
haptoglobin complexes. Immunofluorescence of human atheroscle-
rotic plaques demonstrated presence of both CD68+CD163+ and 
CD68+CD163- macrophages. PF4 and CD163 gene expression within 
human atherosclerotic lesions were inversely correlated, supporting 
the in vivo relevance of CXCL4-induced downregulation of CD163.
Conclusion. CXCL4 may promote atherogenesis by suppressing 
CD163 expression in macrophages, which are then unable to upreg-
ulate the atheroprotective enzyme heme oxygenase-1 in response to 
hemoglobin.

Fr-090 
Bone loss and osteoblastic transdifferentiation in  
the aorta after minor disruption of kidney function  
in ApoE-/- mice
Koleganova N .1, Piecha G .2, Geldyyev A .1, Ritz E .1, Slabiak-Blaz N .2, 
Müller A .1, Gross-Weissmann M .-L .1
1University of Heidelberg, Heidelberg, 
2Medical University of Silesia, Katowice

Aims. Advanced chronic kidney disease is associated with mineral 
disturbances leading to bone loss and arterial calcification. It is not 
known, however, at what stage of kidney disease the mineral shift from 
bone to vasculature starts. We tested the hypothesis that even a minor 
decrease in kidney function (uninephrectomy in ApoE-/- mice) causes 
both loss of bone mass and osteoblastic transdifferentiation in aortic 
vascular smooth muscle cells.
Methods. Eight-week-old male ApoE-/- mice were randomized to 
unilateral nephrectomy (UNX) or sham operation respectively. After 
3 month blood samples were taken, mice were euthanized (using pres-
sure controlled perfusion) and bone morphometry as well as histology 
of the aorta were assessed.
Results. There was no difference between the groups with respect to 
s-creatinine, s- calcium and PTH concentrations and systolic blood 
pressure. UNX mice had 5% higher serum cholesterol and 50% higher 
serum triglyceride concentrations. The femoral bones of the UNX 
mice were characterized by smaller surface covered by osteoblasts 
(41.5±3.5 vs. 54.7±3.8%, p<0.001), lower fraction of active osteoblasts 
(36.3±4.9 vs. 49.5±3.3%, p<0.001), lower osteoid volume (0.98±0.38 
vs. 1.80±0.20%, p<0.001), higher number of osteoclasts (6.5±1.6 vs. 
3.6±1.2/mm2, p<0.005), and smaller growth plate diameter (76.9±4.7 
vs. 81.7±4.0 μm, p<0.05). In the aorta of UNX mice we observed more 
intense staining for cbfa-1 and less intense staining for RANKL.
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Conclusion. In ApoE knock-out mice even after uninephrectomy a 
marked decrease in bone synthesis and a shift of the osteoblast/oste-
clast ratio is observed in the absence of changes in serum creatinine 
and PTH. In the aorta this was accompanied by increased transdif-
ferentiation with osteoblast markers in vascular smooth muscle cells.

Fr-091 
Regression of heart fibrosis in CKD is accompanied  
by decrease in plasma marinobufagenin
Koleganova N .1, Piecha G .2, Slabiak-Blaz N .2, Ritz E .1, Müller A .1, 
Fedorova O .V .3, Bagrov A .Y .3, Gross-Weissmann M .-L .1
1University of Heidelberg, Heidelberg, 
2Medical University of Silesia, Katowice, 
3NIH, Baltimore

Aims. Marinobufagenin is a causal factor in the genesis of uremic car-
diomyopathy; it induces fibrosis, and its production is stimulated by 
the renin-angiotensin system. The purpose of the present study was to 
examine whether in subtotally nephrectomized rats reversal of cardiac 
hypertrophy and fibrosis by Losartan and Spironolactone is paralleled 
by changes in plasma marinobufagenin concentrations.
Methods. Seventy-two Sprague-Dawley rats were subjected to subto-
tal nephrectomy (SNX) or sham operation. Eight weeks after surgery, 
they were either euthanized or treated orally with vehicle, losartan 
(250 mg/kg/day), spironolactone (15 mg/kg/day), and their combina-
tion for the subsequent 4 weeks (n=9–12 per group). Heart morphol-
ogy was evaluated by stereology in tissues obtained using pressure-
controlled perfusion fixation. Concentration of marinobufagenin in 
plasma was measured by an immunoassay.
Results. Systolic blood pressure was significantly (p<0.001) higher in 
SNX (173±18 mmHg) compared with sham-operated animals (116±8) 
and decreased in all treatment groups (losartan: 134±18; spironolac-
tone: 133±26; combination: 116±18). The capillary density (2.8±0.4 m/
mm2) and fibrosis (0.98±0.31%) in untreated SNX deteriorated sig-
nificantly (both p<0.001) compared with sham-op (4.8±0.3; 0.39±0.18 
respectively). Both parameters were improved in SNX treated with 
losartan+spironolactone (3.9±0.4; 0.46±0.23), but not with spirono-
lactone alone (3.0±0.7; 0.74±0.30). Losartan alone reduced fibrosis 
(0.54±0.19) but failed to improve capillary density (3.0±0.8). In paral-
lel, 12 weeks after surgery, plasma marinobufagenin levels were elevat-
ed 8-fold in untreated SNX (1.73±0.78 vs. 0.19±0.19 nmol/l in sham-op, 
p<0.001) and lower compared to untreated SNX in the SNX treated 
with losartan (0.74±0.32), spironolactone (0.85±0.44), and particularly 
losartan + spironolactone (0.59±0.40).
Conclusion. The study documents in subtotally nephrectomized rats 
major regression of heart remodeling of after combined treatment 
with losartan and spironolactone. Whether the change in marinobu-
fagenin concentration is the cause or the consequence of the cardiac 
changes is examined in ongoing studies.

Fr-092 
Intrauterine midmyocardial necrosis following intervention  
for critical aortic stenosis
Goltz D .1, Gembruch U .2, Herberg U .3, Breuer J .3, Müller A .M .1
1University Bonn Medical Center, Institute of Pathology, Bonn, 
2 University Bonn Medical Center, Dept . of Obstetrics and Prenatal 
Therapy, Bonn, 

3University Bonn Medical Center, Childrens’ Hospital, Bonn

Aims. Premature closure of the foramen ovale is a major risk factor 
for adverse postnatal outcome in children with critical aortic stenosis 
and hypoplastic left heart syndrome. It occurs in about 6% of affected 
fetuses. Prenatal catheter-based rupture of the oval fossa is indicated 
therapeutically facing progressive pulmonary venous remodeling due 
to high left atrial pressure.

Methods. We report on a foetus of 24+1 weeks of gestation, echocar-
diographically presenting with a critical aortic stenosis with intact in-
teratrial septum without left levoatrial cardinal vein. At the age of 23+1 
weeks intrauterine valvuloplasty of the aortic valve failed. During the 
following days the clinical condition of the fetus further deteriorated. 
One week later a catheter-based rupture of the foramen ovale was at-
tempted. The fetus died few hours after the procedure.
Results. Post mortem examination revealed moderate pericardial 
hemorrhage, an intact atrial septum with a left ventricle that formed 
the apex and a highly stenotic bicuspid aortic valve. The left ventricu-
lar epicardium close to the interventricular septum showed scars of 
the injection. In close spatial association, the myocardium of the api-
cal portions of both, the left and right ventricle, was ballooned due to 
a central, laminar necrosis that divided the myocardium into an intact 
endocardial layer towards the lumen, and an intact epicardial layer 
on the surface. Histological examination revealed necrosis within the 
midmyocardial layer with signs of fibrogenic organisation and inflam-
mation.
Conclusion. A necrosis of the central myocardial layer, dividing the 
remaining myocardium into intact epicardial and endocardial lay-
ers, is a very unsual finding and isolated midmyocardial infarction a 
non-physiological event. As a pathophysiological explanation fails, we 
suspect a local perfusion disorder after transventricular therapeutic 
epinephrine injection under valvuloplasty as triggering factor for this 
necrosis. This is supported by the fact that a) the necrotic areas are 
in close spatial relationship to the left ventricular injection sites and 
b) the age of necrosis correlates with the time of the first intrauterine 
intervention. We therefore discuss an ischemia during or after the in-
tervention, which may have been aggravated by the intraventricular 
administration of the contracting agent epinephrine.

Fr-093 
Histopathological alterations of both ventricles in trans- 
position of the great arteries (dTGA) during the long-term 
course after atrial switch operation may cause myocardial 
pump failure: morphometric results
Schnabel P .A .1, Hueging M .1, Warth A .1, Gorenflo M .2
1University Clinics Heidelberg, Institute of Pathology, Heidelberg, 
2University Clinics Heidelberg, Padiatric University Clinics, Heidelberg

Aims. Historically, dTGA was corrected by atrial switch (Mustard 
or Senning operation) until the late 1980ies. After this procedure the 
morphologic left ventricle (mLV) remains connected to the pulmo-
nary artery (PA), and the morphologic right ventricle (mRV) to the 
aorta. In the long term course, this situation results in failure of the 
mRV in many patients. As heart transplantation cannot be performed 
in all of these patients, secondary arterial switch operation (sAS) was 
considered as an option which might provide a complete correction. 
Banding of the PA is a precondition for this sAS in order to adapt the 
untrained mLV to provide systemic arterial pressure. However, band-
ing of the PA and sAS resulted in considerable lethality. In order to 
get more insight into histopathological alterations EMBs of mLV and 
mRV from dTGA patients were evaluated qualitatively and morpho-
metrically in comparison with controls.
Methods. Morphometry (stereology) was applied to evaluate myocar-
dial fibrosis by the volume density of connective tissue (VVct), “fibro-
fatty degeneration” by VVct plus the VV of fat (VVft), hypotrophy 
(or hypertrophy) of cardiomyocytes by the minimal cardiomyocyte 
diameter at the level of the nucleus (Dmin) in mLV and mRV of dTGA 
patients (n=12) compared to the respective controls from “normal” 
control left (cLV: n=10) and right ventricles (cRV: n=18).
Results. Endomysial connective tissue (VVct: fibers and fibrocytes) 
was: 8.1% (mLV) vs. 4.7% (cLV; p<0.001), and 7.2% (mRV) vs. 5.1% (cRV; 
p<0.01). VVft (perimysial fat) was: 3.0% (mLV) vs. 0% (cLV; p<0.05), 
and 0% (mRV) vs.0.4% (cRV); VVft (endomysial fat cells) was: 3.7% 
(mLV) vs. 0% (cLV; p<0.05), and 0% (mRV and cRV). Dmin (cardio-
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myocytes) was: 15.6 µm (mLV) vs. 19.2 µm (cLV; p<0.0001), and 16.9 µm 
(mRV) vs. 18.3% (cRV).
Conclusion. In EMBs taken from dTGA patients in the long-term 
course after atrial switch operation morphometric evaluation revealed 
significant fibrosis in the mRV and mLV, moreover especially signifi-
cant hypotrophy of cardiomyocytes and “fibro-fatty degeneration” in 
the mLV. This might explain the elevated morbidity and mortality of 
these dTGA patients following PA banding and secondary arterial 
switch due to failure of the mLV. Thus, the absence of myocyte hypot-
rophy and “fibro-fatty degeneration” in EMBs taken from the mLV 
earlier after atrial switch might allow PA banding and secondary arte-
rial switch without mLV failure.

Fr-094 
Hemodynamic unloading by left ventricular assist devices 
(LVAD) is associated with increased numbers of side  
population cells/stem cells in the myocardium
Wohlschläger J .1, Levkau B .2, Schmid C .3, Stypmann J .4, Baba H .A .1
1 University Hospital of Essen, Institute of Pathology and Neuro-
pathology, Essen, 

2Universitätsklinik Essen, Institute of Pathophysiology, Essen, 
3 University Hospital of Münster, Department of Thoracic and 
Cardio vascular Surgery, Münster, 

4 University Hospital of Münster, Department of Cardiology and 
Angiology, Münster

Aims. Mechanical support by left ventricular assist devices (LVAD) 
is associated with decreased cardiomyocyte hypertrophy and altered 
molecular signalling in the myocardium (“reverse cardiac remodel-
ling”). Recently, a significant decrease of the average cardiomyocyte 
DNA content after LVAD was demonstrated, suggestive of an in-
creased number of cardiomyocytes, either by cardiomyocyte mitotic 
cell division or stem cell immigration and/or proliferation. Cardiac 
side population cells have a potential to migrate to the myocardium 
and differentiate into cardiomyocytes in vivo and in vitro. Accord-
ingly, the hypothesis whether LVAD treatment is associated with an 
increase of stem cells in the myocardium was tested.
Methods. In 18 paired myocardial samples prior to and after unload-
ing, immunofluorescence doublestaining was performed to assess the 
number of cardiac progenitor cells/stem cells in the myocardium by 
using antibodies directed against CD 117 (c-kit), tryptase, MEF-2 and 
ABCG2 for cardiac side population cells.
Results. After ventricular unloading, a significant increase of cardiac 
side population cells and cells staining positively for CD117 and MEF-2 
was noted (p<0.05). There was a statistical trend towards an increase of 
CD 117 (c-kit)+ (stem) cells after mechanical support.
Conclusion. Ventricular unloading by LVAD is associated with an de-
creased mean cardiomyocyte DNA content suggestive of an increased 
number of cardiomyocytes. Moreover, there is an significant increase 
of cardiac progenitor cells/stem cells in the myocardium after LVAD, 
suggesting a pivotal role of stem cells in myocardial regeneration dur-
ing “reverse cardiac remodelling” after unloading.

Fr-095 
Giant cell myocarditis – a rare aggressive heart disease  
with fatal outcome
Otto M .1, Kriegsmann J .1, Kriegsmann M .1, Bertz S .1
1 Center of Histology, Cytology and Molecular Diagnostics Trier, 
Molecular Pathology Trier, Trier

Aims. The giant cell myocarditis (Fiedlers myocarditis) is a rare in-
flammatory heart disease leading rapidly to cardiac insufficiency. The 
etiology of giant cell myocarditis is still unclear. Several authors favour 
an infectious etiology. Otherwise, some new publications suggest that 
giant cell myocarditis may be induced by viral infections, especially 
Coxsackievirus- or Epstein-Barr virus. On the other hand an immu-

nological dysfunction, currently not understood, may be the basis for 
this inflammatory cardiac disease. Today, an effective medicamentous 
therapy is not available. A mechanical assistant device bridges the 
time between onset of symptoms and heart transplantation.
Methods. A 54 years old female was hospitalized because of acute 
cardiac insufficiency. During the last weeks prior hospitalization the 
status was NYHA IV. Coronary and valvular heart disease had been 
excluded. According to a highly reduced LVEF of 20% an RVEF of 30% 
using catecholamine a left ventricular assistant device was implanted 
assisted by tricuspidal valve reconstruction. The clinical diagnosis at 
the time of surgical intervention was: unclassified cardiomyopathy. 
Conventional histology of the myocardial tissue was complemented 
by nested PCR to detect a possible viral infection.
Results. The cardiac tissue specimen showed a typical giant cell myo-
carditis with irregular necrosis of the myocard, prominent lympho-
cytic infiltration with focal occurrence of neutrophils and several 
giant cells of the Touton-type in association to single cell necrosis. In-
fection with enterovirus, parvovirus B19, human herpesvirus-6, -7 and 
-8, Epstein-Barr-virus, cytomegalovirus, Herpes simplex virus 1 and 2, 
varicella-zoster virus as well as adenovirus was excluded by molecular 
analysis (partly performed by Prof. Kandolf, Tübingen). Additionally, 
an infection with Borrelia burgdorferi, Toxoplasma gondii, Chlamyd-
ia trachomatis and pneumoniae could not be detected. Under corti-
sone therapy acute ischemic colitis occurred one month later. During 
this event the RVEF dropped to lower than 20%. The patient died of 
acute right heart failure.
Conclusion. Giant cell myocarditis is a rare, fatal form of myocarditis 
of unknown, possibly multicausal origin. In our case viral genesis of 
giant cell myocarditis, which is currently under discussion, could not 
be proved.

Fr-096 
Streptococcus bovis infective endocarditis and colonic 
 neoplasm
Heyde A .1, Meyer R .2
1Herzzentrum Cottbus, Cottbus, 
2Deutsches Herzzentrum Berlin, Berlin

Aims. The purpose of this study was to evaluate the prevalance of co-
lonic neoplasm in patients with Streptococcus bovis infective endo-
carditis.
Methods. A retrospective study between January 2004 and December 
2008 was undertaken considering 166 consecutive surgically treated 
patients with definitive infective endocarditis according to the Duke 
criteria. We analysed personal data, clinical characteristics, micro-
biological results and intraoperative findings. Microbiological results 
based on blood cultures, cultures from valve tissue and using poly-
merase chain reaction from valves. The diagnosis of colonic neoplasm 
was obtained from perioperative colonoscopic evaluation, autopsy or 
from medical history.
Results. Streptococcus bovis was identified as the causative microor-
ganism of infective endocarditis in 22 (13%) of 166 patients. There were 
18 men, mean age 61,3 years ±8,4, range 48–82. A colon diagnostic was 
carried out in 10 of 22 patients. Seven patients underwent perioperative 
colonoscopy, 2 patients had a medical history (operated colon cancer 
and colon polyp)and in one patient autopsy was performed. Colonic 
neoplasm was detected in 9 of 10 patients (90%). In 5 patients (50%) 
colorectal cancer or dysplasia in a colorectal adenoma were diagnosed 
and in 4 patients colon polyps.
Conclusion. Our data show a high prevalance of colon neoplasm in 
the study group. We thus recommended a colonoscopy in all patients 
with diagnosis of Streptococcus bovis infective endocarditis.
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Fr-097 
Cardiomyocyte survivin protein expression is associated  
with cell size and DNA content in the failing human heart  
and is reversibly regulated after ventricular unloading
Wohlschläger J .1, Vahlhaus C .2, Levkau B .3, Stypmann J .2, Schmid C .4, 
Schmid K .W .1, Baba H .A .1
1 University Hospital of Essen, Institute of Pathology and Neuro-
pathology, Essen, 

2 University Hospital of Münster, Department of Cardiology and 
Angiology, Münster, 

3Universitätsklinik Essen, Institute of Pathophysiology, Essen, 
4 University Hospital of Münster, Department of Thoracic and 
Cardiovascular Surgery, Münster

Aims. Mechanical support in congestive heart failure (CHF) by left 
ventricular assist devices (LVAD) is associated with decreased cardio-
myocyte hypertrophy and altered molecular pathways in the myocar-
dium. Survivin was demonstrated to initiate cell cycle progression by 
enhancing the formation of cyclinD1/cdk4 complexes by abrogation 
of the inhibitory effect of p16INK4a on cdk4. Accordingly, the role of 
the inhibitor-of-apoptosis (IAP) protein survivin in congestive heart 
failure (CHF) and after ventricular unloading was explored.
Methods. In 20 paired myocardial samples from patients with termi-
nal CHF (prior to and after LVAD), the protein expression of survivin, 
cyclin D1, cdk4, p16 INK4a and PCNA was immunohistochemically 
investigated and morphometrically quantified by calculating the per-
centage of positive cardiomyocytes per visual field. These data were 
correlated with cardiomyocyte size and DNA content.
Results. The mean percentage of cardiomyocytes with survivin pro-
tein expression is significantly decreased from 57.6% in CHF to 26.6% 
after unloading. The protein expression of cyclin D1, cdk4, p16 INK4a 
and PCNA was also significantly increased in CHF compared to con-
trols and significantly decreased after LVAD. All investigated param-
eters correlate with both cardiomyocyte diameters and DNA content 
both in CHF (cardiac remodelling) and after unloading.
Conclusion. The data indicate that survivin is reversibly regulated 
by ventricular unloading and might be involved in the regulation of 
cell size and DNA content and cardiomyocyte proliferation in car-
diac remodelling during CHF. It is suggested, that after ventricular 
unloading decreased survivin protein expression might contribute to 
cardiac hypertrophy decrease by lowering the number of cyclin D1/
cdk4 complexes.

Fr-098 
Changing of surface roughness of silver-coated vascular 
 implants improve implant tissue integration
Otto M .1, Kriegsmann J .1, Bertz S .1
1 Center of Histology, Cytology and Molecular Diagnostics Trier, 
Molecular Pathology Trier, Trier

Aims. Today, one of the most important problems in implant medi-
cine is an optimal designed biointegration of the implant materials. 
The controlled biointegration of vascular implants is the basis for op-
timal biofunction as well as for biosafety. The optimal and fast fixation 
of the vascular prosthesis reduces the risk of infection as well as of 
thrombosis, two major events which lead to rapid functional loss. Sil-
ver coated implants, used to inhibit the implant infection, were modi-
fied at the outer surface to accelerate the tissue integration.
Methods. Silver coated vascular implant material based on expanded 
polytetrafluorethylen (ePTFE, expanded Teflon) was modified after 
silver coating of the implant surface by application of a microwave 
procedure. The two different protocols of microwave application in-
duce remodeling of the implant material surface. At the first step, the 
material was implanted subcutaneously in a defined rat model. The tis-
sue integration of the implant had been analyzed after 4 and 12 weeks 
of implantation by morphologic evaluation of qualitative parameters. 

Further parameters were semiquantitative analysis of inflammation, 
periimplant fibrous reaction and giant cell induction. The tissue reac-
tion was compared to the standardized, clinically used and FDA ac-
credited SilverGraft prosthesis.
Results. After an implantation period of 4 weeks a significant higher 
vascularization of the outer implant zone was clearly visible in de-
pendence to the surface modification protocol. The analysis of the 
implants after 12 weeks of implantation suggests an intensified con-
nective tissue integration of the surface modified implants. Other 
histological parameters-lymphocytic and granulocytic infiltration, 
periimplant fibrosis and thickness of periimplant capsule as well as 
the giant cell density did not show any alteration by implant surface 
modification.
Conclusion. The change of implant surface roughness effectively im-
proves the integration of new developed vascular implant devices by 
boosting of integration into the periimplant connective tissue without 
change of typical parameters which correlate with biosafety of vascu-
lar implant materials.

Fr-098a 
Two cases of leiomyosarcoma of the inferior vena cava
Gajda M .1, Schimmel H .1, Bauschke A .2, Settmacher U .2, 
Katenkamp D .1, Petersen I .1
1 FSU Jena, Institute of Pathology, Jena, 
2 FSU Jena, Department of General, Visceral and Vascular Surgery, Jena

Aims. Leiomyosarcomas of the soft tissue are subclassified into four 
groups and includes manifestation in the abdomen (uterus, retroperi-
toneum, mesentery or omentum), subcutaneous tissue (deep soft tis-
sue of the limb), cutaneous and vascular occurrence. Leiomyosarco-
mas of the inferior vena cava (IVC) are rare and the clinical symptoms 
are unspecific.
Methods. Detailed clinical and histopathological analysis of 2 cases 
and review of the literature on leiomyosarcoma using PubMed.
Results. A 71-year-old female patient was examined to clarify an un-
clear mass development with retroperitoneal extension and involve-
ment of the inferior vena cava and the pancreas. The second case was 
a 73-year-old woman with a suspected leiomyosarcoma of the inferior 
vena cava with thrombosis. The patients underwent successful resec-
tion of the tumor and prosthetic reconstruction of the IVC. The size of 
the first tumor was 10,5×6,5×6,5 cm and of the second 10,0×8,5×4,0 cm. 
Both tumors showed a similar histological appearance. Well-differen-
tiated tumor parts composed of spindled cells with abundant, some-
what fibrillary, eosinophilic cytoplasm and elongated, blunt-ended 
nuclei arranged in elongated fascicles, moderately differentiated tu-
mor parts with spindled cells having higher nucleocytoplasmic ratios, 
nuclei that exhibit a greater variation in size, shape, and chromatism, 
and a less ordered fascicular growth. Histopathological evaluation of 
the resected tumors demonstrated leiomyosarcomas of the inferior 
vena cava. The pathological diagnosis was confirmed using ancillary 
immunohistochemical staining with ASMA, H-Caldesmon, CD31. 
CD34, Factor VIII, PDGFR-Alfa, S-100, OSCAR, MNF, AE1/AE3 and 
Ki-67.
Conclusion. Both of our investigated leiomyosarcomas showed com-
plete intravascular growth. According to Weiss, this applies for about 
5% of all vascular leiomyosarcomas. The exact diagnosis requires im-
munohistochemistry and awareness of its possible existence.
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Fr-099 
Epithelioid angiosarcoma after aortic endograft: a case report
Scharpf M .1, Schmehl J .2, Brendle C .2, Concia M .1, Haen S .1, Fend F .1
1 Universtity Hospital Tuebingen, Institute of Pathology and 
Neuro pathology, Tübingen, 

2 University Hospital Tuebingen, Department of Diagnostic Radiology, 
Tübingen

Introduction/aims. Epithelioid angiosarcomas are rare malignant 
neoplasms with endothelial differentiation and phenotype. Some 
predisposing factors for the development of angiosarcoma are well 
known, e.g. chronic lymphedema. Uncommonly, angiosarcomas de-
velop in association with foreign material such as Dacron grafts. It is 
assumed that these lesions are caused by chronic inflammation with 
ongoing angiogenesis, induced by the presence of foreign material. 
However, the molecular pathways of malignant transformation of en-
dothelial cells are not yet fully understood.
Methods. Biopsy, Autopsy, FDG-PET/CT.
Results/case. We report the case of an 85-year-old male patient who 
received an aorto-biiliacal endovascular prosthesis because of an arte-
riosclerotic infrarenal aneurysm. Seven years postoperatively, the pa-
tient presented with an increase in aneurysm size with perfusion from 
the left internal iliac artery, which was subsequently successfully em-
bolized. On clinical follow-up, the patient showed deterioration of his 
general condition and developed increasing abdominal discomfort. 
FDG-PET/CT revealed a pathologic uptake in the aneurysm sac and 
an osteolytic lesion in a lumbar vertebra. Histological examination of 
the bone lesion showed increased remodelling of the bone, but no evi-
dence of malignancy. Based on a clinical diagnosis of graft infection, 
an explorative laparotomy was performed and the endovascular graft 
was exchanged by a silver prosthesis. Histological examination of the 
removed paraaortic tissue revealed a high grade epithelioid angiosar-
coma. Postoperatively, the patient developed retroperitoneal hemor-
rhage and expired 6 weeks after surgery. Autopsy showed lymph node 
metastasis and infiltration of two lumbar vertebrae by the angiosar-
coma. Septic complications with isolation of Entercoccus faecium in 
the retroperitoneal hematoma were considered the cause of death.
Conclusion. Epithelioid angiosarcoma of the aorta is a very rare con-
sequence of aortic prosthesis. Nevertheless, clinicians and patholo-
gists have to be aware of this tumour entity in order not to misdiag-
nose the clinical findings as chronic inflammation or vascular leakage.

Fr-099a 
Widespread and differential localization of the lipid droplet-
associated protein MLDP/perilipin-5 in human tissues
Hashani M .1, Pawella L .1, Schirmacher P .1, Straub B .1
1University Clinic Heidelberg, Institute of Pathology, Heidelberg

Aims. Diseases associated with the accumulation of lipid droplets 
(LDs) are steadily increasing in western countries. LDs are near-
ubiquitous, highly dynamic cell organelles, regulated by LD-associ-
ated proteins of the PAT-family (perilipin, adipophilin, TIP47; syn-
onyms perilipin 1-3). Recently, another LD-associated protein of the 
PAT-family, MLDP (“myocardial lipid droplet-protein”, synonyms 
Ox-PAT, perilipin 5), has been described. In experiments undertaken 
mainly in mouse models and derived cultured cells, MLDP is reported 
to be specifically expressed in highly oxidative tissues such as heart, 
red muscle and liver during fasting. Yet, little is known about MLDP 
expression in human tissues and in diseases.
Methods. To analyse MLDP expression pattern in human tissues we 
applied protein biochemistry, immunofluorescence microscopy and 
immunohistochemistry as well as molecular biology techniques.
Results. By rtPCR analysis, different amounts of MLDP transcript 
were observed in human organs. Highest amounts of MLDP transcript 
were detected in liver, skeletal muscle and heart, but minor amounts 
were also found in the gastrointestinal tract, kidney, prostate gland 
and in steroidogenic tissues. In immunoblot, a protein band of the cal-

culated size of 57 kDa was detected in liver, skeletal muscle and heart. 
Additional protein bands of 40 and 30 kDa reacted with antibodies 
produced against MLDP, possibly representing shorter variants. Us-
ing a pan tissue microarray comprising about 250 normal human tis-
sues specimens, MLDP was localized at small LDs in heart, striated 
and smooth muscle, and brown adipose tissue in all specimens anal-
ysed, whereas in liver and some epithelia of the gastrointestinal tract, 
MLDP expression varied highly through different specimens. In fluo-
rescence microscopy, MLDP and other PAT-proteins were differen-
tially expressed in striated myocytes of heart and skeletal muscle and 
in hepatocytes of liver specimens with different degrees of steatosis 
pointing to a differential role of MLDP in LD-biogenesis and -storage.
Conclusion. MLDP represents a LD-associated protein predomi-
nantly expressed in hepatocytes, myocytes and brown adipocytes. 
Furthermore, our data point to a more general function of MLDP in 
LD storage in different tissues than hitherto described.

Poster Pneumopathologie

Fr-100 
L1CAM expression correlates with vessel infiltration and  
metastasis in lung squamous cell carcinoma
Tischler V .1, Pfeifer M .2, Hausladen S .1, Schirmer U .2, Bonde A .-K .3, 
Kristiansen G .1, Sos M .4, Weder W .5, Moch H .1, Altevogt P .2, 
Soltermann A .1
1University Hospital Zurich, Institute for Surgical Pathology, Zürich, 
2 German Cancer Research Centre, Tumour Immunology Programme, 
Heidelberg, 

3 University of Zurich, Institute of Molecular Cancer Research, Zürich, 
4 University of Cologne, Max Planck Institute for Neurological Research 
with Klaus-Joachim-Zulch Laboratories of the Max Planck Society  
and the Medical Faculty of the University of Cologne, Köln, 

5Department of Thoracic Surgery, Zürich

Aims. Prognostic significance of epithelial-mesenchymal transition 
(EMT) in non-small-cell lung cancer (NSCLC) was recently reported. 
We investigated the expression of the EMT associated protein L1CAM 
in NSCLC.
Methods. Tumor of 472 patients with surgically resected NSCLC was 
analyzed for expression of L1CAM, E-cadherin, Β-catenin, slug, and 
vimentin by immunohistochemistry. Specific expression patterns at 
the tumor-stroma interface/tumor center were visualized by double 
immunofluorescence. EMT was induced by HGF and TGF-β1 in 
NSCLC cell lines. Matrigel invasion was measured after L1CAM siR-
NA knockdown.
Results. L1CAM protein expression was found in 25% of squamous 
cell carcinomas and 24% of adenocarcinomas. L1CAM expression cor-
related with blood vessel invasion and metastasis in squamous cell 
carcinomas. Further, L1CAM was a univariate prognostic factor for 
decreased overall survival in and an independent predictor of survival 
in multivariate analysis including pT, pN, and pM category and tumor 
differentiation grade. L1CAM expression positively correlated with vi-
mentin, Β-catenin, and slug, but inversely with E-cadherin (all p-val-
ues <0.05). E-cadherin expression was higher in the tumor center than 
in the tumor periphery, whereas L1CAM and vimentin were highly 
expressed at the tumor-stroma interface. L1CAM and E-cadherin 
protein expression in NSCLC cell lines were nearly exclusive. L1CAM 
gene expression positively correlated with slug. TGF β 1 induced EMT-
associated protein expression changes in A549 cells. Matrigel invasion 
was reduced by L1CAM siRNA knockdown.
Conclusion. These data provide evidence for a L1CAM associated 
EMT of NSCLC. Aberrant L1CAM expression defines a subset of 
NSCLC’s with dismal prognosis.
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Fr-101 
Acute fibrinous and organizing pneumonia (AFOP) caused  
by influenza A virus H1N1 in a patient with double lung  
transplantation – case report
Otto C .1, Huzly D .2, Germann M .3, Benk C .4, Kemna L .5, Kirschbaum A .4, 
Werner M .1, Kayser G .1
1Insitute of Pathology, Freiburg, 
2Department of Virology, University Hospital Freiburg, Freiburg, 
3Department of Pneumology, University Hospital Freiburg, Freiburg, 
4 Department of Thoracic Surgery, University Hospital Freiburg, Freiburg, 
5Department of Radiology, University Hospital Freiburg, Freiburg

Aims. Patients who underwent lung transplantation are in general at 
high risk for the development of atypical forms of pneumonia. There-
fore swine Influenza A (H1N1) pneumonia demonstrates a severe con-
dition in lung transplanted patients. Acute fibrinous and organizing 
pneumonia (AFOP), first described in 2002, is a special pattern of lung 
injury characterised by intraalveolar fibrin deposits (fibrin balls) and 
diffuse organizing pneumonia and is usually caused by bacterial in-
fection or drug induced.
Methods. We describe the case of a 66-year-old woman with recent 
double lung transplantation in August 2009 due to endstage pul-
monary fibrosis caused by usual interstitial pneumonia (UIP). After 
prolonged weaning and subsequent promising course, she developed 
pneumonia with diffuse pulmonary infiltrates in both lungs on chest 
x-ray in January 2010. In the sputum and the bronchial lavage infec-
tion with Influenza A virus type H1N1 was verified. The patient rapidly 
suffered from respiratory insufficiency and died 8 days after diagnosis 
of H1N1 infection. Autopsy was performed with special focus on pul-
monal changes caused by the H1N1 pneumonia.
Results. Especially the lower parts of the lungs showed the classical 
features of AFOP with diffuse organizing pneumonia and distinct 
intraalveolar fibrin with formation of fibrin balls and focal fibroblast 
foci. Hyaline membranes were not detected. Specimens taken from 
these areas of the lung revealed positive results in H1N1-PCR, whereas 
fresh tissue samples from the upper lobes in which AFOP morphology 
was not observed were negative for H1N1 virus by PCR. There were no 
hints of graft rejection, bacterial/fungal infections or relaps of UIP.
Conclusion. Patients after lung transplantation are generally at high 
risk for the development of atypical forms of pneumonia such as viral 
Influenza A/H1N1 pneumonia. It is known that AFOP may occur in 
the context of bacterial infections and administration of some medi-
cation. The positive PCR for H1N1 only in lung tissue revealing the 
morphologic pattern of AFOP concludes that in the presented case 
AFOP was caused by viral Influenza A/H1N1 pneumonia. To our 
knowledge this is the first case of acute fibrinous and organizing pneu-
monia evoked by viral lung infection in general and especially by the 
Influenza A/H1N1 virus.

Fr-102 
Prognostic role of ESR1, PGR and SNAI2 mRNA expression in 
non-small-cell lung cancer
Wirtz R .1, Brückl W .2, Eschbach C .3, Wiest G .3, Hake R .4, Eidt S .4, 
Hartmann A .1
1University Cancer Center Erlangen, Institute of Pathology, Erlangen, 
2Clinic Nürnberg, Med 3 / Pneumology, Nürnberg, 
3Asklepios Clinic Harburg, Thorax Center Hamburg, Hamburg, 
4 Institute of Pathology at the St- Elisabeth Hospital Cologne-
Hohenlind, Köln

Aims. Estrogen receptor is the prototype predictive marker in breast 
cancer. Estrogen receptor positive breast cancer has a better prognosis, 
strong tropism to metastasize into the bones and responds to endo-
crine treatment options. The prognostic value of hormone receptor 
expression in non-small-cell lung cancer is less established. This may 
in part result from technical limitations of immunhistochemical de-

tection methods. By determining the mRNA Expression of ESR1, PGR 
and the mesenchymal marker SNAI2 in 78 metastatic NSCLC tumors, 
we have analyzed the tropism of NSCLC tumors to metastasize into 
particular sites of distant relapse. By analyzing DNA microarray data 
from 138  NSCLC patients who underwent curative surgery without 
chemotherapy, we have evaluated the prognostic value of hormone 
receptors and SNAI2 for recurrence-free survival.
Methods. DNA and mRNA were isolated from formalin-fixed pri-
mary tumor tissues from 78 metastatic NSCLC patients. The cohort 
was split into finding cohort (n=34) and validation cohort (n=44) by 
clinical site. Real time RT-PCR has been performed from ESR1, PGR 
and SNAI2. mRNA expression of the candidate gene was correlated to 
site of metastatic lesion. In addition, Affymetrix microarray data from 
138 non-metastatic NSCLC patients undergoing curative surgery were 
retrieved from public data bases (Lee et al., Clin Cancer Res, 2008). 
Prognostic value of ESR1, PGR and SNAI2 mRNA expression were 
analyzed by cluster analysis, partitioning tests and Kaplan Meier esti-
mates of recurrence free survival.
Results. Within the FFPE validation cohort the ESR1/SNAI2 ratio 
was positively associated with bone metastasis (r=0,29) and negatively 
associated with liver and brain metastasis (r=0,32 and r=26, respec-
tively). Cluster analysis in the non-metastatic microarray cohort iden-
tified a hormone receptor positive subtype of superior recurrence free 
survival. Both hormone receptors, ESR1 and PGR, significantly pre-
dicted good outcome in 138 female and male NSCLC patients (p=0,003 
and p=0,002, respectively).
Conclusion. Resembling the situation in breast cancer, hormone re-
ceptors are highly prognostic factors indicating metastatic tropism to 
the bones and comparably good outcome in early stage NSCLC. These 
results indicate, that NSCLC patients may be stratified according to 
their hormonal status to receive adjuvant or palliative endocrine and 
bone preserving treatment options such as tamoxifen and bisphospho-
nates. These findings warrant prospectively stratified endocrine trials.

Fr-103 
Human complement factor H is a novel diagnostic marker  
for lung adenocarcinoma
Cui T .1, Chen Y .1, Knösel T .1, Yang L .1, Zöller K .1, Galler K .1, Berndt A .1, 
Mihlan M .2, Zipfel P .F .2, Petersen I .1
1University Hospital Jena, Jena, 2Hans-Knöll-Institute, Jena

Aims. Human complement factor H (CFH), a central complement 
control protein, is a member of the regulators of complement activa-
tion family. Recent studies suggested that CFH may play a key role in 
resistance of complement mediated lysis in various cancer cells. The 
aim of this study was to investigate the role of CFH in human lung 
cancer.
Methods. Expression of CFH was analyzed in lung cancer cell lines 
by RT-PCR, Western blotting, and immunofluorescence. In primary 
lung tissues, the protein expression of CFH was evaluated by immuno-
histochemistry (IHC) on tissue microarrays. Binding of CFH to lung 
cancer cells was detected by flow cytometry.
Results. mRNA expression of CFH was detected in 6 out of 10 non-
small-cell lung cancer (NSCLC) cell lines, but in none of small cell 
lung cancer (SCLC) cell lines. In line with Western blotting, immu-
nofluorescence analysis demonstrated CFH protein expression in 3 
NSCLC cell line, and the immunoreaction was mainly associated with 
cell cytoplasm and membrane. In primary lung tumors, 54 out of 101 
samples exhibited high expression of CFH, and high expression was 
significantly correlated with lung adenocarcinoma (p=0.009). Also, in 
adenocarcinoma of lung, Kaplan-Meier survival analysis indicated a 
worse prognosis for CFH-positive tumors as compared to CFH-nega-
tive tumors (p=0.082). Additionally, shorter survival time of patients 
with adenocarcinoma (less than 20 months) was associated with high-
er staining of CFH (p=0.033).
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Conclusion. We found that non-small-cell lung cancer cells expressed 
and secreted CFH. CFH might be a novel diagnostic marker for hu-
man lung adenocarcinoma.

Fr-104 
Identification of a tumor suppressor gene desmocollin3  
in  human lung cancer
Cui T .1, Chen Y .1, Yang L .1, Knösel T .1, Zöller K .1, Petersen I .1
1University Hospital Jena, Jena

Aims. Desmocollin3 (DSC3) is a member of cadherin family involved 
in carcinogenesis. However, its role in human lung cancer has not yet 
been well elucidated. The aims of this study were (1) to analyse DSC3 
expression and the mechanism for downregulation; (2) to investigate 
the regulation of DSC3 expression; (3) to explore the function of DSC3 
in lung cancer.
Methods. Expression of DSC3 was analyzed by RT-PCR and Western 
blotting in lung cancer cell lines and normal lung cells. In primary 
lung tissues, the protein expression of DSC3 was evaluated by immu-
nohistochemistry (IHC) on tissue microarray. Methylation status of 
DSC3 was examined by demethylation test, bisulfite sequencing (BS), 
and methylation-specific-PCR (MSP). To investigate the effect of p53 
on DSC3 (a putative target gene of p53), transfection with p53 wild type 
expression vector was performed in lung cancer cell line H2170 and 
H1299. To determine whether EGFR inhibitor could promote desmo-
some assembly, lung cancer cell lines were treated with gefitinib. For 
the functional analysis of DSC3, an expression vector containing the 
full-length cDNA of DSC3 was constructed and stably transfected into 
lung cancer cell lines.
Results. In a majority of lung cancer cell lines, mRNA expression of 
DSC3 was downregulated. In 100 primary lung tumours, 83% samples 
exhibited no expression of DSC3. Higher expression of DSC3 was sig-
nificantly correlated to squamous cell lung cancer (SCC) (p=0.0001). 
Expression of DSC3 was restored in 4 lung cancer cell lines by DAC 
treatment. BS and MSP showed DNA methylation of DSC3 in the re-
gion of promoter and exon 1. In primary lung tumours, methylation 
was found in 44.6% of samples by MSP, which was associated with 
poor prognosis. Transfection with the p53-expression vector resulted 
in an increased expression of DSC3 in H2170 (DSC3 unmethylated) but 
not in H1299 (DSC3 methylated). When transfection was combined 
with DAC treatment led to increased expression of DSC3 in H1299. 
After stable transfection with a DSC3-expression vector, overexpres-
sion of DSC3 protein was detected in transfectants. Proliferation assay 
showed that DSC3 positive transfectants inhibited tumor growth in 
comparison to controls.
Conclusion. DSC3 was downregulated in lung cancer. Gene silencing 
of DSC3 could be explained by DNA hypermethylation. DSC3 could 
be a marker for patients with SCC, and methylation status of DSC3 
predicts poor survival in patients with lung cancer. DSC3 might be a 
potential tumor suppressor gene in human lung cancer.

Fr-105 
Compartment-specific analysis of hypoxia-induced pulmonary 
gene regulation
Wilhelm J .1, Kwapiszewska G .1, Wolff J .2, Israeli Z .1, Wolff S .1, Seeger W .1, 
Bohle R .M .3, Weissmann N .1, Fink L .4
1University Giessen, Department of Internal Medicine II, Giessen, 
2 Max-Planck-Institute Bad Nauheim, Department for Lung Research, 
Bad Nauheim, 

3University of the Saarland, Department of Pathology, Homburg/Saar, 
4UEGP, Institute of Pathology and Cytology, Wetzlar

Aims. The lung comprises several compartments and cell types that 
express different mRNA profiles. Chronic hypoxia is assumed to 
change expression profiles, and these changes are likely to differ be-

tween the lung compartments. We aimed to investigate this effect in a 
compartment specific manner.
Methods. Intrapulmonary arteries, alveolar septa and bronchi were 
isolated by laser-microdissection, alveolar macrophages were isolated 
by bronchoalveolar lavage. RNA was reverse transcribed, cDNA was 
preamplified (SMART), P-32 labelled and hybridized to nylon filters 
spotted with probes against 1176 mouse genes (BD clontech). Spot 
intensity values obtained after radiographical analysis were quantile 
normalized. Hierarchical clustering was applied to compare expres-
sion profiles (log2 intensities) and regulation profiles (log2 fold chang-
es). Real-time PCR (ABI7900HT) was performed for validation.
Results. In total, 51 hybridized nylon filters were analysed (18× alveo-
lar septa, 16× macrophages, 13× arteries, 4× bronchi). The differences 
of individual profiles were remarkably larger between compartments 
than within compartments. Profiles of bronchi and alveolar septa 
resembled each other better than those of macrophages and arter-
ies. Exposure to chronic hypoxia induced gene regulation in all com-
partments. Clustering of genes revealed distincts sets of genes being 
regulated similarly in alveolar septa and arteries (i.e., FK506 binding 
protein, ATF4, metallothionein-I activator), as well as sets showing 
compartment-specific regulation (i.e., CD36, bFGF-R, anti-oxidant 
protein 2).
Conclusion. Expression profiles of lung homogenate and the vari-
ous compartments differed considerably. This may cause masking of 
pathophysiological relevant gene regulation in underrepresented cell 
types when investigating lung homogenate. While some genes seem 
to be effected by a general and compartment independent transcrip-
tion stimulus, regulation of other gene sets points to a compartment-
specific modulation of transcription.

Fr-106 
Epithelial-to-mesenchymal transition in malignant pleural 
mesothelioma
Thies S .A .1, Frischknecht L .1, Opitz I .2, Weder W .2, Felley-Bosco E .3, 
Moch H .1, Soltermann A .1
1University of Zurich, Institute of Surgical Pathology, Zürich, 
2University of Zurich, Institute of Thoracic Surgery, Zürich, 
3University of Zurich, Clinic and Polyclinic of Oncology, Zürich

Aims. During the development of malignant pleural mesothelioma 
(MPM) some cells within the tumor may activate a program known 
as Epithelial-to-mesenchymal transition (EMT). EMT confers stem 
cell traits to tumor cells. We aimed for investigating the protein ex-
pression of the putative cancer stem cell (CSC) marker Sox10 together 
with the recognized EMT marker periostin in MPM and correlated 
the results with comprehensive clinicopatholgic parameters. We also 
investigated the protein expression in human cell lines of malignant 
pleural mesothelioma.
Methods. Tumor tissue of a retrospective cohort of 192 MPM patients 
was analysed by immunohistochemistry of a tissue microarray (TMA) 
in quadruplicate cores with antibodies against the CSC marker Sox10 
and periostin. Protein expression data was correlated with clinico-
pathologic parameters including histotype, asbestos exposure, che-
motherapy, radiatio and survival.
Results. Of the 192 MPM, 126 were of epithelioid, 11 of sarcomatoid 
and 55 of biphasic histotype. Of 95 patient we included the neoadju-
vant biopsies (double cores n=190), so the TMA consist of total core 
n=958. Expression of SOX10 was found in 59.7% and of periostin in 
89.2% of the tumor cells. The EMT-marker periostin correlated signifi-
cantly with the sarcomatoid and with Sox10 (p<0.001). In comparison 
to our previous studies, Sox10 denoted a correlation with the sarcoma-
toid and the biphasic histological subtype. The expression of periostin 
was also associated with a worse overall survival. The results of protein 
expression correlated also with the human cell lines (p-value <0.001).
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Conclusion. EMT play an important role in the development of MPM 
and our findings illustrate the direct link between the EMT and the 
gain of stem cell properties.

Fr-107 
Tumour hypoxia and epithelial-mesenchymal transition  
of non-small-cell lung cancer
Falkner F .1, Tischler V .1, Kristiansen G .1, Moch H .1, Soltermann A .1
1Department Pathology, University Hospital Zurich, Switzerland, Zürich

Aims. Hypoxia is a common event during tumour progression. In this 
study we tested the hypothesis that expression levels of hypoxia mark-
ers such as glucose transporter 1 (GLUT1), carbonic anhydrase 9 (CA9) 
and prolyl-4-hydroxylase 2 (PHD2) is associated with tumour dedif-
ferentiation and markers of epithelial-mesenchymal transition such 
as vimentin, periostin and E-cadherin in non-small-cell lung cancer.
Methods. Tissue microarrays containing NSCLC tissue cores of 538 
patients were semi-quantitatively scored for protein expression of 
GLUT1, CA9, PHD2, vimentin, periostin, and E-cadherin by immu-
nohistochemistry. Intensity scores were correlated with clinicopatho-
logic parameters including tumour grade and patient overall survival, 
and with the proliferation rate-measured by PCNA and Mib-1 label-
ling index.
Results. High protein expression of CA9 in tumour cells was positively 
correlated with high GLUT1, high periostin and vimentin as well as in-
creased proliferation, but inversely with E-cadherin. High expression 
of GLUT1 was positively correlated with periostin, increased prolif-
eration and inversely with E-cadherin. High expression of PHD2 was 
positively correlated only with vimentin. Both GLUT1 and PHD2 were 
positively correlated with higher tumour grade (all p-values <0.05). Fi-
nally, high expression of PHD2 was correlated with decreased overall 
survival (p=0.025).
Conclusion. During progression of NSCLC, hypoxia is related to in-
creased proliferation and activation of the epithelial-mesenchymal 
transition programme.

Fr-108 
REASON: a registry for the epidemiologic and scientific  
evaluation of EGFR mutation status in newly diagnosed  
NSCLC patients stage IIIB/IV
Dietel M .1, Schütte W .2, Thomas M .3, Eberhardt W .4, 
Graf von der Schulenburg J .-M .5, Zaun S .6, Schirmacher P .7
1Humbold University Berlin, Institute of Pathology, Berlin, 
2Städtisches Krankenhaus Martha Maria, Halle-Dölau, 
3Heidelberg University Hospital, Thoraxklinik, Heidelberg, 
4Universitätsklinikum der GSH Essen, Essen, 
5Leipniz University of Hannover, Hannover, 
6AstraZeneca GmbH, Wedel, 
7University of Heidelberg, Institute of Pathology, Heidelberg

Aims. Approx. 33,000 men and 13,200 women are newly diagnosed 
with lung cancer in Germany every year, 70–80% presenting with 
non-small-cell lung cancers (NSCLC). Somatic mutations in the EGFR 
gene predict for sensitivity to EGFR tyrosine kinase inhibitors (TKI) 
in patients with advanced NSCLC. Certain clinicopathological char-
acteristics are associated with a positive EGFR mutation status (i.e. 
Asian origin, non-smoking, female gender), yet most of this informa-
tion stems from Asian studies. In contrast, the REASON study aims 
to generate key data on the prevalence of EGFR mutation status and its 
association with major clinicopathological parameters derived from a 
sufficiently large sample of stage IIIB/IV NSCLC patients with a pre-
dominantly Caucasian ethnic background in Germany.
Methods. REASON is an AstraZeneca sponsored German registry. 
It is planned to enroll 4,000 subjects with stage IIIB/IV NSCLC and 
known EGFR mutation status (i.e. EGFR M+ / M− / Mx) at approx. 
130 sites (100 hospital-based, 30 office-based). The primary aim is to 

collect epidemiological data on EGFR mutation status (M+, M−) in 
the German population and to correlate EGFR mutation status with 
clinicopathological characteristics (e.g. smoking status, gender, his-
tology, etc.). As secondary objectives, real-life clinical outcome data 
of all EGFR M+ patients (PFS, OS, DCR), clinical management and 
pharmacoeconomic data (resource use) associated with diagnosis and 
treatment of EGFR M+ patients will be collected.
Results. To date, 2760 patients have been enrolled in REASON. Meth-
ods and first data on frequency of EGFR status in German patients 
with stage IIIB/IV NSCLC will be presented.
Conclusion. REASON aims to provide the largest data base yet on 
baseline epidemiological and clinicopathological characteristics of 
patients with newly diagnosed stage IIIB/IV NSCLC in Germany. In 
addition, real-life information will be collected on treatment patterns 
in patients with stage IIIB/IV ERGF mutation positive NSCLC, phar-
macoeconomic parameters (resource use, hospitalisations etc.), and 
clinical outcomes.

Poster Varia

Fr-109 
How many autopsies are needed for clinical quality assurance?
Grüning J .1, Meyer R .1, Hetzer R .1
1Deutsches Herzzentrum Berlin, Berlin

Aims. The intention of this study was to investigate whether the au-
topsies performed in 37% of the patients who died at our institution 
within the past 10 years could be extrapolated to the whole population. 
A further aim was to analyze the quality of the medical documenta-
tion of the autopsies.
Methods. Between 2000 and 2009 our institution has had an average 
autopsy rate of 37% (range: 28–45%). During this period 2891 patients 
died. Taking this number as the basis, we defined two different groups 
of deceased patients, one with autopsy and one without. The groups 
were evaluated in terms of the following aspects: age, sex, clinical di-
agnosis and pathological diagnosis (in the autopsy group). The patho-
logical diagnoses allowed direct comparison between the clinical and 
post-mortem findings (coded according to ICD-10-GM 2010).
Results. There were no statistically significant differences in sex or age 
between the two groups. The underlying diseases of the two groups 
were also almost identical. The majority of autopsies confirmed the 
underlying diseases for which the patients were admitted. With regard 
to the causes of death, relevant differences between the results of the 
clinical documentation and the pathological statistics and findings 
were recognized. These differences may be able to be transferred to the 
whole deceased patient population.
Conclusion. An average autopsy rate of 37% is a useful prerequisite for 
clinical quality assurance.

Fr-110 
Analyse of the heart weight in autopsy reports of  
the Charité from 1931 to 1999
Proch C .1, Meyer R .1, Schnalke T .2, Dietel M .3, Hetzer R .1
1Deutsches Herzzentrum Berlin, Berlin, 
2Berliner Medizinhistorisches Museum der Charité, Berlin, 
3Charité-Universitätsmedizin Berlin, Berlin

Aims. Our intention was to evaluate the body measurements given in 
the autopsy reports of the Charité from 1931 to 1999. We aimed to re-
veal relationships among the measurements themselves and between 
the measurements and the underlying disease.
Methods. We evaluated 38,750 autopsy reports from the Institute of 
Pathology of the Charité from adult patients (≥18 years) who died in 
the Charité in the time period 1931–1999. The main diseases were en-
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coded in accordance with the ninth revision of the ICD and subse-
quent statistically analyzed (PASW 18).
Results. During the period under investigation 38,750 autopsies were 
performed. The body mass was evaluated in 86% and the heart mass 
in 89% of the corpses. The mean body mass increased from 56  kg 
(m=58  kg, f=53  kg) to 71  kg (m=76  kg, f=65  kg) during the evalua-
tion period. The mean heart mass increased in proportion to the 
mean body mass from 0.346 kg (m=0.376 kg, f=0.307 kg) to 0.455 kg 
(m=0.493 kg, f=0.398 kg). The average age at death rose from 51 years to 
62 years. When comparing the three most important groups of under-
lying diseases (infections, neoplasia and cardiovascular diseases) the 
mean heart mass of the patients who died from cardiovascular disease 
was 28% greater than that of the patients who died from infections or 
neoplasia. The age at death and the heart mass increased proportion-
ally during the evaluation period (r=0.162; p=0.000).
Conclusion. The absolute heart mass increased by approximately 24% 
from 1931–1999. Social and societal conditions have a great influence 
on both the heart mass and body mass (e.g. World War II). Women 
have a lower body and heart mass than men. There is a close relation 
between the heart mass and the underlying disease. The heart mass 
increased with the age at death. It should, however, be pointed out that 
the number of autopsies fluctuated greatly, so that the validity of the 
results for individual years differs.

Fr-111 
Autopsy as a diagnostic control
Tóth C .1, Kárpáti S .2, Jäckel M .2
1University Hospital Heidelberg, Institute of Pathology, Heidelberg, 
2Military Hospital, State Health Center, Budapest

Aims. In Hungary the legislation enables pathologists to determine 
who has to be autopsied and they do not need the consent of clinicians 
or relatives. This decision can be appraised only by the hospital direc-
tor if the relatives and/or clinicians object to the autopsy. The aim of 
this study is to analyse autopsy cases in which the clinicians or rela-
tives have refused the post mortem examination, and to what extent 
there is discrepancy between the clinical and autopsy diagnosis.
Methods. 857 autopsies were performed over a period of 1.5 years. The 
overall case number was 1570 (636 without autopsy, 77 forensic autop-
sies, 857 hospital autopsies). During this period, we refused 165 pro-
posal against the autopsy based on unclear symptoms or diseases in 
the natural history. After having performed the autopsy, we compared 
our findings with the clinical diagnosis and, as in every performed 
autopsy cases, we reported our findings through our computer system 
showing the grade of discrepancy (the cases were graded from 1 to 6)
Results. The 165 post mortem examinations were classified into the 6 
groups: (1) the diagnosis in every aspect are concordant – 0 (0%); (2) 
the diagnosis are essentially concordant – 103 (62%); (3) the diagno-
sis are appropriate as far as the underlying disease, but the cause of 
the death is different – 31 (19%), (4) the diagnosis are appropriate in 
the case of the cause of the death, but the underlying disease is differ-
ent – 8 (5%), (5) the diagnosis are identical in both of the underlying 
disease and the cause of death, but a relevant concomitant disease or 
unsuspected complication revealed during the autopsy – 12 (7%), (6) 
the diagnosis are discrepant in case of underlying disease and in the 
cause of death as well – 11 (7%).
Conclusion. Still in the modern medicine, the autopsy has an impor-
tant role and this study shows that in almost 40% (Grade 3–6) of the 
clinically clear cases the autopsy revealed new information, confirmed 
or corrected the former clinical diagnosis. Consequently, the autopsy 
cannot be neglected from the hospital quality management as a con-
trol for clinical diagnosis and therapy. Furthermore, the correction or 
confirmation of clinical diagnosis provides valid mortality statistics, 
gives control to new therapeutic interventions and allows the investi-
gation of occupational diseases, thus the hospital autopsy is the ulti-
mate quality assurance tool for a good medical practice.

Fr-112 
Autopsy and medical professionalism
Tóth C .1, Jäckel M .2, Szabolcsi I .2
1University Hospital Heidelberg, Institute of Pathology, Heidelberg, 
2Military Hospital – State Health Center, Budapest

Aims. Autopsy as an unshakeable basis of medicine for hundred years 
has become one of the most controversial areas in medical education 
in the recent decades. Today post mortem examination is not recog-
nised as a related part of medical knowledge and lost its authority as 
research and teaching leading discipline. It is not considered as novel 
and important enough to advance technicalised medicine. On the 
other hand the current autopsy rate is 5–10%, while everyone agrees 
in the importance and utility of autopsy. Although for auditory pur-
poses such as clinical quality management 35% autopsy rate is recom-
mended. Furthermore it is frequently forgotten how important role 
autopsy practices have in graduate and postgraduate education and 
which skills can be acquired during the autopsy courses called medi-
cal professionalism. The aim of the study is to demonstrate the con-
tents of medical professionalism.
Methods. These skills are not measurable with any scientific factor or 
tool. Teaching courses are not comparable because students, teachers 
and learning materials are different. On one hand the technical, diag-
nostic imaging medicine needs to build much more on morphological 
knowledge than before, on the other hand the courses provide lesser 
possibility than before. Furthermore the literature of medical teaching 
is based particularly on personal and course experiences.
Results. Through the autopsy medical students can learn the relation-
ship between symptoms and diseases and this is a fundament of the 
modern problem-oriented learning, exploring the clinical fallibility 
and dealing with errors of the students, they can learn the remedial ac-
tions contributing to an improved welfare. The post mortem examina-
tion develops cognitive knowledge, fine motor functions, appreciation 
of three-dimensional relationship, touch-mediated perception and the 
specific medical vocabulary and helps to acquire the competence in 
diagnostic imaging, graduate and postgraduate medical training.
Conclusion. Post mortem examination has a unique position among 
the activities where the medical students can learn and practice medi-
cal professionalism and can be corrected if it is required. Last but not 
least, dealing with human body is dealing with a patient in a con-
trolled atmosphere. This review shows that the importance of autopsy 
has not decreased in the last decades even if the teaching hours were 
radically reduced.

Fr-113 
Comparison of pre- and postmortal diagnoses in 3 medical 
 decades including comparative data between East (GDR)  
and West (FRG) in 1988: an autopsy study
Wittschieber D .1, Kimmritz A .2, Budczies J .2, Klauschen F .2, Bahra M .3, 
Kamphues C .3, Scholman H .-J .2, Denkert C .2, Pfeiffer H .1, Dietel M .2, 
Weichert W .4, Stenzinger A .4
1University Hospital Münster, Institute of Forensic Medicine, Münster, 
2Charité-Universitätsmedizin Berlin, Institute of Pathology, Berlin, 
3 Charité-Universitätsmedizin Berlin, Department of General, 
Visceral and Transplantation Surgery, Berlin, 

4University Hospital Heidelberg, Institute of Pathology, Heidelberg

Aims. Multiple studies of the last half of the century comparing the 
accuracy of clinical diagnosis in unselected patients who died in hos-
pital in different medical eras have shown no decline of discrepancies 
in the main diagnosis. For Germany, recent data are lacking. We as-
sessed changes in diagnostic accuracy over 20 years.
Methods. We analyzed retrospectively diagnostic discrepancies, with 
use of autopsy as the gold standard for diagnosis. Of 3299 patients who 
died at the Charité University Hospital and non-university hospitals 
in Berlin we recorded all demographic and meta data. 1800 patients 
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were randomly selected – 300 in each of 1988 (GDR and FRG), 1993, 
1998, 2003 and 2008. For each case we classified major and minor dis-
crepancies by comparison of clinical diagnoses and autopsy findings 
(Goldman criteria).
Results. Cardiovascular disease (CV) was found to be the main 
cause of death followed by neoplastic disease (NP). The frequency of 
major discrepancies (Goldman class I and II) declined significantly 
(p=0.0067) whereas the rate of minor diagnostic errors slightly in-
creased. The proportion of discrepant-free and non-classifiable 
cases remained constant. Focusing on Goldman class I discrepancy 
only a decline in misdiagnosis was even more pronounced (e.g. 1988: 
25%, 2008: 10%; p=0.00004). CV followed by pulmonary and infec-
tious diseases were the main misdiagnosed disease groups. Among 
class II discrepancies, CV, NP and pulmonary diseases were not as-
sessed properly. Most major diagnostic errors were found in patients 
>71 years and of female sex. Comparison of university hospitals with 
non-university general hospitals reveals a 10% higher rate of class I 
diagnostic errors for patients treated at primary or secondary care 
hospitals (p=0.00003).There were no significant differences in ma-
jor diagnostic errors regarding the referring speciality. Comparing 
diagnostic errors between the former GDR and the FRG in 1988, no 
statistically significant differences in class I (p=0.09) and II (p=0.28) 
discrepancies were observed.
Conclusion. The frequency of major diagnostic errors in unselected 
patients who died in hospital was more than halved over the last 
20 years. This implicates that medical progress has led to improved 
patient care in the last two decades in Germany. However, our stud-
ies shows that the type of hospital as well as age and sex influence the 
rate of major discrepancies. Hence, autopsies are still of significance 
in selected patients and provide a quality benchmark for the clinician.

Fr-114 
Diagnostic errors over time: quality measurement  
and autopsy
Moch H .1, Schwanda-Burger S .2, Muntwyler J .2, Salomon F .2
1University Hospital Zurich, Institute for Surgical Pathology, Zürich, 
2University of Zurich, Department of Internal Medicine, Zürich

Aims. A systematic review of the second half of the last century sug-
gested that diagnostic errors have decreased over time. A previous 
study covering the years 1972 to 1992 in Zurich was then the only 
time series showing a significant reduction of diagnostic errors from 
a single institution. We report here the results of a follow-up study a 
decade later.
Methods. We analyzed discrepancies between clinical and autoptic 
diagnoses in 100 randomly selected medical patients who died on the 
wards and on the medical-intensive care unit at a tertiary-care teach-
ing hospital in Switzerland in the year 2002.
Results. Autopsy rate declined from around 90% in the years 1972 to 
1992 to 54% in the present study. Major diagnostic errors (class I and 
II) declined significantly from 30 to 7% (p<0.001) over the last 30 years. 
Class I errors decreased from 16 to 2% (p<0.001) in the year 2002. Sensi-
tivity for cardiovascular diseases increased from 69 to 92% (p=0.006), 
for infectious diseases from 25% to 90% (p=0.013) and for neoplastic 
diseases from 89 to 100% (p=0.053). Specificity for cardiovascular dis-
eases increased from 85 to 98% (p<0.001) but was unchanged at a high 
level for infectious diseases and neoplastic diseases. The number of 
diagnostic procedures increased from 144 to 281 (p<0.001) with an in-
crease in the number of computer tomography investigations and of 
tissue sampling in the last decade.
Conclusion. The frequency of major diagnostic errors has been fur-
ther reduced at the beginning of the new millennium probably due in 
large part to new diagnostic tools.

Fr-115 
Tumor-to-tumor metastasis: challenges and pitfalls in  
a series of 12 cases
Agaimy A .1, Buslei R .2, Blümcke I .2, Wünsch P .H .3, Hartmann A .1
1 Friedrich-Alexander University of Erlangen, Institute of Pathology, 
Erlangen, 

2 Friedrich-Alexander University of Erlangen, Institute of Neuro-
pathology, Erlangen, 

3Nürnberg Clinic Center, Institute of Pathology, Nürnberg

Aims. Cancer-to-cancer or cancer-to-benign tumor metastasis is a 
well documented but rare phenomenon in surgical pathology practice 
and has been the subject of anecdotal single case reports. Tumor-to-
tumor metastasis presenting in biopsy or resection specimens may 
cause great diagnostic challenge.
Methods. A series of 12 cases encountered during routine autopsy 
(n=4) and surgical pathology practice (n=8) at three Institutions were 
the base of this study. In all cases, both neoplasms showed intimate 
association and intermixing of their cells.
Results. Both metastatic and host neoplasm were solid tumors in 6 
cases. The other 6 cases involved hematolymphoid neoplasms (all were 
small lymphocytic lymphoma/CLL) that infiltrated into another solid 
tumor at extranodal sites (3 squamous cell carcinomas, 1 high-grade 
mucoepidermoid carcinoma, 1 ovarian mature cystic teratoma and 1 
gastric schwannoma). The 6 solid tumor cases encompassed 4 carci-
nomas metastatic to non-epithelial tumors (pancreatic ductal adeno-
carcinoma metastatic to hepatic hemangioma, pulmonary adenocar-
cinoma metastatic to meningioma, small cell carcinoma metastatic 
to glioblastoma and cecal adenocarcinoma metastatic to thymoma), 
1 pulmonary adenocarcinoma metastatic to adrenocortical adenoma 
and 1 mediastinal angiosarcoma metastatic to large spindle cell gas-
trointestinal stromal tumor of the stomach. The latter represents a 
hitherto undescribed sarcoma-to-sarcoma metastasis. No cases of 
carcinoma-to-carcinoma metastasis were seen. CLL cases showed 
a subtle to prominent intra- and perintumoral lymphoid aggregates 
that occasionally mimicked a prominent peritumoral inflammatory 
response. One patient with a CLL showed striking peritumoral and 
intratumoral neoplastic lymphoid aggregates in gastric schwannoma 
that closely mimicked the typical reactive lymphoid cuffs seen in di-
gestive schwannoma.
Conclusion. Awareness of the phenomenon of tumor-to-tumor-me-
tastasis is mandatory for appropriate interpretation of the histological 
and immunohistochemical findings. The differential diagnosis en-
compasses biphasic neoplasms, collision tumors, focal dedifferentia-
tion, peritumoral inflammatory response and other rare conditions.

Fr-116 
Insulin-like growth factor I messenger RNA and protein  
are expressed in the human lymph node and distinctly  
confined to subtypes of macrophages, antigen-presenting  
cells,  lymphocytes and endothelial cells
Eppler E .1, Oberlin D .1, Fellbaum C .2
1University of Zurich, Institute of Anatomy, Zürich, 
2Institute of Pathology, Hegau-Clinic, Singen

Aims. Insulin-like growth factor (IGF)-I is a potent hormone that 
stimulates growth and differentiation and inhibits apoptosis in nu-
merous tissues. Preliminary evidence suggests that IGF-I exerts dif-
ferentiating, mitogenic and restoring activities also in the immune 
system. For that reason, the present study systematically investigates 
the cellular sites of IGF-I mRNA and peptide.
Methods. Archival human lymph node samples were investigated by 
routine staining, by in situ hybridisation with an IGF-I specific probe, 
and by single and double immunohistochemistry with antisera spe-
cific for human IGF-I and CD3 (T-lymphocytes), CD20 (B-lympho-
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cytes), CD68 (macrophages), CD21 (follicular dendritic cells, DC), 
S100 (interdigitating DC) and podoplanin (fibroblastic reticular cells).
Results. Numerous cells within the B- and T-cell compartments 
showed IGF-I gene and peptide expression, the majority of which 
was identified as macrophages. Solitary follicular DC exhibited IGF-I 
mRNA and peptide. B-lymphocytes did not contain IGF-I immuno-
reactive material, while few T-lymphocytes did. Furthermore, IGF-I 
mRNA and peptide-expressing cells were identified as high endothe-
lial venule (HEV) cells.
Conclusion. From this we conclude that the main task of IGF-I in 
human non-neoplastic lymph node may be autocrine and paracrine 
regulation of differentiation, stimulation and survival of lymphocytes, 
antigen-presenting cells and macrophages and differentiation and 
maintenance of HEV cells and that the role for IGF-I in formation and 
sustaining of lymph node structures is more important than thought 
so far. The study serves as a basis for further investigations on the role 
of IGF-I in pathologies of the immune system

Fr-117 
GLUT1 expression, tumor proliferation, and iodine/glucose 
uptake in thyroid cancer with emphasis on poorly differenti-
ated thyroid carcinoma
Grabellus F .1, Nagarajah J .2, Bockisch A .2, Schmid K .W .1, Sheu S .-Y .1
1 University Hospital of Essen, Institute of Pathology and Neuro-
pathology, Essen, 

2University Hospital of Essen, Clinic for Nuclear Medicine, Essen

Aims. Glucose transporter-1 protein (GLUT1) facilitates excessive 
glucose uptake of cancer cells. Concerning nuclear medical imaging 
modalities the inverse relationship between I-131 and 18F-FDG utili-
zation in PET/CT (so called “flip-flop phenomenon”) was previously 
described for thyroid cancers (TC) during dedifferentiation. The aim 
of this study was to elucidate the relationship between GLUT1 expres-
sion, proliferation, iodine-concentration and glucose uptake in differ-
ent TC types, with emphasis on the recently morphologically defined 
tumor type “poorly differentiated thyroid carcinoma” (PDTC).
Methods. The study was divided in an immunohistochemical (IHC) 
and a PET/CT part. IHC: 95 cases of thyroid tumors [follicular ad-
enoma (AD), papillary TC (PTC), follicular TC (FTC), poorly differ-
entiated TC (PDTC), and anaplastic TC (ATC)] were investigated for 
GLUT1 expression and grade of proliferation (Ki-67 index). PET/CT: 
In a second cohort 47 18F-FDG PET/CT of patients with TC (thereof 
22 PDTC) and 39 corresponding I-124 PET/CT were evaluated. The 
standardized uptake value (SUV) was determined in the tumors as a 
measure of glucose or iodine uptake. Herein, PTC and FTC were sum-
marized under differentiated TC (DTC).
Results. IHC: 65.3% of TC expressed GLUT1. The number of GLUT1 
positive TC and grade of expression increased with escalating aggres-
siveness of TC types (p<0.001). Furthermore, a clear positive correla-
tion between proliferation and GLUT1 expression was noted (p<0.001). 
PET/CT: 18F-FDG uptake was measured in 80.9% of all cases (DTC: 
15/21, 71,4%; PDTC: 19/22, 86,4%, ATC: 4/4, 100,0%). Median SUV was 
low in DTC intermediate in PDTC, and high in ATC. Iodine uptake 
was seen 53.8% of the corresponding I-124 PET/CT (DTC: 12/18, 66,7%; 
PDTC: 8/18, 44,4%, ATC: 0/3, 0,0%) with an inverse median uptake 
pattern.
Conclusion. The loss of differentiation in TC is accompanied by a 
GLUT1 up-regulation and increase in proliferation. PDTC, as focus 
of this work, was found to be intermediate between well-differentiated 
TC and ATC in terms of GLUT1 expression, as well as 18F-FDG or 
I-124 uptake, suggesting that the “flip-flop phenomenon” occurs at the 
dedifferentiation stage of PDTC. The high percentage of 18F-FDG avid 
ATC and PDTC of this work suggests 18F-FDG PET/CT as an impor-
tant imaging modality for these TC types.

Fr-118 
Ectopic Cushing’s syndrome due to a mediastinal  
paraganglioma
Geddert H .1, Flohr F .2, Grun C .3, Faller G .1
1St . Vincent Hospital, Institute of Pathology, Karlsruhe, 
2St . Vincent Hospital, Department of Internal Medicine, Karlsruhe, 
3St . Vincent Hospital, Department of Thoracic Surgery, Karlsruhe

Aims. A 23-year-old male patient presented with adipositas, diabetes, 
hypertension, hypogonadism and eye-catching wide purple striae.
Methods. Hormonal tests confirmed the diagnosis of ACTH-depen-
dent hypercortisolism and pointed to an ectopic cushing’s syndrom. A 
CT scan revealed a 6 cm mediastinal tumor and in each lower pulmo-
nary lobe an 1,5 cm subpleural mass. The patient underwent surgery 
for suspected metastatic thymoma.
Results. Histopathological examination revealed in the mediastinum 
a monomorphous tumor with typical zellballen pattern. No necrosis 
nor significant atypia was seen. The tumor’s neuroendocrine nature 
was demonstrated by immunohistochemical positivity for chromo-
granin. S100 stained the surrounding sustentacular cells and con-
firmed the diagnosis of mediastinal paraganglioma. However, the 
wedge-shaped pulmonary masses corresponded to partially orga-
nized asymptomatic thromboembolism.
Conclusion. After complete surgical removal, hormonal levels totally 
normalized and all initial symptoms improved. Unfortunately, sev-
eral day after operation, he suffered from an acute ischemic stoke with 
aphasia. After weeks, all neurological deficits recovered completely. In 
conclusion, we report the rare case of an Ectopic Cushing’ s syndrome 
caused by a mediastinal paraganglioma. The severe thromboembolic 
complications are due to hypercortisolism.

Fr-119 
Expression of MHC-processing peptides in the thyroid,  
inflammatory thyroid lesions, and follicular epithelial  
cell derived carcinomas
Bartel F .1, Seliger B .2, Hauptmann S .1
1University of Halle-Wittenberg, Institute of Pathology, Halle/Saale, 
2 University of Halle-Wittenberg, Institute of Medical Immunology, 
Halle/Saale

Aims. The normal thyroid, like every nucleated cell of the body, does 
not contain significant amounts of immunocompetent cells but does 
express major histocompatibility complex (MHC) class I molecules. 
Their function is to display fragments of proteins that are being pro-
duced within the cell to the environment, specifically cytotoxic T-cells 
(CTLs). MP2 and LMP7 are important members of the proteasomal 
machinery that generates peptides of endogenous proteins to be dis-
plays on the MHC class I complex. TAP consists of two subunits TAP-1 
and TAP-2, and is responsible for the translocation of the generated 
peptides to the endoplasmatic reticulum.
Methods. We performed immunohistochemistry to analyse the ex-
pression of B7-H1, B7-H3, α-Tapasin, TAP-1/2, LMP2/7, Calnexin, Cal-
reticulin, and β2-microglobulin in a series of 10 cases of inflammatory 
thyroid disease, and thyroid carcinomas (UTC, PTC, FTC), as well as, 
in normal thyreocytes, respectively.
Results. B7-H1 was not expressed neither in normal thyreocytes, Goi-
ter nor in thyroid carcinomas, in contrast to B7-H2, which was weakly 
expressed in thyroid carcinomas, Goiter, Hashimoto. A strong expres-
sion of B7-H2 was found in de Quervain. TAP1 expression was low in 
every cell type analyzed. A strong expression in FTC and PTC was 
also observed for Calnexin, whereas it was only weakly expressed in 
UTC, Goiter, Hashimoto, and de Quervain. UTC showed a strong 
expression of Calreticulin, while it was on weakly expressed in FTC, 
PTC, Goiter, Hashimoto, and de Quervain. The expression pattern of 
Calnexin and Calreticulin was homogenous. Interestingly, a strong 
expression of LMP2 was found in de Quervain, and a weak expression 
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in normal thyreocytes and Hashimoto. Thyroid carcinomas did not 
express LMP2.
Conclusion. Our data show that with the exception of B7-H1 and 
LMP2 most proteins of the MHC class I procession machinery are ex-
pressed in normal thyreocytes. Calreticulin and particularly calnexin 
were found to be expressed in the vast majority of folicular epithelial 
cells with only little variation in expression intensity. In thyreoiditis 
there was an upregulation of those molecules which already were ex-
pressed in those follicles of goiters with lymphfollicular infiltrates. In 
carcinomas the most significant differences to the normal thyroid was 
the loss of all these peptides in UTC with the exception of Calreticu-
lin which is strongly positive. In the differentiated thyroid carcinomas 
TAP2 was markedly upregulated.

Fr-120 
Glucagon expression in cystic pancreatic neuroendocrine  
neoplasms: an immunohistochemical analysis
Konukiewitz B .1, Enosawa T .2, Klöppel G .3
1Institute of Pathology, University of Kiel, Kiel, 
2 First Department of Pathology, Faculty of Medicine, 
Showa University, Tokyo, 

3Institute of Pathology, Technical University of München, München

Aims. Pancreatic neuroendocrine neoplasms (P-NENs)are usually 
solid and only rarely cystic. Glucagon expression and the association 
with multiple endocrine neoplasia type 1 (MEN1) seem to be common 
in cystic P-NENs. In this study, we analyzed 404 P-NENs to gain in-
formation about the relative frequency of grossly cystic P-NENs and 
their association with glucagon production by the tumor cells.
Methods. 346 solitary P-NENs and 58 PNENs (>1  cm in diameter) 
from 35 patients with an MEN1 syndrome were studied. Immunos-
taining was performed for the four pancreatic hormones.
Results. 5.5% (19/346) of the sporadic P-NENs showed unilocular or 
multilocular cystic changes that were macroscopically detectable. 63% 
of the solitary cystic P-NENs (vs. 7% of the solitary non-cystic P-NE-
Ns) expressed predominantly glucagon. In MEN1-associated P-NENs, 
the relative frequency of cystic tumors was 10.3%, and all of them ex-
pressed glucagon. None of the glucagon-positive cystic P-NENs were 
associated with a glucagonoma syndrome.
Conclusion. Solitary non-MEN1-associated and MEN1-associated 
cystic PNENs are predominantly non-syndromic glucagons-express-
ing tumors. However, cystic insulinomas may also occur. Cyst forma-
tion seems to be related to hormone production.

Fr-121 
Neuroendocrine tumors (NET) of the digestive tract:  
the German NET Registry
Anlauf M .1, Maasberg S .2, Rinke A .3, Grabowski P .4, Hörsch D .4, 
Auernhammer C .5, Raffel A .6, Musholt T .7, Fottner C .8, Mönig H .9, 
Begum N .10, Pascher A .11, Sipos B .12, Baum R .13, Pavel M .2, Goretzki P .14, 
Lehnert H .15, Knapp W .H .16, Klöppel G .17, Arnold R .3, Wiedenmann B .2, 
Pape U .F .2, and the representatives of 28 german NET centers  . .18

 1University of Düsseldorf, Inst . for Pathology, Düsseldorf, 
 2 Campus Virchow-Klinikum Berlin, Dpt . for Gastroenterology 

and Hepatology, Berlin, 
 3University of Marburg, Dpt . for Gastroenterology, Marburg, 
 4Zentralklinik Bad Berka, Dpt . for Gastroenterology, Bad Berka, 
 5LMU München, Medical Clinic II, München, 
 6University of Düsseldorf, Dpt . for Visceral Surgery, Düsseldorf, 
 7 University Medical Center Mainz, Section on Endocrine Surgery, 

Dpt . of General and Abdominal Surgery, Mainz, 
 8University of Mainz, Dpt . for Endocrinology, Mainz, 
 9University of Schleswig-Holstein, Campus Kiel, Medical Clinic I, Kiel, 
10 University of Schleswig-Holstein, Campus Lübeck, 

Dpt . for Visceral Surgery, Lübeck, 
11Campus Virchow-Klinikum Berlin, Dpt . for Visceral Surgery, Berlin, 
12University of Tübingen, Inst . for Pathology, Tübingen, 
13Zentralklinik Bad Berka, Dpt . for Nuclear Medicine, Bad Berka, 
14Lukas Krankenhaus Neuss, Dpt . for Visceral Surgery, Neuss, 
15 University of Schleswig-Holstein, Campus Lübeck, 

Medical Clinic I, Lübeck, 
16MHH Hannover, Dpt . for Nuclear Medicine, Hannover, 
17TU München, Inst . for Pathology, München, 
18NET-Behandlungszentren, Deutschland

Aims. Diagnosis and risk stratification of NET is challenging. In addi-
tion, clinical experience with NET is difficult to acquire because they 
are heterogeneous neoplasms. (1) Collection of a large representative 
series of NET. Analysis of survival rates with respect to (2) epidemi-
ology, (3) localization, (4) functional acitivity, (5) histopathology and 
grading, (6) disease stage and (7) clinical treatment.
Methods. Since 2004 the German NET Registry collected in a nation-
wide interdisciplinary survey prospective and retrospective data from 
28 NET centers. All centers were informed on consensus guideline 
recommendations. Analysis included epidemiology, histopathology, 
proliferative activity, clinical data as well as information on overall 
and NET-specific outcome.
Results. Until 2010, a total of 2009 NET patients with a mean follow-
up of 34.5 months and a mean age of 56.2 years at initial diagnosis were 
analyzed. Primary tumour localization included pancreas (34%), il-
eum and jejunum (22%), stomach (6%), duodenum (5%), rectosigmoid 
(6%), appendix (4%) and other locations (10%). Further 13% of patients 
revealed a primary of unknown site. 910 (45%) of patients showed me-
tastases at initial diagnosis. 403 patients (20%) with hormone hyperse-
cretion syndromes were recorded including 41% carcinoid, 38% insuli-
noma, 15% Zollinger-Ellison-syndromes and 6% other rare syndromes 
(glucagonoma, VIPoma etc.), respectively. 1-, 2-, 5- and 10-year overall 
survival rates were 93%, 89%, 78% and 63%. NET-related survival rates 
were 97%, 95%, 92% and 88%. Histopathological classification accord-
ing to the WHO, grading according to Ki67/MIB-1-index, locoregional 
versus advanced tumor stages (limited or extensive disease) and initial 
surgical treatment were of significant prognostic relevance.
Conclusion. Interdisciplinary and multi-institutional cooperation in 
the German NET Registry provides data on a broad range of NET. De-
tailed initial histopathological diagnosis, grading and clinical charac-
terization enables precise classification and risk stratification of NET. 
This is crucial for selecting appropriate therapeutic modalities and 
predicting long-term outcome in a large cohort of recently diagnosed 
NET which were treated with modern multimodal therapies. 
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Fr-122 
Transcription factor signature in pancreatic and duodenal 
neuroendocrine neoplasms
Kloeppel G .1, Hermann G .1, Konukiewitz B .2, Schmitt A .3, Perren A .3

1Institute for Pathology, Pathology, Muenchen, 
2Institute for Pathology, Pathology, Kiel, 
3Institute for Pathology, Pathology, Bern

Aims. We recently identified the transcription factor (TF) Isl1 as a 
marker for pancreatic neuroendocrine neoplasms (P-NENs). In order 
to better understand the expression of the four TFs that mainly govern 
the development and differentiation of the pancreas and the duode-
num, we studied the expression of ISL1, PDX1, NGN3 and CDX2 in P- 
and duodenal (D) NENs that were characterized by their predominant 
hormone expression.
Methods. A series of 49 pancreatic (35) and duodenal (14) NENs were 
immunolabeled with antibodies to insulin, glucagon, somatostatin, 
pancreatic polypeptide (PP), gastrin, serotonin, calcitonin, ISL1, PDX1, 
NGN3, CDX2 and Ki-67. The TF expression pattern was examined for 
each case and correlated to the tumoŕ s hormonal profile.
Results. Two predominant TF expression patterns were identified: 
ISL1 was expressed in all but three gastrin-producing P-NENs (94%) 
and in all D-NENs. PDX1 was predominantly found in insulin and 
gastrin-producing NENs (25/27, 93%). NGN3, in addition to PDX1 and 
ISL1, was commonly expressed in gastrin-producing P-(7) and D-NE-
Ns (10) (13/17, 77%), while it was rare in other NENs (6/32, 19%). CDX2 
was only found in 5 P-NENs (one glucagon- and 4 gastrin-producing) 
and one gastrin-producing D-NEN (6/49, 12%). There was no associa-
tion of NEN features such as grading, size, location, presence of dis-
tant metastases and functional activity with a particular TF pattern.
Conclusion. Our data demonstrate a correlation between TF expres-
sion patterns and P- and D-NEN types. The signature of glucagon-
producing NENs is an almost exclusive expression of ISL1. Insulin-
positive tumors have an ISL1 and PDX1 signature. Gastrin-positive 
NENs mostly have a “full house” signature including positivity for 
ISL1, PDX1 and NGN3. The signature of somatostatin-positive NENs 
was close to that of gastrin tumors, while PP-, calcitonin-positive and 
null-positive NENs resembled glucagon-producing NENs. The ob-
served TF signatures do not allow a distinction between P- and D-
NENs, but suggest an origin from embryologically determined pre-
cursor cells.

Fr-123 
SDHB loss predicts malignancy in pheochromocytomas 
/sympathethic paragangliomas, but not through  
hypoxia signalling
Blank A .1, Schmitt A .M .2, Korpershoek E .3, van Nederveen F .3, 
Rudolph T .2, Weber N .4, Strebel R .5, de Krijger R .3, Komminoth P .6, 
Perren A .1
1 University of Bern and Technical University Munich, 
Institute of Pathology, Bern, 

2University of Bern, Institute of Pathology, Bern,
3 Erasmus MC University Medical Centre, Josephine Nefkens Institute, 
Rotterdam, 

4University Hospital Zurich, Institute of Pathology, Zürich, 
5University Hospital Zurich, Department of Urology, Zürich, 
6City Hospital Triemli, Institute of Pathology, Zürich

Aims. Prediction of malignant behaviour of pheochromocytomas/
sympathetic paragangliomas (PCCs/PGLs) is very difficult if not im-
possible on a histopathological basis. In a familial setting, it is well 
known that succinate dehydrogenase subunit B (SDHB)-associated 

PCC/PGL very often metastasise. Recently, absence of SDHB expres-
sion as measured through immunohistochemistry was shown to be 
an excellent indicator of the presence of an SDH germline mutation 
in PCC/PGL. SDHB loss is believed to lead to tumour formation by 
activation of hypoxia signals.
Methods. To clarify the potential use of SDHB immunohistochem-
istry as a marker of malignancy in PCC/PGL and its association with 
classic hypoxia signalling we examined SDHB, hypoxia inducible fac-
tor-1 α (Hif-1 α) and its targets CA-9 and GLUT-1 expression on protein 
level using immunohistochemistry on a tissue micro array on a series 
of familial and sporadic tumours of 115  patients. Survival data was 
available for 66 patients.
Results. SDHB protein expression was lost in the tumour tissue of 12 
of 99 patients. Of those 12 patients, 5 had an SDHB germline mutation, 
in 4 patients no germline mutation was detected and mutational status 
remained unknown in parts in 3 patients. Loss of SDHB expression 
was not associated with increased classic hypoxia signalling as detect-
ed by Hif-1 α, CA-9 or GLUT-1 staining. Loss of SDHB expression was 
associated with an adverse outcome.
Conclusion. The lack of correlation of SDHB loss with classic hypoxia 
signals argues against the current hypoxia hypothesis in malignant 
PCC/PGL. We suggest SDHB protein loss as a marker of adverse out-
come both in sporadic and in familial PCC/PGL.

Fr-124 
Expression of transketolase and transketolase-like proteins  
in glioblastoma multiforme cells
Pfister A .1, Weyerbrock A .2, Kayser G .1, Esser N .3, Kassem A .1, Hegi M .4,
 zur Hausen A .5
1University Medical Center Freiburg, Institute of Pathology, Freiburg, 
2 University Medical Center Freiburg, Department of Neurosurgery, 
Freiburg, 

3ProQuinase GmbH, Freiburg, 
4 University Hospital Lausanne (CHUV), Laboratory of Brain Tumor 
Biology and Genetics, Lausanne, 

5 Maastricht University Medical Center, Department of Pathology, 
Maastricht

Aims. Glioblastoma multiforme (GBM) is the most aggressive ma-
lignant primary brain tumor. Despite major advances in surgery and 
clinical neuro-oncology the prognosis of GBM patients is very poor. 
GBM cells exhibit even in the presence of abundant oxygen a largely 
anaerobic glucose metabolism which fulfils the criteria of the War-
burg effect. Transketolase-like 1 (TKTL1) expression has been linked 
to enhanced oxygen-independent glucose usage previously. The thia-
mine dependent transketolases shunt the pentose phosphate path-
way to the Embden-Meyerhof pathway. Here we aimed to determine 
and correlate TKTL1 expression to GBM patient survival and other 
clinicopathological parameters. In addition, we assessed the level and 
modulation of transketolase (TKT), TKTL1 and transketolase like 2 
(TKTL2) expression in GBM cell lines and xenografts.
Methods. We assessed TKTL1 expression in 190 GBM (n=190) by im-
munohistochemistry (IHC) and investigated the expression and mod-
ulation [by e.g. thiamine (vitamine B1) and cobalt chloride] of TKT, 
TKTL1 and TKTL2 transcripts in GBM cell lines (SNB19, U87 and 
LT130638). In addition, these cell lines were xenografted to mice and 
the expression of the transketolases of these tumors was compared to 
the cell lines.
Results. TKTL1 was highly expressed in GBM and slightly correlated 
with female gender (p<0.05). All other clinicopathological parameters 
failed to reach significance. Interestingly, SNB19 revealed a very high 
expression of TKTL1 on the transcriptional and protein level. TKT 
was highly expressed in all cell lines whereas TKTL2 was highly ex-
pressed in SNB19 and LT130638. Thiamine (TPP) induced the expres-
sion of all transketolases. Cobalt chloride did not reveal any effects on 
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transketolase expression. TKTL1 and TKTL2 expression were highly 
induced in xenografted tumors of the GBM cell lines.
Conclusion. Our data point to an important role of TKTL1 and TKTL2 
in the glucose metabolism in GBM. The induction of the expression of 
all transketolases upon thiamine might argue for a thiamine reduced 
diet of GBM patients. The increase of TKTL1 and TKTL2 expression in 
xenografts compared to the original cell lines strongly suggests an in-
duction by a not yet characterized stromal factor. TKTL1 and TKTL2 
expression hold an important potential as therapeutic targets in GBM.

Fr-125 
Acute disseminated encephalomyelitis (ADEM)
Gajda M .1, Romeike B .1, Ewald C .2, Kalff R .2, Petersen I .1
1FSU Jena, Institute of Pathology, Jena, 
2FSU Jena, Department of Neurosurgery, Jena

Aims. Acute disseminated encephalomyelitis (ADEM) is a demyelin-
ating disease of the central nervous system characterized by multifo-
cal neurological deficiencies and encephalopathy. Typically, one ob-
serves an association with infection or vaccination. This case report 
describes a 24-year-old man with a suspected multilocular cerebral 
space occupying lesion.
Methods. Detailed clinical and histopathologic analysis of a clinical 
case and review of the literature on ADEM using PubMed.
Results. In one out of six intraoperative specimens a gliomatous tu-
mor was suggested. The detailed histological analysis of the formalin-
fixated paraffin-embedded rest material revealed areas with a large 
number of round nuclear cells and pleomorphic astrocytic cells, fre-
quently with many micro nuclei like Creutzfeldt-Peters cells. Single 
vessels were surrounded with aggregates of lymphohistiocytic cells 
and scattered macrophages. Necrosis and proliferation of the vessels 
were not observed. The histopathological evaluation of the biopsy 
specimen demonstrated the presence of ADEM. The pathological di-
agnosis was confirmed using ancillary immunohistochemical stain-
ing with GFAP, MAP2, neurofilaments, Neu-N, CD34, CD45, CD68, 
CD20, p53 and Ki67.
Conclusion. Diagnosis of ADEM requires immunohistochemistry 
and awareness of its possible existence. Treatment of this disorder 
consists of anti-inflammatory and immunosuppressive therapies, and 
the prognosis is generally considered favourable. The most common 
differential diagnosis is an astrocytic brain tumor.

Fr-126 
Over 10% not analyzable ThinPrep Pap tests by  
using the ThinPrep Integrated Imager
Richter G .1, Hahlbohm U .1, Porthmann M .1, Teschner D .1
1Institute of Pathology, Dr . Richter, Hameln

Aims. The ThinPrep Pap test was developed in 1996 in the USA (Cy-
tyc, Boxbourogh USA) and is a fluid-based thinlayer system for cervi-
cal screening. The ThinPrep process begins with the collection of the 
patient’s gynecologic sample using a cervical sampling device. This is 
then immersed and rinsed in a vail filled with a special solution. For 
computer-assisted cytology the ThinPrep Imager has been available 
since 2003 and the ThinPrep Integrated Imager went on sale in Ger-
many last year.
Methods. We use the ThinPrep Pap test in combination with the 
ThinPrep Integrated Imager for cervical computer-assisted cytologic 
screening. Our institute performed more than 4500  tests using the 
T2000 processor (Hologic) and a Leica stainer for validated staining.
Results. The Imager refused the evaluation of 10.5% of the ThinPrep 
Pap Tests. There are several possible causes: The biggest problem 
seems to be the covering of the slides, even though it still refuses bub-
ble free slides. This error can be reduced by manually polishing the 
slides. Furthermore we encountered problems with pale barcodes and 
also advanced degenerative modified cells, ie. atrophy or cytolysis.

Conclusion. The ThinPrep Pap test is a standardized liquid-based sys-
tem for gynaecologic and non-gynecologic cytology. For computer-as-
sisted cytology the ThinPrep Imager has been available since 2003 and 
the ThinPrep Integrated Imager went on sale in Germany last year. 
Over 10% of specimens were not evaluated by the Integrated Imager. 
An increase of specimens for the evaluation of the Imager could be 
achieved though polishing the slides manually.

Fr-127 
Diagnostic accuracy of lung cytology in the diagnosis  
of primary and secondary lung tumors
Zimpfer A .1, Polak A .1, Bier A .2, Virchow J .C .2, Kölbel J .1, Barten M .1, 
Prall F .1, Erbersdobler A .1
1University of Rostock, Institute of Pathology, Rostock, 
2University of Rostock, Rostock

Aims. Nowadays, bronchoscopy is an excellent tool utilized for the 
diagnosis and staging of lung tumors, and the recovery of cells and 
tissues. The objectives of this study were to compare bronchial wash-
ing or bronchoalveolar cytology before and after transbronchial fine 
needle biopsy or forceps biopsy in the diagnosis of clinical suspected 
lung tumors.
Methods. In our center bronchial washings or bronchoalveolar lavage 
specimens before and after transbronchial biopsy or forceps biopsy are 
obtained and processed simultaneously. Two to 4 smears of each bron-
chial washing (before and after biopsy) and a set of histopathology 
slides are prepared for screening and diagnosis. Retrospective data of 
a period of 25 months (from 01.09.2008 to 30.09.2010) were retrieved 
from the institutional files. 251 patients were included in the analyses 
and re-evaluated. Sensitivity, specificity, positive predictive value and 
negative predictive value of bronchial cytology were determined using 
histopathology of transbronchial or forceps biopsy as gold standard.
Results. 251 cases were retrieved from the institutional files. 173 (69%) 
were male (range 16–88 years, median 68 years) and 78 (31%) were fe-
male (range 33–85 years, median 68.5 years). As compared to biopsy 
the sensitivity and specificity of cytology (before and after biopsy) was 
78 and 92%, respectively. There were 8 (3%) false positive results. The 
positive and negative predictive value was 93% and 75%, respectively.
Conclusion. Cytology is a reliable diagnostic tool in the diagnosis of 
lung malignancies. High diagnostic accuracy is achieved by combina-
tion of bronchial washings before and after transbronchial or forceps 
biopsy.

Fr-128 
Fine needle aspiration (FNA) of sonographic suspicious  
axillary lymph nodes and correlation with postoperative histol-
ogy
Hann von Weyhern C .1, Gruber I .2, Hahn H .2, Wallwiener D .2, 
Staebler A .1, Fend F .1
1 University of Tübingen, Institute of Pathology and Neuropathology, 
Tübingen, 

2 University of Tübingen, Department of Obstetrics and Gynecology, 
Tübingen

Aims. In clinical practice, patients with breast carcinoma and/or clin-
ically suspicious axillary lymph nodes (LN) are subjected to axillary 
dissection, frequently without prior sentinel node biopsy. Therefore, 
evaluation of axillary LN by means of ultrasound or MRI is necessary 
to plan the most effective treatment after diagnosis of LN enlargement. 
Ultrasound criteria for suspicion of malignancy are enlargement, ex-
tinction of architecture or diffuse capsule margins. However, these 
findings are not specific for malignancy. Therefore, these patients 
could benefit from evaluation of the LN by FNA.
Methods. 49 patients with suspicious axillary LN were included be-
tween May 2009 and April 2010. Consent for FNA and LN resection 
when indicated was provided. Sentinel biopsy or sampling and resec-
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tion of the primary cancer if breast carcinoma was performed when 
indicated. FNA specimens were evaluated blinded twice indepen-
dently. Correlation with histology was performed. Final malignant 
diagnosis included 23 nodal positive breast carcinomas, 2 DCIS and 2 
non-Hodgkin lymphomas.
Results. 18 cases were negative (36.7%), 2 were suspicious (4.0%), 20 
positive (40.8%) and 9 (18.4%) were not representative for LN FNA. 
Among 18 negative cases, 1 was considered negative on 1st blinded 
evaluation and positive on 2nd. Correlation of true FNA-negative cases 
with histology revealed 3 cases of nodal positive breast carcinoma (2 
IDC, 1 ILC) and 1 case of B-CLL as sampling error. Among 20 posi-
tive FNA of metastatic breast carcinoma and NHL, 2 were discordant 
in reports due to 1 interpretation error and with 1 false positive case 
in correlation with lymphadenitis in histology. If correctly classified 
as not representative for a LN FNA, 2 (2/9) cases of this diagnostic 
group were nodal positive for IDC and excluded from evaluation and 
referred to surgical procedures. Thus sensitivity, specificity, PPV and 
NPV are 0.87, 0.95, 0.95 and 0.86 respectively.
Conclusion. FNA of LN is a very sensitive tool for assessing the LN 
status before performing sentinel node biopsy. If only adequate, repre-
sentative FNA specimens are included, US-guided FNA is a good tool 
for minimally invasive assessment of clinically suspicious LN. About 
40% of patients with breast cancer receive overtreatment when LN 
dissection is planned on the basis of clinical and US detection alone. 
Thus, FNA of these LN, followed by sentinel LN biopsy in case of nega-
tive cytology can help to avoid unnecessary axillary dissections.

Fr-129 
Application of adjuvant methods in cytopathology for  
the early diagnosis of prospective malignancy in  
precursor lesions
Biesterfeld S .1, Pomjanski N .1, Schramm M .1
1Heinrich Heine University, Department of Cytopathology, Düsseldorf

Aims. Difficulties with cytologic diagnoses on fine needle aspirates, 
smears or effusions may be overcome by the application of adjuvant 
methods. Hereby it will be possible in many cases to determine the 
malignant potential of a “dysplastic” or “preneoplastic” lesion earlier 
and more precisely. Morphological methods that have been proven 
to give useful information to the cytopathologist are immunocyto-
chemistry, chromosomal fluorescence in situ hybridization (FISH), 
DNA-image cytometry (DNA-ICM) or AgNOR-analysis. Further, 
molecular techniques, for example quantitative methylation-specific 
PCR (QMSP) or PCR-based assays may be applied.
Methods. In our institution, for several years the above mentioned 
methods have been used in studies, but have been established for rou-
tine cases also. By their use many cases in which cytology is suspi-
cious or doubtful can definitely be solved by the application of one 
of them or by their combination, which is normally possible on the 
pre-existing routine slides.
Results. On endosonographically taken fine needle aspirates from le-
sions of the gastric wall, the GIST origin of the tumors could be veri-
fied very frequently (94.9%) by immunocytochemistry (c-kit, CD34). 
In malignant effusions, important information concerning the tumor 
origin could be obtained in >90% of the cases by a panel of immuo-
cytochemical markers (CK5/6, CK7, CK20, cdx-2, TTF-1, Ca19–9). The 
character of uncertain mesothelial lesions (mesothelioma vs. benign 
reactive changes) was identified in almost 100% of the cases by a com-
bination of DNA-ICM, AgNOR-analysis and 9p21-FISH. Finally, the 
PCR-based identification of a monoclonal B-cell population in an in-
flammatory or lymphocyte-rich pleural or abdominal effusion in pa-
tients with known NHL was helpful for the diagnosis of an infiltration 
of the serous membranes by the neoplastic process.
Conclusion. Our presentation will to give a comprehensive overview 
on the chances and on the pitfalls of adjuvant methods in daily routine 
cytopathology in order to introduce these technologies to potential 

users and allay their fears of them: although the application of adju-
vant methods may be delicate in some cases, they do not represent 
such sophisticated techniques that their use should be restricted to 
specialized centers.

Fr-130 
Two cases of retroperitoneal malignant extrapleural  
solitary fibrous tumours with hepatic metastasis
Knöß P .1, Franzen S .2, Ockert D .2, Poremba C .1
1 Pathology Trier, Trier, 2Brothers of Charity Hospital, 
Department of Surgery, Trier

Aims. Extrapleural solitary fibrous tumours (SFT’s) are a rare entity 
representing 0.6% of all soft tissue tumours. 10–15% of these tumours 
show an aggressive behaviour with local recurrence and distant me-
tastasis to liver, lung and bone.
Methods. We report two cases of men (aged 69 and 17) with retroperi-
toneal malignant SFT’s with early and late onset hepatic metastasis.
Results. Both patients presented with increase of abdominal circum-
ference and perspiration at first consultation. Large retroperitoneal 
tumours (27.5 and 15 cm) were surgically resected, the larger one with 
positive tumour margins. Both showed highly cellular spindle cell 
tumours with staghorn vessels and little (5%) or no tumour necrosis. 
Mitotic count per 10 HPF was 20 and 21 respectively. Positivity for 
CD34 and CD99 was demonstrated by immunohistochemistry. Liver 
metastasis occurred after 11.5 and 126 months. The metastases showed 
higher mitotic counts up to 44 per 10 HPF and the presence of more 
extensive tumour necrosis (up to 30%).
Conclusion. The presented cases confirm the criteria for malignancy 
and worse prognosis in extrapleural SFT’s (tumour size of >10 cm, >4 
mitoses per 10 HPF, high cellularity, R1-resection and tumour cell 
necrosis). The metastases presented with an increase in mitotic count 
and grade of necrosis. Concordant with the results of Cranshaw et 
al. (2009) these malignant extrapleural SFT’s behaved clinically in a 
manner similar to high-grade soft tissue sarcomas.

Fr-131 
Detecting amyloid in collagen-rich tissue is possible with  
H&E staining and polarized light microscopy only
Mörz M .1
1Hospital Dresden-Friedrichstadt, Institut of Pathology 
„Gerog Schmorl“, Dresden

Aims. Repeatedly a rim of hypereosinophilia of some meniscus tissues 
has been seen during conventional H&E light microscopy. This rim 
was identified as amyloid. This rim showed a red to green birefrin-
gence in H&E Stain under polarized light. The aim of the study was 
to elucidate whether polarized light microscopy is equal to Congo red 
stain for detecting amyloid in collagen rich tissue.
Methods. 156 resected randomly pooled meniscus parts were H&E 
and Congo red stained within a standard histology protocol. A posi-
tive result was a red pattern for Congo red stain. A positive result was 
red to green birefringence for H&E staining under polarized light.
Results. Overall 47 (30%) meniscus parts were positive for Congo red 
stain and 47 were positive in H&E staining under polarized light. The 
Kappa value was 1.
Conclusion. Congo red stain and H&E stain under polarized light are 
equal to detect amyloid in collagen rich tissue.
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Fr-132 
p53 regulated genes increase cell invasion in osteosarcoma  
cell lines
Neumann A .1, Korsching E .2, Cleton-Jansen A .-M .3, Duim R .3, Winter M .3, 
Kuijjer M .3, Bürger H .4, Agelopoulos K .5
1University Medical Centre Münster, Institute of Pathology, Münster, 
2 University Medical Centre Münster, Institute of Bioinformatics, 
Münster, 

3Leiden University Medical Centre, Department of Pathology, Leiden, 
4 Institute of Pathology, Paderborn, 
5 University Medical Centre Münster, Institute of Haematology 
and Oncology, Münster

Aims. Osteosarcoma (OS) is the most common primary malignant 
bone cancer. Moreover at the time of diagnosis up to 80% of all OS 
patients are already afflicted with metastasis or micrometastasis. Ad-
ditionally up to 50% of all OS patients have p53 mutations, which are 
described to be involved in OS development as in the development of 
other cancer entities. However the role of p53 in the formation of OS 
metastasis is not really known at the moment.
Methods. Based on a set of 48 candidate genes for invasiveness, select-
ed genes were tested for their functional relevance in OS cell invasion 
via a combination of reverse siRNA transfection and a modified Boy-
den-Chamber assay. Two cell lines (MG63 and HOS) were tested using 
this combined assay – three biological replicates were performed and 
every replicate were done in triplicates. The knockdown efficiency was 
verified on mRNA and protein level after knockdown via TaqMan as-
says respectively immunofluorescence.
Results. In the set of candidate genes for invasiveness an accumula-
tion of genes regulated directly or indirectly by p53 were found (ap-
proximately 18% of all informative genes). One gene (CDK5RAP3) 
regulates p53, three genes (HNRNPA2B1, NEDD8 and NFGR) are reg-
ulated directly by p53 and three genes (NGFRAP1, ABL2 and LTB4R) 
were regulated indirectly through NGFR. All of these genes were over 
expressed in the group of the invasive cells. Six genes (CDK5RAP3, 
HNRNPA2B1, NEDD8, NGFR, NGFRAP1 and ABL2) were tested for 
functional relevance for OS cell invasion. A decreased invasiveness 
from 27% (NGFR in cell line HOS) up to 50% (HNRNPA2B1 in cell 
line HOS) could be detected for all of these.
Conclusion. These results are in line with the results of our pair wise 
comparison that all tested genes were over expressed in the group 
of the invasive cells. This corroborates our theses that p53 regulated 
genes increase cell invasion in OS cell lines. So, it seems to be that one 
of the main players in cancer development, p53, is also essential in os-
teosarcoma cell invasion. A verification of these data using human os-
teosarcomas of patients with and without primary metastasis at time 
of diagnosis will be done in order to get reliable information in vivo.

Fr-133 
Hereditary multiple exostoses: a rare autosomal dominant 
disorder
Söder S .1, Hartmann A .1, Agaimy A .1
1Erlangen-Nürnberg, Institute of Pathology, Erlangen

Aims. Osteochondromas are the most common benign tumours of 
the bone. They are characterized by a cartilaginous cap and underly-
ing bone tissue that are separated by an enchondral ossification zone. 
Most osteochondromas are solitary lesions and show a low rate of ma-
lignant transformation (<1%). Hereditary multiple exostoses are a rare 
autosomal dominant disorder with an incidence of about 1:50,000. 
This syndromic disease is typically linked to mutations in the EXT1 
or EXT2 tumour suppressor genes. In contrast to the sporadic form, 
multiple hereditary osteochondromas possess a considerably higher 
risk of malignant transformation (~5%).
Methods. We received a total of 10  osteocartilaginous lesions from 
a 15-year-old boy ranging from 1.5 cm to 11.0 cm with cartilage caps 

reaching from 0.2  cm up to 1.2  cm thickness. The samples were re-
moved from the plevis, the femur and the tibia in two separate opera-
tions. Specimens have been fixed in formalin, decalcified, embedded 
in paraffin and cut at 5 µm for routine hematoxylin-eosin staining.
Results. The cartilaginous part of the lesions showed a hyaline ho-
mogenous matrix with intermediate cellularity. Chondrocytes typi-
cally displayed small condensed nuclei and no or only slight atypia. 
Binucleated cells were rarely seen. An increased mitotic activity was 
not detected. In the deeper parts a zone of enchondral ossification was 
seen followed by trabecular bone. Evaluation of radiographic findings 
showed no aggressive growth pattern, but revealed numerous further 
lesions. The clinical history revealed that the father and grandfather 
of the patient had multiple osteochondromas. Compared to his father 
and grandfather, the index patient showed an earlier onset of the dis-
ease, faster development of the lesions and more numerous lesions.
Conclusion. This case showed the typical radiographic, clinical and 
histological picture of hereditary multiple exostoses (syn. hereditary 
multiple osteochondromas). This case is especially interesting as after 
three generations of symptomatic disease the diagnosis has been sug-
gested for the first time. So far no malignant transformation has been 
reported from the family and there is no indication of malignancy in 
our samples. It would be interesting to evaluate the EXT1 and EXT2 
genes in the family and to look for alterations which might explain the 
difference in the expression of the disease in the patient and his father 
and grandfather.

Fr-134 
Histomorphological analysis of a gelatin-based,  
cell-free- scaffold for the treatment of articular cartilage de-
fects – the early phase of tissue reaction and regeneration after 
three months in an animal Model
Brochhausen C .1, Hansen T .1, Zehbe R .2, Thiem A .2, Devine D .M .3, 
Bouré L .3, Kirkpatrick C .J .1
1University Medical Centre, Institute of Pathology, Mainz, 
2Technical University Berlin, Institute of Material Science, Berlin, 
3AO Reserach Institute, Davos

Aims. Due to the limited regenerative capacity of articular cartilage, 
cell-seeded and cell-free scaffolds are used to treat articular cartilage 
defects. However, the optimal scaffold material is not known. Even the 
benefit of scaffold-assisted compared to scaffold-free treatment such as 
microdrilling is controversially discussed. A new aspect for the regen-
erative concept is the extracellular microenvironment, which interacts 
with cells and impacts on their metabolism and function. Previously 
we developed an oriented gelatin-based scaffold material imitating the 
fibre orientation in the middle zone of articular cartilage. In an ex-
perimental animal study the integration and early regeneration of the 
scaffold combined with microdrilling was analysed and compared to 
microdrilling alone.
Methods. According to a standardized procedure, two 7×3 mm punch 
defects were generated in the medial and lateral condylus of the knee 
in five goats and treated with microdrilling. After randomization, half 
of the defects were filled with a scaffold. After 3 months the defect sites 
were explanted and analysed histologically by H&E and Alcian blue 
staining.
Results. Regeneration of cartilaginous tissue could be observed with 
a mild predominance of hyaline cartilage in the scaffold group. This 
group revealed a good regeneration of the subchondral bone, whereas 
in the control group necrosis, and sequestration of the subchondral 
bone were evident. The scaffold group showed a good integration and 
regeneration from the edges of the defect, but not in the control group. 
The superficial and intermediate zones of the defect were free of blood 
vessels in the scaffold group, but not in the control group.
Conclusion. The blood vessel-free regeneration of hyaline cartilage 
was superior in the scaffold group compared to the control group. This 
might be due to the better drainage of blood and exsudates triggered 
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by the oriented scaffold. Its pore orientation results in an optimized 
differentiation of inflowing cells and preferred formation of hyaline 
cartilage, since this orientation mimics the extracellular microenvi-
ronment of native cartilage. This could also explain the lack of blood 
vessels in the scaffold group, since the scaffold-assisted differentiation 
into hyaline cartilage avoids the liberation of angiogenic factors. Our 
study indicates the benefit of early time point analyses, which opens 
up innovative aspects for a better understanding of scaffold integra-
tion with a view to the microenvironmental effects.

Fr-135 
The outcome of autologous chondrocyte transplantation –  
histological analysis in two cases
Brochhausen C .1, Hansen T .1, Habermann B .2, Kurth A .3, Kirkpatrick C .J .1
1University Medical Centre, Institute of Pathology, Mainz, 
2University Medical Centre, Clinic of Orthopaedics, Mainz, 
3University medical Centre, Clinic of Orthopaedics, Mainz

Aims. Trauma, inflammation and degeneration are the main reasons 
for articular cartilage defects. The regenerative capacity of cartilage is 
limited. To treat focal defects autologous chondrocyte transplantation 
(ACT) is a widely used technique. Even if the clinical outcome is often 
beneficial, it remains unclear whether the regenerated tissue will de-
velop properties characteristic of the hyaline cartilage phenotype. We 
present two cases of the treatment with ACT and histological biopsy 
as follow-up.
Methods. We describe two female patients, one 43-year-old and one 
30-year-old. Both presented with knee pain and functional limitations 
after ACT. Due to severe clinical symptoms a revision and in the older 
patient a chondrocyte retransplantation were performed. The resected 
tissue of both patients was analysed morphologically, histochemically 
and by immunohistochemistry.
Results. Macroscopically, both cases showed multiple fragments 
of a fibrous, partly chondroid tissue. Histologically, the tissue frag-
ments consisted of mainly fibrous tissue with areas of a membranous, 
fibrin-rich connective tissue. With antibodies against CD31 small ves-
sels could be found. Only in the older patient small areas of hyaline 
cartilage could also be detected. No acute inflammatory reaction was 
obvious.
Conclusion. The present cases demonstrate that commercially avail-
able tissue engineered cartilage may result in a mainly fibrous-type 
tissue without signs of chondroid clusters or cartilage formation. One 
reason might be the presence of angiogenic factors resulting in ves-
sel ingrowth, which is known to exert an inhibitory effect on hyaline 
cartilage formation. Therefore, further evaluations of ACT speci-
mens after implantation are necessary to understand the underlying 
pathomechanisms.

Fr-136 
Destructioin of lymphoid organ architecture and hepatitis  
by cytotoxic CD+ T-cells
Matter M .1, Hilmenyuk T .2, Claus C .2, Marone R .3, Schürch C .2, 
Tinguely M .4, Terracciano L .1, Luther S .5, Ochsenbein A .2
1University of Basel, Institute of Pathology, Basel, 
2University of Berne, Tumor Immunology, Bern, 
3University of Basel, Institute of Biochemistry and Genetics, Basel, 
4University of Zürich, Institute of Pathology, Zürich, 
5University of Lausanne, Department of Biochemistry, Lausanne

Aims. Immune responses have the important function of host defence 
and protection against pathogens. However, the immune response also 
causes inflammation and host tissue injury, termed immunopathol-
ogy. For example, after infections such as hepatitis B and C virus, im-
munopathological sequel occurs with destruction of liver cells by the 
host’s own immune response. Similarly, after infection with lympho-
cytic choriomeningitis virus (LCMV) in mice, the adaptive immune 

response causes liver cell damage, choriomeningitis and destruction 
of lymphoid organ architecture. The immunopathological sequel dur-
ing LCMV infection has been mainly attributed to cytotoxic CD8+ 
T-cells. Our aim was to investigate if CD4+ T-cells were also involved 
in causing destruction of lymphoid architecture and hepatitis.
Methods. C57BL/6 mice were depleted of CD8+ T-cells by monoclo-
nal antibody and infected with LCMV. To avoid exhaustion of CD4+ 
T-cells, preactivated CD4+ T-cells were additionally adoptively trans-
ferred at the same time. On day 11 after LCMV infection we analyzed 
the splenic architecture by histology and B-cell subtypes by flow cy-
tometry. Furthermore, we measured the production of LCMV-neu-
tralizing antibodies and liver enzyme level in the serum.
Results. Our results show that CD4+ T-cells destroyed the splenic 
marginal zone resulting in reduced numbers of marginal zone mac-
rophages, marginal zone metallophilic macrophages and marginal 
zone B-cells. In contrast, B-cell zone and T-cell zone of the spleen was 
not affected by CD4+ T-cells. Furthermore, CD4+ T-cells reduced the 
production of neutralizing antibodies against LCMV. Adoptive trans-
fer experiments in mice using genetically modified CD4+ T-cells, 
which lacked important effector cytokines and cytolytic pathways 
such IFN-γ, TNF-α, Perforin and FAS did not reveal a single pathway 
responsible for the immunopathological events observed. Additional 
experiments further showed that CD4+ T-cells caused liver cell dam-
age with consecutive elevation of serum alanin-aminotransferase.
Conclusion. In conclusion, our results define an important role of 
cytotoxic CD4+ T-cells in the induction of immunopathology in the 
spleen and liver after LCMV infection. Furthermore, CD4+ T-cell me-
diated destruction of the splenic marginal zone impaired the produc-
tion of protective neutralizing antibodies.

Fr-137 
Steroid-resistance in GVHD – the role of T-cells and  
endothelial cells
Andrulis M .1, Luft T .2, Dietrich S .2, Longerich T .1, Schmitt-Gräff A .3, 
Dreger P .2
1Institue of Pathology Heidelberg, Heidelberg, 
2University Hospital Heidelberg, Heidelberg, 
3Institute of Pathology, Freiburg, Albert-Ludwigs-University, Freiburg

Aims. Graft-versus-host disease (GVHD) may be associated with re-
duced relapse rates of malignant diseases following allogeneic stem 
cell transplantation (alloSCT). However, in its therapy-resistant form 
GVHD causes significant morbidity and mortality. The pathomecha-
nism of steroid resistance is currently not understood. The aim of the 
study was to investigate the individual contribution of T-cells and en-
dothelial cells in steroid-resistant GVHD.
Methods. 43 patients with clinically evident and biopsy-proven acute 
GVHD of the colon and 20 post-alloSCT patients without signs of 
acute GVHD were included in this study. Steroid-resistant GVHD was 
defined as disease that requires salvage therapy (in our centre pento-
statin 1 mg/m2 d1–3). Standard histology and immunohistochemistry 
for TIA1 and thrombomodulin was used to asses the grade of GVHD, 
T-cell attack and the endothelial damage.
Results. Endothelial thrombomodulin was significantly reduced in 
41% (18/43) of GVHD patients and the loss of endothelial thrombo-
modulin was more frequently observed in steroid-resistant compared 
to steroid-sensitive GVHD. Furthermore, the loss of endothelial 
thrombomodulin was strongly associated with worse overall survival 
(OS) and high non-relapse mortality (NRM). In multivariate analyses 
for NRM and OS the loss of endothelial thrombomodulin was an in-
dependent risk factor of death. In contrast, the GVHD grade and the 
number cytotoxic T-cells did not significantly differ between steroid-
sensitive and resistant GVHD.
Conclusion. Our results are in accordance with a model suggesting 
that both, sensitive and resistant GVHD are induced by a T-cell at-
tack that responds to immunosuppressive therapy in both groups. In 
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contrast, the progressive microangiopathy, demonstrated by loss en-
dothelial thrombomodulin, is almost exclusively observed in steroid-
resistant GVHD and in addition to T-cell attack can contribute to or-
gan failure. Taken together our data suggest that endothelial damage 
is an important mechanism of steroid-resistance in GVHD.

Fr-138 
First case of nodular lymphocyte predominant Hodgkin  
lymphoma in Warthin tumour
Cacchi C .1, Märkl B .1, Klapper W .2, Brunner F .-X .3, Arnholdt H .1
1Klinikum Ausburg Insitute for Pathology, Augsburg, 
2 UniversitätKlinikum Schleswig-Holstein, Hematopathology and 
Lymphomaregister, Kiel, 

3Klinikum Augsburg, Clinic for Otolarynogology, Augsburg

Introduction/aims. Warthin tumour is a common benign neoplasm 
of the salivary gland, accounting of about 15% of the epithelial tu-
mours in the parotid gland. Several cases of Warthin tumour (WT) 
coexisting with non Hodgkin lymphomas and two cases of classical 
Hodgkin lymphoma have been reported. Herein we report the first 
case of a lymphocyte predominant Hodgkin lymphoma (NLPHL) in a 
Warthin tumour (WaT).
Methods. Formalin fixed paraffin embedded blocks were stained with 
routine Haematoxylin and Eosin and two representative blocks were 
selected for immunohistochemical examination.
Results. Clinical history: A 71-year-old male patient noted a painful 
mass in the parotid’s right region. His clinical history was negative 
for other diseases. Ultrasound and computer tomography revealed 
a 2.3×2×2.2  cm well delimitated a homogen nodule in the parotids 
gland. The histological examination of a core biopsy was suggestive 
for a nodular lymphocyte predominant Hodgkin lymphoma (NL-
PHL). Because of the paucity of material and the artefacts, a classic HD 
lymphocyte rich (LR) variant could not be excluded. Subsequently, a 
lateral parotidectomy was performed. Macroscopically, a sharply de-
marcated white-tan a nodule with relative firm consistence has been 
found.
Histological findings: The lesion consisted of a Warthin tumour with 
cystic areas composed of a glandular component with typical double 
layered oncocytic cells with bland round nouclei and a bland lym-
phatic component. Besides that, large cells with scanty cytoplasm 
and prominent single nucleolei with vesicular chromatin could be 
observed. These cells stained with PAX-5, CD20, CD79a and EMA 
and were negative for CD30, CD15 and LMP1. The lymphocytes in the 
background were predominantly B-cells (CD20) forming large ag-
gregates in which an expanded meshwork of follicular dendritic cells 
(CD21+) was visible. Moreover, around the large blastic cells a rosette-
like formation by T CD3+ cells could be found. These findings sup-
ported the diagnosis of a NLPHL within a WaT.
Conclusion. WT tumours can be associated with Hodgkin or Non-
Hodgkin lymphoma. Adequate tissue sampling and careful histologi-
cal assessment especially of the lymphoid component are therefore 
necessary to avoid missing these malignant components.

Fr-139 
Initial diagnosis of intravascular large B-cell lymphoma  
by autopsy: a case report
Fathke C .1, Gradistanac T .1, Siebolts U .1, Wickenhauser C .1
1University Hospital, Institute of Pathology, Leipzig

Aims. Intravascular large B-cell lymphoma is a rare type of extranod-
al diffuse large B-cell lymphoma characterized by selective prolifera-
tion of lymphoma cells within the lumina of small vessels, particularly 
capillaries, with the exception of larger arteries and veins. Two major 
patterns of clinical presentation have been recognized, one character-
ized by predominantly neurological and cutaneous symptoms and the 
other by patients presenting with multiorgan failure. Diagnosis is fre-

quently hampered by a high proportion of false negative findings due 
to the absence of detectable tumour masses.

Methods. We report on a 57-year-old male patient. The cause of his 
first hospital stay was a drop from large height. Elevated liver enzymes 
were detected and posttraumatic Budd-Chiari syndrome was suspect-
ed. Impairment of general condition led to repeated hospitalization. A 
liver biopsy revealed atypical lymphocytes but the true nature of the 
disease was not recognized in his lifetime. During the further course 
the patient developed acute abdomen and laparotomy disclosed 
chronic recurrent pancreatitis including pseudocysts. Due to increas-
ing liver failure and thrombocytopenia the patient was transferred to 
the liver transplantation centre, University Hospital of Leipzig.
Results. On arrival, the patient presented with multiorgan failure. 
Lung infiltrates and pleural effusion were detected by computed to-
mography. Renal failure required hemodialysis. Thrombocytopenia 
was therapy-resistant despite repeated transfusions. Laboratory pa-
rameters indicated increasing liver insufficiency. Finally, liver failure 
caused death. The diagnosis of intravascular large B-cell lymphoma 
was primary ascertained by autopsy. In addition to dominating B-
cell proliferates within small blood vessels, lymphoma associated 
thrombosis with consecutive necrosis was seen in all parenchymatous 
organs. Furthermore, clonal immunoglobulin gene rearrangement 
could be detected. Fungal pneumonia and a peripancreatic fungal ab-
scess demonstrated severe immunosuppression.
Conclusion. Intravascular large B-cell lymphoma is a rare and ex-
tremely aggressive lymphoma. The lack of typical symptoms often 
delays diagnosis and due to its aggressive behaviour, cause of death 
often is ascertained as recently as post-mortem. Autopsy therefore is 
an important tool to estimate the incidence of this B-cell malignancy 
in the Western world. Immunoglobulin gene rearrangement analysis 
has the potential to facilitate diagnosis as tumour cells show gene rear-
rangement.

Fr-140 
Disease patterns in pediatric classical Hodgkin lymphoma:  
a report from a region with intermediate epidemiological  
pattern between rich and poor countries
Barros M .1, Hassan R .2, Niedobitek G .1
1Unfallkrankenhaus Berlin, Institut für Pathologie, Berlin, 
2 Brazilian National Cancer Institute, Bone Marrow Transplantation 
Center, Rio de Janeiro

Aims. About 20 years ago, epidemiological patterns and 3-disease 
model were proposed for classical Hodgkin lymphoma (cHL) taking 
account of histological subtype, Epstein-Barr virus (EBV) association 
and socioeconomic level. Our previous study with few cases indicated 
that pediatric cHL from Rio de Janeiro (Brazil) had an intermediate 
characteristic between rich and poor countries and showed that cHL 
mixed cellularity (mc) occurs independently of patient age. Moreover, 
recent studies using peripheral blood showed (1) that healthy children 
in comparison with healthy adults have more CD20 lymphocytes and 
less CD4 lymphocytes, and (2) that in HIV-positive patients, cHLmc is 
associated with low number of CD4 lymphocytes. In the light of cur-
rent epidemiological models, we wanted to investigate if an intermedi-
ate pattern exists in south-eastern Brazil and if there are differences in 
the numbers of intratumoral CD4 T-cells between cHLmc and cHL 
nodular sclerosis (ns) subtypes.
Methods. 100 pediatric cHL from Rio de Janeiro (south-eastern Bra-
zil) were included. Epstein-Barr virus (EBV) status was determined by 
in situ hybridization. CD4 and CD20 lymphocytes were labeled by im-
munohistochemistry and the numbers of these cells were determined 
per mm2, using an image analysis system.
Results. 73% of children with cHL were >10 years. cHLns was the most 
frequent subtype (65%), followed by cHLmc (27%). Overall, EBV was 
associated with 44.8% of cases; 17/26 (65.4%) cHLmc cases and 24/63 
(38.1%) cHLns cases were EBV-positive. No differences between age 
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groups (<10 years and >10 years) were observed for EBV status or for 
the cHLmc subtype. cHLmc was associated with higher number of 
CD20 lymphocytes/mm2 (median cHLmc 224 vs. 178 for other sub-
types, p=0.063) and with CD4/CD20 ratio <1 (p=0.014). cHLmc type 
was independently associated with EBV infection of tumour cells 
(p=0.041) and with CD4/CD20 ratio <1 (p=0.036).
Conclusion. Pediatric cHL in Rio de Janeiro/Brazil belong to an inter-
mediate epidemiological pattern between rich and poor country. Our 
hypothesis is that development of cHLmc is not influenced by age per 
se but rather by a functional impairment of the immune system, re-
flected here by a low number CD4 T-cells in relation to CD20-lympho-
cytes, in the context of EBV+ HRS cells. Thus, it is possible that cHLns 
originates in children with better immune response against EBV and/
or neoplastic cells.

Fr-141 
Simultaneous appearance of tuberculosis and T-cell  
non-Hodgkin lymphoma
Oberschmid B .1, Siebolts U .1, Mottok A .2, Rosenwald A .2, 
Wickenhauser C .1
1University of Leipzig, Institute of Pathology, Leipzig, 
2University of Würzburg, Institute of Pathology, Würzburg

Aims. Exacerbation or primary manifestation of tuberculosis may 
complicate the course of malignancies. In this context, lymph node 
swelling and pulmonal manifestation may be misinterpreted as mani-
festation of the malignancy, thereby frequently delaying the diagnosis 
of tuberculosis.
Methods. We report on an 88-year-old female patient, who presented 
with unclear gastric pain, nausea and vomitus. Clinical examination 
revealed an elevated CRP and abdominal CT scan showed numerous 
enlarged lymph node conglomerates. Pancreatic cancer was assumed 
and one of the enlarged lymph nodes was removed and submitted for 
histological examination.
Results. Histomorphological examination revealed a predominant 
infiltrate of T-cells. Immunohistochemically, these T-cells presented 
with an atypical phenotype with positivity for CD3, CD5 and CD4 and 
negativity for CD 7, CD8 and PD1. The proliferation rate as detected 
by MIB-1 expression was calculated to be about 60%. In addition, 
large confluent necroses surrounded by epitheloid cells were obvious. 
Within these necroses, numerous acid-fast bacteria were found by 
Ziehl-Neelsen staining. Molecular analysis corroborated a monoclo-
nal T-cell population. Moreover, amplification of mycobacterium tu-
berculosis-specific gene fragments could be obtained by PCR. During 
further examination of the patient chest X-ray revealed a suspicious 
finding in segment VII of the lung.
Conclusion. Malignancies and other severe consuming illnesses are 
conditions associated with a high risk for reactivation or first manifes-
tation of tuberculosis. Early diagnosis is extremely important as these 
patients represent a possible cause of infection to their environment 
and, moreover, it may have enormous influence on therapeutic deci-
sions.

Fr-142 
Lymph node manifestation of T-cell large granular  
lymphocytic leukemia
Beller A .1, Siebolts U .1, Rosenwald A .2, Wickenhauser C .1, Geissinger E .2
1University of Leipzig, Institut of Pathology, Leipzig, 
2University of Wuerzburg, Institute of Pathology, Würzburg

Aims. T-cell large granular lymphocytic leukemia (T-LGL) is charac-
terized by a persistent increase in the number of blood large granular 
lymphocytes. Clonal populations of T-LGL are often seen in autoim-
mune disorders and low-grade B-cell malignancies. T-LGL cells may 
retain phenotypic and functional properties of normal cytotoxic effec-

tor T-cells and often represent a stable disease without progression to 
a clinically significant malignancy.
Methods. We report on a 52-year-old man, who complained about 
subtle increasing weakness during a period of three years. Laboratory 
data revealed unclear leukopenia and hospitalization was initiated for 
further hematologic examination. Flow cytometry was performed and 
demonstrated a population of suspicious, non-classifiable lympho-
cytes. Therefore a severe cellular immunodeficiency was postulated.
Results. Further diagnostic investigation included a bone marrow bi-
opsy. Here, a clonal, CD3/CD5/Perforin/CD57/PD1 positive, CD4/CD8 
double-negative T-cell population was recognized and the diagnosis of 
T-LGL was proposed. Extirpation of an enlarged cervical lymph node 
was performed for further validation of the diagnosis. Here, a par-
tial destruction of the architecture was observed and a medium-sized 
lymphocyte population was visible with an identical atypical T-cell 
phenotype as already seen in the bone marrow biopsy. PCR based am-
plification of the T-cell receptor γ chain revealed an identical mono-
clonal amplificate in both tissue sources.
Conclusion. Lymph node infiltration by T-LGL is an extremely rare 
event. Immunohistochemical investigations in concert with clonality 
analysis represent helpful tools to prove partial organ involvement in 
this scenario.
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Sa-008 
The β-amyloid precursor protein (APP) is a potent tumor 
growth factor
Venkataramani V .1, Rossner C .1, Iffland L .1, Thiele K .2, Behnes C .-L .2, 
Wirths O .1, Bayer T . A . T .A .1, Schweyer S .2
1 University of Göttingen, Division of Molecular Psychiatry 
and Alzheimer Ph .D . Graduate School, Göttingen, 

2University of Göttingen, Departement of Pathology, Göttingen

Aims. The β-amyloid precursor protein (APP) represents a type  I 
transmembrane glycoprotein that is ubiquitously expressed. In brain 
it is a key player in the molecular pathogenesis of Alzheimer’s disease. 
Its physiological function is however less well understood. Previous 
studies showed that APP is upregulated in prostate, colon, pancreatic 
tumor and oral squamous cell carcinoma.
Methods. By in vivo (immunohistochemistry of human tumor tissue; 
mouse tumor xenografts treated with oral administered valproic acid, 
VPA) and in vitro studies (knock-down using siRNA, Western blot, 
qRT-PCR, immunofluorescence) function of APP as tumor growth 
factor in colon, pancreas and testicular tumors was studied.
Results. Our present study shows that APP plays an essential role in 
growth control of pancreatic, colon and testicular germ cell cancer. 
Abundant APP staining was found in human pancreatic adenocarci-
noma and colon cancer tissue. Interestingly, treating pancreatic and 
colon cancer cells with valproic acid (VPA, 2-propylpentanoic acid), a 
known histone deacetylase inhibitor (HDACi), leads to upregulation 
of GRP78, an ER chaperone immunoglobulin binding protein. GRP78 
is involved in APP maturation and inhibition of tumor cell growth by 
downregulation of APP and secreted sAPPα. Trichostatin A (TSA), a 
pan-HDAC inhibitor also lowered APP and increased GRP78 levels. 
In contrast, treating cells with valpromide, a VPA derivative lacking 
HDAC inhibitory properties had no effect on APP levels. VPA did not 
modify the level of epidermal growth factor receptor, another type I 
transmembrane protein, and APLP2, a member of the APP-family, 
demonstrating the specificity of the VPA effect on APP. Small inter-
fering RNA (siRNA)-mediated knock-down of APP also resulted in 
significantly decreased cell growth.

Conclusion. Based on these observations, the data suggest that APP 
down-regulation via HDAC inhibition provides a novel mechanism 
for pancreatic, colon and testicular germ cell cancer therapy.

Sa-009 
Expression of stem cell related genes in residual tumor cells  
of neoadjuvant treated gastric cancer patients
Bauer L .1, Langer R .1, Becker K .1, Ott K .2, Novotny A .3, Hapfelmeier A .4, 
Höfler H .1, Keller G .1
1Technische Universität München, Department of Pathology, München, 
2Universität Heidelberg, Department of Surgery, Heidelberg, 
3Technische Universität München, Department of Surgery, München, 
4 Technische Universität München, Department of Medical Statistics 
and Epidemiology, München

Aims. Neoadjuvant treatment of gastric cancer offers the opportunity 
to investigate residual tumor cells after chemotherapy. According to 
the cancer stem cell (CSC) hypothesis, the resected specimens might 
be enriched in cells expressing CSC related genes. We analyzed the 
expression of CSC related genes in residual gastric tumors for an as-
sociation with clinicopathological parameters and prognosis. Expres-
sion levels of selected genes will be compared between corresponding 
pretherapeutic biopsies and resected tumors.
Methods. Resected specimens from 63 gastric cancer patients treated 
with neoadjuvant platinum/5-FU based chemotherapy were studied. 
All tumors demonstrated a partial response to chemotherapy based 
on histopathological tumor regression (10–50% residual tumor cells). 
mRNA was isolated from macrodissected FFPE tissues. 44 genes were 
selected for analysis according to their relevance as putative CSC 
markers or their involvement in differentiation and development. 
Analysis was performed by real time PCR using TaqMan® low density 
arrays. Data was analyzed to determine optimal cut points for correla-
tion with overall survival. P-values, appropriate to maximally selected 
statistics, were calculated using a conditional inference test. Associa-
tion with clinicopathological parameters was evaluated by Fisher’s ex-
act test or Pearson’s χ2 test.
Results. Expression of cyclin D1 was significantly associated with 
the presence of lymph node metastasis, whereas LGR5 expression 
was linked to distant metastasis (p=0.012 and p=0.009, respectively). 
Genes involved in Wnt and notch signalling pathways, such as GSK3B, 
β-catenin and Notch2, were among the genes demonstrating a promi-
nent association with overall survival (p=0.006, p=0.043 and p=0.072, 
respectively).
Conclusion. In the group of gastric carcinomas demonstrating a par-
tial response after neoadjuvant chemotherapy, the expression of genes 
involved in CSC associated signalling pathways, such as the Wnt and 
notch pathway, showed a prognostic significance, which may be used 
for risk stratification in this patient group. Ongoing comparison of 
the expression levels between corresponding biopsies and resected 
specimens will shed light on the question, if there are specific gene ex-
pression alterations characteristic for chemotherapy resistant residual 
tumor cells.

Sa-010 
Is there a correlation between the histological and the  
clinical activity index in ulcerative colitis?
Aust D .1, Stolte M .2, Glasmacher C .3, Mohrbacher R .4, Baretton G .1
1Institute for Pathology, TU Dresden, Dresden, 
2Institute for Pathology, Kulmbach, 
3Medicomp GmbH, München, 
4Dr . Falk Pharma GmbH, Freiburg

Aims. There is quite some controversy about the correlation between 
histological activity and clinical symptoms in ulcerative colitis. While 
Gomes et al in 1986 were not able to find any relationship between 
histological appearance and various clinical or laboratory indices of 
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disease activity, Osada et al reported in 2008 that histology reflected 
clinical symptoms more accurately than endoscopic evaluation.
Methods. Histological activity (HI) scores (rectal biopsies) from 1665 
patients treated in 5 different randomized single- or double-blind, 
multicenter comparative treatment studies aimed at either non-
inferiority of one treatment arm vs. another or at dose finding were 
recorded at baseline (before treatment) and at final visit (after treat-
ment). HI-scores according to Riley after treatment were correlated 
with the clinical activity score according to Rachmilewitz (CAI) after 
treatment in order to assess the concordance between HI and CAI and 
the concordance of individual histological features with CAI. Only 
patients with an HI>0 and a valid CAI indicating active disease at 
baseline were included in the study (n=1400). Statistical analyses were 
done using Spearman correlation coefficients.
Results. There was a significant correlation between CAI and HI at 
the final visit (after treatment) with a correlation coefficient of 0.49 
(p<0.0001). All individual histological features also showed a signifi-
cant correlation with CAI (p<0.0001) with the following coefficients: 
acute granulocytic infiltration 0.52, mucin depletion 0.51, lamina pro-
pria infiltration 0.49, crypt abscesses 0.42, epithelial integrity 0.32 and 
crypt architecture 0.15. Histology at baseline (before treatment), how-
ever, could not predict the change in clinical activity between baseline 
and final visit.
Conclusion. Our data indicate that clinical disease activity is in fact 
reflected by histological activity in ulcerative colitis. Acute granulo-
cytic infiltration, mucin depletion and infiltration of the lamina pro-
pria in rectal biopsies showed the strongest correlation with current 
clinical disease activity. The histological activity index or any of the 
histological features of activity, though, did not predict response to 
therapy and change in clinical disease activity.

Sa-011 
PU.1 expression levels regulate phenotype and function  
of myeloid cells in the human intestinal mucosa
Lasitschka F .1, Giese T .2, Wabnitz G .2, Schwarz S .2, Meuer S .C .2, 
Schirmacher P .1, Schröder-Braunstein J .2
1University Hospital Heidelberg, Institute of Pathology, Heidelberg, 
2University Hospital Heidelberg, Institute for Immunology, Heidelberg

Aims. Human lamina propria macrophages (LPMO) unlike many 
other tissue-specific macrophages lack certain pattern recognition-, 
Fc-, and complement-receptors and do not support antigen driven T-
cell responses. A common feature of part of these receptors is their 
transcriptional regulation by the ETS transcription factor PU.1. This 
study aims to determine the regulation of PU.1 expression levels/activ-
ity in LPMO and its impact on surface marker expression.
Methods. Expression of PU.1, PU.1-dependent surface receptors and 
other myeloid-cell specific transcription factors was analysed on the 
transcriptional and translational level in resting and activated LPMO 
in comparison to autologous PBMO. PU.1 expression was furthermore 
analysed by multispectral imaging flow cytometry as well as in situ. 
DNA binding activity of PU.1 was assessed by EMSA. Knock-down of 
PU.1 was induced by PU.1-specific siRNA. Acetylation levels of histone 
H4 were assessed by immunohistochemistry and Western blots.
Results. Compared to autologous peripheral blood monocytes 
(PBMO), resting LPMO show low gene and protein expression of PU.1 
in vitro and in situ, while SP1, another transcription factor relevant 
for the expression of pattern recognition receptors (PRR) and comple-
ment receptors, is expressed equally in both cell populations. Knock-
down of PU.1 in PBMO, the precursors of LPMO, results in decreased 
expression of TLR4, CD16, M-CSF-, and GM-CSF receptor. Impor-
tantly, in response to tissue damage LPMO up-regulate PU.1 expres-
sion correlating with increased expression of PU.1 dependent surface 
receptors. Treatment of PBMO with the short chain fatty acid, butyr-
ate, a fermentation product of commensal bacteria which acts as an 
histone deacetylase inhibitor and exists in the intestinal lumen at high 

concentrations (11–24 mM), leads to down-regulation of PU.1 protein 
production. (The degree of Histone H4 acetylation correlates inversely 
with RNA-Polymerase II binding to the PU.1 promotor). Note that 
LPMO contain higher amounts of acetyl-histone H4 when compared 
with macrophages from other organs.
Conclusion. Expression levels of TLR4, Fc- and CSF- receptors on 
resting and “inflammatory” LPMO may be regulated by PU.1 activity. 
Butyrate may be responsible for the low expression of PU.1 in resting 
LPMO.

Sa-012 
Prognostic impact of Jass’s proposed molecular classification  
of colorectal cancer based on microsatellite instability status 
(MSI), CpG island methylator phenotype (CIMP), O-6-methyl-
guanine-DNA methyltransferase (MGMT), KRAS and BRAF
Zlobec I .1, Bihl M .1, Foerster A .1, Rufle A .1, Terracciano L .1, Lugli A .1
1University Hospital Basel, Institute for Pathology, Basel

Aims. In 2007, Jeremy Jass proposed a new molecular classification 
for colorectal cancer based primarily on 5 features: microsatellite in-
stability status (MSI), CpG island methylator phenotype (CIMP), O-6-
methylguanine-DNA methyltransferase (MGMT), KRAS and BRAF 
gene status. The aim of this study was to validate this classification and 
its impact on prognosis.
Methods. 404 patients were included in this study. MSI-H was de-
fined as instability in at least 2 Bethesda-panel markers. CIMP-high 
was defined as methylation in at least 4/5 loci including CACNA1G, 
CDKN2A, CRABP1, MLH1, and Neurog1. Mutation of KRAS (codons 
12/13) and BRAF (codon V600E) and methylation of MGMT were in-
vestigated. The 5 proposed Jass groups were tested; patients were sub-
sequently re-classified based on 10-year overall survival (OS).
Results. Of the 5 features studied, only CIMP-high and BRAF mu-
tation showed trends towards worse patient prognosis in univariate 
analysis. 123 (40.7%) patients could not be assigned to any proposed 
Jass groups. After re-classification of patients according to survival, 
six prognostic subgroups were identified including (1) BRAF mutated 
(n=30; OS=10%), (2) BRAF WT/CIMP-high/low (n=118; OS=38%), (3) 
BRAF WT/CIMP-negative/KRAS mutation/MSS-MSI-low (n=37; 
OS=30%), (4) BRAF WT/CIMP-negative/KRAS mutation/MSI-high 
(n=5; OS=80%), (5) BRAF WT/CIMP-negative/KRAS WT/MGMT-
negative (n=86; OS=40%), (6) BRAF WT/CIMP-negative/KRAS WT/
MGMT-methylated (n=26; OS=60%).
Conclusion. A prognostic classification of colorectal cancer using the 
5 proposed molecular features is mainly based in a first step on BRAF, 
CIMP and KRAS and further on MSI and MGMT status. This pro-
cedure using the hierarchy BRAF > CIMP > KRAS could be a future 
approach in the management of colorectal cancer patients.

Sa-013 
Irradiation-dependent apoptotic cell death and proliferation  
in colorectal carcinomas is regulated by micro-RNAs
Tagscherer K .1, Faßl A .1, Schirmacher P .2, Roth W .1
1 Institute of Pathology, University Hospital Heidelberg, 
and German Cancer Research Center, Heidelberg, 

2Institute of Pathology, University Hospital Heidelberg, Heidelberg

Aims. Micro-RNAs (miRs) are involved in cell death regulation and 
in the response of cancer cells to radiotherapy or chemotherapy. For 
example, miR-34a is a target of p53 and is involved in cell cycle regula-
tion. In this study, we are investigating how selected miRs regulate 
apoptotic cell death in colorectal carcinomas (CRC), especially in the 
context of ionizing irradiation. We also aim at identifying novel miRs 
that regulate apoptosis in CRC cells after radiotherapy.
Methods. Cell culture, miRNA transfection, miRNA chip analysis, 
Western blotting, quantitative real-time RT-PCR, apoptosis assays 
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(PI), γ-irradiation of cells, Luciferase assays, cell cycle analysis (flow 
cytometry), clonogenicity assays.
Results. Transfection of CRC cells with pre-miR-34a results in a G1 
cell cycle arrest, strongly inhibits proliferation and clonogenicity, and 
overcomes the irradiation-induced G2/M cell cycle arrest. Moreover, 
miR-34a induces apoptotic cell death in CRC. To identify novel miRs 
that are involved in radiotherapy response in CRC, we performed a 
chip analysis of miRNA expression after ionizing irradiation of CRC 
cells. Upon radiotherapy, 7 miRs were significantly up-regulated and 2 
miRs were significantly down-regulated. The most substantially regu-
lated miRNAs are involved in cellular processes such as apoptosis, cell 
cycle regulation, and MAP kinase signaling. Selected candidate miRs 
with so far unknown involvement in irradiation response were func-
tionally characterized regarding their role in apoptosis regulation in 
CRCs.
Conclusion. The p53 target miR-34a is a major regulator of apoptotic 
cell death and proliferation in CRC cells. The up-regulation of miR-
34a triggers apoptosis, inhibits proliferation and clonogenicity, and 
overcomes the irradiation-induced G2/M cell cycle arrest. Ionizing 
irradiation results in the up- or down-regulation of various miRs that 
are involved in central cellular signalling pathways. Specific miRs 
might promote the therapeutic efficacy of ionizing irradiation by ex-
erting pro-apoptotic effects.

Sa-014 
DAPK-dependent HSF1 phosphorylation triggers TNF-induced 
apoptosis in colon cancer cells
Benderska N .1, Gandesiri M .1, Ivanovska E .1, Ziesché E .2, Chakilam S .1, 
Schulze-Lührmann J .1, Fischer T .3, Agaimy Á .1, Schneider-Stock R .1
1University Erlangen-Nuernberg, Institute of Pathology, Erlangen, 
2Medical University, 3rd Medical Department, Mainz, 
3 Otto-von-Guerke University, Clinic of Hematology/Oncology, 
Magdeburg

Aims. Tumor necrosis factor (TNF) is a pre-dominant and pro-in-
flammatory cytokine, which is released by immune cells in ulcerative 
colitis (UC) and in cancer upon different stimuli, including irradia-
tion. Recently we showed that the Death-associated protein kinase 
(DAPK) mediated TNF-induced apoptosis in colon cancer cells and 
that DAPK protein expression of colonic epithelium strongly corre-
lated with severity of inflammation. To better understand DAPK-sig-
naling in inflammation-associated apoptosis we aimed to identify and 
to characterize new DAPK-interacting molecules.
Methods. For a peptide array (PA) analysis whole HCT 116 colon can-
cer cell lysates with and without TNF stimulation were used and in-
cubated on synthetic peptides slides with radioactive-labeled P33. For 
study of protein-protein interactions the following techniques were 
applied: co-immunoprecipitation, co-immunofluorescence (co-IF) 
and in vitro kinase assay. protein DNA interactions were confirmed by 
chromatin immunoprecipitation, real-time PCR, EMSA. Functional 
analysis was done using Annexin-V staining, Western blotting and 
MTT assay.
Results. PA revealed heat shock transcription factor 1 (HSF1), canoni-
cal anti-apoptotic factor, as a new substrate of DAPK phosphoryla-
tion under TNF-stimulation. DAPK forms a multiprotein complex 
with HSF1, HSP70, and HSP90. Moreover, HSF1 was found as a new 
DAPK substrate. Maximal level of pHSF1 at Ser230 that creates a con-
sensus phosphorylation motif for DAPK was observed after 48 hours 
- the time of apoptosis induction. Co-IF microscopy determined the 
enrichment of pHSF1Ser230 in the nucleus where it binds to the heat 
shock response element in the DAPK promoter region and enhances 
its transcriptional activity. As expected, exogenous over-expression of 
HSF1 protein led to a significant increase in DAPK mRNA levels and 
consequently to an enforcement of apoptosis. Vice versa, diminished 
DAPK expression and DAPK catalytic activity by si-knockdown or 
DAPK inhibitor treatment, respectively, did not results in any varia-

tion in pHSF1Ser230 level. HSF1 level was also up-regulated in human 
UC tissues.
Conclusion. Our data highlight a positive feedback mechanism in 
DAPK regulation under irradiation of colon cancer cells or in UC 
showing enhanced epithelial turnover with elevated rates of apoptosis.

Sa-015 
Paracrine signalling in colorectal liver metastases involving  
tumor cell-derived PDGF-C and hepatic stellate cell- 
derived PAK-2
Brand K .1, Bandapalli O .R .1, Macher-Goeppinger S .1, Schirmacher P .1
1Institute of Pathology, Heidelberg

Aims. To identify a paracrine signalling pathway active in metastatic 
tumor cells and liver host cells to underscore the importance of tumor 
cell-host cell interaction for successful metastasis.
Methods. Whole genome differential gene expression, target valida-
tion by gene knock down and subsequent in vitro and in vivo experi-
mentation.
Results. In a nude mouse model of colorectal liver metastases, we 
have identified a paracrine tumor cell/host cell signalling pathway 
that is apparently required for successful tumor growth. Silencing of 
platelet derived growth factor-C (PDGF-C) in LS174 colon carcinoma 
cells resulted in a prominent in vivo inhibition of metastasis. Whereas 
PDGF-C silencing had only a marginal in vitro effect on the LS174 tu-
mor cells, a modification of PDGF-C hat pronounced effects on tu-
mor promoting host cells, namely pro-fibrogenic hepatic stellate cells 
(HSC). Serum starved HSC could be rescued from growth inhibition 
by co-culture with wild type, PDGF-C secreting LS174 cells or applica-
tion of recombinant PDGF-C, whereas such a rescue was not observed 
by co-culture of HSC with PDGF-C-silenced LS174 cells. By whole ge-
nome array analysis of host cells of the invasion front and subsequent 
immunohistochemical staining, we identified p21 activated kinase-2 
(PAK-2) as being strongly and specifically expressed by HSC growing 
at the invasion front. The above described effect of PDGF-C on HSC 
was found to be dependent on PAK-2 because in contrast to wild type 
HSC, PAK-2-silenced HSC only displayed a partial rescue from serum 
starvation by application of recombinant PDGF-C, leading to only a 
slight increase of proliferation.
Conclusion. These data indicate that PDGF-C promotes tumor 
growth via a pro-proliferative effect on HSC that is at least in part de-
pendent on the presence of functional PAK-2.

Sa-016 
Expression of the stem cell markers CD133, CD44, Ki-A10 and 
CK19 in non-neoplastic and neoplastic pancreatic tissues
Konukiewitz B .1, Sipos B .2, Klöppel G .3
1Institute of Pathology, University of Kiel, Kiel, 
2Institute of Pathology, University of Tübingen, Tübingen, 
3Institute of Pathology, Technical University of München, München

Aims. The concept of tumor stem cells is based on the hypothesis that 
most tumor cells have a limited mitotic activity and lifetime, while 
only a minority of tumor cells shows features of stem cells. Identifica-
tion of tumor stem cells is defined by the expression of so called stem 
cell markers. The aim of this study was to examine the immunohis-
tochemical expression of the stem cell markers CD133, CD44, Ki-A10 
and CK19 in non-neoplastic and neoplastic (with ductal and nonduc-
tal differentiation) pancreatic tissues.
Methods. We analysed 98 formalin-fixed and paraffin-embedded 
tissues from fetal and normal pancreas, chronic pancreatitis, pancre-
atic intraepithelial neoplasie 1–3, ductal adenocarcinomas, intraductal 
papillary mucinous neoplasms, undifferentiated carcinomas, acinar 
cell carcinomas, neuroendocrine neoplasms and solid-pseudopap-
illary neoplasms regarding the immunohistochemical expression of 
CD133, CD44, Ki-A10 and CK19.
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Results. Non-neoplastic tissues: CD133 labelled the apical membrane 
of inter- and intralobular ducts. CD44-positive cells showed a focally 
accentuated expression in intra- and interlobular and centroacinar 
cells as well as in single islet-cells. CK19 stained the duct cells. Ki-A10 
was (except for two cases of chronic pancreatitis) negative. Neoplas-
tic tissues: Neoplastic tissues with ductal differentiation were focally 
CD133-positive. CD44 and CK19 were expressed in all neoplastic tis-
sues, except for the solid-pseudopapillary neoplasms. Undifferenti-
ated carcinomas and acinar cell carcinomas showed a focal staining 
for Ki-A10.
Conclusion. The diffuse expression of CD133, CD44 and CK19 in the 
non-neoplastic tissues does not identify any particular cell population 
with stem cell features. However, it might be that a subpopulation of 
these CD133- and CD44-positive cells has stem cell properties. The 
variable expression of CD133 in ductal and non-ductal neoplastic tis-
sues indicates that these tumor entities derive from different tumor 
stem cell types. The similar expression patterns of CD44 and CK19 in 
acinar cell carcinomas and neuroendocrine neoplasms suggest simi-
larities between the tumor stem cells of these two entities. The expres-
sion of Ki-A10 in undifferentiated and acinar cell carcinomas may 
be related to an “early” stem cell type. Further analyses are needed 
to verify the stem cell properties of the cell populations marked by 
CD133, CD44, Ki-A10 or CK19.

Programm für Pathologen in Weiterbildung

Sa-017 
Die Akademie für Fortbildung in der Morphologie –  
Was tut sie für uns?
Schneider E .1
1Akademie für Fortbildung in der Morphologie e .V ., Berlin

Vorläuferläsionen von gynäkologischen Tumoren

Sa-018 
Cervix Uteri
Horn L .-C .1
1University of Leipzig, Institute of Pathology, Leipzig

Sa-019 
Endometrium
Lax S .1
1General Hospital Graz West, Department of Pathology, Graz

Sa-020 
Vorläuferläsionen von Ovarialkarzinomen – biologische und 
klinische Aspekte verschiedener Pathogenesewege
Staebler A .1
1University Hospital Tübingen, Institute of Pathology, Tübingen

Vorläuferläsionen von Tumoren  
des hämatolymphatischen Systems

Sa-021 
Vorläufer maligner Lymphome
Hansmann M .L .1
1 Frankfurt University Hospital, Senckenberg Institute for Pathology, 
Frankfurt

Sa-021a 
Vorstufen von akuten Leukämien – MDS und MPN
Kreipe H .-H .1
1Hannover Medical School, Institute for Pathology, Hannover

Sa-022 
Klinische Aspekte und Konsequenzen
Platzbecker U .1
1Dresden University Hospital, Internal Medicine Dep . I, Dresden

Poster Gynäko- und Mammapathologie I

Sa-023 
Role of BNIP3 in tumor cell dissociation and peritumoral stro-
mal remodelling in carcinomas of the uterine cervix
Horn L .-C .1, Hentschel B .2, Leo C .3

1University of Leipzig, Institute of Pathology, Leipzig, 
2University of Leipzig, IMISE, Leipzig, 
3 University of Leipzig, Department of Obstetrics and Gynecology 
(Institute of Trier), Leipzig

Aims. Pattern of invasion (PI; representing different grades of tumor 
cell dissociation) and peritumoral stromal remodelling, characterised 
morphologically by different grades of desmoplastic stromal reaction 
(DSR), are involved in infiltrative tumor growth. Apoptotic path-
sways, including BNIP3 a proapoptotic member of the bcl-2 family 
plays important roles in tumor cell invasion.
Methods. Fifty cases of squamous cell carcinoma of the uterine cervix 
(CX) were evaluated immunohistochemically for BNIP3. Staining for 
cancer cells was counted as percentage of positive cells and by per-
forming an immunoreactive score [IRS: staining intensity (0–3) × cal-
culated percentage of positive cells (1–4)]. Staining for peritumoral 
stromal cells was counted as positive of negative, regardless of staining 
intensity and percentage of positive stromal cells. Staining results of 
tumor and stromal cells were correlated to PI (finger-like and spray-
like) and DSR (counted as none/weak and moderate/strong).
Results. CX with spray-like PI represented a higher percentage of 
positive stained tumor cells than those with finger-like PI (50.6+33.0% 
vs. 36.3+27.2%; p=0.98) and higher IRS. CX with strong and moderate 
DSR showed more BNIP3-positive tumor cells compared to cases with 
none and weak DRS (53.2+29.0% versus 36.2+28.6%; p=0.078), a higher 
IRS was also observed. The most CX represented BNIP3-staining of 
the peritumoral stromal cells (76%), without any correlation to PI or 
DSR or staining pattern of cancer cells.
Conclusion. There might be a putative role of BNIP3 in tumor cell dis-
sociation (i.e. pattern of invasion) and peritumoral stromel remodel-
ling in CX. Further studies are required to get an insight in the mecha-
nisms behind these features.



79Der Pathologe · Supplement 1 · 2011 | 

Sa-024 
Prognostic value of perineural invasion (PNI) in carcinoma  
of the cervix uteri
Meinel A .1, Hentschel B .2, Horn L .-C .1
1University of Leipzig, Institute of Pathology, Leipzig, 
2University of Leipzig, IMISE, Leipzig

Aims. Limited information exists about the frequency and the prog-
nostic impact of perineural invasion (PNI) in patients with cervical 
carcinoma (CX).
Methods. The original histologic slides from patients primarily treat-
ed by radical hysterectomy and systematic pelvic lymphonodectomy 
were re-examined regarding the occurrence of PNI. PNI was corre-
lated to recurrence free (RFS) and overall survival (OS).
Results. 35.1% of all patients (68/194) represented perineural invasion 
(PNI 1). Patients with PNI showed significant reduced RFS-rate at 5 
years, when compared to patients without PNI [5-year RFS of 69.5% 
(95% CI: 57.2–81.8%) for PNI 1 and of 78.3% (95% CI: 70.9–85.7%) for 
PNI  0 but without statistical significance (p=0.3)]. The 5-year over-
all survival rate was significantly decreased in patients with PNI  1 
[PNI 1: 51.1% (95% CI: 38.0–64.2) vs. PNI 0: 75.6% (95% CI: 67.8–83.4); 
p=0.001]. In a separate analysis the prognostic impact persisted in the 
node negative, but disappeared in the node positive cases. In multi-
variate analysis, pelvic lymph node involvement and PNI were inde-
pendent prognostic factors for overall survival.
Conclusion. A reliable number of patients with CX show perineural 
invasion (PNI). PNI might represent a prognostic factor but, its clini-
cal implication is unclear at time. Further studies are required to get a 
deeper insight about the clinical impact and the pathogenetic mecha-
nisms of PNI in CX.

Sa-025 
Expression of CD 34 and its association with tumor cell 
 dissociation in carcinoma of the uterine cervix
Canzler A .1, Leonhardt K .1, Hentschel B .2, Einenkel J .3, Horn L .-C .1
1University of Leipzig, Institute of Pathology, Leipzig, 
2University of  Leipzig, IMISE, Leipzig, 
3 University of Leipzig, Department of Obstetrics and Gynecology 
(Institute of Trier), Leipzig

Aims. CD 34 staining has been reported in normal endocervical stro-
ma and its loss as an indicator for peritumoral stromal remodelling 
in case of invasive cancer. The present study evaluates CD 34 staining 
and its correlation to different patterns of invasion (PI) in squamous 
cell carcinoma of the uterine cervix (CX).
Methods. CD 34 immunohistochemistry was performed on samples 
of 103 surgically treated CX. A staining of <33% within peritumoral 
stromal cells was defined as strong peritumoral stromal remodelling. 
Staining results were compared to different types of invasion, using a 
three level scoring system.
Results. 75.7% of the tumors showed a strong peritumoral stromal re-
modelling, defined as <33% positive stained peritumoral stromal cells. 
Reduced CD 34 staining was insignificantly correlated to finger-like 
pattern of invasion.
Conclusion. Loss of CD 34 stromal staining is a parameter of peritu-
moral stromal remodelling in squamous cell carcinoma of the uterine 
cervix. There is no correlation to the grade of tumor cell dissociation, 
defined as different types of invasion.

Sa-026 
TP53 mutation pattern and the putative role of oxidative  
stress in the development of vulvar cancer
Choschzick M .1, Hantaredja W .1, Wölber L .2, Gieseking F .2, 
Sauter G .1, Simon R .1
1 University Medical Centre Hamburg-Eppendorf, Institute of Pathology, 
Hamburg, 

2 University Medical Centre Hamburg-Eppendorf, Department of 
Gynecology, Hamburg

Aims. Analysis of the type and site of TP53 mutations can give im-
portant clues to aetiological factors and assist efforts to distinguish 
the tumors associated with a particular disease background. To de-
termine the specific TP53 mutation pattern and its relation to HPV 
association, 39 well-characterized vulvar squamous cell carcinomas 
were analyzed.
Methods. A total of 39 formalin-fixed (buffered neutral aqueous 4% 
solution), paraffin-embedded squamous cell vulvar carcinomas were 
sequenced for TP53 exon 5–8 mutations. Analysis of the tumor HPV 
status was done with conventional PCR and standard MY09/11 con-
sensus primers.
Results. Mutations of the TP53 tumor suppressor gene were found in 
17 (43.6%) vulvar carcinomas. These included two tumors with double 
mutation of the TP53 gene. Mutations were nearly equally scattered 
along the core DNA-binding domain: 6 mutations in exon 5, 5 in exon 
7 and exon 8, each and three mutations in exon 6. 14/19 (73.7%) mu-
tations were missense mutations. Only 3 (15.8%) nonsense mutations 
leading to a truncated protein or a frameshift were detectable. Two 
tumors harbored a silent mutation (10.5%). 11/19 (57.9%) of the detected 
point mutations were located in one of six mutational hot spot regions 
of the TP53 gene. The most common base changes were C:G  –  T:A 
transitions (11 or 57.9% of detected mutations). 26.3% of mutations 
were transversions (2×C – G, 2×G – C, 1×G – T). There was one case 
with a single base deletion at codon 288, leading to a frameshift. TP53 
mutated tumors were statistically significant more often negative for 
HPV and vice versa (p=0.012). Only 4 vulvar carcinomas showed a 
TP53 missense or non-sense mutation in connection with a positive 
HPV status. However, a substantial proportion of vulvar carcinomas 
(23.1%) was non-mutated for TP53 and showed no HPV association in 
our examination.
Conclusion. The frequency of TP53 missense mutations, nonsense 
mutations, silent and multiple mutations was comparable to the TP53 
mutation pattern in other cancers. There were preferentially C:G – T:A 
transitions in the present study. This type of mutation is often induced 
by oxidative DNA damage in cancers, which are associated to chronic 
degenerative and inflammatory diseases. Thus, the TP53 mutation 
spectrum of vulvar cancer in the current study strongly underlines 
the causal pathogenetic role of lichen sclerosus and related disorders 
in vulvar carcinogenesis.

Sa-027 
MicroRNAs are differentially expressed in ovarian carcinoma 
tumor samples and correlate with tumor-related biomarkers 
and patients’ survival rates
Prinzler J .1, Sinn B .1, Darb-Esfahani S .1, Budczies J .1, Sehouli J .2, Braicu I .2, 
Dietel M .1, Denkert C .1
1Charité University Hospital Berlin, Institut of Pathology, Berlin, 
2Charité University Hospital Berlin, Department of Gynecology, Berlin

Aims. MicroRNAs are small, endogenous RNAs which play an impor-
tant gene-regulatory role by targeting the mRNAs of protein-coding 
genes for RNA degradation or translational repression. The deregula-
tion of microRNAs is a hallmark of human cancer. The aim of this 
study was to assess the expression of a set of microRNAs known to be 
deregulated in human cancer and to determine a correlation between 
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patient outcome, known biomakers and microRNAs in ovarian car-
cinoma samples.
Methods. Total RNA was isolated from 83 formalin-fixed and paraf-
fin-embedded (FFPE) tissue samples from ovarian carcinomas. The 
expression levels of the microRNAs Let-7a, Let-7i, miR-21, miR-22, 
miR-221 and miR-222 were analyzed via TaqMan quantitative real-
time PCR.
Results. Total RNA isolated from FPPE tissue is suitable for microR-
NA expression analysis using TaqMan quantative real-time PCR. The 
microRNAs Let-7a, Let-7i, miR-21, miR-22, miR-221 and miR-222 are 
differentially expressed in ovarian cancer tumor samples. High ex-
pressions of miR-21 and miR-222 are significant favorable prognos-
tic markers for patients’ overall survival. Several microRNAs showed 
correlations with tumor-related biomarkers in ovarian cancer such as 
Mammaglobin B and IκBα.
Conclusion. MicroRNAs are deregulated in human ovarian cancer 
and may be involved in the regulation of tumor-related proteins in 
ovarian cancer.

Sa-028 
Evaluation of a hormone receptor positive ovarian cancer  
subtype using kinetic RT-PCR from formalin-fixed,  
paraffin-embedded tissue
Sinn B .V .1, Darb-Esfahani S .1, Wirtz R .M .2, Budczies J .1, Dietel M .1, 
Denkert C .1
1Charité, Pathology, Berlin, 
2Stratifyer, Köln

Aims. In 1971, it was proposed that repeated cycles of tissue damage, 
inflammation and wound repair during ovulation might act carcino-
genic on ovarian surface epithelium. Since then, numerous epidemio-
logic and in vitro observations provided further evidence. However, 
clinical trials using anti-hormonal compounds in ovarian carcinoma 
resulted in highly variable response rates. This may be due to the lack 
of a reliable predictive biomarker. The aim of this study was to test 
if a quantitative method of hormone receptor evaluation is superior 
to semi-quantitative immunohistochemistry in detecting biologically 
relevant differences in expression.
Methods. Expression of progesterone receptor (PR) was examined in 
139 patients with ovarian carcinoma by immunohistochemistry. In 55 
cases, kinetic RT-PCRs were performed. A fully automated method 
for extraction of nucleic acids from formalin-fixed paraffin-embedded 
tissue was applied. Data on estrogen receptor 1 expression (ESR1) were 
available from a former study.
Results. There was a correlation between PR protein and mRNA ex-
pression (p<0.0001). However, variability of mRNA data was compa-
rably high among cases defined as PR protein negative. PR mRNA 
and protein expression were positive predictive markers for overall 
and progression-free survival (p=0.0005 and p=0.0150, respectively). 
PR mRNA correlated with ESR1 mRNA expression (p=0.0456). In the 
group of ESR1 mRNA positive tumors, PR mRNA expression varied 
considerably and retained its prognostic value (p=0.0007). The ex-
pression pattern “PR and ESR1 mRNA positive” was associated with 
superior outcome compared to all other possible expression patterns 
(p=0.0115).
Conclusion. The results point at a hormone receptor positive, poten-
tially hormone dependent ovarian cancer subgroup that might ben-
efit from anti-hormonal treatment. The method applied is a sensitive, 
quantitative high-throughput analytic tool for the identification of 
this subgroup and may serve as a predictive test in future clinical trails 
using anti-hormonal strategies.

Sa-029 
The location, not the amount of CCL22 and FoxP3 positive  
cells is a strong prognostic factor for patients with advanced 
ovarian cancer
Hermans C .1, Anz D .2, Scholz C .3, Engel J .4, Kirchner T .1, Mayr D .1
1University of Munich, Institute of Pathology, München, 
2University of Munich, Institute of Pharmacology, München, 
3University of Munich, Institute of Gynecology, München, 
4University of Munich, Munich Tumor Registry, München

Aims. Tumor infiltrating CD4+ CD25+ FoxP3+ regulatory immune 
cells (Treg) have previously been associated with impaired anti- tumor 
immune response and unfavorable prognosis. The chemokine CCL22 
possibly is one key molecular mechanism that mediates Treg cell 
migration. Increased numbers of CD8+ T-cells, however, have been 
found to positively influence survival rates. Here we examined a large 
cohort of advanced ovarian carcinoma for FoxP3, CD8 and CCL22 
and correlated the results to generally accepted prognostic factors and 
on overall survival.
Methods. Paraffin-embedded material of 210 patients with ovarian 
carcinoma was immunohistochemically stained for FoxP3, CD8 and 
CCL22 and semiquantitatively evaluated. Concerning cell density, lo-
cation and tumor infiltration pattern.
Results. Peripheral location of FoxP3+ cells within lymphoid aggre-
gates is strongly associated with a reduction of survival time. Central 
accumulation of CD8+ effector cells within the tumor bed is an indi-
vidual positive prognostic factor as well. Lastly, CCL22+ macrophages 
infiltrating the tumor bed have a significantly better prognosis.
Conclusion. The exact location of Treg cells as well as that of CD8+ T-
effector cells within the tumor environment strongly effects a patient’s 
overall survival time. Tumor invasion of CCL22+ immune cells is a 
strong prognostic variable for patients with ovarian carcinoma.

Sa-030 
A panel of antibodies to distinguish the different histological 
subtypes of the epithelial ovarian carcinoma
Gründig S .1, Gradhand E .1, Bartel F .1, Kuß O .2, Hauptmann S .1
1University of Halle-Wittenberg, Institute of Pathology, Halle/Saale, 
2 University of Halle-Wittenberg, Institute of Medical Epidemiology 
and Informatics, Halle/Saale

Aims. Epithelial ovarian carcinoma (EOC) is subdivided in five his-
tological subtypes, namely serous, mucinous, endometrioid, clear cell, 
and transitional carcinomas. The differential diagnosis between these 
subtypes is difficult in a certain number of cases, resulting in a low 
degree of reproducibility. Therefore, an immunohistochemical mark-
er panel that allows the confident classification of such cases would 
be very helpful in daily practice. The aim of the present study was to 
establish such a marker panel in a series of highly differentiated, un-
equivocal subtypes of EOCs.
Methods. We performed an immunostaining study in a series of high-
ly differentiated EOCs (47 cases). Firstly, we used 23 markers, of which 
we identified 13 antibodies were considered as useful (CA19-9, CD15, 
CA125 CD99, CD44v6, CD44H, Claudin1, EGFR, FAK, OPN, p63, p53, 
PR). The percentage of the antibody-marked tumor cells per tumor 
was counted. The F-Test was used to determine differences between 
the means of percent expressions of the antibodies. For predicting the 
histological subtype from these data a multinominal logistic regres-
sion model was performed. We additionally accomplished a leave-
one-out-method cross validation experiment to mimic real life situa-
tion of predicting an unknown histological type.
Results. In 89% of the cases the initial multinomial regression model 
(using all observations) was able to predict the correct subtype. How-
ever, this number reduced to 43% in the leave-one-out experiment.
Conclusion. The match of 89% correct predictions in the full data set 
is in agreement with another publication (84%) using a similar panel. 
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However, the low number of correct predictions in the leave-one-out 
experiment affirms that this marker panel is not useful without the 
basic histological information.

Sa-031 
Overexpression of carbonic anhydrase IX is an independent 
unfavourable prognostic marker in ovarian cancer
Choschzick M .1, Simon R .1, Tennstedt P .1, Oosterwijk E .2, 
Sauter G .1, Lebeau A .1
1 University Medical Centre Hamburg-Eppendorf, Institute of 
Pathology, Hamburg, 

2Radboud University Nijmegen, Nijmegen

Aims. Carbonic anhydrase IX (CAIX) is a transmembrane zinc me-
talloenzym mainly implicated tissue pH homeostasis. Despite its 
sparse expression in normal tissues CAIX is overexpressed in a wide 
variety of malignant cell lines and tumors. The aim of our study was to 
analyze CAIX expression in a large set of ovarian cancers with clinical 
follow up data.
Methods. The ovarian cancer tissue microarray used for this study 
contains a total of 297 formalin fixed, paraffin-embedded tumors. For 
immunohistochemical detection of CAIX, we used a mouse monoclo-
nal anti-CAIX antibody (clone M75, kindly provided by E Oosterwijk) 
at a dilution of 1:1000. A final 2-step scoring result was made, distin-
guishing low and high CAIX expression levels. A Cox proportional-
hazards model was utilized in survival analysis (HR: hazard ratio, CI: 
confidence interval).
Results. A total of 205 samples were informative for determination of 
the CAIX expression pattern. CAIX was detectable in 54/205 (26.3%) 
of all interpretable specimens. 37 (18%) samples exhibited high CAIX 
expression levels. Increased CAIX expression was associated with 
histological tumor type. Endometrioid and mucinous ovarian carci-
nomas exhibited significantly more frequent high CAIX expression 
levels (27.7% and 45.5%, respectively) than serous carcinomas (13.6%). 
Otherwise specified ovarian carcinomas were negative or only weakly 
positive for CAIX. Increased levels of CAIX were significantly asso-
ciated with advanced pT stage (p <0.05, pT1 vs. pT2/pT3). CAIX ex-
pression was unrelated to tumor grading and mitotic count of ovarian 
carcinomas. Tumor stage, tumor grade and mitotic count per 10 HPF 
were significantly related to patient prognosis in univariate analysis 
(p<0.05, each). High CAIX expression was also related to shorter pa-
tient survival in univariate Cox regression analysis (HR 1.93, 95% CI 
1.06–3.45, p=0.013). However, in a multivariate Cox model only pT2/3 
stage and CAIX were independent negative prognostic factors. HR for 
CAIX overexpression in multivariate analysis was 4.7 (95% CI 2.1–10.2, 
p=0.0001).
Conclusion. CAIX is overexpressed in a substantial proportion of 
ovarian cancers and related to poor patient outcome. Currently devel-
oped CAIX targeting antibodies (G250) achieved anti-tumor activity 
in mouse xenograft tumor models and phase II clinical trials. Thus, 
our data support the utility of CAIX expression as a potentially prog-
nostic marker and the concept of CAIX as a suitable therapeutic target 
in ovarian cancer.

Sa-032 
Linkage of TMA and immune-SERS microscopy –  
a new dimension in protein profiling
Salehi M .1, Schütz M .1, Gellner M .1, Schlücker S .1, Packeisen J .2
1University of Osnabrück, Dept . of Physics, Osnabrück, 
2Pathology Osnabrück, medical center, Osnabrück

Aims. Tissue micro arrays (TMAs) have become a useful tool for re-
search and quality control methods, mostly for immunohistochemis-
try (IH), during the last decade. Conventional IH, however, is limited 
to one colour per antigen, making the monitoring of protein expres-
sion among tumor populations a time consuming task. Therefore, 

there is urgent need for novel methods of quantitative, multiplexed 
profiling of protein expression. Immuno-SERS microscopy (SERS, 
surface-enhanced Raman scattering) is a promising optical tech-
nique offering both quantification and large multiplexing capacities 
(Schlücker, ChemPhysChem 2009, 10, 1344–1354). In this novel ap-
proach, functionalized gold nanoparticles are used for labelling of the 
corresponding antibodies. The localization of SERS-labeled antibod-
ies in tissue specimens is achieved with an optical (Raman) micro-
scope in combination with laser excitation. Here, we present the first 
application of immuno-SERS microscopy to TMAs for the analysis of 
protein expression.
Methods. TMAs with about 20 tumor specimes for breast carcinomas 
(BC) were analyzed for oestrogen and progesterone receptor as well 
as erbB2 expression using IH. Gold/silver nanoshells covered with a 
self-assembled monolayer of Raman reporter molecules were used as 
SERS labels for red laser excitation. SERS labels were conjugated to 
antibodies by conventional EDC/sNHS chemistry. Standard protocols 
for antigen retrieval and tissue blocking were used. The localization 
of SERS-labeled antibodies in tissue specimens was achieved by ras-
ter scanning the sample in an optical (Raman) microscope, equipped 
with a grating monochromator and a Peltier-cooled EM-CCD. False 
color images are generated by software based on spectral intensities 
from the SERS label.
Results. The overlay of SERS imaging with the original bright field 
image demonstrates unambiguously the specific binding of antibodies 
on tissue specimens.
Conclusion. The illustrated linkage of TMAs as a high throughput 
method with a potential multilinkage antibody-based SERS imaging 
approach will extend the capabilities for protein profiling in tumor 
tissues.

Sa-033 
Lymphoepithelioma-like carcinoma of the cervix uteri with 
 co-infection of HPV high risk type 45 and EBV: a case report
Richter G .1, Speich N .2, Pfleger B .1, Teschner D .1
1Institute of Pathology, Dr . Richter, Hameln, 
2GenOPath, Bonn

Aims. Lymphoepithelioma-like carcinoma of the cervix uteri is strik-
ingly similar to the nasopharyngeal tumor of the same name. Neither 
the United States nor Spain have ever identified Epstein-Barr virus 
(EBV) genomic material using polymerase chain reaction (PCR). In 
contrast, EBV DNA was detected in 11 of 15  lymphoepithelioma-like 
carcinomas of the cervix in Taiwan. To date it is assumed, that there 
are geographical or ethnical differences regarding the EBV-associa-
tion of these carcinomas.
Methods. We present a case of a 65-year-old Caucasian female with 
positiv cervix cytology (Pap-Group V). Poorly defined islands of un-
differentiated cells were detected in the histological examination of a 
punch biopsy after routine H&E staining. The tumor cells have uni-
form, vesicular nuclei with prominent nucleoli. Immunohistochem-
istry using the ventana machine and molecularpathologic investiga-
tions using PCR with following sequencing were performed. DNA 
was isolated from the histological sample with the QIAGEN FFPE kit 
(QIAGEN, Hilden). HPV-detection and typing was performed by a 
direct sequencing approach using the consensus primers GP5+/GP6+ 
and MY09/MY11. EBV was detected by real-time PCR using the artus® 
EBV LC PCR Kit (QIAGEN, Hilden) according to the manufacturers 
protocol.
Results. Using the Ventana machine and Ventana anibodies (ready for 
use kit) we identified immunohistochemically Cytokeratin 5/6 and 7 
within the epithelial component. We could also detect an overexpres-
sion of p16. This seems to be the morphologic correlation of a HPV 
high risk associated cervical lesion. The PCR analysis revealed positiv-
ity for HPV 45 and EBV.
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Conclusion. This is the first case of a lymphoepithelioma-like carci-
noma of the cervix in a Caucasian women with positive detection of 
Epstein-Barr virus. Furthermore we could detect a co-infection with 
HPV high risk type 45, this seems to be the correlation of a HPV high 
risk associated cervical lesion. More studies are needed to investigate 
the potential role of EBV in lymphoepithelioma-like carcinoma of the 
cervix in not-Asian women.

Sa-034 
Cox-2 expression, lymphangiogenesis and neovascularisation  
in ureteral endometriosis
Höhn A .K .1, Schwalenberg T .2, Horn L .-C .1
1University of Leipzig, Institute of Pathology, Leipzig, 
2University of Leipzig, Clinic for Urology, Leipzig

Aims. There is a suggested pathogenetic role of cyclooxygenase-2 
(COX-2) in endometriosis (E) via angiogenesis (Banu et al. 2008). 
Lymphangiogenesis has been described in mouse models of endome-
triosis (Söhngen et al. 2010). The aim of this study was to investigate 
immunohistochemical COX-2 expression of ureteral endometriosis 
and the detection of periendometric vascularisation characterised by 
CD34-immunostaining for microvessel density (MVD) and by D2–40 
for lymphatic vessel density (LVD).
Methods. Resection material from six patients with ureteral E were 
immunohistochemically analysed for COX-2 expression. Periendo-
metriotic vascularization was evaluated by determining MVD sur-
rounding the endometriotic focus using CD34-immunostaining for 
the detection of blood vessels and LVD by D2–40 for lymphatic vessels 
at one high power field (200×).
Results. Almost all cases represented strong COX-2 expression within 
glandular epithelium; the surrounding stroma was completely nega-
tive. The mean MVD (CD34 immunostaining) was 97.7 (range 12–213) 
and the mean LVD 15.5 (range 1–33).
Conclusion. The high prevalence of perifocal MVD suggests a putative 
role of angiogenesis in the pathogenesis of ureteral E and anti-angio-
genesis might be therapeutic target. The role of LVD is speculative at 
time. Cyclooxygenase-2 is expressed in the majority of endometriosis. 
So, COX-2 inhibitors might be of clinical interest as treatment option.

Poster Gynäko- und Mammapathologie II

Sa-035 
Detection of target molecules (ER, PR, Her2) in breast cancer: 
comparison of the results from core biopsies and surgical 
 resection specimens
Beller A .1, Briest S .2, Stark S .2, Horn L .-C .1
1University of Leipzig, Institute of Pathology, Leipzig, 
2 University of Leipzig, Department of Obstetrics and Gynecology 
(Institute of Trier), Leipzig

Aims. Correct analysis of the expression of target molecules in breast 
cancer (BC) is mandatory for appropriate tailored therapy in breast 
cancer patients.
Methods. Comparison of the immunohistochemical results (IHC) for 
estrogen (ER) and progesterone receptor (PR) and Her2 of breast can-
cer patients, obtained from core needle biopsy (CNB) and results form 
surgical resection specimens (SRS). Staining results recognised, meet-
ing the most recent recommendations (St. Gallen 2009, ASCO 2007 
and 2010). 162 cases were enrolled in the study meeting the following 
inclusion criteria: complete data set of core biopsy and resection speci-
men, all specimens were handled at our institution, including IHC-
analysis, diagnosis of invasive BC.
Results. The majority of cases represented invasive ductal carcinomas 
(71.7%). There was a concordance of 82% for the histologic tumor. 19.2% 

presented positive Her2-status (Score 3 on IHC. IHC-analysis repre-
sented an accuracy rate of 87% for ER, 83% for PR and for Her2 of 82%, 
comparing both tissue types examined. Regarding staining intensity 
of ER and PR there was a concordance rate of 56% between core needle 
biopsy and surgical excision, mostly in cases with complete negative 
and strong positive staining results. In ER-analysis, 10.5% of the cases 
were positive on CNB, but negative in SRS. Contrary 2.5% were nega-
tive at CNB but positive at SRS. For PR the values were 11.1% and 5.5%.
Conclusion. There is a discrepancy within the IHC-evaluation of 
target molecules in breast cancer of 13–18% comparing the staining 
results between core needle biopsy and surgical resection specimen. 
So we recommend additional analysis of the material from surgical 
resection if the analysis on core needle biopsy showed negative results.

Sa-036 
Independent and interactive prognostic value of immunohisto-
chemical progesterone hormone receptor expression  
in invasive breast cancer – a bi-centric cohort study
Wachter D .L .1, Fasching P .A .2, Rack B .3, Janni W .4, Beckmann M .W .5, 
Hartmann A .1
1 University Hospital Erlangen-Nuremberg, Institute of Pathology, 
Erlangen, 

2 University of California, Department of Medicine, Los Angeles, 
3University Hospital, München, 
4University Hospital, Düsseldorf, 
5 University Hospital Erlangen-Nuremberg, Department of Gynecology 
and Obstetrics, Erlangen

Aims. It has been shown that women receiving combined estrogen 
and progesterone therapy inherit increased breast cancer risk, whereas 
administration of estrogen only did not have significant effects. Aim 
of the present study was to examine the prognostic effect of immu-
nohistochemical progesterone receptor (PR) expression in invasive 
breast cancer and its interaction with other prognostic factors.
Methods. A retrospective bi-centric study including 5144 invasive 
breast cancer patients, diagnosed between 1995 and 2008 was con-
ducted in Erlangen and Munich. Immunohistochemically, PR expres-
sion was examined using the semi quantitative Remmele-Score and 
correlated to clinicopathological variables like tumor stage, nodal 
status, histological tumor type, grading and immunohistochemical 
estrogen receptor (ER) expression. Overall survival, distance disease 
free survival and local recurrence free survival were prognostic end-
points. Uni- and multivariate Cox proportional hazard (PH) models 
were built to assess the prognostic relevance of each factor. Finally, 
interaction term analysis concerning the interaction of PR with each 
prognostic factor was introduced in Cox PH models.
Results. The cohorts showed an expected behavior with regard to the 
above mentioned prognostic factors. In the multivariate analysis PR 
expression had a favorable effect on overall survival and distant dis-
ease free survival (each p<0.001), but no effect on local recurrence free 
survival (p=0.352). The only interaction between PR status and other 
prognostic factors was seen for ER status (p=0.028). The effect of PR 
expression seemed to be stronger in estrogen receptor negative pa-
tients, resulting in a better survival of patients with ER−/PR+ tumors 
compared to patients with ER−/PR− tumors and an equal prognosis 
compared to patients with ER+/PR+ tumors.
Conclusion. Immunohistochemical analysis of PR expression is a 
valuable tool and PR expression represents a favorable independent 
prognostic factor for invasive breast cancer. Our data suggest that ER 
expression analysis alone seems not to identify the patient group with 
the best prognostic features. Additional analysis of PR expression fur-
ther divides ER negative cancers in subgroups with different clinical 
outcomes.
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Sa-037 
Automated cellular imaging system (ACIS) III for HER2 immuno-
histochemistry in breast core-needle biopsies: comparison  
with fluorescence in situ hybridization (FISH)
Kohlwes E .1, Schad A .1, Cotarelo C .1, Rink D .2, Kirkpatrick C .J .1, Hansen T .1
1Institute of Pathology, University of Mainz, Mainz, 
2Mammography Screening Unit Mainz, Mainz

Aims. Numerous studies have shown that agents targeting the Her2 
protein (like trastuzumab) significantly increase the survival rate of 
patients with breast cancer. In the case of breast cancer specimens, 
ACIS has been evaluated to improve the accuracy and reliability of 
HER2 immunohistochemistry (IHC). Thus, ACIS scoring is approved 
by the American Food and Drug Administration (FDA) for resection 
specimens. The value of HER2 immunolabeling in core biopsies is still 
a matter of debate. We therefore compared ACIS scores of HER2 stain-
ing with FISH.
Methods. A total number of 56 patients with breast cancer (median 
age 61.5) were studied for HER2-IHC by applying the DAKO HercepT-
estTM both in core biopsy and resection specimen. The labeling was 
evaluated by ACIS III using the region scores according to the manu-
facturer guidelines. Out of this population, 33 patients revealed dis-
crepant results between core biopsy and resection specimen. In these 
cases, the HER2 gene amplification was analyzed by FISH.
Results. ACIS analysis of core biopsies revealed 15% of the discrepant 
cases with an immunoreactive score (IRS) 0/1+, and 55% of the dis-
crepant cohort with an IRS 2+, while 30% in these cases obtained an 
IRS 3+. Most interestingly, by comparison with FISH, we found that 
only three cases out of the cohort of 10 patients with IRS 3+ displayed 
amplification.
Conclusion. Due to our results, we suggest that the current FDA-ap-
proved scoring system for HER2 by ACIS III has to be re-evaluated in 
core needle biopsies before its use in clinical practice.

Sa-038 
Selected microRNAs are differentially expressed in malignant 
myoepithelioma and adenoid cystic carcinoma of the breast
Bockmeyer C .1, Christgen M .1, Länger F .1, Kreipe H .H .1, Lehmann U .1
1Medical School Hannover, Institute for Pathology, Hannover

Aims. Although microRNAs have been investigated extensively in 
breast cancer research, little is known about the microRNA signa-
ture of malignant myoepithelioma and adenoid cystic carcinoma of 
the breast. Both tumors share some common myoepithelial features. 
Therefore we investigated miRNA expression of luminal and myoepi-
thelial specific miRNAs in both types of breast cancer.
Methods. Luminal (miR200c, miR429) and myoepithelial (miR-126, 
miR-127-3p, miR-146b-5p, miR-199a-3p) specific miRNAs were de-
fined according to significant higher expression in normal luminal 
and basal mammary epithelial cells respectively. These miRNAs were 
analyzed by qPCR in microdissected FFPE tissue of malignant myo-
epithelioma (n=10) and adenoid cystic carcinoma (n=7).
Results. Myoepithelial specific miRNAs were significantly up-regu-
lated in malignant myoepithelioma compared to adenoid cystic carci-
noma. In contrast luminal specific miRNAs were significantly higher 
expressed in adenoid cystic carcinoma.
Conclusion. Only malignant myoepithelioma seems to display a myo-
epithelial phenotype in respect to selected myoepithelial specific miR-
NAs analyzed in our study. In contrast miRNA expression levels of the 
adenoid cystic carcinoma of the breast were similar to ductal invasive 
breast carcinomas.

Sa-039 
Extending network signatures in breast cancer –  
regulatory pattern of the cytokeratin family and co- 
factors in invasive breast cancer analysed by an  
established permutation algorithm
Hungermann D .1, Poos K .2, Bürger H .3, Korsching E .2
1University of Münster, Medical Faculty, Institute of Pathology, Münster, 
2 University of Münster, Medical Faculty, Institute of Bioinformatics, 
Münster, 

3 University of Münster/Utrecht, Institute of Pathology, Paderborn, 
Paderborn

Aims. The tissue microarray (TMA) is an excellent source for gen-
erating complex protein expression dependency pattern for certain 
disease states by utilizing patient specific variation. Generating more 
observations on different proteins means more specific classification 
and also first rough hints on the hidden regulation schemes. Our ap-
proach is focused on the cytokeratin family reflecting different breast 
tissue differentiation pathways. This differentiation is also part in cer-
tain tumor progression stages of invasive breast cancer. Mapping the 
interplay of cytokeratins in relation to many other tissue markers in 
this scenario builds the basis for hypothesis generation how tumor 
progression pathways might evolve.
Methods. We applied a well established permutation algorithm based 
on correlation measures to uncover regulatory patterns of immuno-
histochemical characterized TMAs. We analysed some time ago 589 
invasive breast cancer cases from two different institutes of pathology. 
Now we are extending the approach by nearly 1000 further invasive 
breast cancers cases from an independent diagnostic center. The algo-
rithm was refined and accelerated and is now implemented in “R” – a 
computer language used to model mathematical solutions – and For-
tran.
Results. The analysis was based on the cytokeratins 5/6, 7, 14, 17, 18 
and 20, where 5/6, 14, 18, 19, 1, 10 were already analysed in a previous 
study. 13 further prominent breast cancer differentiation markers were 
analysed in relation to the cytokeratins as EGFR, p16, p53, EMA, AR, 
ER to mention some of them. The previous finding that it is obvious 
that markers which are known to appear in early (progenitor) forms 
conform to CK5/6 and CK 14 while others associated with late stages 
conform to CK 8/18 and CK 19 remains true. The newly analysed cy-
tokeratin 17 correspond to 5/6 while 7 and 20 correspond to 1 and 10 
showing no specific differentiation pattern.
Conclusion. The algorithmic approach is again reliable and robust 
while it is still a computational demand to calculate larger marker sets 
at once. The assembly of different overlapping analysis results for a 
global interpretation seems to be feasible. The statistical significance 
of the results is excellent (the p-value better/all solutions is zero). The 
biological relevance of this approach is constantly growing with every 
new factor added to this experimental setting and we are generating, 
like in all studies, a complete view on all non-cytokeratin network per-
spectives included in the analysis.
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Sa-040 
GPAM expression in breast cancer in correlation with clinical 
pathological data, gene expression, protein expression and 
metabolic profiling
Brockmöller S .F .1, Bucher E .2, Müller B .M .1, Budczies J .1, Oresic M .3, 
Kallioniemi O .2, Iljin K .2, Loibl S .4, Griffin J .5, Fiehn O .6, Ungethüm U .7, 
Dietel M .1, Denkert C .1
1Institute of Pathology, Charite, Berlin, 
2VTT Medical Biotechnology Center, Tukur, 
3VTT Technical Research Center of Finland, Espoo, 
4German Breast Group, Neu-Isenburg, 
5University of Cambridge, Department of Biochemistry, Cambridge, 
6University of California Davis, Davis, 
7Charite University, Berlin

Aims. Glycerol-3-phosphate acyltransferase (GPAM) is a rate limiting 
enzyme and the initial step of the triacylglycerol and phospholipids 
biosynthesis. Changes in the genes of lipid synthesis have been de-
scribed in cancer. We analyzed changes in GPAM expression in cor-
relation with clinical pathological data, expression data, and survival 
data as well as metabolic changes.
Methods. We used fresh-frozen tissue for metabolic analyzes and for 
DASL Illumina for genome-wide expression profiling. From paraffin-
embedded tissue we produced a tissue micro array; this array was 
stained with GPAM antibodies (immunohistochemistry). Stained 
slides were digitized by a slide scanner and evaluated using the VM 
Slide Explorer. 233 cases with invasive carcinomas were included in the 
immunohistochemistry analysis, metabolic analysis and a subgroup 
by DASL Illumina.
Results. We evaluated the cytoplasmic and nuclear protein expression 
of GPAM in 233 samples. Positive cytoplasmic GPAM expression was 
associated with a better survival (p=0.021).Further, positive cytoplas-
mic staining correlated significantly with hormone receptor negative 
status (p=0.019). We detected a number of differentially expressed 
metabolites and genes between GPAM-positive and GPAM-negative 
tumors.
Conclusion. Our data suggest that GPAM could be a prognostic factor 
in breast cancer. The combined analysis of protein, gene and metabo-
lite expression can be used to analyze cellular pathways in tumors like 
breast cancer.

Sa-041 
Expression of the embryonic stem cell marker SOX2  
in breast carcinoma
Kurth R .1, Lengerke C .2, Bareiss P .M .2, Neubauer H .3, Scheble V .2, Müller 
F .1, Schneider F .1, Wallwiener D .3, Kanz L .2, Fend F .1, Perner S .1, Fehm T .3, 
Staebler A .1
1University of Tübingen, Institute of Pathology, Tübingen, 
2University of Tübingen, Medical Center II, Tübingen, 
3University of Tübingen, Women´s Hospital, Tübingen

Aims. Cancer stem cells (CSC) or cancer initiating cells (CIC) are 
tumor cells capable of initiation and propagation of the malignant 
disease. More recently, SOX2 was shown to participate in reprogram-
ming of adult somatic cells to a pluripotent stem cell state and was 
implicated in tumorigenesis in various organs. In this study, expres-
sion of SOX2 in primary breast carcinomas is characterized by an in-
tegrated and interdisciplinary approach.
Methods. Paraffin embedded tissue of a series of 95 cases of postmeno-
pausal breast carcinomas was analyzed by immunohistochemistry for 
SOX2 expression. SOX2 amplification status was further assessed by 
FISH in representative samples. SOX2 protein expression was deter-
mined in the corresponding metastatic lymph nodes.
Results. We identified variable expression of SOX2 within different re-
gions of individual breast carcinomas. SOX2 expression was detected 
in DCIS and different subtypes of invasive breast cancer. Expression 

did not correlate with tumor grading. However, high SOX2 expression 
was associated with larger tumor size and positive lymph nodal status. 
Corresponding metastatic lymph nodes showed more often SOX2 ex-
pression than primary tumors.
Conclusion. In this report, we show that the embryonic stem cell fac-
tor SOX2 is expressed in a variety of early stage postmenopausal breast 
carcinomas and metastatic lymph nodes. Our data suggest that SOX2 
plays an early role in breast carcinogenesis and high expression may 
promote metastatic potential. Further studies are needed to explore 
whether SOX2 can predict metastatic potential at an early tumor stage.

Sa-042 
PARP expression in breast cancer and correlation with  
gene expression data
Müller B .M .1, Budczies J .1, Brockmöller S .1, Ungethüm U .2, Dietel M .1, 
Denkert C .1
1Charité – University Hospital Berlin, Institute of Pathology, Berlin, 
2 Charité – University Hospital Berlin, Functional Genome Research, Berlin

Aims. The polyadenosine diphosphate (ADP) ribose polymerases 
(PARPs) are a large family of multifunctional enzymes. PARP-1 plays 
a key role in the genomic stability. Increased expression could be as-
sociated with resistance to DNA damage-inducing therapeutic agents. 
PARP inhibitors could lead to an enhanced efficiency of DNA-methyl-
ating agents as well as an increased rate of apoptosis. We analysed the 
PARP expression in breast cancer samples in correlation to clinico-
pathological data as well as the expression profiling of PARP-positive 
and PARP-negative tumors.
Methods. We used paraffin-embedded tissue for immunohistochem-
istry analysis and fresh-frozen tissue for DASL Illumina for genome-
wide expression profiling. The samples were part of METAcancer. This 
project is funded by the European Commission and is researching in 
metabolic changes of breast cancer combining different methods. We 
produced a tissue micro array which was stained with PARP antibody. 
Stained slides were digitized by a slide scanner and evaluated using the 
VM Slide Explorer. 223 cases with invasive carcinomas were included 
in the immunohistochemistry analysis and a subgroup for DASL Il-
lumina.
Results. We evaluated the cytoplasmic and nuclear expression in 223 
samples. A cytoplasmic staining correlates significant with less dif-
ferentiated (G3) tumors. We detected 192 significantly (p<0.001) differ-
entially expressed genes between PARP-positive and PARP-negative 
tumors.
Conclusion. We could confirm our previous results that PARP posi-
tive tumors exhibit a more undifferentiated growth pattern. Further, 
differing gene expression patterns could be detected depending on 
PARP status. Further studies could be a basis to find out more predic-
tive markers and to differentiate between PARP negative and PARP 
positive tumors.

Sa-043 
Prognostic impact of BMPR-Ib in breast cancer
Hungermann D .1, Green A .2, Ellis I .2, Bürger H .3
1University of Münster, Medical Faculty, Institute of Pathology, Münster, 
2University of Nottingham, Institute of Pathology, Nottingham, 
3University of Münster/Utrecht, Institute of Pathology, Paderborn

Aims. The overexpression of the bone morphogenetic protein receptor 
1b (BMPR-Ib) is associated with a decreased overall survival in inva-
sive breast cancer.
Methods. An immunohistochemical study using the tissue microar-
ray technique in a series of 609 homogeneously treated invasive breast 
cancer cases with clinical follow-up was performed. To investigate 
mechanisms of BMPR-Ib overexpression, Array-CGH was performed. 
The results were correlated with the results of a series of 24 markers 
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of breast cancer differentiation and progression as well as with tradi-
tional breast cancer parameters.
Results. BMPR-Ib overexpression was shown in 76/609 breast cancer 
cases (12.4%). The array CGH did not show amplification of BMPR-Ib 
gene. BMPR-Ib overexpression was significantly correlated with tu-
mour grade, patient age, tumour size, the Nottingham prognostic in-
dex, CK5, p53, P-Cadherin, Her2, c-erbB3, c-erbB4 and loss of estrogen 
receptor, progesterone receptor and BRCA1-expression. In general, 
the expression of BMPR-Ib was associated with a significantly reduced 
survival in ER positive and negative breast cancers. In Ck 5 positive, 
basal breast cancers, the loss of BMPR-IB expression was associated 
with an increased overall survival compared to Ck 5 positive breast 
cancers without BMPR-Ib expression.
Conclusion. Our results show that the controversial experimental re-
sults concerning the BMP/BMPR-axis in breast cancer are reflected on 
a clinical level. Worth mentioning, the expression of BMPR-Ib defines 
a good prognostic subgroup of basal breast cancers. The array CGH 
did not provide any indication of gene amplification as mechanism for 
BMPR-Ib overexpression.

Sa-044 
Immunohistochemical characterization of formalin-fixed  
paraffin-embedded (FFPE) breast cancer tumor samples  
to identify specific molecular subtypes for the use of  
corresponding fresh-frozen tumor samples stored in  
a high-volume tumor bank
Bronsert P .1, Stickeler E .2, Kühs M .3, Aldrian A .3, Schmid S .3, 
zur Hausen A .1, Werner M .1, Haller F .1
1Albert-Ludwigs University, Institute for Pathology, Freiburg, 
2Albert-Ludwigs University, Department of Gynecology, Freiburg, 
3Albert-Ludwigs University, Tumorzentrum Ludwig Heilmeyer, Freiburg

Aims. The use of molecular pathologic techniques has shown that 
formerly homogenous cancers comprise in truth different subtypes, 
based on molecular genetic characteristics. This molecular subtyping 
is of prognostic and predictive importance, and has also been shown 
for breast cancer. Our aim was to classify fresh-frozen tissue samples 
from 203 different breast cancers stored within a local tumor bank by 
use of corresponding FFPE samples, to provide a molecular classifica-
tion needed for future projects dealing with the fresh-frozen tissue.
Methods. Tissue microarrays (TMA) were produced containing two 
0.1  cm in diameter sized cores from corresponding FFPE tissue for 
each of the 203 fresh-frozen breast cancer samples. Immunohisto-
chemical staining for estrogen receptor (ER), progesterone receptor 
(PR), HER2/neu (HER2), cytokeratin 14 (CK 14), cytokeratin 5/6 (CK 
5/6), EGFR, and Ki67 was performed on the TMAs, and evaluated by 
two pathologists independently. Additionally, the mitotic activity of 
each tumor was evaluated by use of anti-phospho-Histon H3 staining 
and counting of the mitotic figures in ten high power fields.
Results. We applied the following classification: luminal type A/B 
(ER+/PR+/HER2−); luminal HER2 (ER+/PR+/HER2+); HER2-en-
riched (ER−/PR−/HER2+); basal-like (ER−/PR−/HER2−/CK 14+ and/
or CK 5/6+ and/or EGFR+); triple-negative phenotype (TNP) nonbas-
al (ER−/PR−/HER2−/CK  14−/CK  5/6−/EGFR−). Accordingly, of 203 
breast carcinomas 61% were luminal type A/B, 14% TNP-nonbasal, 
14% basal-like, 7% luminal-HER2 and 5% HER-enriched. Patients 
with basal-like or TNP-nonbasal subtypes had a significantly worse 
clinical outcome, while patients with luminal type A/B had the best 
outcome. The HER2-enriched subtype showed a significantly higher 
mitotic index compared to the other subtypes.
Conclusion. The molecular subtypes of breast carcinomas are cor-
related to different clinical outcome. The distinct molecular subtypes 
are also reflected by a different biology, e.g. higher mitotic counts in 
HER2-enriched tumor samples. The use of corresponding FFPE sam-
ples (e.g. on TMAs) is an easy, fast and tissue-saving method applica-

ble for the characterization of fresh-frozen tumor samples, especially 
in a high-volume tumor bank.

Sa-045 
Two cases of lymphoepithelioma-like carcinoma of the breast. 
Aspects of epidemiology, associations to viral infections and 
histopathological diagnostic
Forberger A .1, Friedrich K .1, Petzold A .2, Werner A .3, Baretton G .1
1Technical University Dresden, Institute of Pathology, Dresden, 
2Technical University Dresden, Dresden, 
3Diakonissenkrankenhaus Dresden, Dresden

Aims. Lymphoepitheliomas are well known nasopharyngeal tumors 
as undifferentiated carcinomas with prominent lymphoid infiltration. 
Tumors with these features may occur as lymphoepithelioma-like 
carcinomas (LECL) in other regions such as salivary glands, thymus, 
lung, stomach, uterine cervix, urinary bladder, skin and rarely breast. 
Clinical history: One case of a 69-year-old female was detected as pal-
pable mass in her left breast. The second case of a 45-year-old female 
became clinically apparent as axillary lymph node metastases with 
initially unknown primary tumor. The MRT revealed an 8 mm large 
mass in her right breast.
Methods. The immunohistochemical analysis of formalin fixed and 
paraffin embedded tumor tissue was performed by antibodies against 
CD3, CD20, Cytokeratins (Pan-CK, CK7), E-Cadherin, EBV, HER-2/
neu, estrogen and progesterone receptor. The PCR analysis was per-
formed by HPV Type 3.5 LCD Array Kit and Multiplex PCR for HSV1, 
HSV2, EBV, CMV, and HHV6.
Results. Both tumors showed the typical morphology with dense 
nodular lymphoid infiltration with disseminated large tumor cells 
with vesicular nuclei and prominent nucleoli. In both cases the tumor 
cells expressed cytokeratins. The estrogen and progesterone receptor 
were weakly positive in few cells or negative. Both tumors were HER-
2/negative. The lymphoid stroma showed a mixture of B- and T-cells 
and plasma cells. There was no detection of viral infection by PCR. 
Lymph node metastases occurred in both cases.
Conclusion. The lymphoepithelioma-like carcinomas of the breast are 
rare with no more than 25 reported cases in the literature. In contrast 
to lymphoepithelioma-like carcinomas and lymphoepitheliomas in 
other localizations (e.g. stomach, nasopharynx), there is no evidence 
for an EBV infection in lymphoepithelioma-like carcinomas of the 
breast in the literature. An association with HPV infection is report-
ed for one case in literature but could not be confirmed in our cases. 
Differential diagnoses of lymphoepithelioma-like carcinomas in the 
breast are lymphomas, medullary and lobular carcinomas.

Poster Molekularpathologie

Sa-046 
Gene and microRNA Expression Analysis in Myxoid Liposar-
coma
Künstlinger H .S .1, Fassunke J .1, Schildhaus H .-U .1, Wardelmann E .1, 
Mechtersheimer G .2, Penzel R .2, Renner M .2, Schirmacher P .2, 
Büttner R .1, Merkelbach-Bruse S .1
1University of Bonn Medical Center, Department of Pathology, Bonn, 
2University of Heidelberg, Institute of Pathology, Heidelberg

Aims. Gene and microRNA expression analysis in myxoid liposarco-
ma was performed in order to further elucidate the molecular patho-
genesis of these tumours. By combining gene expression analysis with 
the associated microRNA-expression profile, the role of regulating 
microRNAs could be analysed in this tumour entity for the first time. 
The increasing knowledge of molecular mechanisms in tumour devel-
opment and progression may help to improve diagnostics and prog-
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nostication of myxoid liposarcomas in the future as well as reveal pos-
sible new target structures for the therapy of these tumours.
Methods. A cohort of sixteen human myxoid liposarcomas and fif-
teen normal fat samples as reference tissue was assorted. All cases 
were histologically characterised and to ensure diagnosis, FUS-CHOP 
translocation was proved via fluorescence in situ hybridisation (FISH). 
Total RNA was isolated from tumour samples and fat tissue. RNA 
was analysed quantitatively and qualitatively via spectrophotometry 
(NanoDrop, PEQLAB) and capillary electrophoresis (Bioanalyzer, 
Agilent). Thus seven tumour samples and an RNA-pool of eight fat 
tissue samples with a minimal RIN value of 7.5 were selected. These 
samples were used for both whole-genome microarrays and microR-
NA microarrays. Results from microarray analysis were validated via 
qPCR. For that purpose the appropriate reference genes and ncRNAs 
were established beforehand.
Results. By evaluating the microarray analysis a multitude of signifi-
cantly differentially expressed genes could be identified. Furthermore, 
18 microRNAs were found to have a significantly changed expression 
level in all seven tumour samples compared to normal fat tissue. As 
suitable references for the validation of microarray analysis the genes 
IPO8 and B2 M as well as the ncRNAs RNU44 and RNU48 were es-
tablished. Results of microarray analysis were validated as an example 
for twelve genes and six microRNAs in the whole tumour group via 
qPCR. Eleven of twelve genes and four of six microRNAs showed the 
same expression changes as discovered by microarray analysis previ-
ously. Thus, the results of microarray analysis could be reproduced 
well.
Conclusion. The obtained expression data provide a broad basis to 
further characterise the molecular pathogenesis of myxoid liposar-
coma and to detect new key molecules in the signal transduction of 
these tumours. Possible candidate genes and microRNAs will have to 
be validated and further analyzed in order to develop new therapeutic 
strategies.

Sa-047 
Comparison of KRAS and BRAF mutation status in colorectal 
cancer between Chinese and German patients
Chen J .1, Siebolts U .2, Oberschmid B .2, Wickenhauser C .2, Wittekind C .2
1Zhejiang University, Institute of Pathology, Hangzhou, 
2University Hospital of Leipzig, Institute of Pathology, Leipzig

Aims. The epidermal growth factor receptor (EGFR) plays an impor-
tant role in tumor genesis and tumor progression of colorectal cancer 
(CRC). The presence of activating KRAS mutation has been identified 
as a potent predictor of resistance to EGFR-targeted monoclonal anti-
body treatment in CRC. In addition, among colorectal tumors carry-
ing wild-type KRAS, mutation of BRAF may be associated with resis-
tance to EGFR-targeted monoclonal antibody treatment.
Methods. In the present study, KRAS and BRAF gene mutations were 
analysed in sporadic colorectal cancer tissue from at least 200 cases 
of Chinese and German patients. After macro- dissection and extrac-
tion of genomic DNA from formalin-fixed paraffin-embedded tissue 
specimens, KRAS codons 12, 13, 61 and BRAF codon 600 mutations 
were detected by pyrosequencing.
Results. According to preliminary data activating mutations were de-
tected in 40.6% (KRAS codon 12, 13), 3.4% (KRAS codon 61) and 6.2% 
(BRAF) of primary tumors in German patients, whereas Chinese pa-
tients revealed a mutation frequency of 44.3% (KRAS codon 12, 13).
Conclusion. Preliminary results did not reveal distinct differences in 
frequency of KRAS and BRAF mutations between Chinese and Ger-
man patients. Further investigations will not only address mutation 
status in metastatic sites (lymph node and distant metastasis) but will 
also investigate the association between KRAS and BRAF mutation 
status and pathological prognostic factors, such as histological and 
TNM classifications as well as the effects of neoadjuvant therapy on 
mutation status.

Sa-048 
HPV typing in cervical squamous cell carcinoma of Tanzanian 
and Cambodian woman
Vathana H .1, Soucheat E .2, Lui K .2, Haehner C .2, Chutt S .V .2, Stauch G .2, 
Hauptmann S .3, Böhnke A .3
1Phnom Penh Institute of Pathology, Phnom Penh, 
2 Sihanouk Hospital Center of Hope, Department of Pathology, 
Phnom Penh, 

3Martin-Luther-University, Institute of Pathology, Halle/Saale

Aims. Cervical cancer has become a rare disease in countries having 
resources for screening programmes. In Germany for example cervi-
cal cancer constituted only 3.2% of all female cancers in 2002 (RKI). 
However in low resource countries such as Tanzania and Cambodia, 
carcinomas of the cervix are the most frequent female cancer and the 
leading cause of cancer-related death. In contrast to cervical cancer 
in Europe or the US this disease affects in Africa particularly young 
individuals, is usually advanced at presentation and the tumors are 
usually poorly differentiated. The aim of this project was to investigate 
the HPV and HIV infection rate in cervical cancer of Tanzanian and 
Cambodian women.
Methods. A series of 56 invasive squamous cell carcinomas of the cer-
vix and 89 dysplastic lesions were subjected to DNA extraction fol-
lowed by PCR-amplification of parts from the HVP- and HIV-genome. 
The quality of the DNA was assured by amplification of DNA from the 
reference gene β-globin. HPV-subtypes were defined by Chip-hybridi-
sation (Assay from Chipron, Berlin) or sequence analysis.
Results. In Europe, HPV-16 and HPV-18 are the most frequent geno-
types found in cervical cancers. Other genotypes are rare. In contrast, 
in our screened collectives the high-risk genotypes-45 and -62 are 
found in a relatively high percentage of patients. Also multiple infec-
tions with different HPV-genotypes are more frequent compared to 
European countries, independent from a HIV-infection.
Conclusion. Multiple high-risk papillomavirus genotypes are found 
in cervical carcinoma of Tanzanian and Cambodian women, inde-
pendent from the detection of HIV.

Sa-049 
Human papillomavirus infection and p16INK4a expression in 
the oral and oropharyngeal squamous epithelium
Prigge E .1, Tóth C .2, Dyckhoff G .3, Freier K .4, Plinkert P .3, Hoffmann J .4, 
Vinokurova S .1, von Knebel Doeberitz M .1, Reuschenbach M .1
1 University of Heidelberg, Department of Applied Tumor Biology, 
Heidelberg, 

2University Hospital Heidelberg, Institute of Pathology, Heidelberg, 
3 University of Heidelberg, Department of Otorhinolaryngology, 
Heidelberg, 

4 University of Heidelberg, Department of Oral and Maxillofacial 
Surgery, Heidelberg

Aims. Infections with high-risk (HR) HPV are associated with the de-
velopment of a subset of head and neck carcinomas. The cellular pro-
tein p16INK4a is usually overexpressed in these tumors due to the ac-
tivation of the HPV oncogene E7. The expression pattern of p16INK4a 
and frequency of HPV infection in non-neoplastic and pre-neoplastic 
(dysplastic) lesions of the head and neck have not been characterized 
in detail yet. We therefore aim to further characterize the prevalence 
of productive and transforming HPV infections in the oropharynx.
Methods. We determined the expression profile of p16INK4a in non-
neoplastic (n=50), pre-neoplastic (n=36) and neoplastic (n=86) FFPE 
sections of head and neck specimens using immunohistochemistry 
and correlated them to the detection of 14 HR-HPV-genotypes apply-
ing Luminex technology.
Results. 4/50 non-neoplastic, 10/25 pre-neoplastic and 7/78 neoplastic 
lesions were HR-HPV-positive. Most (18/21) of the positive samples 



87Der Pathologe · Supplement 1 · 2011 | 

were infected with HPV16. Diffuse p16INK4a-overexpression was ob-
served in 0/50 non-, 7/36 pre- and 7/86 neoplastic samples. 
High Luminex median fluorescence intensities as a semiquantitative 
measure for viral load were associated with massive diffuse p16INK4a-
overexpression in pre-neoplastic and neoplastic tissue. We found dif-
ferent major patterns of p16INK4a-positive areas irrespective of the 
HPV-infection status: (a) focal staining of several individual basal cells 
only; (b) diffuse staining of basal and parabasal cells; (c) diffuse stain-
ing of intermediate and superficial layers only, and (d) diffuse staining 
of the whole epithelium of basically all crypts in tonsillar samples.
Conclusion. The association of HR-HPV infection with a diffuse 
p16INK4a-overexpression in basal and parabasal squamous cells con-
firms the transforming relevance of HPV infections in a fraction of 
orophayngeal pre-neoplasias and cancers. The more focal p16INK4a-
staining patterns point to alterations of the squamous epithelial dif-
ferentiation pattern that may be either HPV-related or not and de-
serve further characterization. We will continue these analyses with 
the analysis of markers for productive HPV infections (L1 and E4) to 
characterize the spectrum of productive HPV infections in the oro-
pharyngeal tract.

Sa-050 
MicroRNAs miR-221 and miR-222, both downregulated  
in GIST, induce apoptosis via the KIT receptor signalling  
pathway in vitro
Kleine M .1, Fassunke J .1, Trautmann M .1, Wardelmann E .1, 
Schildhaus H .-U .1, Bauer S .2, Büttner R .1, Merkelbach-Bruse S .1
1University of Bonn Medical Center/ Department of Pathology, Bonn, 
2 University of Essen Medical School/ Department of Internal Medicine 
(Cancer Research), Essen

Aims. MicroRNAs (miRNA) are non-coding RNAs that control pro-
liferation, differentiation and apoptosis. Dysregulation of the miRNA 
biogenesis and function contributes to a wide range of diseases, in-
cluding cancer. miR-221 and miR-222 target the 3’UTR of KIT, which 
harbours a gain-of-function mutation in 80% of GIST. However, there 
is a lack of functional studies concerning the miRNA-KIT interaction 
and its downstream effects. This study aims to investigate the expres-
sion level of miR-221 and miR-222 in different GIST subtypes and their 
role in the modulation of KIT and the downstream targets AKT and 
mTOR. Furthermore, the influence of miR-221 and miR-222 on physi-
ological processes is examined.
Methods. A set of 20 tumour samples with different mutational status, 
20 tumour-associated normal tissue samples and seven normal tissue 
samples as references was collected. Total RNA was isolated and the 
expression levels of miR-221 and miR-222 were evaluated by qPCR. 
The GIST cell lines 882 and T1 as well as the melanoma cell line Mel 
501 were transfected with miR-221 and miR-222. The effects of the 
KIT-miRNA interactions on cell viability, cytotoxicity and apoptosis 
were measured. Luciferase assays were performed to assess the specific 
miRNA target site in the 3’UTR of KIT. Western blot and TaqMan 
protein assays were set up to examine the miRNA dependent influence 
on KIT and to identify downstream targets.
Results. GIST with exon  11 mutations displayed a miRNA upregu-
lation compared to normal tissue. GIST harbouring exon  9 muta-
tions showed a lower miRNA expression level than those with exon 
11 mutations. KIT-3’UTR luciferase reporter assay confirmed KIT as 
direct target of miR-221 and miR-222. Transfection of each miRNA 
diminished KIT protein level whereas the corresponding mRNA level 
was stable. The same results were obtained for p-AKT and p-mTOR. 
Functional studies showed that transfection of GIST 882 cell line with 
miR-221 and/or miR-222 induces apoptosis significantly in a time de-
pendent manner.
Conclusion. Given that about 80% of GIST harbour an activating 
KIT mutation, lower expression of the miR 221 and miR 222 in these 
tumours increase the oncogenic overexpression of KIT. Our results 

indicate that miR 221 and miR-222 induce apoptosis in vitro. Apopto-
sis is excited by reduction of KIT, p mTOR and p AKT protein level. 
Therefore, overexpression of these miRNAs seems to be a potential ap-
proach for targeted therapy in some GIST-subtypes.

Sa-051 
Tipping the balance of PHD-2 leads to tumor growth retarda-
tion
Klotzsche von-Ameln A .1, Muschter A .1, Breier G .1, Wielockx B .1
1TU Dresden, Pathology, Dresden

Aims. The right amount of nutrients and oxygen are crucial for a tu-
mor to develop. Therefore, vessel growth or angiogenesis can be in-
duced by HIF as response to deprivation of oxygen in the tumor. The 
HIF-prolyl hydroxylases strictly regulate these processes, but for the 
moment not that many in vivo experiments have been conducted that 
demonstrate the role of PHDs in the tumor cell and highlight their 
cross-talk with the endothelium and inflammatory system. Moreover, 
recent data also suggest the influence of other important proteins that 
are regulated by these PHDs.
Results. We here demonstrate that inhibition of PHD2 in tumor cells 
stimulates vessel formation, but paradoxically results in a profound 
reduction of tumor growth. This effect was accompanied by the in-
duction the SMAD-TGF signaling pathway and a consequent reduc-
tion of cMyc expression and upregulation of several CDK inhibitors. 
Moreover, an anti-TGF treatment in mice bearing shPHD2 tumors 
induced tumor growth significantly, demonstrating the importance 
of the anti-proliferative activity of TGFβ during PHD2 silencing. Fur-
thermore, we also found that this effect is largely HIF-independent. 
Overexpression of hPHD2 in the same cell lines again caused signifi-
cant reduction of tumor growth and inhibited cell death in compari-
son to wild type tumor cells. This time, vessel growth was massively 
impaired, which was caused by a HIF-independent induction of a spe-
cific angiogenesis inhibitor.
Conclusion. Taken together, our findings reveal that PHD2 has an es-
sential function in controlling tumorigenesis and may offer an alter-
native opportunity for anticancer therapy.

Sa-052 
Two multiplex SNaPshot assays to simultaneously  
identify 22 common mutation sites in the KRAS, BRAF,  
NRAS and PIK3CA genes
Stöhr R .1, Lurkin I .2, Hurst C .3, van Tilborg A .2, Knowles M .3, 
Zwarthoff E .2, Hartmann A .1
1University Hospital Erlangen, Institute of Pathology, Erlangen, 
2Erasmus MC, Department of Pathology, Rotterdam, 
3St . James’s University Hospital, Institute of Molecular Medicine, Leeds

Aims. Randomized trials have shown that patients with advanced 
colorectal cancer (CRC) do not benefit from therapies targeting the 
EGF receptor when their tumors harbour mutations in the KRAS, 
BRAF and PIK3CA genes. The protein encoded by the NRAS gene 
functions in the same pathway as KRAS and mutations in this gene 
have been found in 3% of CRC. The NRAS gene is highly expressed in 
CRC hence it is to be expected that tumors with an NRAS mutations 
are resistant to EGFR targeted therapy. The above findings suggest 
that mutation analysis for the KRAS, NRAS, BRAF and PIK3CA genes 
should be implemented in molecular diagnostic laboratories.
Methods. Overall, 294 samples taken from a consecutive series of 
metastasized CRC cases analyzed for KRAS mutation status in the 
course of routine molecular pathological diagnostics at the Institute 
of Pathology, Erlangen, Germany, were tested. Two multiplex PCRs 
were designed for BRAF exon 15 and KRAS exons 2, 3, and for PIK3CA 
exons 9 and 20 and NRAS exons 2 and 3. Probes were fitted with T tails 
of different length at their 5’-ends to allow separation of the extension 
products by size. The mutation detection reactions were performed us-
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ing the SNaPshot® Multiplex System and an automatic sequencer (ABI 
PRISM 3130 XL Genetic Analyzer, Applied Biosystems).

Results. Using the SNaPshot assays, 281/294 (96%) cases could be an-
alysed successfully. Regarding KRAS mutations, 14 cases with poor 
DNA quality showed discrepant results between both methods. After 
re-sequencing, in 9 cases the result from the SNaPshot assay could be 
confirmed, 4 cases gave no interpretable results after re-sequencing. In 
one case the discrepant result (WT vs., G12 V) persisted. Overall, the 
two mutation SNaPshot assays detected 130 KRAS mutations, 32 PIK-
3CA, 13 BRAF and 6 NRAS mutations. In 19 tumors a KRAS mutation 
was found together with a mutation in the PIK3CA gene. One tumor 
was mutant for both PIK3CA and BRAF. In summary, the mutation 
assays identified 161 tumors with a mutation, 120 were wild-type and 
the analysis failed in 13. The material cost of the 2 mutation assays was 
calculated to be 8-fold lower than the cost of sequencing required to 
obtain the same data.
Conclusion. The performance of the two multiplex mutation assays 
was superior to direct sequencing. In addition, these assays are cheap-
er and easier to interpret. The assays may also be of use for selection of 
patients with other tumor types.

Sa-053 
Identification of HER2/neu gene amplification in homo- 
genate of routine breast cancer tissue samples by  
quantitative melting curve analysis
Wilhelm J .1, Böhm T .1, Fink L .2
1University Giessen, Department of Internal Medicine II, Giessen, 
2UEGP, Institute of Pathology and Cytology, Wetzlar

Aims. Quantitation of HER2/neu gene amplification by FISH needs 
a considerable effort. qPCR requires for reliable measurement often 
microdissection and tumour enrichment. We aimed to develop a sim-
ple, fast and reliable PCR-based technique for determination of HER2 
gene amplification without time consuming microdissection step.
Methods. Multiplex PCR (SYBR Green I) of HER2 and a reference 
gene (PLR) was performed with subsequent melting curve analysis. 
The primers were designed to yield PCR products with different melt-
ing temperatures. The melting curves of the reaction measured after 
PCR gave two distinct melting peaks. The ratio of the melting peak 
areas was used to identify samples with abnormal HER2/neu gene 
copy numbers.
Results. We utilized the method on routine 21 formalin fixed paraf-
fin embedded tissue from small biopsies (10 biopsies with HER2 con-
firmed amplification). The optimal cut-off value for classification was 
determined by the receiver-operator characteristic (ROC analysis).
The area under the ROC curve was 0.86 (95%-CI: 0.64–1.00). The best 
cut-off as given by the maximum Youden index was 2.54. At this cut-
off, sensitivity was 0.8 (0.5–0.94), specificity was 1.0 (0.76–1.0). From 
22 samples (21 biopsies plus one reference blood sample), 19 were clas-
sified correctly. 2 samples were falsely classified as negative, one was 
false positive. A leave-one-out cross-validation on the logistic regres-
sion model of the predicted amplification status against the mean val-
ues (p<0.001) revealed an expected false prediction rate of 8.7%, even 
though some of the paraffin-embedded-tissues had a sparse tumour 
portion.
Conclusion. The assay proved to work on routine tumour biopsies 
applying homogenate without elaborate microdissection step. Both 
sensitivity and specificity of the assay can be further improved by av-
eraging more replicate measurements and using samples with more 
tumour cells. A larger sample size is required to determine definitively 
the precision of the method.

Sa-054 
The role of DNA methyltransferase 3a in colonic adenoma  
formation in APC (Min/+) mutant mice
Weis B .1, Tóth C .2, Schmidt J .3, Maamar H .4, Raj A .4, Linhart H .3

1German Cancer Research Center, Division of Epigenetics, Heidelberg, 
2University Hospital Heidelberg, Institute of Pathology, Heidelberg, 
3 German Cancer Research Center and National Center for Tumor Diseases, 
Division of Translational Oncology, Heidelberg, 

4 University of Pennsylvania, Department of Bioengineering, 
Philadelphia

Aims. DNA methylation can cause aberrant silencing of tumor sup-
pressor genes and thereby promote tumorigenesis. Two enzymes are 
known to catalyze de novo methylation in mammalian cells: DNA 
methyltransferases (Dnmt) 3a and 3b. These enzymes are possible me-
diators of tumor associated de novo methylation. In agreement with 
this hypothesis overexpression of Dnmt3b results in hypermethyl-
ation at specific CpGs and promotes tumor formation. The role of Dn-
mt3a in tumorigenesis is still partially unclear. We therefore analyzed 
the expression pattern of Dnmt3a in normal colon crypts and colon 
adenomas of APC (Min/+) mice using immunostaining and RNA 
FISH analysis.
Methods. Using transverse sections of the mouse colon of five month 
old APC (Min/+) mice we conducted immunostaining analysis of 
Dnmt3a expression in normal crypts and colon adenomas. To explore 
Dnmt3a mRNA expression in the APC (Min/+) tumor model we con-
ducted RNA FISH analysis using fluorescent probes directed against 
Dnmt3a mRNA and the intestinal stem cell marker Lgr5.
Results. Dnmt3a expression correlated with the cellular differentia-
tion level of the colon epithelium with highest expression levels de-
tected in intestinal stem cells at the crypt bottom and lower expression 
in differentiated cells at the top of the crypt. The Dnmt3a immunohis-
tochemistry also showed increased expression in adenomas of APC 
(Min/+) mice, when compared to normal epithelial cells. Dnmt3a 
mRNA expression was highest in Lgr5 positive intestinal stem cells 
at the crypt bottom and lowest in Lgr5 negative, differentiated cells 
at the top of the crypt, confirming Dnmt3a immunohistochemistry 
results. Interestingly, RNA FISH analysis of adenomas showed large 
clusters of Lgr5 positive cells with high Dnmt3a mRNA expression, 
suggesting that the increased Dnmt3a expression in adenomas pos-
sibly reflects an expansion of immature stem cells in colon adenomas 
of APC (Min/+) mice.
Conclusion. Dnmt3a expression in colon crypts is highest in the stem 
cell compartment at the crypt bottom and lowest in differentiated cells 
at the top of the crypt. Dnmt3a expression in colon tumors of APC 
(Min/+) mice is increased when compared to normal crypts, most 
likely due to an expansion of immature stem cells with high Dnmt3a 
expression. This is in agreement with the concept that Dnmt3a is a 
potential mediator of epigenetic alterations found in tumors and this 
hypothesis will be further tested by analyzing the effect of Dnmt3a 
deletion on tumor development.

Sa-055 
SNP based pyrosequencing for detection of chromosome 3 
monosomy on fine needle aspirates of uveal melanoma pa-
tients
Siebolts U .1, Einbock W .2, Hartig A .1, Wittekind C .1, Wickenhauser C .1
1University Hospital of Leipzig, Institute of Pathology, Leipzig, 
2University Hospital of Leipzig, Department of Ophthalmology, Leipzig

Aims. Uveal melanoma is the most common primary intraocular 
tumour, with an annual incidence of six per one million. About 50% 
of uveal melanoma carry chromosome 3 monosomy, which, together 
with tumour stage and spindle shaped versus epitheloid subtype, has 
been shown to be a significant predictor of metastatic disease and poor 
prognosis. To date cytogenetics, comparative genomic hybridization 
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and microsatellite analysis have been used to identify chromosomal 
aberrations in uveal melanoma. However, these methods are costly, 
time consuming, difficult to interpret and mostly require ample tu-
mour material, which is hardly to reach by diagnostic fine needle as-
pirates (FNA). Therefore we established a reliable, easy to use method 
on FNA with first, evaluation of the histological subtype and second, 
subsequent DNA extraction and testing for monosomy 3.
Methods. From 10 uveal melanoma patients H&E staining was per-
formed on FNA smears for determination of melanoma subtype. DNA 
was extracted from the smears and from blood of the respective pa-
tients. Blood DNA was screened for informative because heterozygous 
SNP loci on chromosome 3 performing pyrosequencing. Accordingly, 
data were compared with those obtained by tumour DNA analysis. In 
case of pseudo- homozygous conversion of the tested SNP, allele- loss 
and therefore monosomy was stated. Results were verified by fluores-
cence in situ hybridisation (FISH) on smears and corresponding tissue 
probes. In addition, pyrosequencing was performed on histomorpho-
logic evaluated, macro dissected tumour tissues of the enucleated eyes.
Results. In all cases under study FNA smears permitted accurate clas-
sification of melanoma subtype when compared to the enucleates. 
Furthermore, subsequent DNA extraction allowed pyrosequencing 
with accordance of 100% compared to the enucleates. Five melanomas 
(50%) belonged to the epitheloid melanoma subtype and revealed con-
comitant monosomy 3.
Conclusion. The here presented approach of micro- invasive FNA 
combined with the technique of allele specific SNP pyrosequencing is 
highly sensitive, reliable, easy to use and interpret, fast to perform and 
cost- effective. As melanoma subtype and chromosome 3 status are 
important prognostic and conceivably predictive parameters the here 
presented technique should quickly find its way into the methodologi-
cal spectrum of molecular pathology.

Sa-056 
Real-time PCR data processing: reference RNA and normal in-
dividual tissue as calibrator to determine the gene expression 
pattern in colorectal cancer patients
Demes M .1, Bartsch H .1, Scheil-Bertram S .1, Opptiz M .1, Mücke R .2, 
Fisseler-Eckhoff A .1, Prott F .-J .3

1 Dr . Horst-Schmidt-Kliniken (HSK), Institute of Pathology and Cytology, 
Wiesbaden, 

2Klinikum Lippe GmbH, Institute of Radiology and Radiotherapy, Lemgo, 
3St . Josefs-Hospital, Institute of Radiology and Radiotherapy, Wiesbaden

Aims. This project compares and discusses the advantages and limita-
tions of absolute and relative gene quantification by using two differ-
ent kinds of calibrators, (1) a commercial Reference RNA and (2) indi-
vidual RNA derived from normal tissue of colorectal cancer patients.
Methods. The quality of the isolated RNA samples was evaluated by 
optical density measurements. The mRNA of the candidate genes, 
ERCC1, RRM1 and TYMS in the Reference RNA, in normal and tu-
mor tissue was reverse transcribed into its cDNA. Amplification of the 
cDNA based on real-time fluorescence measurements. β-2 microglob-
ulin was used as endogenous control.
Results. The real-time efficiency and therefore the output data can be 
influenced by the kind of calibrator, the amount and quality of used 
genetic material and by the degree of variability of the different assays.
Conclusion. It is necessary to monitor the linear range of each applied 
assay to determine the amount of genetic material which can be used. 
It is important to evaluate the obtained slope and R2 values of dilution 
standard curves to determine the overall efficiency of each assay. To 
further investigate the correlation between the variability of the gene 
expression in individual normal tissue among different patients and 
the respective systemic side effects, another study is planed.

Sa-057 
Identification of biomarkers for malignant melanoma  
and clear cell sarcoma
Yang L .1, Chen Y .1, Cui T .1, Knösel T .1, Petersen I .1
1University Hospital Jena, Jena

Aims. Malignant melanoma is the most invasive and aggressive skin 
tumors. Clear cell sarcoma (CCS) also known as melanoma of soft 
parts arises from soft tissues. CCS is at times pigmented, like mela-
noma, and under the microscope has an appearance that is similar to 
melanoma. Immunohistochemically, they share the similar staining 
profiles, and sometimes it is different to distinguish one from another. 
Therefore, identification of molecular markers reliably for the diagno-
sis of these two malignancies is needed.
Methods. We collected 30 human melanoma and 19 clear cell sarcoma 
samples. BRAF and NRAS mutation analysis was performed by direct 
sequencing and high resolution melting (HRM) Analysis. Detection 
of EWSR1/ATF1 fusion gene was carried out by RT-PCR analysis and 
direct sequencing. Additionally, the expression of IGF2 and IGF-1R 
was analyzed in tissue micro-arrays by immunohistochemistry.
Results. We found that 15 out of 30 (50%) and 4 out of 30 (13.3%) of 
melanoma harbour BRAF and NRAS mutations, respectively, while 
only 1 out of 19 (5.3%) of CCS showed BRAF mutation. EWSR1/ATF1 
fusion gene was detected in 3 out of 30 (10%) of melanoma, while in 
clear cell sarcoma, EWSR1/ATF1 fusion gene was present in 8 out of 19 
(42.1%) cases. Immunohistochemistry showed that IGF2 and IGF-1R 
were expressed in both melanoma and clear cell sarcoma, however, the 
protein expression levels of IGF2 and IGF-1R are significantly higher 
in clear cell sarcoma in comparison to melanoma (IGF2: p=0.039; IGF-
1R: p=0.003).
Conclusion. BRAF and NRAS mutations are frequent molecular 
events in human melanoma, while detection of EWSR1/ATF1 fusion 
gene is a diagnostic marker for patients with clear cell sarcoma. IGF-
1R mediated signalling pathway may participate in tumorigenesis of 
melanoma and CCS, suggesting a potential therapeutic application for 
these two malignant tumors.

Sa-058 
Phosphatidylinositol-3’-kinase/AKT signalling is essential  
in synovial sarcoma
Friedrichs N .1, Trautmann M .1, Endl E .2, Sievers E .1, Kindler D .1, Wurst P .2, 
Czerwitzki J .1, Steiner S .1, Renner M .3, Penzel R .3, Koch A .4, Larsson O .5, 
Tanaka S .6, Kawai A .7, Schirmacher P .3, Mechtersheimer G .3, Wardelmann 
E .1, Büttner R .1, Hartmann W .1
1University of Bonn Medical Center, Department of Pathology, Bonn, 
2 University of Bonn Medical Center, Department of Molecular Medicine, 
Bonn, 

3University Hospital Heidelberg, Department of Pathology, Heidelberg, 
4Charité Universitätsmedizin, Department of Neuropathology, Berlin, 
5Karolinska Hospital, Department of Oncology and Pathology, Stockholm, 
6 Hokkaido University Graduate School of Medicine, Laboratory of 
Molecular & Cellular Pathology, Sapporo, 7National Cancer Center 
Hospital, Division of Orthopaedic Surgery, Tokyo

Aims. Synovial sarcomas account for 5–10% of all malignant soft tis-
sue tumors. They have been shown to express different membranous 
growth factor receptors, many of them signalling via intracellular ki-
nase cascades. In this study, the functional role of PI3 K/AKT signals 
in synovial sarcoma is analyzed with regard to tumor biology and 
therapeutic applicability.
Methods. Immunohistochemical stainings of (Ser473)-phosphorylat-
ed (p)-AKT, its targets p-(Ser9)-GSK-3β and p-(Ser2448)-mTOR and 
the cell cycle regulators Cyclin D1 and p27KIP1 were performed in 36 
synovial sarcomas. The PIK3CA gene was screened for mutations. In 
vitro, four synovial sarcoma cell lines were treated with the PI3 K in-
hibitor LY294002. Phosphorylation of AKT, GSK-3β and mTOR was 
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assessed and cellular proliferation and apoptosis were analyzed to 
functionally characterize the effects of PI3 K inhibition. Finally, co-
incubations of LY294002 with cytotoxic drugs were performed.
Results. Most tumors showed significant expression levels of p-AKT, 
p-GSK-3β and p-mTOR, indicating activation of the PI3 K/AKT sig-
nalling cascade in synovial sarcomas; Cyclin D1 and p27KIP1 were dif-
ferentially expressed. Mutations in the PIK3CA gene could be exclud-
ed. In vitro, PI3 K inhibition diminished synovial sarcoma cell growth 
accompanied by reduced phosphorylation of AKT, GSK-3β and 
mTOR. Mechanistically, PI3 K pathway inhibition lead to enhanced 
apoptosis and decreased cellular proliferation linked to reduced Cy-
clin D1 and increased p27KIP1 levels. Simultaneous treatment of sy-
novial sarcoma cell lines with LY294002 and cytotoxic drugs resulted 
in additive effects.
Conclusion. In summary, PI3 K signalling plays an essential role in 
growth control of synovial sarcomas and might be successfully tar-
geted in multimodal therapeutic strategies.

Sa-059 
Functional analysis of factor inhibiting HIF (FIH) in tumor 
 progression
Kuzmanov A .1, Wielockx B .1, Anastassiadis K .2, Stewart F .3, Breier G .4
1TU Dresden, Institute of Pathology, Dresden, 
2Center for Regenerative Therapies, Dresden, 
3Biotec- University of Technology, Dresden, 
4Institute of Pathology, University of Technology, Dresden

Aims. Factor inhibiting HIF (FIH) hydroxylates an asparagine residue 
of hypoxia inducible factor-1  α (HIF-1  α) and leads to its transcrip-
tional inactivation. Thus far, little is known about the function of this 
enzyme in tumor progression. Therefore, the goal of our project is to 
elucidate the role of FIH in tumor development.
Methods. To learn more about the impact of FIH on tumor develop-
ment, we injected mouse osteosarcoma (LM-8) cells in which FIH was 
stably overexpressed or silenced subcutaneously into C3H mice. Tu-
mor growth was monitored every second day. We have also generated 
FIH full knock-out mice. In these mice we would like to monitor the 
effect of absence of FIH coming from the host on tumor progression.
Results. FIH overexpression in a syngeneic tumor model increased tu-
mor growth. Immunohistochemical Ki67 staining showed that these 
tumors contained more proliferating cells. Our Western blot analysis 
revealed increased HIF-1 α protein levels, which led to increased ex-
pression of several HIF-1 α dependent genes (CA9, Glut-1, Hk-2 and 
Adrenomedullin), associated with increased tumor cell proliferation. 
These tumors contained bigger necrotic areas surrounded by hy-
poxic areas, explaining the elevation of HIF-1 α protein expression. 
Microvessel density showed no alteration, possibly because VEGF-A 
mRNA levels were unaltered in these tumors. However, we observed 
more mature vessels (α  SMA-smooth muscle actin positive vessels). 
This could be explained by an increased PDGF-C expression and re-
duced Angiopoietin 2 levels. LM-8 cells stably silencing FIH showed 
no alteration in the tumor size. CD31 staining in these tumors revealed 
increased number, but smaller in diameter vessels. There was no dif-
ference in the maturity and perfusion of the vessels.
Conclusion. FIH overexpression in tumor cells increases, while FIH 
silencing does not influence tumor growth. Taken together, our data 
indicate an important role of FIH during tumor progression.

Sa-060 
Gene expression profiling in very limited archival tissue iso-
lated by laser-microdissection
Hlubek F .1, Budczies J .2, Luthardt B .1, Kirchner T .1
1 Ludwig Maximilians University München, Institute of Pathology, 
München, 

2Charité – Universitaetsmedizin Berlin, Institute of Pathology, Berlin

Aims. Identification of mRNA biomarker in very small amounts of 
formalin-fixed, paraffin embedded (FFPE) tissue is becoming increas-
ingly important for the development of novel targeted cancer thera-
pies. The vast majority of tissues used in diagnostics is formalin-fixed 
and comprises all common and even rare tumor entities including 
clinical follow-up data in most cases. Thus, archival FFPE-tissue is an 
immense source of well-annotated tissue, but largely unutilized due 
to RNA degradation, chemical modification and cross-linking during 
fixation rendering it an unfavorable material for molecular screening 
analyses. In particular, very small amounts of FFPE-tissues, such as 
biopsies or specific tumor regions isolated by laser-microdissection 
(LMD), have been very challenging to explore. In recent years however, 
new technologies specifically adapted for mRNA expression analysis 
in limited amounts of FFPE-tissue have been developed. Our objective 
was to establish a sensitive procedure for whole genome expression 
analysis in very limited amounts of FFPE-tissue isolated by LMD.
Methods. We compared several RNA extraction protocols tailored for 
FFPE-tissue in combination with different RNA amplification meth-
ods developed for fragmented RNA samples and scored them for low 
input material. Expression analysis was performed on Affymetrix HG 
U133 PLUS 2.0 GeneChips. The reproducibility of the results was tested 
on replicates and validated by comparison of FFPE-samples with fresh 
frozen tissue.
Results. Our results demonstrate that combining the High Pure FFPE 
Micro kit (Roche) for RNA extraction with the RampUP kit (Geni-
sphere) for RNA amplification generated reliable data from routinely 
prepared archival colorectal cancer samples. Irrespective of tissue 
storage time, specific transcript detection was obtained with only 
20 ng total RNA extracted from FFPE-samples.
Conclusion. The encouraging results reveal that even very small 
amounts of laser-microdissected fixed archival tissue yielding poor 
quality RNA are suitable for whole genome expression profiling. The 
procedure established is an effective tool for detailed expression analy-
sis of small FFPE-tissue samples enabling in-depth biomarker detec-
tion for the development of future targeted therapies.

Sa-061 
Role of HIF Prolyl hydroxylase 2 in tumor angiogenesis
Prade I .1, Klotzsche, von Ameln A .1, Wielockx B .1, Breier G .1
1Dresden University of Technology, Institute for Pathology, Dresden

Aims. Hypoxia stimulates the formation of new blood vessels and 
plays a major role in the vascularization of solid tumors. The cellu-
lar hypoxia response is mediated by hypoxia-inducible factors (HIFs) 
which in turn are regulated by HIF prolyl-hydroxylases (PHDs) which 
act as cellular oxagen sensors. In order to clarify the function of PHD2 
in tumor angiogenesis, we manipulated its expression in tumor and in 
endothelial cells.
Methods. PHD2 silencing in tumor cells was achieved by RNA inter-
ference in Lewis Lung Carcinoma (LLC) and LM8 osteosarcoma cells. 
PHD2 overexpression in tumor vessels was attained by retrovirus-me-
diated gene transfer, or endothelial-specific expression in transgenic 
mice. PHD2 ablation in tumor vessels was achieved by conditional 
gene targeting in mice. HIF levels were determined by Western blot 
analysis. Experimental tumors were grown subcutaneously in mice as 
follows: A) LM8 or LLC cells silenced for PHD2 or untransfected con-
trol cells were injected subcutaneously into wild type or PHD2 knock-
out mice. B) LM8 cells were inoculated with retrovirus-producing cells 
to achieve endothelial specific PHD2 overexpression. Tumor growth 
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was monitored and tumors were analysed histologically. The number 
of tumor vessels and endothelial area was determined by immunohis-
tochemistry and immunofluorescence staining for PECAM-1.
Results. PHD2 silencing in tumor cells stimulated angiogenesis but 
paradoxically inhibited tumor growth. The inactivation or overex-
pression of PHD2 in tumor endothelium did not affect tumor growth, 
but rather the morphology of tumor vessels. The number of tumor 
vessels was significantly reduced. The growth of PHD2-silenced tu-
mor cells was similar in PHD2+/− mice, endothelial-specific PHD2 
knock-out mice and control mice. However, the morphology of vessels 
in combined PHD2-deficient tumors resembled more those of tumors 
grown in wild type mice.
Conclusion. Modulation of PHD2 in the tumor vasculature altered 
vessel morphology, indicating altered vascular function. PHD2 silenc-
ing in tumor cells strongly inhibited experimental tumor growth, but 
the combined inactivation of PHD2 in the tumor cell and vascular 
compartments had no additional effect. Taken together, our results 
show that PHD2 has important but distinct functions in tumor cells 
and tumor vessels.

Sa-062 
The role of GABARAP in the onset and progression of solid 
tumors with special emphasis on breast cancer
Subhi F .1, Bräuer R .1, Pacyna-Gengelbach M .2, O´Sullivan G .3, Betz H .3, 
Petersen I .1
1Friedrich-Schiller University of Jena, Institute of Pathology, Jena, 
2Charité - Campus Mitte, Institute of Pathology, Berlin, 
3MPI for brain research, Frankfurt/Main

Aims. GABARAP (γ-aminobutyric acid receptor associated protein) 
belongs to a protein family which is involved in processes of cellular 
migration and phagocytosis. It is ubiquitously expressed and highly 
conserved from yeast to mammals. The mammalian forms of GAB-
ARAP share 100% identity at the amino acid level suggesting that the 
function of this gene is essential or advantageous in mammals. Our 
previous study revealed that GABARAP functions as a putative class 
II tumor suppressor gene in breast cancer. The aim of this project is to 
further elucidate the involvement of GABARAP in the development 
and progression of solid tumors with special emphasis on breast can-
cer.
Methods. We examined tumor formation and progression in GAB-
ARAP knock-out mice (Omnibank, Lexicon Genetics, Texas) com-
pared to wild-type mice by (i) Inoculation of the highly tumorigenic 
mouse melanoma cell line B16-V, (ii) Exposure to the chemical car-
cinogen DMBA (7,12-dimethylbenz[a]anthracene), and (iii) Analysis 
of the spontaneous tumor formation over the period of more than one 
year.
Results. Tumor formation was reduced in first two experiments, i.e. 
after inoculation as well as carcinogen exposure in the knock-out mice 
compared to wild-type mice. Regarding spontaneous tumor forma-
tion, no tumors developed in both GABARAP knock-out and wild-
type mice.
Conclusion. The study supports a role of GABARAP in tumorigen-
esis. Interestingly, knock-out of the gene within the organism seems 
to have an inhibiting effect on tumor growth while downregulation/
inactivation of the gene in cancer cells was associated with increased 
tumor growth. The reasons for this unexpected effect are yet unclear. 
It might be linked to the essential function of GABARAP in autopha-
gosome maturation which constitutes a cellular process that has only 
recently been related to cancer biology.

Sa-063 
ALDH1 and survival in colorectal carcinoma
Vogler T .1
1LMU, Pathology, München

Aims. Aldehyde dehydrogenase-1 (ALDH1) is a marker for cancer 
stem cells (CSC) and has functional significance for cell proliferation 
and differentiation. The aim of this study was to determine the impact 
of ALDH1 distribution in colorectal cancer tissue on prognosis.
Methods. ALDH1 expression was analysed in 230 primary colorectal 
cancer specimens using immunohistochemistry. Direct comparison 
with β-catenin staining was executed for additional cases.
Results. We show that detection of ALDH1 is specific in formalin 
fixed, paraffin embedded tissue sections. Transition of expression 
from regular to tumour tissue is gradual and there are correlations 
between ALDH1 and β-catenin in colorectal cancer. Based upon these 
findings, we defined distinct expression patterns of ALDH1 and dem-
onstrated that ALDH1 expression in colorectal cancer is an indepen-
dent prognostic marker that correlates with low survival.
Conclusion. Impact of ALDH1 on survival in colorectal cancer can 
be evaluated based upon patterns of its distribution. There exist dis-
tinct correlations to expression patterns of β-catenin, hinting at func-
tional connections between ALDH1 and tumour progression. ALDH1 
expression is not only a marker for CSCs and prognosis but also of 
functional interest in the quest for understanding and treatment of 
colorectal carcinoma.

Sa-064 
EGFR mutation screening in lung cancer: preliminary results 
from 4 German molecular pathology laboratories
Stöhr R .1, Gschwendtner A .2, Geißinger E .3, Gattenlöhner S .4, Glück T .5, 
Rümmele P .6, Hartmann A .1, Dietmaier W .6
1University Hospital Erlangen, Institute of Pathology, Erlangen, 
2Clinical Center Coburg, Institute of Pathology, Coburg, 
3University of Wuerzburg, Institute of Pathology, Würzburg, 
4Medical University Graz, Institute of Pathology, Graz, 
5AstraZeneca GmbH, Medical Affairs, Wedel, 
6University of Regensburg, Institute of Pathology, Regensburg

Aims. Somatic mutations in the epidermal growth factor receptor 
gene (EGFR) have evolved as predictors for sensitivity to EGFR ty-
rosine kinase inhibitors (TKI) in patients with non-small-cell lung 
cancer (NSCLC). To date, molecular data underlining the role of 
EGFR mutations in the tumor as a strong predictor for a better treat-
ment outcome were mostly collected from Asian patients (mutation 
frequency up to 59.7%). Only one European study (Rosell et al. 2009) 
verified the predicting power of EGFR mutations in Caucasians so far, 
and reported a notably lower mutation frequency (16.6%) compared to 
Asian collectives. For Germany, only sparse data are available about 
the mutation frequency in NSCLC. Here we report the intermediate 
results from 4 pathology institutes performing QuIP approved EGFR 
testing in lung cancer.
Methods. Overall, 787 (males: 474, females: 312, n.a.: 1) cases were 
analysed. The cohort consisted of 782 NSCLC (99.4%) and 5 SCLC 
(0.6%) selected by attending physicians for EGFR mutation analysis 
considering TKI treatment. After microdissection, DNA was isolated 
from serial sections of formalin-fixed, paraffin-embedded tumor tis-
sue. Exons 18, 19 and 21 of the EGFR gene were analysed using Sanger 
sequencing.
Results. In 72/787 cases (9.2%) an EGFR mutation was detected. De-
letions in exon 19 were the most frequent alterations detected (46/72 
mutations; 63.9%), followed by point mutations in exon 21 (23/72 mu-
tations; 31.9%). Mutation in exon 18 was a rare event (2/72 mutations; 
2.8%). EGFR mutations were significantly associated with adeno-
carcinomas (p<0.001; mutation frequency: 11.4%) and female gender 
(p<0.001). Overall, there was a trend (p=0.052) towards higher age in 
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patients with adenocarcinoma and EGFR mutation compared to cases 
with EGFR wild-type. This increased age was significantly (p=0.009) 
associated with an EGFR mutation in female patients.
Conclusion. EGFR mutation frequency in this German cohort is 
lower than reported in Asian or Spanish studies. Mutations in exon 19 
were detected more frequently than described in the literature so far. 
The association with adenocarcinoma histology and female gender 
could be verified. EGFR mutations seem to be more frequent in pa-
tients with higher age. Screening of patients with advanced NSCLC 
for EGFR mutations is feasible and should be used for improvement 
of therapy options.

Sa-065 
One-step extraction procedure for RNA and protein from  
the same FFPE tissue sample
Malinowsky K .1, Becker K .-F .1
1Technische Universität München, Department of Pathology, München

Aims. Two independent extraction protocols for nucleic acids and 
proteins, respectively, are currently necessary to correlate miRNA 
expression levels with protein expression in the same formalin-fixed, 
paraffin-embedded (FFPE) tissue sample. The aim of our study was 
to establish a novel one-step procedure for combined extraction of 
miRNA and proteins in order to safe patient material for research and 
clinical biomarker profiling.
Methods. The basis of our strategy was a modification of the protein 
extraction procedure from FFPE tissue samples recently developed 
in our laboratory. While the supernatant at the end of the procedure 
contains the proteins and the pellet is usually discarded, we asked the 
question whether miRNA can be quantitatively obtained from the pel-
let. We used Western blot, reverse phase protein arrays, qRT-PCR, and 
chip-based miRNA profiling to answer this question.
Results. We established an optimal protocol for parallel extraction of 
miRNA and protein from the same FFPE tissue sample. In a proof of 
principle study using five FFPE breast cancer tissue samples we suc-
cessfully obtained proteins from the supernatant and miRNA from 
the pellet. A comparison between the current two-step procedure with 
our novel methodology showed agreement for many but not all of the 
826 miRNAs analysed.
Conclusion. With this study we provide evidence for the exciting pos-
sibility to extract miRNA and protein from the same tissue sample 
using a single procedure. The reliability of the protocol for optimized 
biomarker profiling has now to be evaluated in a larger study.

Sa-066 
Evaluation of PAXgene-fixed, paraffin-embedded tissues for 
proteomic applications
Gündisch S .1, Reischauer B .1, Meding S .2, Langer R .1, Kap M .3, Viertler C .4, 
Schott C .1, Ferch U .5, Riegman P .3, Zatloukal K .4, Walch A .2, Becker K .-F .1
1Technische Universität München, Institute of Pathology, München, 
2Helmholtz Center Munich, Institute of Pathology, München,
3Josephine Nefkens Institute, Rotterdam, 
4Medical University of Graz, Institute of Pathology, Graz,
5Technische Universität München, München

Aims. For molecular diagnostics and personalized medicine protein 
biomarkers need to be precisely measured in clinical tissue samples. In 
formalin-fixed and paraffin embedded (FFPE) tissues protein analysis 
is still challenging. In this study we evaluated a novel tissue fixation 
system for better integration of morphological and molecular analysis, 
focussing on protein assays.
Methods. Different murine and human tissue samples were fixed with 
a novel formalin-free tissue fixative, PAXgene tissue fixation and sta-
bilization reagents. Proteins were analyzed by Coomassie staining, 
Western blotting, reverse phase protein microarrays (RPPA) and ma-
trix-assisted laser desorption/ionization imaging mass spectrometry 

(MALDI-IMS). Morphology and immunohistochemistry were evalu-
ated and RNA quality was assessed by PCR amplification assays.
Results. We were successful in extraction of non-degraded and im-
munoreactive proteins from PAXgene-fixed tissue specimens. We 
analyzed for example E-cadherin, Hsp70 and β-actin and phosphory-
lated proteins, including p-Akt, p-Erk-1/2, and p-NFkB. Recovered 
proteins showed very similar properties when compared to cryopre-
served samples by Western blotting and RPPA and were superior to 
proteins from FFPE samples. Furthermore, the spectra of MALDI-
IMS analysis were similar to cryopreserved samples which were visu-
alized by insulin and glucagon expression in pancreatic tissue. Finally, 
morphology was comparable to FFPE samples whereas RNA was far 
better preserved in PAXgene-fixed samples.
Conclusion. PAXgene tissue fixation and stabilization reagents have 
great potential to serve as a novel multimodal fixative for modern pa-
thology, enabling extensive protein biomarker studies on clinical tis-
sue samples.

Sa-067 
Loss of MSH2 and EPCAM expression in Lynch syndrome- 
associated carcinomas
Bläker H .1, Schirmacher P .1, Kloor M .1, Voigt A .1
1Heidelberg, Institute of Pathology, Heidelberg

Aims. The EPCAM gene is located immediately upstream of the mis-
match repair gene MSH2. Germline deletions of the terminal exons 
of EPCAM have been shown in Lynch syndrome patients with MSH2 
deficiency. We were interested in the tumor specific expression of EP-
CAM in carcinomas of these patients.
Methods. MSH2 negative tumors from 25 patients with Lynch syn-
drome and known sequence status of the MSH2 gene were investigated 
for expression of MSH2 and EPCAM. MLPA-analysis was performed 
to search for EPCAM gene deletions.
Results. Loss of MSH2 and EPCAM expression was identified in tu-
mors from 4 patients, all harbouring a pathogenic EPCMA germline 
deletion. EPCAM expression was retained in the remaining 21 carci-
nomas, 2 of which were from patients with EPCAM deletions while no 
deletions in EPCAM were detected in 19 cases.
Conclusion. Loss of EPCAM and MSH2 is specific to carcinomas 
from patients with MSH2 inactivation due to EPCAM deletion. Im-
munohistochemistry of EPCAM in MSH2 negative carcinomas from 
Lynch patients holds potential as an additional marker guiding the 
genetic analysis.



93Der Pathologe · Supplement 1 · 2011 | 

Sa-068 
Prognostic significance of hTERT overexpression in gastrointes-
tinal stromal tumors
Kuester D .1, Schaeper A .1, Lasota J .2, Corless C .3, Tornillo L .4, Peters B .5, 
Ruemmele P .6, Terraciano L .4, Kuhn R .7, Schulz H .-U .7, DiVizio D .8, 
Iesalnikis I .9, Hartmann A .10, Lippert H .7, Heinrich M .11, Miettinen M .2, 
Roessner A .1, Schneider-Stock R .10

 1Otto-von-Guericke University, Institute of Pathology, Magdeburg, 
 2 Armed Forces Institute, Department of Soft Tissue Pathology, 

Washington, 
 3 Oregon Health and Science University, Department of Pathology 

and Knight Cancer Institute, Portland, 
 4University of Basel, Institute of Pathology, Basel, 
 5Otto-von-Guericke University, Department of Biometrics, Magdeburg, 
 6University of Regensburg, Institute of Pathology, Regensburg, 
 7Otto-von-Guericke University, General Surgery, Magdeburg, 
 8 University Frederico II, Department of Biomorphological Sciences, 

Naples, 
 9University of Regensburg, General Surgery, Regensburg, 
10University of Erlangen-Nuremberg, Institute of Pathology, Erlangen, 
11 Oregon Health and Science University, Division of Hematology 

and Oncology, Portland

Aims. The clinical behaviour of gastrointestinal stromal tumors 
(GIST) can be estimated in most cases with relative accuracy based on 
defined histological criteria. Nevertheless metastatic disease is often 
unpredictable in individual cases. Therefore there is a need for new 
prognostic markers in GIST patients especially for an appropriate and 
effective therapy strategy with imatinib mesylate.
Methods. We have tested a large group of GIST with long term follow-
up for immunohistochemical expression of hTERT and p53 protein 
expression; the association between both proteins has been suggested 
in the Hayflick model. hTERT and p53 protein expression was evalu-
ated on tissue microarrays. Survival analysis was carried out in 116 
patients.
Results. hTERT overexpression was found in 87 of 239 (36.4%) cases 
(median 48 months, range, 2–192 months). Univariate Cox regression 
analysis revealed a significant correlation between hTERT and p53 
overexpression with overall survival giving a 3.5-fold increased risk of 
dying of disease for both parameters. Interestingly, in prognostically 
favourable groups of gastric GIST or GIST without metastases, hTERT 
overexpression defined the more aggressive subgroup (p<0.001). Epi-
thelioid tumors showed hTERT over-expression more frequently than 
spindle cell type GIST (64.7% versus 33.9%, respectively, p=0.016). 
P53 protein expression was observed in 49 of 227 (21.6%) cases and 
patients with p53 mutant tumors had a significantly shorter survival 
than those with wild-type p53 (p<0.001). GIST with overexpression of 
both proteins had the worst clinical outcome having a 5-year overall 
survival of only 32% in comparison to the double negative group with 
82.8%. Beside necrosis status and histological type, only the combined 
parameter hTERT/p53 was verified as an independent variable in the 
multivariate analysis.
Conclusion. We verified a high predictive value of hTERT overex-
pression in GIST. Mutant p53 expression significantly correlated with 
hTERT expression and reinforced the power of risk assessment. The 
data highlight recent exciting studies showing that imatinib mesylate 
downregulates hTERT activity in a c-kit-independent manner.

Sa-069 
Loss of Sfrp1 tumor suppressor in knock-out mice causes  
histological abnormalities of breast tissues during early  
onset of lactation
ten Haaf A .1, Linden J .1, Heymann C .1, Franken L .1, Gassler N .1, 
Knüchel R .1, Dahl E .1
1RWTH Aachen University, Institute of Pathology, Aachen

Aims. Sfrp1 is an important inhibitor of WNT signaling to which a 
remarkable role as a tumor suppressor in human breast tumorigenesis 
has been assigned. Nevertheless little is known about the function-
ality of Sfrp1 in vivo. In this project we are analyzing the functional 
consequences of a Sfrp1 loss using a Sfrp1 knock-out mouse model. To 
determine the role of Sfrp1 in breast development and differentiation 
we also conducted a systematic Sfrp1 mRNA expression analysis dur-
ing murine breast tissue development.
Methods. Using standardized methods the knock-out of Sfrp1 was 
validated on DNA, mRNA and protein level. Phenotypical analyses 
of Sfrp1 knock-out mice included statistical analyses of progeny, his-
tological assessment of murine tissues, as well as mRNA analyses on 
fresh frozen breast tissues.
Results. We observed significantly reduced numbers of homozygous 
litters (p=0.003; n=216), as well as histological abnormalities in breast 
tissues from homozygous Sfrp1 knock-out mice during early onset of 
lactation. Within these stages homozygous Sfrp1 knock-out mice were 
characterized by the reduced formation of secondary branches, less 
mammary epithelial cells and also diminished lobuloalveolar devel-
opment. Analyzing the mRNA expression profile of Sfrp1 in breast tis-
sues of wild-type mice from different age and developmental stages we 
were able to show an increase of Sfrp1 expression during pregnancy, 
lactation, involution; an observation that was also seen in breast tis-
sues of older mice (>50 weeks).
Conclusion. Our study indicates a functional involvement of the pu-
tative tumor suppressor Sfrp1 in the reproduction process and also 
in the histological reorganization of breast tissues during pregnancy, 
lactation, involution and aging. These processes underlie strict cellu-
lar control mechanisms, which inhibit abnormal proliferation of these 
metabolic very active cells. An increase of Sfrp1 expression within 
these stages of breast tissue life therefore underlines the putative tu-
mor suppressive function of the Sfrp1 gene. Our studies contribute to 
the definition of Sfrp1 associated functions in vivo. This study is being 
supported by a DFG grant (DA 329/3–1) to E. Dahl.

Sa-070 
Expression and mutational analysis of KIT and PDGFRA in 
 gastroenteropancreatic neuroendocrine tumors and corre  
lation to long term survival
Knösel T .1, Chen Y .1, Danielczok C .1, Yang L .L .1, Settmacher U .2, 
Altendorf Hofmann A .2, Petersen I .1
1Friedrich-Schiller University, Institute of Pathology, Jena, 
2 Friedrich-Schiller University, Department of General, Visceral 
und Vascular Surgery, Jena

Aims. Genomewide expression profiling has identified a number of 
genes expressed at higher levels in gastroenteropancreatic neuroendo-
crine tumors (GEP NETs). Our objectives in this study were (1) to test 
whether genes were also distinct on the protein level including KIT 
and PDGFRA (2) to correlate the expression with clinicopathological 
parameters (3) to identify activating mutations that might be eligible 
for tyrosine kinase inhibitor (TKI) therapy by mutational analysis of 
tumors with high expression.
Methods. 131 GEP NETs from 118 patients were analyzed immuno-
histochemically with KIT, PDGFRA, CK19, CK7, CK20, S100, CD56, 
Chromogranin A, Synaptophysin and Ki67. On all specimens (score 
2/3) mutational analysis was performed to detect activating mutations 
on KIT (exon 9 and 11) and PDGFRA (exons 12 and 18).
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Results. High KIT expression was observed in 16% of all specimens, 
PDGFRA in 39%, CK19 in 24%, CK7 in 2%, CK20 in 6%, S100 in 6%, 
CD56 in 24%, Chromogranin in 56% and Synapthophysin in 81%. High 
expression of KIT and PDGFRA was univariate associated with short-
er patients survival (p=0.003 and p=0.018, respectively). In multivari-
ate analysis WHO grading and PDGFRA influenced 10-year survival 
independently (p<0.001 and p=0.031, respectively). In a well-differen-
tiated metastatic pancreatic carcinoma we detected a novel mutation 
of KIT in exon 11 K558N_V559insP.
Conclusion. High expression of KIT and PDGFRA is significantly 
correlated to shorter survival in patients with GEP NETs. A novel mu-
tation in the KIT gene might open new avenues for TKI therapy in a 
subset of patients with pancreatic neuroendocrine tumors.

Sa-071 
Early stages of follicular lymphoma development: molecular 
 genetic analyses of follicular lymphoma “in situ” and with  
partial lymph node involvement
Adam P .1, Salaverria I .2, Bonzheim I .1, Piris M .3, Montes-Moreno S .3, Fend 
F .1, Siebert R .2, Quintanilla-Martinez L .1
1Eberhard Karls University, Institute of Pathology, Tübingen, 
2Chrisitan-Albrechts University, Institute of Human Genetics, Kiel,
3Spanish National Cancer Center, Lymphoma Group, Madrid

Aims. Most cases of follicular lymphoma (FL) are characterized by 
the recurrent translocation t  (14;18), resulting in BCL2 overexpres-
sion. In addition, in 70–90% of manifest FL (mFL) secondary genetic 
alterations have been found. These are thought to play a role in the 
progression and/or transformation of the disease. Although most pa-
tients with FL have widespread disease at diagnosis, one third of them 
present with stage I-II disease, and often at diagnosis show only partial 
lymph node (LN) involvement by FL. Furthermore, cases with normal 
LN architecture and strong BCL2-expression in follicular center cells 
without any other evidence of disease have been described and desig-
nated FL “in situ” (FLIS). The biological significance of these findings 
is still unclear. The main aim of the study was to identify possible early 
secondary genetic events in the evolution of t (14;18) positive FL.
Methods. Twelve cases of FL (5 pure FLIS, 3 “paired samples” of FLIS 
with their corresponding mFL, 3 FL with partial LN involvement and 
1 FL with partial involvement and “in situ” component) were analyzed 
by oligonucleotide-based array CGH (244 K arrays, Agilent Technolo-
gies). The presence of the t (14;18) was evaluated with a BCL2 break-
apart assay by FISH. Clonality analysis of the IGH gene was performed 
by PCR in the 3 “paired samples”.
Results. All FLIS cases showed a break in the BCL2 gene locus by FISH 
indicative of the presence of a t(14;18). FLIS and their corresponding 
mFL were clonally related as demonstrated by IGH PCR analysis. 
CGH analysis did not detect secondary chromosomal imbalances in 
any FLIS (with or without mFL) or FL with partial LN involvement; 
however, known copy number variations (CNVs) were identified in all 
cases. The three mFL analyzed showed secondary genetic imbalances 
(e.g. -6q, -10q) frequently reported in FL. One of the mFL was negative 
for BCL2 expression whereas the FLIS component was strongly posi-
tive. Both of them had a BCL2 break by FISH, suggesting secondary 
alterations of the BCL2 gene during the progression of the disease.
Conclusion. (1) FLIS and FL with partial lymph node involvement 
probably represent early stages of FL lymphomagenesis, as evidenced 
by the absence of secondary genetic alterations. (2) The FLIS cases were 
clonally related to the syn-/metachronous mFL. (3) Array CGH identi-
fied additional genetic aberrations in mFL, suggesting that secondary 
genetic alterations are needed to progress from FLIS to manifest FL.

Sa-072 
TNF-induced Cofilin 1 phosphorylation by LIMK in colorectal 
tumor cells
Ivanovska J .1, Ettle B .1, Benderska N .1, Chakilam S .1, Gandesiri M .1, 
Ziesché E .2, Hartmann A .1, Agaimy A .1, Fischer T .3, Gohla A .4, 
Fabry B .5, Schneider-Stock R .1
1University of Erlangen-Nürnberg, Institute for Pathology, Erlangen, 
2Medical University of Mainz, 3rd Medical Department, Mainz, 
3Otto-von-Guericke University of Magdeburg, Magdeburg, 
4University of Würzburg, Rudolf Virchow Center, Würzburg,
5University of Erlangen-Nürnberg, Erlangen

Aims. Recently, we have shown that the pro-inflammatory cytokine 
TNF induces apoptosis in HCT116 colorectal tumor cells. Among the 
first apoptotic signs is a drastic change in cell morphology through 
modulation of the cytoskeleton. In order to identify and to charac-
terize phosphorylation events and kinase targets associated with early 
cytoskeletal reorganization after TNF treatment, we performed a pep-
tide array screen.
Methods. HCT116 tumor cells were cultured for 6 h to 72 h in either 
normal or TNF-conditioned medium, and radioactive labelled lysates 
were hybridized to a PepChip kinase full slide array for screening the 
phosphorylation status of over 400  proteins at over 1400  potential 
phosphorylation sites. For verification, cell lysates were collected and 
co-immunoprecipitated. The precipitated proteins were analyzed by 
western blotting. We verified the subcellular localization of proteins 
by co-immunofluorescence.
Results. Pepscan array and western blotting revealed that cofilin 1 is 
markedly phosphorylated on Serine 3 (pCofSer3) after 24 and 48  h 
of TNF treatment. A potential upstream kinase of cofilin is LIMK1, 
a serine/threonine protein kinase known to be involved in actin cy-
toskeleton reorganization through phosphorylation and inactivation 
of cofilin 1. Interaction between LIMK/Cofilin1/pCofSer3 was verified 
by co-immunoprecipitation and co-immunofluorescence. F-actin, co-
filin1 and LIMK colocalized in membrane ruffles and lamellipodia, 
consistent with a cofilin-dependent actin cytoskeletal remodelling 
after TNF treatment.
Conclusion. Our data show that TNF treatment in HCT116 tumor cells 
induces the formation of a LIMK/Cofilin1/pCofSer3 protein complex 
that is localized in membrane ruffles and lamellipodia, suggesting that 
TNF-induced cytoskeletal alterations early during apoptosis are regu-
lated through cofilin signalling.

Sa-073 
Activation of the SKP2 protooncogene is a common effector 
pathway in hepatocarcinogenesis and contributes to malignant 
transformation of preneoplastic liver lesions
Calvisi D .F .1, Chen X .2, Ho C .2, Ladu S .3, Mattu S .1, Destefanis G .1, Delogu 
S .1, Dombrowski F .1, Evert M .1
1University of Greifswald, Institute for Pathology, Greifswald, 
2UCSF, San Francisco, USA, San Francisco, 
3 National Cancer Institute, Laboratory of Experimental Carcinogenesis, 
Bethesda

Aims. We have recently shown that upregulation of SKP2 protoon-
cogene is associated with the development and progression of human 
hepatocellular carcinoma (HCC). In the present study, we further in-
vestigated the functional role of SKP2 by using in vitro and in vivo 
approaches.
Methods. The result of forced overexpression of several known liver 
oncogenes on SKP2 activity and proliferation kinetics as well as the 
result of SKP2 silencing was investigated in human HCC cell lines. 
In addition, we examined the effect of forced SKP2 gene induction 
and combined SKP2/N-Ras or SKP2/AKT overexpression in different 
mouse models.
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Results. Forced overexpression of a number of known liver oncogenes, 
including AKT, E2F1, N-Ras, ERK2, STAT5b, and mutated β-catenin 
in human HCC cell lines led to increased proliferation, which was as-
sociated with the rise in the levels and activation of SKP2 (as assessed 
by SKP2-mediated degradation of p27, p57, and p130 target genes). Al-
though the protooncogene FOXM1 has been shown to transcription-
ally activate SKP2, induction of SKP2 was mediated by FOXM1 only 
in N-Ras- and ERK2-overexpressing cells. On the other hand, the 
growth promoting effects driven by AKT, ERK2, E2F1, N-Ras, STAT5b, 
and mutated β-catenin overexpression in vitro were significantly de-
creased when their overexpression was paralleled by siRNA mediated 
silencing of SKP2. Forced induction of SKP2 gene via hydrodynamic 
gene delivery did not induce significant morphologic alterations in 
the mouse liver, similar to that occurring in mice transfected with the 
N-Ras gene. However, when SKP2 and N-Ras genes were co-injected 
via hydrodynamic transfection, preneoplastic liver lesions developed, 
which finally evolved to HCC 18 weeks after injection. Furthermore, 
SKP2 accelerated hepatocarcinogenesis induced by the AKT protoon-
cogene when both genes were co-injected in the mouse liver.
Conclusion. The in vitro and in vivo data obtained in this study pro-
vide solid evidence that SKP2 functions as an oncogene in liver cancer, 
acting downstream of many signalling pathways involved in human 
HCC development. Therapeutic approaches aimed at inhibiting SKP2 
might be highly beneficial for the treatment of human HCC.

Sa-074 
SOX2 amplification is a common event in squamous cell  
carcinomas of different organ sites
Braun M .1, Meier S .1, Wilbertz T .1, Scheble V .2, Reischl M .3, Mikut R .3, 
Menon R .1, Nikolov P .1, Petersen K .1, Beschorner C .1, Moch H .4, Kakies C .5, 
Protzl C .5, Bauer J .6, Soltermann A .4, Fend F .7, Staebler A .7, Lengerke C .2, 
Perner S .1
1University Hospital Bonn, Institute of Pathology, Bonn, 
2 University Hospital Tuebingen, Division of Hematology and Oncology, 
Tübingen, 

3Research Center Karlsruhe, Institute of Applied Informatics, Karlsruhe, 
4University Hospital Zurich, Institute of Surgical Pathology, Zürich, 
5University Hospital Rostock, Institute of Pathology, Rostock, 
6University Hospital Tuebingen, Department of Dematology, Tübingen, 
7University Hospital Tuebingen, Institute of Pathology, Tübingen

Aims. Acquired chromosomal aberrations, including gene copy num-
ber alterations, are involved in the development and progression of 
human malignancies. SOX2, a transcription factor-coding gene lo-
cated at 3q26.33, is known to be recurrently and specifically amplified 
in squamous cell carcinomas (SCCs) of the lung, the esophagus and 
the oral cavity. In these organs, the SOX2 protein plays an important 
role in tumorigenesis and tumor survival. The aim of this study was to 
determine whether SOX2 amplification is also found in SCCs in other 
organs commonly affected by this tumor entity.
Methods. Applying fluorescence in situ hybridization, we assessed 
SCCs of the cervix uteri (n=47), the skin (n=57) and the penis (n=53) 
for SOX2 copy number alterations. Furthermore, we performed im-
munohistochemical SOX2 staining to assess SOX2 protein expression. 
For quantification of protein expression, semi-automated quantitative 
image analysis software was applied to obtain a continuous spectrum 
of average brown staining intensity.
Results. We detected SOX2 amplifications in 28% of cervical SCCs, 
28% of skin SCCs, and 32% of penile SCCs. Moreover, we found that 
the SOX2 amplification is significantly associated with an overexpres-
sion of the corresponding protein in SCCs (p<0.001).
Conclusion. In our current study we could show that amplification 
of SOX2 and consequent overexpression of the corresponding protein 
are not confined to lung SCCs, but that they are found in a consider-
able subset of SCCs in different organ sites, i.e. the uterine cervix, the 
skin and the penis. Our data emphasize the need for further elucida-

tion of the role of SOX2 during SCC carcinogenesis and its clinical 
implications.

Sa-075 
Comparison of sinonasal adenocarcinoma of intestinal  
type (ITAC) and colorectal adenocarcinoma using in situ  
MALDI mass spectrometry
Sperling M .1, Kollecker I .1, Nimtz M .2, Dellmann A .1, Donhuijsen K .1
1 Academical Hospital Braunschweig, Department of Pathology, 
Braunschweig, 

2 Helmholtz Centre for Infection Research, Division of Cell and Immune 
Biology, Braunschweig

Aims. Despite their different sites of origin ITAC bear a strong histo-
logical resemblance to colorectal carcinoma. Even in immunohistol-
ogy no major differences have been detected so far. We used in situ 
MALDI mass spectrometry to compare the protein spectrum of both 
tumor types in an attempt to find specific differences.
Methods. Paraffin sections from 20 ITAC and 20 colorectal carcino-
mas were mounted onto ITO-coated conductive slides for MALDI MS 
analysis. After paraffin removal an on-slide digestion with trypsin was 
carried out and slides were layered with CHCA in 1:1 ACN/0.5% TFA. 
After drying predetermined arrays of tumor and normal mucosa were 
analyzed using an Ultraflex IIMALDI-TOF/TOF mass spectrometer 
(Bruker Daltonics).
Results. We obtained good protein spectra which showed character-
istic peaks. Some of the peaks could be classified as proteins already 
known as characteristic for adenocarcinomas.
Conclusion. In situ MALDI mass spectrometry is suitable for detect-
ing characteristic differences even in tumors with great morphological 
similarities. Further research is needed to classify the protein spec-
trum differences in detail.

Sa-076 
Differential expression of ITM2C in WHO-defined thymoma 
subtypes
Bohlender A .-L .1, Belharazem D .1, Stroebel P .1, Marx A .1
1University Medical Center Mannheim, Institute of Pathology, Mannheim

Aims. Thymoma is a neoplasm of thymic epithelial cells. This defini-
tion excludes other tumors that may affect the thymus, such as lym-
phoma and germ cell tumors. Although rare, thymoma is the most 
common tumor of the anterior superior mediastinum. To confirm the 
WHO classification of thymoma we determined the expression of dif-
ferent stem cell genes in the histological WHO groups. The aim was 
finding a genetic marker to definitely separate the subtypes, particular 
those tumors with “borderline pathology”.
Methods. We checked a panel of anti-apoptotic and apoptotic genes 
across the spectrum of WHO-defined Thymoma and thymic carci-
noma by qRT-PCR, Western blot and immunohistochemistry.
Results. Among the genes investigated (Bcl2, Bcl2XL, Bax, p53) a dis-
tinct difference in expression showed the gene ITM2C. ITM2C was 
highly expressed in A- thymoma in comparison to WHO-Type B3 
Thymoma and Thymus carcinoma in two independent sets of tissue 
extract. B3 thymoma consistently have a distinct low expression of 
ITM2C and so do thymic carcinoma.
Conclusion. ITM2C could be used as a differential gene marker for 
WHO type A thymoma in particular. Studies are underway to deci-
pher the mechanism by which ITM2C exerts its effects on apoptosis.
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Sa-077 
VEGFA gene amplification and protein expression in breast 
cancer
Andreozzi M .1, Schneider S .1, Zlobec I .1, Tapia C .1, Tornillo L .1, 
Eppenberger S .1, Terracciano L .M .1, Ruiz C .1
1University of Basel, Institute for Pathology, Basel

Aims. The vascular endothelial growth factor A (VEGFA) protein is a 
chemical signaling molecule that is known to be a major factor in the 
induction of angiogenesis during tumor initiation and progression, 
and is also a target of anti-angiogenic therapies. Recently, we discov-
ered the genomic amplification of the VEGFA gene in small subset of 
colorectal cancers. Aim of this study was to investigate the presence 
of VEGFA gene amplification in breast cancer and to determine its 
potential impact on VEGFA protein expression.
Methods. VEGFA gene amplification was evaluated by FISH on a mul-
titumor tissue microarray (MTMA) comprising 132 different tumor 
types. Further, a small tissue microarray was constructed from breast 
carcinoma samples whose VEGFA protein concentration had been 
previously quantified by chemiluminescence . In order to interrogate 
tissue heterogeneity, VEGFA gene amplification was also analyzed on 
large tissue sections from 70 primary breast cancers.
Results. We detected VEGFA gene amplification in 2% of the breast 
cancer samples from the MTMA and in 5% of the breast cancer sam-
ples with known VEGFA protein concentration. In addition, 8% of the 
samples (5 out of 70) were characterized by a high polysomy. Interest-
ingly, elevated VEGFA gene copy number was strongly correlated with 
higher VEGFA protein levels (p<0.0001).
Conclusion. VEGFA gene amplification defines a small subset of 
breast carcinomas with elevated VEGFA protein expression. Our data 
suggest that FISH analysis of VEGFA could represent an additional 
evaluation system for the identification of breast cancer patients who 
might benefit from anti-VEGFA therapies.

Sa-078 
Epigenetic diversity of tumors as indicated by LINE-1  
methylation patterns
Nambiar S .1, Wulf J .1, Tannapfel A .1, Mirmohammadsadegh A .1
1Ruhr-University Bochum, Institute for Pathology, Bochum

Aims. Genome-wide DNA hypomethylation plays a role in genomic 
instability and carcinogenesis. LINE-1 (L1 retrotransposon) consti-
tutes a substantial portion of the human genome, and LINE-1 meth-
ylation correlates with global DNA methylation status. The aim of this 
study was to evaluate epigenomic diversity of tumors as indicated by 
LINE-1 methylation patterns in cancers of several cell types.
Methods. In a macrodissected sample collective that included a series 
of tumor biopsies of 30 colorectal carcinomas (CRC), 25 hepatocellular 
carcinomas (HCC), 18 prostatic carcinomas (PCa) and 20 melanomas, 
we performed quantitative positional methylation analysis of LINE-1 
using post bisulfate-converted gDNA.
Results. We observed LINE-1 hypomethylation (tumor vs. benign) 
in all four investigated tumors. The LINE-1 hypomethylation as ob-
served were, CRC (9.25% in T(1–4)N0M0, 11% in T(1–4)N(1–2)M0 and 
8% in T(1–4)N(1–2)M1), HCC (8%), PCa (3.5% in Gleason score 4+3) 
and melanoma (2.35% in primary melanoma and13.25% in melanoma 
metastasis).
Conclusion. Tumor specific variability in percentage of LINE-1 hy-
pomethylation indicates epigenetic diversity of tumors. In CRC, and 
HCC, global hypomethylation was consistent throughout distinct 
stages of tumor progression. In PCa global hypomethylation was less 
pronounced and appear only in advanced stages (Gleason score 4+3) of 
the tumor. In melanoma global hypomethylation was less pronounced 
in primary melanoma and more in melanoma metastasis.

Sa-079 
Mutation analysis and quantitative expression profiles of  
candidate genes in colorectal cancer patients treated with  
neoadjuvant radiochemotherapy
Demes M .1, Mücke R .2, Scheil-Bertram S .1, Bartsch H .1, Opptiz M .1, 
Prott F .-J .3, Fisseler-Eckhoff A .1
1 Dr . Horst-Schmidt-Kliniken (HSK), Institute of Pathology and Cytology, 
Wiesbaden, 

2Klinikum Lippe GmbH, Institute of Radiology and Radiotherapy, Lemgo, 
3St . Josefs-Hospital, Institute of Radiology and Radiotherapy, Wiesbaden

Aims. In this project we examined colorectal cancer relevant genes 
(KRAS, BRAF, ERCC1, TYMS and RRM1) in relation to the regression 
grade, age at diagnosis and sex of the patient.
Methods. The study includes 25 patients suffering from colorectal 
cancer that were treated by 5-FU and a concomitant radiotherapy 
(50.4 Gy). KRAS and BRAF mutations were examined by two inde-
pendent analytical methods (sequencing and SNaPshot) to ensure 
efficient mutation detection. A quantitative real-time PCR (Q-PCR) 
gene expression assay was used for the analysis of the candidate genes, 
ERCC1, RRM1, TYMS and the housekeeping gene β2 M.
Results. KRAS mutations were found in 11  tumors (44%) and were 
not significantly associated with the response to 5-FU (p=0.577), the 
age (p=0.249) or sex of the patient (p=0.566). An increased TYMS ex-
pression correlated with the tumor response to 5-FU (p=0.0221). An 
association between the ERCC1- and RRM1 expression was revealed 
(p=0.001). Additionally, a variable expression level of ERCC1, RRM1 
and TYMS in normal tissue among different patients was observed.
Conclusion. A high TYMS expression level is a predictor of resistance 
to 5-FU therapy. A correlation between ERCC1 and RRM1 gene ex-
pression pattern in colorectal cancer exists.

Sa-080 
Calcium-activated nucleotidase 1 and hepatocyte nuclear  
factor 3α promote prostate cancer progression
Gerhardt J .1, Montani M .1, Steinbrech C .1, Fritzsche F .1, Tischler V .1, 
Sulser T .2, Stephan C .3, Jung K .3, Moch H .1, Kristiansen G .1
1University Hospital Zurich, Institute of Surgical Pathology, Zürich, 
2University Hospital Zurich, Department of Urology, Zürich, 
3Charité Berlin, Department of Urology, Berlin

Aims. The aim of this project was to characterize the tumorbiologi-
cal function of three newly identified prostate cancer biomarkers and 
thus to contribute to the elucidation of molecular processes of prostate 
cancer progression.
Methods. The overexpression of GOLPH2, HNF3α and CANT1 in 
tumor tissue compared to adjacent normal tissue was confirmed by 
immunohistochemistry in a large prostate cancer cohort (n=640). 
Proliferation and migration assays based on RNA interference were 
conducted to assess the influence of expression of the candidate pro-
teins on in vitro tumorigenicity of two different prostate cancer cell 
lines, each expressing two or three of the target proteins endogenously.
Results. GOLPH2 and CANT1 are significantly overexpressed in ma-
lignant glands, suggesting a diagnostic use, HNF3α is continuously 
upregulated during prostate cancer progression. Functionally, the 
proliferation and migration of LNCaP and PC-3 cells was reduced 
considerably by knockdown of CANT1 as well as HNF3α, as shown 
in two independent assays for both tumor-related cellular processes. 
GOLPH2 knockdown neither influences proliferation nor migration 
behaviour of LNCaP cells.
Conclusion. These data clearly show a correlation between CANT1 
and HNF3α knockdown and reduced in vitro tumorigenicity. Thus, we 
suggest a pro-tumorigenic function for HNF3α and CANT1 in pros-
tate cancer. In future experiments the mechanism how CANT1 and 
HNF3α exert their effects on proliferation and migration will be eluci-
dated to better understand their role during prostatic carcinogenesis.
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Sa-081 
Functional and pre-clinical aspects of p38 MAPK isoforms  
in malign thymomas and thymic carcinomas
Krone P .1, Stefan K .1, Belharazem D .1, Sauer C .1, Marx A .1, Ströbel P .1
1 University Medical Centre Mannheim of the University of Heidelberg / 
Institute of Pathology, Mannheim

Aims. The optimal treatment of advanced malignant thymomas (TH) 
and thymic carcinomas (TC) is not known, and novel therapeutic op-
tions are needed. p38 MAPKs induce a wide variety of context-depen-
dent biological effects and play a role in invasion and angiogenesis of 
tumors. Different p38 isoforms with both overlapping and isoform-
specific functions exist (p38 α–δ). Previous analyses indicate that dis-
tinct p38 isoforms play a role in TH and TC and are promising new 
therapeutic targets. In this study, we investigated the function of p38 
MAPKs in cell line models expressing the different p38 isoforms by 
siRNA and specific pharmacologic inhibitors to evaluate their thera-
peutic potential in TH and TC.
Methods. p38 isoforms were analyzed in TH/TC by specific MAPK 
Phospho-Protein-Arrays. p38 expression and activation in tumor cell 
lines was analyzed by Western blot with isoform specific antibodies 
and qRT-PCR. The induction of p38 isoforms by hypertermic and FCS 
stress over time was analyzed by qRT-PCR. Functional analysis of p38 
isoforms were performed using specific siRNA and MAPK inhibitors 
(SB203580; α/β, BIRB796; γ/δ). Illumina arrays were used to generate 
gene expression profiles after specific p38 isoform knock-down.
Results. The analysis of p38 MAPKs in 22 thymomas (TH) und thy-
mic carcinomas (TC) revealed a strong activation of specific isoforms 
in more than half of the cases. Upon screening for p38 MAPKs in 14 
cancer cell lines, five cell lines revealed differential expression patterns 
of p38 isoforms and were used for functional knock down and inhibi-
tion studies. The prostate cancer cell line PC3 did not express any p38 
isoform under normal culture conditions but showed a strong upregu-
lation of all isoforms 24 h after serum starvation. Serum and hyper-
termic stress over a time period of 48 h revealed that the specific p38 
isoforms are differentially induced and act unique upon stress stimuli.
Conclusion. The preferential expression of distinct p38 isoforms in 
TH/TC together with the availability of inhibiting agents make this 
MAPK family a promising therapeutic target. Nevertheless, our re-
sults on differential p38 induction upon stress stimuli under experi-
mental conditions imply that a good functional characterization is 
needed. The analysis of gene expression profiles of the specific p38 iso-
form knock-down is expected to reveal critical target genes that will 
help to further explore the therapeutic potential of interference with 
the p38 MAPK pathway in TH and TC.

Sa-082 
EGFR mutation testing in NSCLC requires the analysis  
of exon 18 and 20
Brandt R .1, Penzel R .1, Bläker H .1, Schnabel P .1, Schirmacher P .1
1University of Heidelberg, Institute of Pathology, Heidelberg

Aims. We have previously published the frequency and the exon dis-
tribution of EGFR mutations in NSCLC patients. Here, we enlarge this 
data with current information about EGFR mutations in NSCLC pa-
tients.
Methods. A total of 1165 NSCLC cases underwent EGFR mutation 
testing in Heidelberg. 37 cases (3.2%) were excluded due to absence of 
tumor material (drop-out). Tumor positive cases (1128) were consis-
tently analyzed by bidirectional Sanger-sequencing for mutations in 
the exons 18–21. Mutation-negative cases (92, 7.9%) with tumor con-
tent lower than 40% were reported with necessary precaution.
Results. Among 1036 valuable cases 179 were found to be mutation 
positive counting for a mutation frequency of 17.3%. Gender specific 
mutation rates were 26% (females) and 11% (males). 63% of the mu-
tated patients were women. The total amount of 187 single EGFR muta-
tions was detected and 161 (86%) of these were judged as responsive to 

TKI-therapy according to actual information. The highest number of 
mutations was found in exon 19 (50.8%) in consent to published data 
(Sharma et al. 2007), whereas the frequencies of the exons 18, 20 and 
21 showed remarkable differences. Exon 21 mutation frequency (27.3%) 
was significantly lower while exon 18 (9.1%) and in particular exon 20 
(12.8%) mutation frequencies were higher.
Conclusion. Our results underline the proposal of the German panel 
institutes, that mutation testing of NSCLC patients under diagnostic 
conditions should include analysis of exons 18 and 20.

Sa-083 
RIP1 mediates CD30-induced apoptosis in anaplastic large  
cell lymphoma (ALCL) cells
Hirsch B .1, von der Wall E .1, Hummel M .1, Dürkop H .1
1Charité, Institute of Pathology, Berlin

Aims. Stimulation of CD30, a member of the TNFR-family, leads to 
opposing effects: NFκB-activation associated with anti-apoptotic po-
tency, or induction of apoptosis, when NFκB is inhibited. We investi-
gated this dual function and aimed to reveal the mechanism of CD30-
induced apoptosis in ALCL cells
Methods. ALCL cell lines (Karpas 299 and IκBαΔN-K299, a consti-
tutively NFκB-inhibited Karpas 299-variant) were control-treated 
and CD30-stimulated in vitro. Receptor-interacting protein 1 (RIP1) 
was inhibited by siRNA or Necrostatin, the selective allosteric RIP1-
inhibitor. CD30-mediated changes of RNA/protein expression and 
induction of apoptosis was investigated by RT-RQ-PCR, Western blot, 
and FACS, respectively. CD30/RIP1-interaction was analyzed by co-
immunoprecipitation.
Results. CD30-stimulation leads to NFκB-mediated anti-apoptotic 
effects in ALCL cells (Karpas 299) whereas CD30-stimulation of 
IκBαΔN-K299 cells induces massive apoptosis. We identified RIP1 by 
co-immunoprecipitation to be the molecular link between CD30 and 
apoptosis because inhibition of RIP1 by siRNA or Necrostatin effec-
tively blocked CD30-mediated apoptosis.
Conclusion. This is the first report of a functional link between a 
member of the TNFR-family without death domain, namely CD30, 
and RIP1, a molecule that is known to interact with death domain-
proteins like CD95, FADD and TRADD. Here we demonstrate that 
RIP1 is a key player in the blockage of CD30-induced apoptosis. This 
finding is of essential importance for the understanding of CD30-
based therapeutic concepts for classic Hodgkin lymphoma and ana-
plastic large cell lymphoma.

Sa-084 
Association between TS expression levels and response to 
pemetrexed in MPM: fact or fiction?
Mairinger F .1, Vollbrecht C .1, Halbwedl I .2, Hatz M .2, Gülly C .2, 
Quehenberger F .2, Stephan-Falkenau S .3, Kohlmeier J .3, Misch D .3, 
Mairinger T .3, Popper H .2
1Lausitz University of Applied Sciences, Senftenberg, 
2Medical University of Graz, Graz, 
3Helios Klinikum Emil von Behring, Berlin

Aims. Malignant mesothelioma is a highly aggressive, slowly pro-
gressive tumour arising from mesothelial lined surfaces like the 
peritoneum and, most often, the pleura cavities (malignant pleu-
ral mesothelia, MPM). Antifolates are actually considered the most 
promising cytotoxic drugs for MPM. Pemetrexed, an antifolate main-
ly inhibiting thymidylate synthase (TS), but also dihydrofolate reduc-
tase (DHFR), glycinamide ribonucleotide formyltransfrease (GARFT) 
and aminoimidazole carboxamide ribonucleotide formyltransfrease 
(AICARFT), is the first and only drug approved by the FDA for treat-
ment of mesothelioma. The aim of the study is to find a potential cor-
relation between TS, GARFT and/or AICARFT levels in MPM and 
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their response to Pemetrexed, potentially resulting in a reliable predic-
tive factor for MPM treatment.
Methods. 63 patient samples were tested immunohistochemically and 
via qPCR for TS, GARFT and AICARFT- levels. Distribution patterns 
were analysed and, if possible, a cut off was defined. Mortality statis-
tics and clinical data were evaluated to determine a potential effect of 
pemetrexed application correlated to TS, GARFT and/or AICARFT 
levels. For IHC a tissue microarray was established. Evaluation of ex-
pression levels were done with a commercial TaqMan® Gene Expres-
sion assays (Applied Biosystems®) using optimized primer and probe 
concentrations. qPCR and data analysis was performed on a Roche® 
LightCycler® 480. Immunohistochemistry was done as recommended 
by the manufacturers, and the reactions were evaluated semiquan-
titatively by multiplying staining intensity by percentage of positive 
tumour cells.
Results. qPCR analysis did not show a difference in expression pat-
tern of GARFT and AICARFT. Preliminary results of the immuno-
histochemical investigation show a uniform staining pattern of all 
enzymes. Statistical analysis of data did not show a significant correla-
tion between TS expression and response to pemetrexed treatment.
Conclusion. Our results delivered that in MPM, in contrast to what is 
believed to be true in lung carcinoma, the TS expression level has no 
influence on a response to pemetrexed therapy. Furthermore, GARFT 
and AICARFT expression show no deregulation administered over 
all patient samples. GARFT seems to be a potent house-keeping gene 
in MPM. As pemetrexed nevertheless has proven its therapeutic use, 
other pathways of drug reaction are subject to being investigated.

Sa-085 
Identification of novel mutations in EGFR exon 18
Schildgen V .1, Lüsebrink J .1, Schultz C .1, Tillmann R .1, Engel-Riedel W .2, 
Stoelben E .2, Schildgen O .1, Brockmann M .3
1Universität Witten/Herdecke, Kliniken der Stadt Köln gGmbH, Köln, 
2Kliniken der Stadt Köln gGmbH, Lungenklinik, Köln, 
3Institut für Pathologie, Kliniken der Stadt Köln gGmbH, Köln

Aims. In the 1980ies an increased EGFR expression was discovered 
in non-small-cell lung cancer (NSCLC) patients coupled to poor sur-
vival prognosis. Because EGFR is a tyrosine kinase, inhibitors such as 
gefitinib and erlotinib that inhibit subsequent intracellular signalling 
by blocking the binding of adenosine triphosphate to the intracellular 
kinase domain are deployed. It was observed that sensitivity to gefi-
tinib and erlotinib is correlated to activating mutations in the kinase 
domain of EGFR present in a subset of NSCLC patients whereas at 
least the mutation T790 M leads to resistance to tyrosine kinase inhibi-
tors. To analyse the tumour DNA mutation profile of 20 NSCLC lung 
biopsies in exons 18, 19, 20, and 21 we made use of pyrosequencing 
and compared this method with Sanger-sequencing and results of an 
external supplier.
Methods. All analyses were performed on formalin-fixed paraffin-
embedded lung biopsies from randomly selected patients suffering 
from NSCLC with previous EGFR-mutation analyses by an external 
supplier. Sanger-sequencing was performed by Eurofins MWG Oper-
on (Munich, Germany) with primers published by Yunxia et al. (2010). 
Pyrosequencing was performed with the Qiagen Therascreen EGFR 
Pyro Kit (Hilden, Germany) according to the manufacturer’s instruc-
tions. Sensitivity and specificity were determined in comparison with 
the results of the external supplier for all relevant mutations in exons 
18, 19, 20, and 21.
Results. Our analyses revealed that pyrosequencing is faster and more 
sensitive for the common mutations compared with Sanger-sequenc-
ing and the results of the external supplier. Beyond we found a new 
mutation c.2160delC in exon 18 in 40% of the patients leading to a 
frame shift. Another two frame shift mutations were detected in exon 
18 in 10% of the patients respectively, c.2168delT in combination with 
c.2160delC and c.2163insG only.

Conclusion. Divergences regarding the detection of the common mu-
tations could be traced back to inhomogeneous or insufficient tumour 
material. Surprisingly, none of the newly identified mutations have 
been described although they in total occurred in 50% of randomly 
selected cases. A possible explanation may be that commercial assays 
did not cover these deletions that are located nearby but not in the 
known mutation hot spot of exon 18. It must be concluded that these 
mutations induce an at least partial frame shift and thus an EGFR pro-
tein with a change or even a loss in function.

Sa-086 
Quantitative Her2 diagnostics – impact of data analysis  
on amplification status
Klauschen F .1, Stenzinger A .2, Aulmann S .2, Weichert W .2, Denkert C .1, 
Dietel M .1
1Charité, Pathology, Berlin, 
2University of Heidelberg, Institute of Pathology, Heidelberg

Aims. By establishing a connection between Her2 expression/ampli-
fication and response to antibody therapy in breast and gastric cancer 
patients the quantitative analysis of gene amplification using in situ 
hybridisation (ISH) has recently become an important tool in routine 
diagnostic pathology. It has been shown that the number of Her2 gene 
copies has to be set in relation to the chromosome 17 copy number and 
only ratios between Her2 gene and chromosome 17 probe counts >2 
(or >2.2) are considered indicative of a relevant Her2 amplification. 
Depending on which ISH approach (dual or single colour) is used dif-
ferent data analysis options exist. In the work presented here we review 
and evaluate the differences between the data analysis methods and 
show how they may impact the amplification diagnosis.
Methods. Our approach is based on monte carlo simulations which we 
use to generate a large number of test cases with a realistic distribution 
of the relevant “in-silico-measured” Her2 and chromosome 17 counts.
Results. We show that depending on which ISH method and which 
data analysis approach is used a significant number of borderline cases 
may receive different amplification diagnoses: the two-slide, single-
color SISH approach tends to underestimate the Her2/Chr17 ratio in 
comparison with two-colour FISH or BDISH methods with an indi-
vidual cell-based ratio calculation.
Conclusion. In addition to the relevance of our results for a sound 
and precise Her2 diagnostics, in a time of a steadily increasing use 
of quantitative approaches not only in research but also for routine 
diagnostics, our results underscore the general importance of stan-
dardized and well-designed mathematical data analysis methods in 
molecular pathology.

Sa-087 
The hormone receptor-dependent metabolite profile of  
breast cancer
Budczies J .1, Müller B .M .1, Brockmöller S .F .1, Radke C .2, Wohlgemut G .3, 
Fiehn O .3, Dietel M .1, Denkert C .1
1Charité Hospital, Institute of Pathology, Berlin, 
2DRK Hospital Berlin, Institute of Pathology, Berlin, 
3University of California Davis, Genome Center, Davis, CA

Aims. Worldwide, immunohistologically determination of estrogene 
receptor (ER) and HER2 status is part of the breast cancer routine di-
agnostics. However, not much is known about the concentrations of 
small molecules in breast cancer tissues depending on ER and HER2 
status.
Methods. A gas chromatography mass spectrometry (GC-MS) metab-
olomics study was conducted by the METAcancer consortium. In this 
project, 275 fresh-frozen breast cancer tissues from the METAcancer 
tumor bank were analyzed using GC-MS. Prior to metabolic profiling, 
tumors were divided in a training (187 tumors) and a validation cohort 
(88 tumors) with comparable clinicopathological characteristics. Both 
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cohorts were profiled at the Fiehn lab (UC Davis, CA), the training 
cohort at November 2008, the validation cohort at February 2009.
Results. Analysis of the training cohort led to identification of 468 
metabolites that are abundant in breast cancer tissues. 161 out of 
these could be mapped to known chemical structures and metabo-
lite names. Metabolite-by-metabolite analysis of the training cohort 
revealed 70 metabolites with significantly (p<0.05, Welch’s t-test) dif-
ferent concentrations between between ER+ and ER− tumors. Many of 
these differences (59%) could be affirmed by analysis of the validation 
cohort. Only are few changes (9 metabolites), possibly false positives, 
could be detected between HER2+ and HER2− training tumors. None 
of these changes could be reproduced in the validation cohort.
Conclusion. Metabolomics evolves into a powerful high-throughput 
technology for tissue profiling complementary to gene expression 
analysis and other “-omics” approaches. GC-MS profiling revealed 
a strong dependence of the breast cancer metabolome on estrogene 
receptor, but not on HER2 status. The detected changes in metabolic 
pathways between ER+ and ER− tumors may contribute to a better 
understanding of estrogen driven tumor growth.

Sa-088 
Expression and polymorphism analysis of apoptotic inhibitor 
c-FLIP in thymoma
Belharazem D .1, Bohlender A .1, Ströbel P .2, Marx A .1
1 University Medical Center Mannheim, Department of Pathology, 
Mannheim, 

2 University Medical Center Mannheim, Department of Pathology, 
Mannheim

Aims. The cellular form of FLICE-Inhibitory Protein (cFLIP) is an an-
ti-apoptotic protein, which is expressed in thymocytes of the normal 
thymus and is upregulated in many tumors. It occurs in three splice 
variants:cFlipL (long) and cFlipS (short) and cFlipR (regulatory). 
cFLIP overexpression is generally correlated with resistance to apop-
tosis and we recently showed that a SNP (single nucleotide polymor-
phism; rs10190751) at the 3’splice region in intron 6 of the cFlipR iso-
form confers increased risk to lymphoma development (Üffing,2009).
Methods. Expression of cFlip in thymomas (n=63 cases) and in thy-
moma derived thymocytes (n=20 cases) were quantified using real-
time- qPCR and compared to normal thymuses (n=30 cases) and in 
thymus derived thymocytes (n=15). Thymocytes were obtained by 
mechanical squeezing of thymic tissues through a cell culture sieve 
followed by Ficoll density gradient centrifugation. For Taqman-based 
SNP analysis, primers and an r10190751-specific probe were obtained 
from ABI Applied biosystems. The PCR followed the manufacture’s 
protocol.
Results. Using whole tissue extracts thymomas as a group showed 
higher cFlip mRNA levels than normal thymuses. Expression of cFLIP 
was highly variable among WHO-classified thymoma subtypes, with 
particularly high mRNA levels in type A thymoma compared to type 
B3 thymoma and thymic squamous cell carcinoma (p=0.03). Further-
more, cFlip expression was higher in thymocytes freshly isolated from 
thymomas than in thymus-derived thymocytes (p=0.0028). The allele 
distribution of SNP r10190751 was not significant different between 
thymoma and non-thymoma patients.
Conclusion. Our results suggest that cFlip over-expression in whole 
tissue thymoma extracts suggests a tumor-promoting role of cFlip in 
these tumors in vivo, and may contribute to their common resistance 
to non-surgical treatments. cFlip was also upregulated in thymoma-
derived thymocytes a finding which may have implications to the 
well known abnormalities of intratumorous thymocyte development. 
Blocking cFlip by appropriate drugs could thus be a promising novel 
therapeutic strategy.

Sa-089 
Comparison of different methods to analyze KRAS mutations  
in colorectal cancer specimens
Otto M .1, Arens N .2, Bertz S .1, Kriegsmann M .1, Kriegsmann J .1
1 Center of Histology, Cytology and Molecular Diagnostics Trier, 
Molecular Pathology Trier, Trier, 

2Molecular Pathology Trier, Trier

Aims. Today, KRAS-mutation-analysis is a standardized molecular 
pathological procedure in metastasized colorectal cancer. New evi-
dence showed that patients harbouring KRAS- mutations at codons 12 
and 13 are not responsive to therapy with anti-EGFR monoclonal anti-
bodies. Therefore, new mutational screening tools have been proposed 
to select patients who will benefit from anti-EGFR targeted therapy, 
reducing inappropriate, expensive treatments and unwarranted side 
effects. We analysed 352 sequential specimens using LCD-Array-Chip-
Technology by PCR and reverse hybridization of the PCR product on 
a DNA-chip (Chipron). To evaluate the efficacy of different detection 
methods Sanger sequencing was compared to chip technology by dou-
ble analysis in 54 specimens.
Methods. KRAS-mutation analysis was performed in 352 consecutive 
selected FFPE tumour specimens. At first, the tumour tissue was man-
ually microdissected from paraffin slides. Tissues were treated with 
proteinase K followed by DNA isolation. PCR was performed using 
standard primers. After purification, PCR products were analysed us-
ing conventional Sanger sequencing (54 cases) and LCD-Array-Chip 
analysis (352 cases).
Results. In 106 of 352 FFPE specimens mutations could be detected. 
The tissues harboured the following mutations: 83.5% point mutation 
at codon 12 with replacement of Glycin by Asparagin in 42.5%, by Va-
lin in 18.1%, by Cystin in 10.2%, by Serin in 8.7% and by Alanin in 3.9%. 
21 cases (16.5%) showed a point mutation in codon 13 with a replace-
ment of Glycin by Asparagin in 15.0% and Cystin in 1.6%. Mutational 
analyis for codon 59 or codon 61 was not done. In all cases with dou-
ble analysis, different results occurred in 11 cases (20.4%). Mutations 
were detected in 7 cases applying LCD-Array-analysis while Sanger 
sequencing revealed wild type. In two cases mutations were present in 
different locations, but with reverse sequence and in one case we found 
a mutation in the same codon but with different sequence. Tumour 
tissues with different results in the two procedures were characterized 
either by a very low amount of tumour tissue or predominant inflam-
mation.
Conclusion. The analysis of colorectal tumors for KRAS mutations 
using LCD-Array-Chip technique allows a highly specific detection of 
mutations in codons 12 and 13. The higher rate of detection of muta-
tions applying this technology may be explained by higher sensitivity 
due to inclusion of “wild-type” suppressor compound (WSC) in the 
hybridization assay.
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Sa-090 
Multiple oncogenic mutations and clonal relationship  
in  spatially distinct benign human epidermal tumors
Hafner C .1, Toll A .2, Fernandez-Casado A .2, Earl J .3, Marques M .3, 
Acquadro F .4, Mendez-Pertuz M .3, Urioste M .4, Malats N .5, Burns J .6, 
Knowles M .6, Cigudosa J .4, Vogt T .7, Landthaler M .1, Pujol R .2, 
Hartmann A .8, Real F .3

1University Regensburg, Dept . of Dermatology, Regensburg, 
2Hospital del Mar, Dept . of Dermatology, Barcelona, 
3CNIO, Dept . of Molecular Pathology, Madrid, 
4CNIO, Dept . of Cancer Genetics, Madrid, 
5CNIO, Dept . of Molecular Epidemiology, Madrid, 
6 Cancer Research UK Clinical Center, Leeds Institute of 
Molecular Medicine, Leeds, 

7University Homburg, Dept . of Dermatology, Homburg, 
8University Erlangen, Institute of Pathology, Erlangen

Aims. Malignant tumours result from the accumulation of genetic 
alterations in oncogenes and tumour suppressor genes. Much less is 
known about the somatic genetic changes associated with benign tu-
mours. Seborrheic keratoses (SK) are very frequent benign epidermal 
tumours with no malignant potential; their incidence increases with 
age. The aim of the present study was too search for somatic oncogene 
mutations in these benign skin tumors and evaluate the clonality of 
multifocal lesions.
Methods. We have analyzed a large number of SK, including multiple 
lesions from each patient, and have performed a comprehensive mu-
tational screen of genes in the FGFR3-RAS-MAPK and PI3 K path-
ways. In addition, we investigated induction of senescence and DNA 
damage response and used aCGH and X-chromosomal inactivation 
to define the chromosomal instability and clonality of these benign 
tumours.
Results. We found that SK commonly harbour multiple bona fide 
activating mutations in FGFR3, HRAS, KRAS, EGFR, PIK3CA and 
AKT1 but not in tumour suppressor genes. The majority of SK (139/158, 
79.4%) showed mutations in al least one oncogene. Despite this, we 
find no evidence of senescence-associated β-galactosidase activity or 
expression of senescence markers. The pattern of oncogene mutations 
and X-chromosome inactivation analysis significantly departs from 
randomness (probabilities: 3.8×10–5 to 3.8×10–8) and support the no-
tion that apparently independent clonal lesions from a given patient 
share a phylogenetic relationship.
Conclusion. Our findings indicate that multiple oncogenic mutations 
in the major signalling pathways involved in cancer are not enough to 
drive malignant tumour progression and suggest an important role 
for changes in genomic architecture. We provide new clues on the ori-
gin and spread of oncogenic mutations in tissues, including the notion 
that apparently independent (multicentric) adult tumors may share a 
clonal origin.

Sa-091 
Analysis of the TNFAIP3 (A20) tumor suppressor gene in  
classical Hodgkin’s lymphoma
Etzel B .-M .1, Gerth M .1, Chen Y .1, Petersen I .1
1Friedrich Schiller University Jena, Institute of Pathology, Jena

Aims. Survival and proliferation of Hodgkin and Reed/Sternberg 
(HRS) cells, the malignant cells of classical Hodgkin lymphoma 
(cHL), are dependent on constitutive activation of nuclear factor kB 
(NF-kB). Recently, one of the inhibitors of the NF-kB, the TNF-α-
induced protein 3 (TNFAIP3), also known as the dual ubiquitinat-
ing and deubiquitinating enzyme A20, was found to be inactivated 
by deletions and/or point mutations in cHL. A20 is encoded by the 
TNFAIP3 gene. These findings established TNFAIP3 as an important 
tumor suppressor gene. We studied TNFAIP3 in cHL cases together 
with clinicopathological parameters.

Methods. Lymph node samples from 42 patients with cHL were col-
lected from the Department of Pathology at the Jena University Hos-
pital. TNFAIP3 mutations were examined by directly sequencing of 
genomic DNA using published sets of primers.
Results. By morphological and immunohistochemical analysis, the 
cases were categorized according the WHO classification with nodu-
lar sclerosis cHL (NSHL) and mixed cellularity cHL being the most 
frequent subtypes. So far, we detected mutations in 5 out of 21 cases 
that were distributed in exons 2, 5, 7 and 9.
Conclusion. Our study confirms the frequent involvement of the 
TNFAIP3 tumor suppressor gene in cHL. A20 may be a prevalent 
suppressor of both autoimmune disease and lymphoma in human 
patients, thereby providing a critical molecular link between chronic 
inflammation and cancer.

Sa-092 
Pouring stabilization bodies for paraffin tissue microarrays  
using agar and top pin tissue arrayers
Vogel U .F .1
1 Eberhard Karls University, University Hospital, Institute of Pathology, 
Tübingen

Aims. Paraffin tissue microarrays (PTMAs) are a well-accepted tech-
nique especially in translational pathology. Up to 2500 paraffin tissue 
core biopsies (PTCBs) can be installed in preformed holes in so-called 
recipient paraffin blocks (37×23×5  mm). To prevent the rolling and 
folding of PTCBs at sectioning a melting process of the filled PTMAs 
is recommended. However, the PTCBs may topple down during the 
melting process if more than one PTCB (composite PTCB) is installed 
in one hole of the PTMA. This problem can be solved by using so-
called stabilization bodies, i.e. paraffinized agar plates (35×21×4 mm) 
with preformed holes. The present study should investigate whether 
the construction of low cost agar stabilization bodies can be easily fea-
sible by using top pin arrayers.
Methods. A boiling 2% agar solution was poured into different molds 
(e.g. plastic lid of a pipette tip box). Top pin arrayers were placed from 
above into the hot and liquid agar. After solidification the pins were 
withdrawn resulting in agar plates with preformed recipient holes. 
These agar plates were paraffinized in an ordinary tissue processor. 
The paraffinized agar plates were embedded in paraffin blocks or used 
as stand alones. The PTMAs were filled manually with PTCBs in a 
routine fashion and then completely melted (30 min, 60 C). After re-
solidification the PTMAs were cut and the sections stained according 
to standard procedures.
Results. It was easily feasible to pour the holes of the agar stabiliza-
tion bodies using top pin arrayers. Paraffinization of these agar plates 
was successfully done using ordinary tissue processors. Prior to the 
melting process the PTCBs missed a strong contact to the surround-
ing paraffin. The stabilization bodies prevented the PTCBs from top-
pling during the melting process. After the melting process the PTCBs 
firmly adhered to the surrounding paraffin and the paraffinized agar.
Conclusion. The construction of low cost agar stabilization bodies is 
feasible using top pin arrayers. Agar stabilization bodies enhance the 
efficacy and quality of the PTMA technique by providing a melting 
procedure for composite PTCBs.
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Sa-093 
Glycoproteome of ovarian cancer: diagnostic and therapeutic 
implications
Zimmermann A .-K .1, Hüttenhain R .2, Heinzelmann-Schwarz V .3, Ikenberg 
K .1, Dinulescu D .4, Fink D .3, Moch H .1, Aebersold R .2, Caduff R .1, Wild P .1
1University Hospital Zurich, Department of Surgical Pathology, Zürich, 
2ETH Zurich, Institute of Molecular Systems Biology, Zürich, 
3University Hospital Zurich, Clinic of Gynecology, Zürich, 
4 Brigham and Womens’s Hospital, Dana-Farber/Harvard Cancer Institute, 
Boston

Aims. Applying a systems biology approach to discover ovarian can-
cer specific protein signatures in tumor tissue and in serum for diag-
nosis and treatment.
Methods. Ovarian tissue from a conditional KRAS overexpression 
and PTEN knock-out mouse model was investigated using selective 
enrichment of N-glycopeptides and mass spectrometry-based label-
free quantification. Mouse tissue signatures were validated in plasma 
and tissue of humans by selected reaction monitoring (SRM), ELISA, 
fluorescence in situ hybridization (PTEN FISH), sequencing (KRAS) 
and immunohistochemistry (IHC) techniques.
Results. Mouse tissue signatures were verified in human plasma of 
patients with ovarian cancer. Ovarian cancer tissue microarrays were 
used to validate plasma signatures in human tissue by IHC, KRAS se-
quencing and PTEN FISH.
Conclusion. The combined approach of molecular tissue and serum 
analysis provides novel information on ovarian cancer progression. 
The availability of serum biomarkers for the detection and treatment 
of women with ovarian cancer will have profound impact on the man-
agement of the disease.

Poster Paidopathologie

Sa-094 
Interstitial pulmonary emphysema – a differential diagnosis  
of (congenital) pulmonary lymphangiectasia
Goltz D .1, Fronhoffs F .1, Brevis F .2, Rosenbaum T .3, Müller A .M .1
1University Bonn Medical Center, Institute of Pathology, Bonn, 
2Childrens’ Hospital Duisburg, Childrens’ Hospital Duisburg, Duisburg, 
3Childrens’ Hospital Duisburg, Childrens’ Hospital, Duisburg

Aims. Interstitial pulmonary emphysema (IPE), a common complica-
tion of mechanical ventilation in preterms, is defined as leakage and 
dissection of air into the connective tissue, peribronchial tissue and 
the perivaskulär sheath and sometimes into the lymphatics and veins.
Methods. We present the case of a preterm baby of nearly 27 weeks of 
gestation. Three weeks prior to birth – after premature rupture of the 
membranes – a single dose of β-methasone had been administered. 
Due to severe signs of respiratory distress syndrome mechanical ven-
tilation was started. As the respiratory situation deteriorated, high 
frequency oscillatory ventilation was started. Failure of conventional 
therapies and worsening respiratory function eventually led to death 
within 24 h.
Results. Post mortem examination revealed severe IPE, pneumoperi-
cardium and air emboli in the right coronary artery. Giant cells could 
not be detected. Furthermore hyaline membrane disease could be 
proven.
Conclusion. IPE is a complication of mechanical ventilation in pre-
term neonates. It is caused by air leakage into the interstitial pulmo-
nary parenchyma and related to a deficiency in pores of Kohn in the 
immature lung resulting in reduced collateral air dispersion. Adverse 
effects of IPE are related to a ventilation – perfusion mismatch of the 
affected tissue with consecutive compression of the adjacent regular 
tissue, pneumothorax, pneumomediastinum, pneumopericardium 

and– although seldom that impressive as in the presented case – air 
embolism. The presence of IPE is, especially in very-low-birth-weight 
infants, associated with a high mortality and significant long-term 
morbidity, including an increased risk of chronic lung disease. Main 
differential diagnosis is pulmonary lymphangiectasia. Our case dem-
onstrates that giant cells, often regarded as principal histological dif-
ferential diagnostic criteria for IPE, can be missing.

Sa-095 
Visceral myopathy – a cause of chronic intestinal 
 pseudo-obstruction
Müller A .M .1, Loff S .2
1University Bonn Medical Center, Institute of Pathology, Bonn, 
2Olga Hospital Stuttgart, Peadiatric Surgery, Stuttgart

Aims. Chronic intestinal pseudoobstruction is defined as impaired 
peristalsis, resulting in intestinal obstruction in the absence of a me-
chanical etiology. The diverse causes fall into two categories: neuro-
genic or myopathic. In contrast to visceral neuropathy (e.g. hypo- and 
aganglionosis), visceral myopathy is caused by degeneration of the 
visceral smooth muscles.
Methods. We report of a female patient of yet 19 years suffering since 
early childhood from impaired peristalsis and consecutive gross dila-
tation of the stomach as well as the small and large intestine. Because 
of lacking propulsion she had had several stomata and is now mainly 
parenterally nourished. Under therapeutic aspects dilated intestinal 
segments were repeatedly resected.
Results. Morphologically, all specimens displayed a patchy atrophy of 
the stratum longitudinale of the tunica muscularis propria, consecu-
tive fibrosis and missing of ganglia of the plexus myentericus.
Conclusion. This is the rare case of a visceral myopathy causing a pri-
mary intestinal pseudo-obstruction. Visceral myopathies are a heter-
ogenous group, partly genetically determined and defined by a mor-
phological disturbance of the intestinal smooth muscles. Interestingly, 
stratum longitudinale is more often and more severe affected than the 
circular stratum. There are cases with family history with varying he-
redity transmission as well as reports of sporadic cases. Furthermore, 
this diagnosis is associated with several syndromes like megacystis-
microcolon-hypoperistalsis syndrome.

Sa-096 
VACTERL association with pulmonary isomerism and 
 anisosplenia: overlap with heterotaxy
Menter T .1, Schneider J .2, Benzing J .2, Hammer J .3, Glanzmann R .2, 
Miny P .2, Filges I .2, Röthlisberger B .4, Huber A .4, Casey B .5, Bruder E .1
1University of Basel, Institute of Pathology, Basel, 
2University of Basel, University Children’s Hospital, Basel, 
3University of BAsel, University Children’s Hospital, Basel, 
4University of Basel, Kantonsspital Aarau, Aarau, 
5 University of British Columbia, Department of Pathology & Laboratory 
Medicine, Vancouver

Aims. VACTERL is a well-recognized association with major anoma-
lies involving the vertebral bodies, anus, heart, trachea and/or esoph-
agus, kidneys and the limbs. Anisosplenia and lung isomerism are 
elements of laterality defects. During the past 13 years, however, 17 
patients have been described with features overlapping between VAC-
TERL association and X-linked heterotaxy.
Methods. An autopsy was performed including extensive macroscop-
ic and microscopic processing. The ZIC3 coding region was sequenced 
and an array CGH performed. A medline search on the key words 
VACTERL and heterotaxy was undertaken.
Results. We report on an infant with multiple vertebral defects, atrial 
septal defect type II, tracheoesophageal fistula type C, tracheal and 
bronchial stenosis, alobar left pulmonary isomerism, left pelvic kidney 
and anisosplenia suggesting an overlapping phenotype of the VAC-
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TERL association and heterotaxy. Sequencing of the ZIC3 coding re-
gion revealed no mutations. Array CGH was normal.
Conclusion. To the best of our knowledge there are only 17 previ-
ous patients linking elements of VACTERL association and hetero-
taxy. Recent studies challenge the view of VACTERL association as 
a distinct malformation entity: they comprise an implication of the 
FOX transcription factor gene cluster not only in the development of 
VACTERL association but also in lung lobation defects, a polyalanine 
expansion in the ZIC3 gene in combination with symptoms of both X-
linked heterotaxy and VACTERL as well as studies of embryonic path-
ways involving of both entities. Our findings add momentum to a re-
lated or even common origin of clinical manifestations in heterotaxy 
and VACTERL association with involvement of yet different genes.

Sa-097 
Focal epithelial hyperplasia – Heck’s Disease
Huss S .1, Fronhoffs F .1, Brokmeier U .2, Wenghoefer M .3, Müller A .M .1
1University Bonn Medical Center, Institute of Pathology, Bonn, 
2 Childrens’ Hospital St . Augustin, Dept . of Pediatric Surgery, 
St . Augustin, 

3 University Bonn Medical Center, Clinic of Oral and Maxillofacial 
Surgery, Bonn

Aims. Focal epithelial hyperplasia (Heck’s disease), a rare papulonod-
ular lesion of the oral cavity, is associated with the human papilloma 
virus (HPV) types 13, 18 or 32. Mainly affecting children it is most 
common among American Indians and the Eskimos in Greenland; 
sporadically it is encountered in Caucasians. Spontaneous regression 
is common. Clinically it is characterized by multiple small nodules of 
the oral mucosa, especially of the lips and buccal mucosa.
Methods. We report the case of a 13-year-old Turkish boy who pre-
sented with multiple, partly planar and partly raised tumors of the 
buccal mucosa. For diagnostic purposes, a biopsy was taken.
Results. Histology showed hyperplastic mucosa with parakeratosis 
and koilocytes. Latter reacted positively with an antibody against 
HPV, which molecular pathology proved to be HPV 13 (low risk).
Conclusion. Only the combination of histological and molecular 
pathological findings allowed the diagnosis of M. Heck (focal epi-
thelial hyperplasia). Hence, depending on the clinical findings the 
indication for biopsy should be liberal in unusual lesions of the oral 
mucosa. The molecular detection of HPV 13 had direct therapeutic 
implications, since immunosuppressive therapy with topical steroids 
that are applied to reactive oral lesions, is contraindicated in lesions of 
viral origin. Furthermore this diagnosis is important in immunosup-
pressed patients as they have a raised risk for malignant transforma-
tion of a focal epithelial hyperplasia.

Sa-098 
Evaluation of intrauterine death: importance of placenta  
examination
Freitag L .1, Hussein K .1
1Hannover Medical School, Institute of Pathology, Hannover

Aims. Intrauterine death is a multifactor lethal complication during 
pregnancy. In this retrospective analysis we aimed to evaluate the 
pathological-anatomical findings of children and placentas as well as 
the indications for induced abortion.
Methods. Retrospective screening for routine post-mortem examina-
tions (1998–2008) and evaluation of anatomical malformations, pla-
centa histology and clinical data.
Results. (1) 178 pregnacies, 180 placentas, 182 children (4 siblings); 
maternal age: mean 28.7, range 15–50 years; gestation age mean 19.9, 
range 11–41 weeks. (2) Placenta status: normal (n=60), vascular/throm-
botic and/or maturation disorders (n=57), placentitis/chorioamnion-
itis (n=44), not determined (n=19). (3) Foetal status: normal anatomy 
(n=99), musculoskeletal malformations (n=24), organ malformations 

(n=35), others/not determined (n=24). (4) Association of intrauterine 
death with: placenta disease (n=101), induced abortion [n=21; trisomy 
18 (n=8/21), trisomy 21 (n=6/21), other indications (n=7/21)], no mor-
phological correlate after examination of the placenta and foetal anat-
omy (n=21), others/not determined (n=39).
Conclusion. Placenta examination is important for explaining intra-
uterine death because in approximately half of the cases an association 
with placenta diseases can be found.

Sa-099 
Arrhythmogenic right ventricular dysplasia in an adolescent 
presenting echocardiography with left ventricular  
non- compaction syndrome
Goltz D .1, Gevensleben H .1, Stegger J .2, Fink C .2, Haun C .3, Müller A .M .1
1University Bonn Medical Center, Institute of Pathology, Bonn, 
2German pediatric heart center, Childrens’ Hospital, St . Augustin, 
3 German pediatric heart center, Asklepios Children’s Hospital 
St . Augustin, St . Augustin

Aims. The isolated left ventricular non-compaction syndrome is mor-
phologically characterized by deep recesses in the trabecular portion 
of the left ventricle. These patients present with combined systolic and 
diastolic dysfunction and are prone to ventricular arrhythmias and 
embolic events.
Methods. A 16-year-old boy collapsed playing football at school. After 
successful resuscitation, he remained clinically unstable with recur-
rent ventricular tachyarrhythmias and poor left ventricular function 
presenting with the characteristic echocardiographic image of left 
ventricular non-compaction syndrome. Despite intensive therapy 
including ECMO and cerebrospinal fluid drainage, the patient devel-
oped progressive cerebral edema, on the occasion of which therapy 
was discontinued.
Results. Autopsy findings: the heart weighed 635 g. Macroscopic ex-
amination showed no abnormalities. Histological processing of the 
right ventricular outflow tract revealed arrhythmogenic right ven-
tricular dysplasia. Pathomorphologically, left ventricular non-com-
paction syndrome could be excluded.
Conclusion. Modern imaging techniques allow for a more detailed 
analysis of the cardiac morphology and function. Therefore, the oth-
erwise very rare pathological diagnosis of non-compaction cardiomy-
opathy is increasingly deduced from abnormal echocardiographic or 
magnetic resonance imaging findings. At the same time isolated non-
compaction cardiomyopathy is an extremely rare ontogenetic disor-
der preferentially affecting the left ventricular myocardium. Our case 
highlights that postmortem examination still is essential to allow for 
the correct morphological diagnosis of arrhythmogenic right ventric-
ular dysplasia, which most likely caused the initial arrhythmogenic 
event, and rule out left ventricular non-compaction syndrome as the 
cause of sudden death in this particular patient.

Sa-100 
Juvenile xanthogranuloma in a boy with a history  
of Langerhans cell histiocytosis
Strehl J .1, Agaimy A .1, Hartmann A .1
1University Erlangen/Nuremberg, Institute of Pathology, Erlangen

Aims. Presentation of an unusual case of a 3-year-old child with a his-
tory of Langerhans cell histiocytosis who developed two juvenile xan-
thogranulomas in the are of the forehead and the right eyelid. The boy 
has been diagnosed with Langerhans cell histiocytosis affecting the 
right femur and soft tissue of the thigh at an age of 9 months. A regime 
of corticosteroids and alcaloids had led to a complete remission. At 
age 3, he developed a nodular tumor of 2 cm on the forehead as well 
as a small nodule of 0.4 cm adherent to the right eyelid. These lesions 
developed within 6 weeks and were located in the subcutis.
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Methods. Conventional histopathology (hematoxylin/Eosin) and im-
munohistochemistry.
Results. Histological examination showed dense nodular aggregates 
of cells with spindle cell like morphology arranged in a storiform 
pattern. Close examination of the smaller lesion showed numerous 
multinucleated cells with a Touton-like morphology. The larger lesion 
contained similar multinucleated cells, albeit in scarce numbers and 
mainly limited to the periphery of the tumor Immunohistochemi-
cally, the lesional cells stained positive for CD68 but were completely 
negative for S100, CD1a and Langerin. The immunoprofile of the le-
sional cells excluded a recurrence of the Langerhans histiocytosis. A 
diagnosis of juvenile xanthogranuloma was made on the basis of his-
tomorphology and CD68 positivity.
Conclusion. To our knowledge, only 8 cases of juvenile xanthogranu-
loma in patients with Langerhans histiocytosis have been described 
in the literature. Currently, it remains speculative whether juvenile 
xanthogranuloma in such patients represents a distinct and indepen-
dent metachronous lesion or the result of an “antigen shift” following 
therapy of Langerhans cell histiocytosis.

Sa-101 
Malignant peritoneal mesothelioma in young females:  
an under-recognized entity
Agaimy A .1, Brecht I .2, Thiel F .3, Metzler M .2, Holter W .2, Hartmann A .1
1 Friedrich-Alexander University of Erlangen, Institute of Pathology, 
Erlangen, 

2 Friedrich-Alexander University of Erlangen, Kinder- und Jugendklinik, 
Erlangen, 

3 Friedrich-Alexander University of Erlangen, Department of Obstetric 
and Gynecology, Erlangen

Aims. Malignant peritoneal mesothelioma usually occur in elderly 
men with a history of occupational exposure to asbestos. However, 
a subset of periotneal mesotheliomas unrelated to asbestos exposure 
have been increasingly described in women, and they have occurred at 
a particularly young age.
Methods. We describe two young women (15 years and 30 years of 
age) who presented with abdominal pain and/or discomfort. Both 
were found to have a wide spread tumor involving the abdominopel-
vic peritoneum either on imaging procedures or during surgery/lapa-
rotomy. The clinical diagnosis was mostly advanced ovarian cancer. 
While one case has been initially diagnosed as serous carcinoma of the 
ovary by the local pathologist, the other tumor could be recognized 
as mesothelioma at the time of frozen section examination. Both pa-
tients underwent complete resection of gross tumor masses followed 
by HIPEC therapy and subsequent adjuvant chemotherapy.
Results. Histologically, both tumor were similarly composed of tu-
bulopapillary structures covered or lined by cuboidal bland-looking 
epithelioid cells with pale-eosinophilic cytoplasm and rounded or 
oval nuculei. Prominent cytoplasmic vacuolization as well as adeno-
matoid-like and papillary mesothelioma-like pattern was seen at least 
focally in both cases. The cell morphology was very reminiscent of ac-
tivated mesothelial cells and mitoses were very scant. Immunohisto-
chemistry showed a mesothelial phenotype (CK7+CK5+D2–40+ cal-
retinin +PAX8-estrogen-progesteron-BerEp4-CEA−).
Conclusion. Malignant peritoneal mesothelioma in young women 
are likely to be under-recognized, and most might have been misdi-
agnosed as ovarian serous carcinoma, given the highly overlapping 
histological and immunohistochemical features. This differential di-
agnosis should be taken into consideration when dealing with serous 
carcinoma-like bland looking neoplasms in women, particularly in 
the pediatric population when carcinomas are exceptionally rare.

Sa-102 
Reticular/microcystic malignant peripheral nerve sheath 
tumor in a child without NF1: report of an unusual low-grade 
sarcoma with 18-year follow-up
Agaimy A .1, Jüngert J .2, Brecht I .2, Holter W .2, Metzler M .2
1 Friedrich-Alexander University of Erlangen, Institute of Pathology, 
Erlangen, 

2 Friedrich-Alexander University of Erlangen, Kinder- und Jugendklinik, 
Erlangen

Aims. Malignant peripheral nerve sheath tumors (MPNST) may dis-
play a large spectrum of histological features including low-grade and 
epithelioid variants, but the majority of them are high-grade spindle 
cell sarcomas. Almost 50% of pediatric MPNSTs are neurofibromato-
sis type 1 (NF1)-associated high-grade neoplasms that commonly give 
rise to distant hematogenic metastasis within the few years following 
diagnosis with generally poor prognosis.
Methods. We herein describe an unusual case of large retroperitoneal 
MPNST that developed in a 7-year-old girl without family history or 
clinical features of NF1. The patient underwent multiple surgical in-
terventions interrupted by multiple courses of polychemotherapy and 
irradiation therapy for primary tumor and recurrences. She developed 
multiple tumor manifestations in the abdomen more than 4 years lat-
er. The patient is currently alive with metastatic disease 18 years from 
initial surgery (under interferon maintenance therapy).
Results. The tumors showed unusual low grade myxoid morphology 
with prominent reticular/microcystic pattern. Immunohistochemis-
try showed strong and diffuse expression of S100, but not of GFAP and 
the perineurial cell markers claudin-1, EMA and GLUT-1.
Conclusion. Awareness of this unusual and potentially misleading 
histological variant of MPNST is necessary to avoid confusion with 
a variety of other benign and malignant entities, in particular be-
nign perineurioma and the recently described reticular/microcystic 
schwannoma.

Poster Uropathologie: Harnblasentumoren, 
Prostatatumoren

Sa-103 
Update on pT1 bladder cancer: combination of “normal” CK20 
expression with low proliferation index predicts favourable 
outcome in pT1 bladder cancer
Bertz S .1, Otto W .2, Denzinger S .2, Wieland W .F .2, Stöhr R .1, Link S .2, 
Hofstädter F .3, Hartmann A .1
1University Hospital Erlangen, Department of Pathology, Erlangen, 
2University of Regensburg, Department of Urology, Regensburg, 
3University of Regensburg, Institute of Pathology, Regensburg

Aims. To date the prognostic values of CK20, Ki-67 and p53 have been 
investigated only for the whole group of “superficial” bladder tumours 
combining pTa and pT1 tumours. We analysed a large single-centre se-
ries of primary pT1 tumours in order to identify immunohistochemi-
cal markers improving risk stratification within this separate group 
of tumours.
Methods. Tissue specimens of 309 patients with initial pT1 bladder 
cancer were re-evaluated histologically according to the 1973 WHO 
classification. Analysis of morphological parameters included tumour 
growth pattern, histological grade and extent of invasion. Immu-
nohistochemistry was performed for CK20, Ki-67 and p53. Clinical 
follow-up included data on tumour progression, tumour recurrence 
and survival.
Results. As previously shown, univariate analysis showed a signifi-
cant correlation of CK20, Ki-67 and p53 with survival. A significant 
association was also found between abnormal CK20 expression and 
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recurrence and between high proliferation index and progression. 
Additional multivariate analysis revealed significant correlations be-
tween tumour specific survival and expression of CK20 and Ki-67 but 
not p53. In multivariate analysis CK20 and Ki-67 revealed as indepen-
dent markers of tumour recurrence and tumour progression, respec-
tively. Combined analysis of tumours with high proliferation index 
and abnormal CK20 expression showed significantly worse survival, 
recurrence and progression rates. Additionally we found an infiltra-
tive growth pattern and extensive invasion (>1 HPF) to be significantly 
correlated with tumour progression.
Conclusion. Ki-67 and CK20 are potentially predictive markers of tu-
mour specific survival in pT1 bladder cancer. The predictive value of 
p53 remains unclear. If analysed separately abnormal CK20 expression 
is the only independent predictive biomarker of tumour recurrence 
in pT1 disease identified up to now. High Ki-67 labelling index is an 
independent marker of tumour progression. If analysed as combined 
factors low Ki-67 index and normal CK20 expression are potential im-
munohistochemical markers, which define a relatively small subgroup 
of patients (20–30%) within pT1 bladder cancer with very low risk of 
recurrence and progression and better tumour specific survival. Both 
markers should be evaluated for an added prognostic value in addition 
to clinicopathological features like tumour size, multifocality, grade 
and presence of carcinoma in situ and should be included into predic-
tive nomograms.

Sa-104 
PTEN deletions are related to disease progression and poor 
prognosis in bladder cancer
Cordes I .1, Burkhardt L .1, Zygis D .1, Rink M .2, Dahlem R .2, Fisch M .2, 
Höppner W .3, Wagner W .4, Bokemeyer C .5, Terracciano L .6, 
Sauter G .1, Minner S .1
1University Medical Center Hamburg-Eppendorf, Pathology, Hamburg, 
2University Medical Center Hamburg-Eppendorf, Urology, Hamburg, 
3 Clinical Center Itzehoe, Urology, Itzehoe, 
4German Armed Forces Hospital Hamburg, Urology, Hamburg, 
5 University Medical Center Hamburg-Eppendorf, Oncology, Hematology, 
Bone Marrow Transplantation with Section Pneumology, Hamburg, 

6University of Basel, Pathology, Basel

Aims. The PTEN (Phospatase and Tensin Homolog deleted on chro-
mosome Ten) gene is frequently altered in cancer and has been sus-
pected to contribute to tumor progression. Although a number of 
studies have analyzed the impact of PTEN inactivation on bladder 
cancer phenotype and patients prognosis, the results of these studies 
are largely discrepant with respect to frequency and prognostic value. 
The aim of this study was to further clarify the potential relevance of 
PTEN deletions in bladder cancer with respect to tumor phenotype 
and clinical outcome.
Methods. A pre-existing bladder cancer tissue microarray (TMA) 
with clinical follow-up data including 776 bladder cancers was uti-
lized in this study. PTEN deletions were analyzed by dual-color fluo-
rescence in situ hybridization (FISH) using a centromere 10 probe and 
two BAC probes. Furthermore, 16 tumors with known heterozygous 
PTEN deletion were analyzed for the prevalence of PTEN mutations 
(Exon 1–9).
Results. Heterozygous PTEN deletions were present in 10.9% of all 
bladder cancers. PTEN deletions were equally frequent in tumors of 
all stages (p=0.0726) but were significantly associated with high grade 
(p=0.001). The association with high grade was not found in the sub-
groups of pTa (p=0.0119) and pT1 (p=0.2825) tumors. PTEN deletions 
were associated with increased risk for recurrences in 183 pTa tumors 
(p=0.0173) and increased progression risk in 74 pT1 tumors (p=0.0016) 
but not with survival in 160 invasive cancers (pT2–4; p=0.8874). The 
mutation analysis revealed only one case with a silent mutation in 
Exon 2.

Conclusion. The results of this study demonstrate that heterozygous 
PTEN deletion characterizes a subset of aggressive tumors with an in-
creased risk for recurrences and increased progression risk. Since our 
analysis did not reveal any PTEN gene mutation, it can be hypothe-
sized that merely a reduced gene dosage in PTEN deleted cancers with 
one intact PTEN gene copy might be sufficient to cause an aggressive 
behavior of tumors.

Sa-105 
Lymphovascular Invasion is a Risk Factor for Understaging in 
pT1 Urothelial Carcinoma of the Bladder
Braun M .1, Gakis G .2, Todenhoefer T .2, Fend F .3, Stenzl A .2, Perner S .1
1University Hospital Bonn, Institute of Pathology, Bonn, 
2University Hospital Tuebingen, Department of Urology, Tübingen, 
3University Hospital Tuebingen, Institute of Pathology, Tübingen

Aims. Urothelial carcinoma of the bladder (UCB) is often clinically 
understaged at primary diagnosis via transurethral resection of the 
bladder (TURB). Aim of this study was to evaluate the incidence, risk 
factors and clinical outcome of patients with urothelial carcinoma of 
the bladder staged pT1 at primary diagnosis via TURB.
Methods. Of 275 patients with diagnosed UCB undergoing radical 
cystectomy (RC), 32 patients had histologically confirmed pT1 UCB at 
primary diagnosis via TURB. The presence of lymphatic and vascu-
lar invasion in TURB specimens and corresponding RC was assessed 
using conventional H&E staining, as well as immunohistochemical 
staining (IHC) against the lymphatic endothelium marker D2–40 and 
vascular endothelium marker CD31. Kaplan-Meier plots with the log-
rank test were used to estimate recurrence-free and cancer-specific 
survival at a mean follow-up of 26.3 months (3–74).
Results. In RC specimens, pT1 stage was confirmed in 15/32 cases 
(47%). Of these, 17 cases (53%) were understaged in TURB specimens 
(pT2, pT3, and pT4 in 10, 3, and 4 cases, respectively). Lymphovascu-
lar invasion was detected in 8/17 understaged cases (47%) but in no 
case with confirmed pT1 UCB (p=0.003). In TURB specimens, none of 
the cases with confirmed pT1 UCB showed lymphovascular invasion, 
but 2/8 cases with understaged disease (25%)(sensitivity 12%, specific-
ity 100%, PPV 100%, NPV 50%). Of note, on conventional H&E slides, 
lymphovascular invasion was not detectable in 2 TURB and 6 RC 
specimens, but detected in subsequent IHC. Actuarial recurrence-free 
and cancer-specific survival was significantly improved in patients 
with L0/V0 compared to patients with L1 and/or V1 (p<0.05).
Conclusion. Lymphovascular invasion is associated with decreased 
recurrence-free and cancer-specific survival. Understaging in pT1 
urothelial carcinoma of the bladder is frequent (53%) and significantly 
more likely when lymphovascular invasion is present at primary or 
final diagnosis. Further, for patients with UCB, additional immuno-
histochemical assessment for lymphovascular invasion on a regular 
basis might be indicated. This could decrease understaging in UCB 
and result in an earlier radical treatment of the disease.

Sa-106 
Histochemical and immunohistochemical characterization  
of cystitis glandularis
Biesterfeld S .1, Klimach E .2
1Heinrich Heine University, Department of Cytopathology, Düsseldorf, 
2 Johannes Gutenberg University, Department of General and Abdominal 
Surgery, Mainz

Aims. Cystitis glandularis is a rare, but typical condition of the muco-
sa of the bladder or the ureter characterized by glandular, sometimes 
cystic structures covered by a mucinous epithelium with the pres-
ence of goblet cells. In our study we investigated the histochemical 
and the immunohistochemical profile of this benign lesion. The aim 
of the study was to find out if the glandular structures represent an 
intestinal-like phenotype.
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Methods. 24 cases of cystistis glandularis and 34 cases of cystitis cys-
tica as control group were available. As the lesions were very small 
usually, only one representative core per case was embedded in a tissue 
microarray (TMA, Zytomed). Three µm thick paraffin sections were 
H&E-, PAS-D- and Alcian-stained. Further, we applied immunohis-
tochemical reactions using antibodies against CK5/6, CK7, CK20, cdx-
2, uroplakin and MIB-1.
Results. All cases of cystitis glandularis were strongly PAS-D- and 
Alcian-positive. cdx-2 was expressed in 89.3% of the cases, CK20 in 
82.6%. A scattered positivity on a small number of cells was present for 
CK7 in 43.5% of the cases and for CK5/6 in 28%. The MIB-1 expression 
was <1% in all specimens. The results of the 34 control cases of cystitis 
cystica showed significantly different staining profiles (p<0.001). Uro-
plakin was completely negative in cystitis glandularis and positive in 
only three cases of cystitis cystica (8.8%).
Conclusion. In conclusion, cystitis glandularis reveals a histochemi-
cal and immunohistochemical staining pattern similar to that of in-
testinal or colorectal mucosa. The differences to the profile of cystitis 
cystica underline the independent origin of both lesions from each 
other.

Sa-107 
High incidence of histological variants of urothelial carcinoma 
of the bladder in locally advanced disease in a single-center 
cystectomy series after histopathologic re-evaluation
Giedl J .1, Gierth M .2, Denzinger S .2, Otto W .2, Wieland W .2, 
Fritsche H .-M .2, Hartmann A .1
1University of Erlangen-Nuremberg, Erlangen, 
2University of Regensburg, Regensburg

Aims. Urothelial carcinoma (UC) of the bladder is known for diver-
gent differentiation. Histological variants of bladder cancer defined 
in the 2004 WHO classification seem to be underreported in current 
literature. Incidence and prognosis of single histologic variants may 
be well known, but no data on the proportion of histologic variants in 
cystectomy series exist.
Methods. 309 patients with urothelial carcinoma of the bladder treat-
ed by radical cystectomy were included. Specimens of 143 patients 
with locally advanced tumor stage (pT3/4) were re-evaluated by two 
urological pathologists.
Results. In 35 cases (11%), histologic variants of UC (excluding partial 
and complete squamous UC) were observed. The population consisted 
of a variety of unusual architectural patterns of UC, like nested, mi-
crocystic, micropapillary, plasmocytoid, sarcomatoid, clear cell vari-
ant and lymphoepithelioma-like carcinoma.
Conclusion. Histological variants of UC are under-recognized and 
therefore underreported in the current literature. At least 25% of lo-
cally advanced UC (≥pT3) are histological variants of UC. Since the 
subtypes are known to differ from pure UC regarding the prognosis, 
the knowledge and recognition of variants is of importance.

Sa-108 
Functional characterisation of sFRP1 expression loss in  
human papillary bladder cancer
Rogler A .1, Hartmann A .1, Wullich B .2, Goebell P .2, Stöhr R .1
1University Hospital Erlangen, Institute of Pathology, Erlangen, 
2University Hospital Erlangen, Department of Urology, Erlangen

Aims. Secreted frizzled-related protein 1 (sFRP1) is an inhibitor of the 
Wnt-signaling pathway and expression loss is associated with e.g. co-
lon and breast cancer. Our previous studies revealed an involvement 
of sFRP1 loss in progression of papillary bladder cancer. We therefore 
performed functional studies to characterise the role of sFRP1 in pap-
illary bladder cancer cell lines.
Methods. Human papillary bladder cancer cell lines RT112 and BFTC 
905 were used for the analyses. mRNA expression status of sfrp1 and 

Wnt-target genes c-myc and cyclin D1 was determined using qRT-
PCR. Methylation status of sfrp1 promoter was analysed with MS-
PCR. sFRP1 knockdown was performed using sFRP1-specific siRNAs. 
5’Aza-2’deoxycytidine (5’Aza) treatment was used for promoter de-
methylation and restoration of sFRP1 expression. To determine Wnt 
pathway activity a luminescence-based TOP flash/FOP flash assay was 
used. Proliferation level was investigated with ELISA-based BrdU Cell 
Proliferation assay.
Results. RT112 is strongly expressing sfrp1 on mRNA level, whereas 
BFTC905 showed no sfrp1 expression. MS-PCR revealed sfrp1-pro-
moter methylation in BFTC905. This methylation could be reversed 
after 5’-Aza-treatment and led to re-expression of sfrp1 on mRNA 
level. sfrp1 siRNA transfection in RT112 led to ~80% gene silencing. 
sfrp1 knockdown resulted in an upregulation of c-myc (515%) and cy-
clin D1 (51,5%) on mRNA level, however TCF/LEF-presence could not 
be detected, neither in untreated nor in siRNA transfected RT112 cells. 
Untreated BFTC905 cells showed a very weak Wnt signalling activity, 
compared to positive control cell line SW480, but 7-fold higher than in 
untreated and siRNA treated RT112. sfrp1 knockdown in RT112 had no 
influence on cell proliferation.
Conclusion. sfrp1 knockdown in RT112 cells is associated with an 
upregulation of proliferation-associated genes c-myc and cyclin D1, 
whereas this increased expression showed no effects on proliferation 
behaviour of the cells. Knockdown of sFRP1 did not result in signifi-
cant Wnt signaling activity in RT112 cells. Reduced sFRP1 expression 
might increase the proliferative potential of the cells; however addi-
tional genetic events might have to occur to induce increased prolif-
eration of the cells. Ongoing analyses of BFTC905 with transient res-
toration of sFRP1 expression will give further insights into the role of 
sFRP1 in papillary bladder cancer.

Sa-109 
Expression of GLUT1 is associated with increasing grade of  
malignancy in (non-)invasive urothelial carcinomas of  
the bladder
Reis H .1, Tschirdewahn S .2, Szarvas T .2, Rübben H .2, Schmid K .W .1, 
Grabellus F .1
1 University of Duisburg-Essen, Essen, Institute of Pathology 
and Neuropathology, Essen, 

2University of Duisburg-Essen, Essen, Clinic of Urology, Essen

Aims. Urothelial bladder carcinoma is the 7th most common cancer 
worldwide. GLUT1 (Glucose transporter 1) belongs to the expanding 
mammalian facilitative glucose transporter family. GLUT1 is highly 
expressed on endothelial cell surfaces, erythrocytes and perineurium 
etc. Elevated GLUT1-protein expression was observed amongst others 
in the majority of urothelial carcinomas with different impact on clin-
icopathological parameters. While malignant cells have an accelerated 
metabolism with an increased need for energy generation and glucose 
influx, membranous expression of GLUTs is amplified. We systemati-
cally evaluated the GLUT1 protein expression in a large collective of 
urothelial tumours of increasing grade of malignancy, which also was 
flanked by Ki-67-immunohistochemistry. Particular attention was 
paid to non-invasive precursors.
Methods. 105 paraffin-embedded cases of urothelial carcinomas of 
increasing grade of malignancy of the urinary bladder were allocat-
ed (normal urothelium, low/high grade pTa, Cis and invasive carci-
noma). Grading and staging were conducted using 1998 ISUP/2004 
WHO criteria. We used a rabbit polyclonal antibody against GLUT1 
and a mouse monoclonal antibody against Ki-67. Staining intensity of 
GLUT1 was assessed with the Remmele immunoreactive score (IRS). 
Scant cytoplasmatic as well as staining in areas of thermal injury was 
not taken into consideration. Ki-67 labelling index was assessed by 
counting positive nuclei in representative urothelial hot spots.
Results. GLUT1-IRS was significantly associated with Ki-67 labelled 
proliferatory fraction (p <0.0001). Increasing GLUT1-IRS and mean 
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count of Ki-67 positive cells were significantly associated with increas-
ing grade of tumour malignancy (p<0.0001). No significant associa-
tion was found within the group of invasive carcinoma neither regard-
ing tumour grade nor stage.
Conclusion. We demonstrated Glut1 protein expression to be pro-
foundly correlated with increasing malignant potential especially in 
non-invasive urothelial carcinomas. The increase of GLUT1 expres-
sion in non-invasive carcinomas may reflect a genotypic-metabolic 
phenotypic relationship in terms of enhanced cell metabolism (ATP-
generation, building up biomass etc.) parallel to known genetic altera-
tions (e.g. p53/pRb-mutations). A further increase in invasive carcino-
mas may particularly be related to hypoxic conditions.

Sa-110 
Different HER2 protein expression profiles aid in the differen-
tial diagnosis between urothelial carcinoma in situ and reactive 
conditions of the urinary bladder mucosa
Gunia S .1, Koch S .1, May M .2, Erbersdobler A .3
1HELIOS Clinic Bad Saarow, Pathology, Bad Saarow, 
2St .Elisabeth Clinic Straubing, Straubing, 
3University of Rostock, Pathology, Rostock

Aims. HER2 protein expression has been reported in poorly dif-
ferentiated muscle-invasive bladder cancer, but its role in urothelial 
carcinoma in situ (CIS) has not yet been assessed. We evaluated the 
diagnostic role of HER2 expression in terms of segregating CIS from 
reactive conditions.
Methods. A total of 63 bladder biopsies (32 CIS, 5 dysplasia and 26 
reactive urothelial atypia according to consensus classifications) were 
compared by two independent pathologists in terms of their HER2 
staining profiles. To this aim, HER2 protein expression was scored 
separately for the upper and lower half of the urothelium by applying 
the breast cancer scoring rules.
Results. Both raters confirmed a significantly different HER2 status 
in CIS and reactive conditions particularly apparent in the lower half 
of the mucosa (moderate to strong in CIS, absent to weak in reactive 
conditions). Moreover, the difference in staining intensity between the 
upper and lower half of the mucosa was more pronounced in reactive 
atypia compared with CIS.
Conclusion. Immunostaining for HER2 protein represents a so far ne-
glected diagnostic adjunct to aid in the differential diagnosis between 
CIS and reactive conditions. Moreover, future studies are warranted 
in order to investigate the potential benefit of HER2-targeted therapies 
in CIS.

Sa-111 
Uncovering the proteome of late stage prostate cancer  
by imaging mass spectrometry
Schwamborn K .1, Wild P .2, Caprioli R .M .3
1TU Munich, Institute of Pathology, München, 
2University Hospital Zürich, Institute of Surgical Pathology, Zürich, 
3Vanderbilt University, Department of Biochemistry, Nashville

Aims. Although prostate cancer (PCa) is highly curable at an early 
stage the overall death toll remains high due to recurrence of “cured” 
cases and progression to hormone-refractory and/or metastatic dis-
ease. Elucidating changes at the protein level involved in PCa pro-
gression would provide invaluable information. Imaging mass spec-
trometry enables the visualization of the spatial distribution of cancer 
specific protein/peptide expression profiles in correlation with histo-
logical features.
Methods. Formalin-fixed and paraffin-embedded (FFPE) prostate 
samples [normal, 44; PCa, 96; hormone-refractory (HR) PCa, 49 and 
metastases, 23] from a tissue microarray (TMA) were subjected to on-
tissue tryptic digestion. Briefly, sections were mounted onto conduc-
tive glass slides and underwent paraffin removal as well as antigen 

retrieval. On-tissue digestion was achieved by spotting trypsin onto 
the tissue in an array pattern using a Portrait 630 reagent multi-spot-
ter. Following digestion, matrix was spotted directly onto the array 
of tryptic spots. Samples were analyzed utilizing an UltrafleXtreme 
MALDI TOF/TOF mass spectrometer. Additionally, MS/MS mea-
surements of selected peptides were acquired. Data analysis was per-
formed by using the ClinProTools 2.2 and FlexImaging 2.1 software.
Results. On-tissue tryptic digestion of prostate tissue revealed on av-
erage 220 high abundance peptides in the mass range from m/z 600–
4000. When comparing spectra from different regions to one another 
distinctive differences in peak patterns could be identified. For exam-
ple, from regions bearing HRPCa, peptides detected at m/z 886.6 and 
944.6 were at significantly higher intensity compared to localized PCa. 
Similarly, peptides from PCa regions at m/z 916.6 and 2003.3 were also 
observed with significantly higher abundances compared to HRPCa. 
Classification of spectra from localized PCa and HRPCa samples 
could be achieved by combining 7 peaks in a supervised neural net-
work based model resulting in a sensitivity of 78.2% and a specificity of 
92.7%. The tryptic peptide at m/z 944.6 could be identified as a peptide 
from histone H2A. Additionally, localized PCa could be distinguished 
from PCa metastases with a sensitivity of 95.7% and a specificity of 
98.5% utilizing a support vector machine based model.
Conclusion. Further identification of differentially expressed peptides 
and validation on an independent sample set could facilitate the dis-
covery of proteins involved in the progression of PCa.

Sa-112 
The significance of fused glands of Gleason 3+4=7a  
of prostate cancer
Helpap B .1, Kristiansen G .2, Beer M .2, Köllermann J .3, Oehler U .1, 
Progebniak A .1, Fellbaum C .1
1HBH-Hospital, Dept . Pathology, Singen, 
2Zürich, Institute of surgical pathology, Zürich, 
3HSK Hospital, Institute of Pathology, Wiesbaden

Aims. The result of the modified Gleason grading of Pca is a shifting 
of Gleason score 6 to score 7 by a change of fused glands of pattern 3 to 
pattern 4. The finding of fused glands is a significant diagnostic crite-
rium for estimation of the grading score in prostatic carcinomas espe-
cially with small tumor foci .Glandular fusion may be also responsive 
for differences in grading of prostate cancer after re-evaluation by sec-
ond opinion study. Therefore, digitally registered glands of prostatic 
carcinomas with pattern 3 and 4 were analysed.
Methods. 3 pathologist specialised on uropathology and 3 non spe-
cialised general pathologists analysed digitalised slides of HE stained 
glands of carcinomas with Gleason score 6 and 7a with and without 
glandular fusions. The objective magnification has been changed be-
tween 5×, 10× and 20×. The definition of glandular fusion was a com-
plete lack of any stromal fibres between two or more glands.
Results. The overall agreement of the estimation of glands with and 
without fusions analysed by all 6 observers for magnification 5×, 10×, 
20× was 0.78/0.81/0.84. The interobserver reproducibility showed kap-
pa values of 0.57/0.63/0.67. The agreement values of the specialised and 
non specialised pathologists were 0.93/0.94/0.95 and 0.71/0.75/0.80, re-
spectively. The kappa values were 0.86/0.89/0.95 and 0.42/0.51/0.59, re-
spectively. The differences of objective magnification and kappa values 
were significant (p=0.071/0.015/0.001).
Conclusion. In general, agreement and interobserver reproducibility 
of fused and nonfused glands of all oberservers as well as of non- and 
uropathologically specialised pathologists are lower in objective mag-
nification of 5 in contrast to 10× and 20×.The interobserver reproduc-
ibility of fused glands by specialised oberserver was higher than that 
of non specialised pathologists. The results support the findings of dif-
ferent Gleason score after primary Gleason grading and re-evaluation 
by second opinion and highlight the significance of strict criteria for 
fusion of tumor glands.
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Sa-113 
Template based synoptic reports improve the quality  
of pathology reports of prostatectomy specimens
Aumann K .1, Amann D .1, May A .M .1, Kayser G .1, Hauschke D .2, 
Wetterauer U .3, Werner M .1
1University Medical Center, Institute of Pathology, Freiburg, 
2 University Medical Center, Department of Medical Biometry 
and Medical Informatics, Freiburg, 

3University Medical Center, Department of Urology, Freiburg

Aims. Demands on pathology reports have changed in the last years. 
Traditionally, pathology reports have been textual with a high degree 
of variability and often lacking some of the information needed for 
e.g. therapy decision and cancer registry. To meet these requirements 
completely it is crucial to have a tool reminding of the required data 
and making it easy to collect and transfer this data into a Laboratory 
Information System (LIS). Here, we describe a TNM-adapted toolset 
that includes a LIS-integrated template for structured, synoptic pa-
thology reports that contributes to improving pathology reports.
Methods. All reports of prostate operation specimens of the Institute 
of Pathology, University Hospital Freiburg between 01/02 and 10/10 
(n=1050) were classified into descriptive reports (DR, n=411), struc-
tured reports arranged in TNM relevant tumor spread, lymph node 
and resection status (SR, n=328) as well as template based synoptic 
reports (TBSR, n=311). They were compared regarding the content of 
11 organ specific essential data (ED) defined by the College of Ameri-
can Pathologists, the Royal College of Pathology and the Association 
of German Pathologists. Statistical analyses were performed by using 
SPSS 16.0.
Results. SR of prostate operation specimens contain more ED com-
pared to DR (90.41% vs. 68.28%); with the introduction of TBSR in 
02/07 recording of ED increased to 99.0%. In detail: capsula penetra-
tion (DR: 25.5%; SR: 69.7%; TBSR: 98.3%), seminal vesicle involvement 
(79.8%; 88.4%; 100%), perineural (33.8%; 84.5%; 100%), lymphatic 
(24.8%; 83.2%; 99.7%), and vascular invasion (21.4%; 83.2%; 99.7%), 
histological tumor type (92.9%, 99.7%, 99.7%), Gleason score (98.7%, 
99.4%, 100%), tumor spread (97.1%, 99.7%, 100%), resection status 
(96.5%; 99.7%; 100%), when classified R1 involved margins specified 
(47.7%; 91.4%; 98.9%), complete TNM classification (85.3%; 97.9%; 
99.7%), lymph nodal status (99.5%; 100%; 100%). Since 05/09 there were 
no more DR and since 09/09 all reports have been TBSR.
Conclusion. SR and even more TBSR are advantageous compared to 
DR regarding the content of ED and the clarity of the data layout. Data 
can be saved directly into the LIS facilitating retrievals and reporting 
to the Cancer Registry. Using TBSR leads to a reduction of failed data 
transfer at the expense of individual style in phrasing and layout. Wid-
er adoption of synoptic reporting is likely to increase report quality.

Sa-114 
Role of sFRP1 SNP rs3242 for the risk of prostate and  
bladder cancer
Rogler A .1, Socher E .1, Tannapfel A .2, Hofstädter F .3, Wieland W .4, 
Hartmann A .1, Stöhr R .1
1University Hospital Erlangen, Institute of Pathology, Erlangen, 
2Ruhr-University Bochum, Institute of Pathology, Bochum, 
3University of Regensburg, Institute of Pathology, Regensburg, 
4University of Regensburg, Caritas St . Josef Medical Center, Regensburg

Aims. sFRP1 is an inhibitor of the Wnt signaling pathway, which plays 
an important role in the development of various malignancies. The 
SNP rs3242 is found in the 3’UTR of sFRP1 and, to our knowledge, 
there are no investigations about its association with cancer risk. 
Therefore, we determined the distribution of the SNP rs3242 genotype 
in two Caucasian case-control-studies on prostate and bladder cancer 
patients, including a patient group with early-onset bladder cancer 
(≤45 years), and a healthy control group each.

Methods. Peripheral blood or normal prostate or bladder tissue from 
formalin-fixed, paraffin-embedded tissue sections were used for DNA 
isolation. Allelic variants of sFRP1 SNP rs3242 were determined using 
RFLP analysis. Overall, 188 consecutive and 215 early onset bladder 
cancer patients as well as 332 controls were investigated. For prostate 
cancer 127 male cancer patients and 312 men without any malignancy 
were analyzed. RFLP results were verified using sequencing analysis.
Results. In bladder cancer we found a remarkable difference in the 
distribution of the sFRP1 rs3242 SNP between bladder cancer patients 
and the healthy control group (p=0.05). In a separate comparison of all 
three groups of the bladder cancer study cohort we found a significant 
difference in genotype distribution (p=0.032) with an increased fre-
quency of the risk allele T in the early-onset patient group (p=0.002, 
OR: 0.570 95% CI: 0.397–0.817). In prostate cancer no significant dif-
ference in genotype distribution between cases and controls could be 
found (p=0.15), however a trend towards an increase of the frequency 
of risk allele T was found (p=0.055) in the prostate cancer group.
Conclusion. The risk for bladder cancer seems to be associated with 
the distribution of the sFRP1 rs3242 SNP in patients with early dis-
ease onset. As the SNP is located in the 3’-UTR of the gene, the in-
creased incidence of risk allele T might lead to unequal mRNA stabil-
ity through e.g. binding of miRNAs or formation of chromatine loops. 
The overall risk for prostate cancer is not associated with the sFRP1 
rs3242 SNP. However, the SNP should be investigated in a larger study 
cohort to confirm the trend towards the T allele bearing a higher risk 
for prostate cancer.

Sa-115 
NKX3.1, ERG and AR define genetic alteration patterns  
correlating with tumor progression in prostate cancer
Menon R .1, Scheble V .2, Scharf G .2, Nikolov P .1, Petersen K .1, Fend F .2, 
Reischl M .3, Perner S .1
1University Hospital Bonn, Institute of Pathology, Bonn, 
2University Hospital Tuebingen, Institute of Pathology, Bonn, 
3 Institute for Applied Computer Science, Karlsruhe Institute 
of Technology, Karlsruhe

Aims. Prostate Cancer (PCa) is a common and clinically heteroge-
neous disease. While some PCa cases remain indolent over decades, 
others progress rapidly. Yet, little is known about genetic alterations 
resulting in progression of this disease. So far, many genetic aberra-
tions have been identified in PCa, of which the ERG rearrangement, 
the loss of PTEN and NKX3.1, the gain of CMYC, GOLPH3 and AR are 
the most common. Unfortunately, none of these genes alone is a strong 
marker of disease progression. Aim of our study was to assess the al-
terations of these genes in cases of different stages in order to identify 
patterns of genetic alterations associated with PCa progression
Methods. We collected consecutive cases of patients who underwent 
either prostatectomy or metastasis resection. For localized cancer 
(N0), we identified 138 cases, for regional LN metastasis (N1), we iden-
tified 105 patients with primary PCa and corresponding LN metasta-
sis, and for distant metastasis (M1) we identified 39 samples. To assess 
for alterations of the above mentioned genes, we applied fluorescence 
in situ hybridization (FISH) assays.
Results. We found one case with a low level amplification (LLA) of 
GOLPH 3 in a LN. For CMYC assessment, we found one LLA in a pri-
mary focus and the corresponding LN, one LLA in a LN without avail-
able primary and two independent LLA and one HLA in M1 cases. 
PTEN deletions occurred in 3/186 localized cancer N0 samples, 21/105 
N1 cases and 8/39 M1 cases. We found the ERG rearrangement in 50% 
of N0 and N1 samples but only in 10/39 M1 PCa samples. AR amplifi-
cation could only be detected in M1 cases (14/39). Deletions of NKX3.1 
occurred in 55/138 N0, 75/105 N1 and 32/39 M1 samples.
Conclusion. We show specific genetic alteration patterns to distin-
guish localized PCa from metastasized PCa. Of note, there are altera-
tions that occur frequently in N1 PCa but at much lesser frequencies 
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in M1. Deletions of PTEN and NKX3.1 along with AR amplification 
characterize the metastatic phenotype. We found the ERG rearrange-
ment in 50% of N0 and N1 PCa. Interestingly, we detected an ERG 
rearrangement frequency of only 25.6% of our M1 samples. In con-
cordance with previous reports, AR amplification could only be de-
tected in M1 samples. In summary, increasing number of alterations 
for PTEN, AR and NKX3.1 were observed in samples from localized to 
metastatic PCa, and a decreasing number of events for ERG rearrange-
ment. These events can help in understanding the molecular mecha-
nism involved in PCa progression.

Sa-116 
ERG, TMPRSS2 and SLC45A3 expression in prostate cancers  
with rearrangement of these genes
Rupp N .J .1, Perner S .2, Braun M .2, Moch H .1, Fend F .3, Rubin M .A .4, 
Kristiansen G .1
1 Institute of Surgical Pathology, University Hospital Zürich, Zürich, 
Switzerland, Zürich, 

2Institute of Pathology, University Hospital Bonn, Bonn, Germany, Bonn, 
3 Institute of Pathology, University Hospital Tübingen, Tübingen, 
Germany, Tübingen, 

4 Institute of Pathology and Laboratory Medicine, Weill Cornell Medical 
College, New York, NY, United States, New York

Aims. The majority of prostate cancer harbours recurrent gene fusions 
involving ERG, a member of the ETS gene family, and the 5’ untrans-
lated region of the androgen regulated TMPRSS2 gene and less com-
monly the prostate specific solute carrier SLC45A3 gene. The aim of 
our study was to quantify the protein expression of ERG, TMPRSS2 
and SLC45A3 in a large prostatectomy cohort with known gene rear-
rangement status of these genes and to assess for diagnostic or prog-
nostic capabilities.
Methods. We analysed tumors from 640 cases with known TMPRSS2-
ERG and SLC45A3-ERG gene rearrangement status for protein expres-
sion of these genes on tissue microarrays using commercially available 
antibodies and a four class scoring system (negative, weak, moderate 
and strong). Resultant data was correlated to the respective gene rear-
rangement status and clinicopathological parameters including PSA 
follow up data.
Results. Protein expression analysis for ERG showed no expression 
in benign prostate glands as compared to an average low expression 
in the cancerous tissue. In cancer tissue, high ERG protein expression 
was strongly associated with a positive rearrangement status (correla-
tion coefficient: 0.647; p<0.0001) but showed no correlation with out-
come data. In 23 of 218 cases (11%) ERG protein was expressed without 
evidence of gene rearrangement and 58 of 253 cases (23%) showed no 
ERG protein expression despite positive gene rearrangement status. 
SLC45A3 exhibited a significantly weaker protein expression in the 
prostate cancer samples in relation to the benign tissue and revealed 
a significantly negative association with the rearrangement status in 
the cancerous tissue. Correlations with outcome data showed a signifi-
cantly shorter survival time for patients with lower SLC45A3 protein 
expression. No significant protein expression difference was found for 
TMPRSS2 between benign and malignant tissue. Furthermore, no 
correlation between protein expression and rearrangement status in 
the malignant glands could be detected.
Conclusion. This study confirms that ERG protein expression is high-
ly restricted to prostate carcinomas that harbor the ERG rearrange-
ment but does not occur in benign glands and might therefore be a 
relevant diagnostic marker for ERG-rearranged prostate cancer. The 
negative prognostic value of SLC45A3 protein expression clearly war-
rants further study.

Sa-117 
Determining the protein profile of prostate cancer samples 
harboring the ERG rearrangement using MALDI imaging mass 
spectrometry
Menon R .1, Schwamborn K .2, Nikolov P .1, Braun M .1, Caprioli R .2, Perner S .1
1University Hospital Bonn, Institute of Pathology, Bonn, 
2 Vanderbilt University Medical Center, Mass Spectrometry Research 
Center, Nashville

Aims. The ERG gene rearrangement is seen in a majority of patients 
suffering from prostate cancer (PCa). This gene fusion has been char-
acterized at the genomic level, but much has yet to be done at the pro-
tein level. The aim of our study was to molecularly determine a protein 
profile specific to PCa samples harboring the ERG rearrangement, us-
ing MALDI imaging mass spectrometry.
Methods. We characterized 96 fresh frozen PCa samples, from a 
consecutive prostatectomy series, for ERG rearrangement status by 
fluorescence in situ hybridization (FISH). Two probes spanning the 
ERG locues were analyzed using the split signal approach. BAC clones 
RP11–24A11 was biotin labeled at the centromere and RP11–372O17 
was digoxigenin labeled at the telomeric region. This method allows 
to determine the ERG rearrangement status (i.e. ERG rearrangement 
versus no rearrangement), and it also determines two different types 
of rearrangements- translocation and deletion. 68 samples were posi-
tive and 28 samples were negative for the ERG rearrangement status. 
The samples were further processed for MALDI imaging as follows: 
Fresh frozen prostate sections (12 µm) were thaw mounted onto con-
ductive glass slides and fixed in graded ethanol washes. Matrix ap-
plication was achieved by spotting sinapinic acid onto the tissue in 
an array pattern using an acoustic reagent multispotter (Portrait 630, 
Labcyte). Samples were analyzed utilizing an Autoflex speed MALDI-
TOF mass spectrometer (Bruker). Data analysis was performed by us-
ing the ClinProTools 2.2 and FlexImaging 2.1 software (Bruker).
Results. The analyzed PCa tissue revealed on average 156 peptides and 
proteins in the mass range from m/z 2,000–20,000. Distinctive differ-
ences in peak patterns could be identified between ERG rearranged 
and non-rearranged samples. Combining five peaks in a genetic al-
gorithm based model resulted in an overall sensitivity of 91.2% and 
a specificity of 73.1% using the ClinProTools 2.2 and FlexImaging 2.1 
software. For example, two proteins (m/z 9076 and 9750) were at sig-
nificantly higher expression levels in samples with ERG rearrange-
ment.
Conclusion. This is the first study investigating the protein profile 
specific for the ERG rearrangement in PCa. Identifying the differen-
tially expressed proteins and validation using western blot and IHC, 
will provide further insight into the downstream protein signaling of 
the ERG rearrangement dependent PCa.

Sa-118 
Amplification and overexpression of vinculin are associated 
with increased tumor cell proliferation and progression in 
advanced prostate cancer
Ruiz C .1, Holz D .2, Oeggerli M .1, Schneider S .1, Gonzales I .2, Kiefer J .2, 
Zellweger T .3, Bachmann A .4, Mousses S .2, Barrett M .2, Azorsa D .2, 
Bubendorf L .1
1University Hospital Basel, Institute for Pathology, Basel, 
2 Translational Genomics Research Institute, Pharmaceutical Genomics 
Division, Scottsdale, 

3St . Claraspital, Division of Urology, Basel, 
4University Hospital Basel, Department of Urology, Basel

Aims. Androgen withdrawal is the standard treatment for advanced 
prostate cancer. Although this therapy is initially effective, nearly all 
prostate cancers become refractory to it. Approximately 15% of these 
castration-resistant prostate cancers harbor a genomic amplification 
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at 10q22. Aim of this study was to explore the structure of the 10q22 
amplicon and to determine the major driving gene.
Methods. We applied array-CGH to cell lines harboring 10q22 am-
plification and subjected the genes located in this region to an RNAi 
screen. We selected genes with a significant growth reduction in the 
10q22 amplified cell line PC-3 but not in the non-amplified 22rv1 cells 
as putative target genes of this amplicon. Candidate genes were fur-
ther investigated by functional assays and on prostate cancer tissue 
microarrays.
Results. We defined the common amplified region to a region of 
5.8  Mb. The RNAi screen revealed vinculin as the most promising 
candidate gene. Immunohistochemical and FISH analysis revealed a 
strong correlation between 10q22 amplification and increased vinculin 
protein expression (p<0.001). Further analysis of 443 specimens from 
across all stages of prostate cancer progression showed that vinculin 
expression was highest in castration-resistant prostate cancers, but 
negative or very low in benign prostatic hyperplasia (p<0.0001). Ad-
ditionally, high tumor cell proliferation measured by Ki67 expression 
was significantly associated with high vinculin expression (p<0.0001).
Conclusion. Although there are countless reports on vinculin as a cy-
toskeletal protein, its protein expression or functional role in prostate 
cancer has previously not been investigated. Our data strongly suggest 
that vinculin is a major driving gene of the 10q22 amplification and 
that its overexpression might contribute to prostate cancer progres-
sion by enhancing tumor cell proliferation.

Sa-119 
A new optimized method for fixation of prostate core  
needle biopsy specimens
Dellmann A .1, Pryalukhin A .2, Urbansky A .3, Vandromme A .4, 
Hammerer P .4, Donhuijsen K .1
1 Academical Hospital Braunschweig, Department of Pathology, 
Braunschweig, 

2 Mechnikov Saint Petersburg State Medical Academy, 
Dept . of Urology, Saint Petersburg, 

3 Russian Research Centre For Radiology and Surgical Technologies, 
Dept . of Pathomorphology, St . Petersburg, 

4 Academical Hospital Braunschweig, Department of Urology, 
Braunschweig

Aims. The probability of prostate cancer detection is related to the 
amount of tissue represented. The authors suppose that, for optimal 
tissue representation, the specimens should preserve their regular 
cylindrical shape and should not have any artefacts and deformation 
caused by fixation and pre-embedding strategy. Our objective was to 
invent and to test a new pre-embedding method by using a biplicate 
filter paper.
Methods. 233 men with prostate specific antigen level <10 ng/ml and 
non-remarkable digital rectal examination underwent transrectal ul-
trasonography-guided 12-core prostate biopsy due to clinical suspicion 
of neoplasia. To perform biopsy we used Bard® Magnum® Instrument 
and Bard® Magnum® MN1820 Needle. The patients were randomized 
into 2 groups. In the first group of 40 patients all biopsy specimens 
were conventionally submitted floating free in formalin-filled con-
tainers. In the second group (193 patients) all biopsy specimens were 
pre-treated according to the optimized pre-embedding procedure. We 
passed the open needle with core over the edge of biplicate filter paper. 
Paper was wrapped in contrary direction and specimen turned in a 
paper container. Filter paper was prefilled with formalin. These papers 
were put in a standard histological cassette. The whole construction 
was dipped in formalin. We analyzed 3 sections of each specimen.
Results. We compared the influence of a conventional and an opti-
mized submitting method of prostate core needle biopsy specimens 
on the rate of cancer detection. In the first groups prostate cancer was 
detected in 30.0% of patients. In the second group in which we used 
our method cancer was in 46.6%. The new method also led to increase 

in cancer detection rate in cores; especially in the second group the 
analysis detected cancer in 14.7% of specimens, the result in the first 
group was 11.1%. Putting cores on the surface of paper could easily be 
performed if a paper prefilled by formalin or normal saline was used. 
Our preliminary experience showed that in case of using dry paper 
some artefacts were caused in tissue by fast dehydration and removal 
of specimen from surface of paper without fragmentation and damag-
ing was more difficult.
Conclusion. The new pre-embedding method results in cylindrical 
core biopsy specimens without artefacts after fixation. The optimized 
shape of specimen improves the histological yield and allows having 
no fragmented high quality cores.

Sa-120 
20q13 amplification and expression of proteins coded  
on 20q13 (Aurora A, CAS, PTP1B) in prostate cancer  
and high grade PIN
Toma M .1, Schneider S .1, Muders M .1, Wirth M .2, Baretton G .1
1Technical University, Medicine Faculty, Institute of Pathology, Dresden, 
2Technical University, Medicine Faculty, Department of Urology, Dresden

Aims. This analysis studies the expression of proteins which are en-
coded by genes (CSE1L, PTPN1, STK15) in the 20q13 chromosomal 
region and its correlation with 20q13 amplification in prostate cancer 
and high grade prostatic intraepithelial neoplasia (HGPIN). CSE1L/
CAS is involved in proliferation and metastasis of cancer cells. PTP1B 
is a ubiquitously expressed phosphatase that regulates several growth 
factor signaling pathways. Aurora A (STK15) is an important mitotic 
kinase.
Methods. Tissue microarrays (TMA) were constructed using forma-
lin fixed paraffin embedded prostate cancer tissue from radical prosta-
tectomies of 73 patients. Additionally, prostate tissues from 20 patients 
undergoing cystoprostatectomy for bladder carcinoma, but no pros-
tate carcinoma were used as controls. FISH was done using a specific 
hybridization for 20q13 region (green signals) and for centromere 20 
(red signals). 50 nuclei were analyzed and the ratio 20q13/centromere 
20 was calculated. Primary antibodies from Fa. Abcam (Cambridge, 
UK) were used for Aurora A, PTP1B and CSE1L/CAS detection, fol-
lowed by incubation with EnVision Plus (Dako, Denmark). Cytoplas-
mic and nuclear staining was classified as negative, intermediate and 
positive. Additionally, the percentage of positive nuclei was recorded. 
Statistical analysis was done by SPSS 17 for Windows.
Results. 18% of the prostate cancer cases showed a weak amplifica-
tion for 20q13; 82% of the prostate cancer cases, as well as all HGPIN 
and control cases showed no amplification for 20q13. Normal pros-
tate tissue showed significantly more nuclear expression of Aurora 
A than prostate cancer tissue (p=0.013) and HGPIN/prostate cancer 
cases (p=0.011). The expression of CSE1L/CAS was significantly lower 
in normal prostate tissue compared to prostate cancer (p=0.038), and 
significantly higher in HGPIN compared to invasive cancer (p=0.025). 
For PTP1B significantly higher expression was noticed in prostate 
cancer and HGPIN compared with normal cells (p=0.001).
Conclusion. The overexpression of PTP1B and CSE1L/CAS in precur-
sor lesions and invasive prostate cancer suggests a role of these pro-
teins in the carcinogenesis and progression of prostate cancer.
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Sa-121 
The effect of the proteasome inhibitor bortezomib on the  
onset and regression of lupus nephritis in the mouse model  
of MRL/lpr-mouse
Hainz N .1, Wiesener M .2, Voll R .3, Amann K .1
1University Hospital Erlangen, Pathology, Erlangen, 
2University Hospital Erlangen, Nephrology, Erlangen, 
3 University of Erlangen, Interdisciplinary Center for Clinical Research; 
research group N2, Erlangen

Aims. Proteasome inhibition may represent a novel therapeutic op-
tion in the treatment of lupus nephritis and possibly also other inflam-
matory kidney diseases. Proteasome inhibitors (PI) deplete plasma 
cells and activate the unfolded protein response (UPR). PI counter-
act NFkB activation by interfering with the proteasomal degradation 
of inhibitor of kB proteins. The aim of our study was to investigate if 
there is also a direct effect of PI on renal cells, especially podocytes.
Methods. Investigation of kidney morphology and function (protein-
uria, serum creatinine and urea) in lupus-like mouse models with al-
ready established nephritis treated with PI alone or in combination 
with other commonly used therapeutics. The therapy starts after the 
onset of proteinuria to analyse the potential regression of existing le-
sions. Protein expression profiles of podocytes in vivo and in vitro. In 
vivo studies: MRL/lpr mice were treated with PI, corticoid or a combi-
nation of PI and corticoid after the onset of proteinuria. At the age of 
20 weeks mice were perfused and kidneys were fixed. Kidney sections 
were stained with nephrin. In vitro studies: differentiated K8-cells 
(immortalized mouse podocytes from immorto-mouse; P.  Mundel) 
were cultured with 5% serum from lupus mice without or with 10nM 
PI for 16 h. As a control K8-cells were also cultured with 5% serum 
from non-lupus mice without or with 10nM PI for 16 h. For immuno-
fluorescence studies the cells were grown on cover slips an fixed at the 
end of the treatment. The podocytes were stained with nephrin.
Results. The survival of PI treated mice is prolonged. Proteinuria is re-
duced in PI-treated mice compared to untreated mice. In vivo: Neph-
rin expression in glomeruli of untreated and corticoid-treated mice 
was highly reduced. Glomerular nephrin expression of PI treated and 
PI + corticoid treated mice was normal. In vitro: Nephrin expression 
of podocytes was destroyed by serum from lupus mice. In combina-
tion with a PI nephrin expression was stabilized. Serum from non-lu-
pus mice had no effects on nephrin expression. Thus, the in vitro result 
validate our in vivo findings in MRL/lpr-mice with SLE-nephritis that 
nephrin expression is nearly normal after treatment with PI.
Conclusion. The regression of lupus nephritis via proteasome inhibi-
tion is possible. There seems to be a direct effect of proteasome inhibi-
tion on podocytes.

Sa-122 
Markers of secretory and contractile phenotype vascular 
smooth muscle cells in benign nephrosclerosis
Kern D .1, Bockmeyer C .L .1, Dämmrich M .E .1, Traeder J .1, 
Bröcker V .1, Becker J .U .1
1Hannover Medical School, Institute for Pathology, Hannover

Aims. Benign nephrosclerosis (bN) is a common finding in renal bi-
opsies and presents arteriolar hyalinosis and later fibrosis. A widely 
accepted paradigm about vascular smooth muscle cells (VSMCs) as-
sumes 2 states of differentiation: contractile (physiologic) and secre-
tory (fibrosis associated). According to this paradigm, the arteriolar 
VSMCs should normally be contractile gradually acquiring a secreto-
ry phenotype during the transition from hyalinotic to fibrotic bN.This 

study shall examine whether this paradigm with the known pheno-
type markers can be applied to arteriols in bN.
Methods. bN was graded regarding hyalinosis and fibrosis in 41 
samples with bN and 5 controls. The immunostaining of established 
VSMC differentiation markers was assessed in arteriolar VSMCs and 
compared to hyalinosis and fibrosis scores.
Results. Hyalinosis scores correlated negatively with smooth muscle 
myosin heavy chain (smMHC). Hyalinosis and fibrosis scores corre-
late with smoothelin. No significant correlation was found between 
secretory markers (nmHCM, JunB) and hyalinosis or fibrosis scores.
Conclusion. Based on the present results the paradigm of protein ex-
pression in contractile and secretory differentiation should be applied 
with caution to arterioles in bN. The most robust marker of this secre-
tory phenotype seems to be smoothelin. We were not able to establish 
a marker specific for the secretory phenotype.

Sa-123 
Identification of differentially abundant glomerular proteins  
in murine nephropathy models by proteomic analysis
Blutke A .1, Block C .1, Herbach N .1, Kemter E .2, Amann K .3, Fröhlich T .4, 
Arnold G .J .4, Wanke R .1
1 Ludwig-Maximilians-University Munich, Institute of Veterinary 
Pathology, München, 

2 Ludwig-Maximilians-University Munich, Chair for Molecular Animal 
Breeding and Biotechnology, München, 

3 Friedrich-Alexander-University Erlangen-Nuremberg, Institute 
of Pathology, Erlangen, 

4 Ludwig-Maximilians-University Munich, Laboratory for Functional 
Genome Analysis, München

Aims. Early stages of various entities of progressive kidney diseases 
are commonly characterized by development of glomerular hypertro-
phy and albuminuria. The purpose of the present study was to identify 
protein biomarker candidates of these glomerular alterations.
Methods. Quantitative differences in the glomerular proteomes of 
two unrelated murine nephropathy models in the defined stage of 
glomerular hypertrophy at onset of albuminuria were identified by 
2D-DIGE and MALDI-TOF/TOF analysis. Investigated mouse mod-
els were (I): transgenic mice expressing a dominant negative glucose-
dependent insulinotropic polypeptide receptor (GIPRdn), a model of 
diabetes mellitus associated nephropathy, and (II): growth hormone 
(GH)-transgenic mice, an established model of progressive glomeru-
losclerosis.
Results. In GIPRdn-transgenic mice, thirteen differentially abun-
dant glomerular proteins were unambiguously identified, and eight 
in GH-transgenic mice (each vs. controls). Four proteins (Annexin 
A4, Dihydropyrimidinase-related protein 2, Myosin regulatory light 
chain 2, Tropomyosin 1) displayed a congeneric differential glomeru-
lar abundance in both models, thus representing a common differen-
tial protein expression profile of glomerular hypertrophy at onset of 
albuminuria. The glomerular presence of these proteins was also de-
tected in specimen of human focal and segmental glomerulosclerosis 
and diabetic nephropathy.
Conclusion. Our findings indicate a pathogenetic relevance of the 
identified proteins in early stages of chronic kidney diseases and their 
potential use as diagnostic markers.
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Sa-124 
Correlation of histopathological parameters in biopsy proven 
polyomavirus nephropathy with peripheral blood virus load 
and renal function
Bröcker V .1, Becker J .U .1, Linnenweber S .2, Bockmeyer C .1, Traeder J .1, 
Haller H .2, Heim A .3, Schwarz A .2, Kreipe H .1
1Hannover Medical School, Institute for Pathology, Hannover, 
2Hannover Medical School, Department of Nephrology, Hannover, 
3Hannover Medical School, Institute of Virology, Hannover

Aims. Polyomavirusnephropathy (PVN) is an incremental and seri-
ous infection after renal transplantation, leading to graft loss in about 
50%. On the 10th Banff conference on allograft nephropathy a new 
classification of PVN based on that one reported by Drachenberg et 
al. in 2005 has been proposed and encouraged for further evaluation 
Aim of the present study was to correlate histopathologic parameters 
included in the revised classification system with serum creatinine 
and peripheral blood viral load (PBVL).
Methods. Starting January 2008, all biopsies were routinely stained 
immunohistochemically for SV40 LargeT-antigen indicating PVN. At 
the same time points, blood was tested by quantitative polyoma BK 
virus PCR. 66 biopsies from 39 patients with biopsy proven PVN were 
reevaluated for the following paramters: Interstitial fibrosis/ tubular 
atrophy (% of cortex), cortical inflammation and tubulitis score (ac-
cording to Banff criteria), cortical/ medullar area affected by PVN (%), 
tubules with viral replication in cortex/ medulla (%), presence of viral 
replication in proximal and/ or distal tubules. Results were correlated 
with PBVL and serum creatinine.
Results. Interstitial fibrosis and tubular atrophy does not correlate 
with blood viral load at the time of biopsy but with serum creatinine. 
Blood viral load is not significantly different between inflammation 
and tubulitis scores. In contrast, the area of cortex and medulla that is 
affected by polyomavirusnephropathy correlates with the blood viral 
load: The higher the viral load, the greater the area affected by Poly-
omavirus in the biopsy. Both parameters do not correlate with serum 
creatinine at the time of biopsy. The same is true regarding the propor-
tion of tubules in medulla and cortex that are affected: The higher the 
blood viral load, the higher the proportion of affected tubules. Only 
the proportion of tubules affected in the medulla correlated with the 
serum creatinine at the time of biopsy. The blood viral load is signifi-
cantly higher when not only distal but also proximal tubules are af-
fected.
Conclusion. In conclusion histopathological findings like the propor-
tion of cortical and medullar area and proportion of tubules affected 
by viral replication reflect the BK viral load. Therefore, a new clas-
sification of polyomavirus nephropathy should include information 
about the area of the biopsy or the proportion of tubules that is af-
fected and information about the extension into proximal tubules.

Sa-125 
Characterization of fibroblast-specific protein 1/S100A4- 
positive cells
Vogetseder A .1, Thies S .A .1, Picard N .2, LeHir M .2
1University of Zurich, Institute of Surgical Pathology, Zürich, 
2University of Zurich, Institute of Anatomy, Zürich

Aims. Fibroblast specific protein (FSP1/S100A4) is an intracellular 
calcium binding protein that is used, amongst others, to detect fibro-
blasts in the kidney in the setting of epithelial-mesenchymal transi-
tion. The immunoreactivity of FSP1/S100A4 did not fit the distribu-
tion and shape of fibroblasts but rather that of mononuclear cells. We 
therefore undertook the characterization of FSP1/S100A4-expression.
Methods. In a first step we isolated leukocytes from a human buffy 
coat which is devoid of fibroblasts and stained these for various leuco-
cyte markers together with FSP1/S100A4.

Results. All investigated mature CD8+ cells and CD14+ cells ex-
pressed FSP1/S100A4. Human CD3+, CD4+, CD8+ and semi-mature 
dendritic cells expressed FSP1/S100A4 in varying amounts. Further 
FSP1 was weakly expressed in CD56+ cells. B-lymphocytes did not 
express FSP1/S100A4. Additionally mixed cultures of fibroblasts and 
myofibroblast from joints of rheumatoid arthritis and osteoarthritis 
patients were stained for FSP1/S100A4. No expression of FSP1/S100A4 
was detected. Ecto-5’-nucleotidase (5’NT), expressed by fibroblasts in 
the kidney and alpha smooth muscle actin (SMA), expressed by myo-
fibroblasts, did not co-express FSP1/S100A4 in rodents.
Conclusion. The usefulness of FSP1/S100A4 as a tool for detection of 
(myo-)fibroblasts and therefore EMT is questionable.

Sa-126 
The protein tyrosine phosphatase receptor type J is down 
regulated by the pVHL-HIF axis in clear cell renal cell cancer
Casagrande S .1, Rechsteiner M .1, Morra L .1, Schraml P .1, Moch H .1
1University Hospital Zurich, Institute of Surgical Pathology, Zurich

Aims. Previous mass spectrometry experiments performed with von 
Hippel Lindau protein (pVHL)-deficient and pVHL re-expressing re-
nal cell carcinoma cell lines identified the protein-tyrosine phospha-
tase receptor type J (PTPRJ) positively linked to pVHL expression. To 
clarify the role of PTPRJ in ccRCC we investigated the expression of 
PTPRJ in ccRCC, analyzed the impact of the pVHL/Hypoxia Induc-
ible Factor (HIF) pathway on the regulation of PTPRJ and character-
ized its potential tumor-suppressive function.
Methods. For this purpose the following methods were used: RNA in 
situ hybridization on tissue microarrays, quantitative RT-PCR, gene 
silencing by interference RNA, immunoblots, immunoprecipitation, 
luciferase gene reporter assays, cell line transfections, cell prolifera-
tion assays as well as gene mutation analysis.
Results. Quantitative RT-PCR analysis with ccRCC and normal 
matched tissues showed reduced PTPRJ expression in 13 of 17 ccRCCs 
(76.4%). RISH experiments on a large TMA demonstrated a decrease 
of PTPRJ expression in more than 80% of ccRCCs, but in only 12% of 
papillary RCCs. ccRCC patients with no or low PTPRJ mRNA expres-
sion had a significantly less favorable outcome than those with a high 
expression status (univariate and multivariate analysis, p=0.004 and 
p=0.046, respectively). In RCC cell lines PTPRJ mRNA and protein 
were upregulated in presence of pVHL. Selective silencing of the HIF-
1α and HIF-2α isoforms by siRNA revealed that the downregulation of 
PTPRJ is mainly due to HIF-2α stabilization. However, luciferase gene 
expression assays using a 3 kb sequence of the PTPRJ promoter that 
contained several HIF binding sites (HREs) failed to show repression 
of PTPRJ by HIF. Overexpression of PTPRJ significantly reduced cell 
proliferation and lead to lower levels of phospho-EGFR and phospho-
Akt. Several missense polymorphisms were identified whose influence 
on PTPRJ expression is yet unknown.
Conclusion. The results of our study demonstrate that in ccRCC the 
reduction of PTPRJ expression is mainly caused by HIF-2α stabiliza-
tion following pVHL loss. The tight correlation of pVHL and PTPRJ 
expression and the regulatory effect of PTPRJ on cell proliferation and 
the EGFR-AKT pathway further improve the understanding of the 
molecular control mechanisms that are critical for the development 
of ccRCC.
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Sa-127 
TFE3 activation defines an aggressive subset of renal cell  
carcinomas
Macher-Göppinger S .1, Roth W .1, Wagener N .2, Hohenfellner M .2, 
Penzel R .1, Schirmacher P .1, Aulmann S .1
1University of Heidelberg, Institute of Pathology, Heidelberg, 
2University Heidelberg, Department of Urology, Heidelberg

Aims. Renal cell carcinomas associated with Xp11.2 translocations 
(Xp11-RCCs) have recently been identified as a distinct biological en-
tity. The translocation results in the fusion of the transcription factor 
TFE3 to one of several different fusion partners including PRCC, PSF, 
NONO, ASPL or CLTC with consecutive overexpression of the chi-
meric protein. As the true frequency of these neoplasms as well as the 
biological properties of TFE3 activation in RCC are largely unknown, 
we have examined TFE3 expression as well as the underlying genetic 
alterations in a large, hospital-based series of RCCs with long-term 
follow-up information.
Methods. To systematically analyse the role of TFE3 alterations in 
unselected RCC, we have combined TFE3 immunohistochemistry 
on a tissue microarray, containing RCC tumor tissue samples 932 
patients, with further analyses of the underlying genomic alterations 
by fluorescence in situ hybridisation and RT-PCR. The effect of TFE3 
expression on disease-specific survival and progression-free survival 
was assessed using univariate analysis and multivariate Cox regres-
sion analysis.
Results. Out of a total of 876 tumours, TFE3 translocations were de-
tected in 5 cases (0.6%). Three additional cases were identified in a sec-
ond series of cases comprising of RCC developing in patients before 
the age of 50. However, using immunohistochemistry, 9% of all RCC 
showed some degree of TFE3 reactivity. Interestingly, these cases were 
associated with high nuclear grade, greater tumour extent and meta-
static disease as well as an unfavourable patient outcome on uni- and 
multivariate analysis. Fluorescence in situ hybridisation (FISH) re-
vealed TFE3 amplifications as an additional, novel mechanism leading 
to increased TFE3 expression levels.

Conclusion. Our data show that Xp11-RCCs are uncommon tumours 
accounting for less than 1% of adult RCC and that the diagnosis of 
Xp11-RCC needs to be verified using molecular techniques. In turn, 
TFE3 overexpressing tumours show an aggressive behaviour and Xp11 
translocation is only one of several possible underlying genomic al-
terations.

Sa-128 
Langerhans cell sarcoma of the kidney: a diagnostic challenge
Agaimy A .1, König H .2, Amann K .1, Hartmann A .1
1 Friedrich-Alexander University of Erlangen, Institute of Pathology, 
Erlangen, 

2Gemeinschaftspraxis für Pathologie, Ingolstadt

Aims. Langerhans cell sarcoma (LCS) is a rare malignant neoplasm 
that displays overtly malignant tumor cells with histological and/or 
immunohistochemical/ultrastructural features of Langerhans cells. 
This rare neoplasm may present at a variety of anatomic sites, but we 
are not aware of LCS presenting as a renal mass. Rare LCS has been 
reported in association with myelodysplastic syndrome.
Methods. A 69-year-old woman underwent organ-sparing surgical 
resection of a 2.2-cm nodular mass of the left kidney. Simultaneously, 
a trephine bone marrow biopsy was obtained for hematological work-
up. The tumor specimen was fixed in buffered formalin and embed-
ded routinely for histological and immunohistochemical assessment. 
FFPE tumor tissue was deparaffinized and used for ultrastructural 
studies.
Results. The tumor showed an infiltrating mass composed of high-
ly atypical large polygonal cells with hyperchromatic or vesicular 
smudge chromatin and eosinophilic staining cytoplasm set within a 

loose fibrous stroma. There was a prominent component of multinu-
cleated atypical tumor giant cells as well as mononucleated cells with 
rhabdoid features. Immunohistochemistry showed strong staining 
for vimentin, protein S100, CD1a and NSE. All other lineage specific 
lymphoreticular, epithelial and mesenchymal markers were negative. 
Ultrastructural examination was limited by poor tissue preservation. 
No Birbeck granules could be identified. The bone marrow biopsy 
showed findings consistent with myelodysplastic syndrome (RAEB-1) 
and transition to secondary AML. The patient died a few months later 
because of complications related to the AML.
Conclusion. These findings are consistent with a diagnosis of Lang-
erhans cell sarcoma of the kidney. To our knowledge, this case repre-
sents the first report of this rare entity in the kidney. Langerhans cell 
sarcoma at this unusual site represents a great diagnostic challenge 
and need be distinguished from a variety of neoplasms including re-
nal cell carcinoma with rhabdoid features and giant cells, pleomorphic 
epithelioid angiomyolipoma and other rare mimics.

Sa-129 
Incidental monotypic (leiomyomatous) renal angiomyolipoma 
diagnosed by core needle biopsy
Kufer V .1, Schwab S .A .2, Büttner M .1, Agaimy A .1, Uder M .1, Amann K .1
1University of Erlangen-Nürnberg, Pathology, Erlangen, 
2University of Erlangen-Nürnberg, Radiology, Erlangen

Aims. The aim of the current report is to emphasize the need to take 
into account the existence of benign neoplasms like angiomyolipomas 
or oncocytoma in addition to malignant neoplasms when detecting 
a small renal mass incidentally. This is very important because of the 
different treatment modalities.
Methods. In a 55-year old female patient with a history of chemo-
therapy and bone marrow transplantation because of acute myeloid 
leukaemia a small renal mass was detected in performing a magnetic 
resonance imaging because of lumbago. To decide about further treat-
ment a tumor biopsy was performed which was analyzed by light mi-
croscopy as well as immunohistochemistry.
Results. A monotypic (leiomyomatous) renal angiomyolipoma was 
revealed. In re-evaluation this was consistent with the results of cross-
sectional imaging which did at first not include angiomyolipoma into 
the differential diagnostics account as any fatty component was lack-
ing. Consequently, due to detecting a relevant perirenal hemorrhage 
the feeding artery of the tumor was occluded by microcoils. Active 
surveillance will be performed.
Conclusion. This case demonstrates the utility of core needle biopsy 
of renal tumors in the evaluation of incidentally detected and radio-
logically difficult-to-classify unusual kidney tumors. This can help to 
decide about the appropriate treatment and thereby to avoid unneces-
sary nephrectomy.

Sa-130 
Epithelial-mesenchymal transition in renal cancer –  
relevance of periostin splice variants
Morra L .1, Rechsteiner M .1, Casagrande S .1, Santimaria R .1, Kristiansen G .1, 
Schraml P .1, Moch H .1, Soltermann A .1
1University Hospital Zurich, Institute of surgical pathology, Zürich

Aims. The extracellular matrix N-glycoprotein periostin promotes 
epithelial-mesenchymal transition and enhances tumor invasion. In 
this study, the expression patterns of periostin and splice isoforms 
were determined in renal cell carcinoma (RCC).
Methods. Periostin mRNA expression patterns were characterized in 
30 fresh frozen RCC, in fetal and adult normal renal tissues by both 
isoform-specific and non-specific RT-PCR as well as gene expression 
arrays. Periostin protein expression was analyzed by immunohisto-
chemistry using tissue microarrays of more than 1000 RCC patients.
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Results. Periostin mRNA was significantly up-regulated in RCC, with 
higher expression levels in the clear cell than in the papillary subtype 
(p<0.01). Four of 8 periostin isoforms identified in fetal kidney by 
direct sequencing have not yet been described. Three isoforms were 
detected in both RCC and matched non-neoplastic tissue and one of 
them was more frequently expressed in RCC. Periostin protein was ex-
pressed in both mesenchymal cells of the tumor stroma and in epithe-
lial tumor cells. Protein expression in epithelial cells correlated with 
presence of sarcomatoid differentiation (p<0.001), with higher tumor 
stage (p<0.001), lymph node metastases (p<0.05) and poor overall sur-
vival (p=0.009) in the clear cell subtype of RCC.
Conclusion. In conclusion, periostin protein expression in epithe-
lial cells contributes to EMT of RCC and plays a role in metastasis. 
The presence of a renal tumor-associated periostin isoform suggests 
splice-specific regulation in tumor tissue.

Sa-131 
MAGE-C2/CT10 is a sensitive and novel marker for seminoma –  
a tissue microarray analysis of 325 testicular germ cell tumors
Bode P .K .1, Barghorn A .2, Fritzsche F .R .1, Riener M .-O .3, Kristiansen G .1, 
Knuth A .4, Moch H .1
1University Hospital Zurich, Institute of Surgical Pathology, Zürich, 
2Institute of Pathology Medica, Zürich, 
3University Hospital Erlangen, Institute of Pathology, Erlangen, 
4University Hospital Zurich, Clinic of Oncology, Zürich

Aims. MAGE-C2/CT10 is a recently identified cancer testis antigen 
expressed in normal testicular and placental tissue. It has been detect-
ed in some human carcinomas, but its expression in primary testicular 
germ cell tumors is unknown.
Methods. A total of 325 patients diagnosed with testicular germ cell 
tumors were retrieved from the files of the Institute of Surgical Pathol-
ogy of the University Hospital Zurich, Switzerland from 1990–2003. A 
tissue microarray was constructed. All tumor types were represented 
by two tissue cores (diameter 0.6 mm). If more than one tumor type 
was present in one patient (mixed germ cell tumors), each tumor type 
was separately punched and represented on the tissue microarray. In 
summary, the tissue microarray contained testicular tumor compo-
nents of 254 seminomas, 89 embryonal carcinomas, 51 yolk sac tu-
mors, 54 teratomas, 10 choriocarcinomas and 4 spermatocytic semi-
nomas. Additionally, we included non-tumor testicular tissue from 20 
tumor patients. IGCNU was included from 20 patients. Immunohis-
tochemistry was used to study MAGE-C2/CT10 protein in 325 prima-
ry testicular germ cell tumors, including 94 mixed germ cell tumors. 
Seminomatous and non-seminomatous components were separately 
arranged and evaluated on tissue microarrays. MAGE-C2/CT10 ex-
pression was compared with OCT3/4, SOX2, SOX17, CD117 and CD30.
Results. The mouse monoclonal anti MAGE-C2/CT10 antibody (clone 
LX-CT10.5) revealed a nuclear MAGE-C2/CT10 expression with little 
or no background staining. MAGE-C2/CT10 expression was found 
in 238 of 254 seminomas (93.7%), but not in embryonal carcinomas 
(n=89). OCT3/4 was positive in 96.9% of seminomas and all embryonal 
carcinomas. In contrast, CD117 was positive in 94% of seminoma but 
also in 7.9% of embryonal carcinomas. CD30 and SOX2 were negative 
in seminoma and positive in embryonal carcinoma (95.5% and 89.9%, 
resp.). SOX17 was positive in 93.7% of seminoma and negative in em-
bryonal carcinoma.
Conclusion. We conclude that MAGE-C2/CT10 allows a reliable 
distinction of seminoma from embryonal carcinomas. Therefore, 
MAGE-C2/CT10 represents an additional tool for the differential di-
agnosis of testicular germ cell tumors.

Sa-132 
HPV16-positive primary small cell neuroendocrine  
carcinoma of the glans penis
Trunk M .J .1, Schoeppler G .2, Hofheinz R .3, Haneder S .4, Marx A .1
1 University Medical Center Mannheim, University of Heidelberg, 
Institute of Pathology, Mannheim, 

2 University Medical Center Mannheim, University of Heidelberg, 
Department of Urology, Mannheim, 

3 University Medical Center Mannheim, University of Heidelberg, 
III . Medical Clinic, Mannheim, 

4 University Medical Center Mannheim, University of Heidelberg, 
Institute of Clinical Radiology and Nuclear Medicine, Mannheim

Aims. The case of a 51-year-old patient with a pure primary small cell 
carcinoma of neuroendocrine type of the glans penis is described. This 
is the third case of this very rare tumor reported, and the first time 
that an association to high-risk human papilloma virus (HR-HPV) is 
detected.
Methods. After biopsy and establishing the diagnosis CT scans of tho-
rax and abdomen, and MRT scans of the abdomen and the skull did 
not reveal other tumor manifestations besides inguinal lymph node 
metastasis. The patient was treated with amputation of the penis and 
right inguinal lyphadenectomy. The surgical specimen was evaluated 
with immunohistochemistry and tested for the presence of HPV-
DNA. After surgery the patient received chemotherapy and radiation.
Results. The patient presented with dysuria of 6 weeks, pain in the 
groin and the glans penis, and hardening of the glans. He reported a 
removal of a wart from the glans penis 10 years ago. The penectomy 
specimen showed an undifferentiated small cell carcinoma at the out-
er orifice of the urethra with infiltration of corpus spongiosum and 
a periurethral growth pattern with lymphangiosis and hemangiosis 
carcinomatosa. There was residual tumor in the resection margin af-
ter amputation of the penis. Inguinal lymph nodes were positive for 
tumor infiltrates. The pathological tumor stage was pT3 pN1 L1 V1 
R1. The immunohistochemical evaluation of the tumor cells showed 
a positive reaction for pan-cytokeratin, CD 56, neuron-specific eno-
lase, and Ki67 in >90% of cells. Negative staining results were ob-
tained for synaptophysin, chromogranin A, and for the cytokeratins 
(CK) 5/6, 7 and 20. P16INK4a tested positive in the tumor cells. PCR 
based HPV analysis revealed high-risk HPV type 16. After surgery the 
patient received 2 courses of cisplatin/etoposid, radiation of primary 
and lymphdrainage regions, and another 2 courses of chemotherapy. 
14 months after diagnosis and 7 months after the last cycle of chemo-
therapy the patient is tumor free.
Conclusion. The histogenetic differentiation of this small cell tumor 
of the glans penis was established as neuroendocrine by immunohis-
tochemistry. The negativity for CK 20 excludes a Merkel-cell-type of 
skin carcinoma. It is the first time that an association to HR-HPV was 
found. It can be speculated that these exceedingly rare tumors behave 
very aggressively, similarly to neuroendocrine carcinomas of the uter-
ine cervix, where an association with HR-HPV is clearly established.

Sa-133 
HPV infection and p16 expression in carcinoma of the penis
Höhn A .K .1, Wagner S .1, Liebert G .U .2, Gonsior A .3, Horn L .-C .1
1University of Leipzig, Institute of Pathology, Leipzig, 
2University of Leipzig, Institute of Virology, Leipzig, 
3University of Leipzig, Department of Urology, Leipzig

Aims. Penile cancer usually occurs in older man. One pathogenetic 
aspect might be infection with high risk HPV (HR-HPV). In cervical 
carcinoma a surrogate marker of HR-HPV is the expression of p16-
protein. The aim of this study was the detection of HPV infection and 
p16-expression in penile cancer.



114 | Der Pathologe · Supplement 1 · 2011

Abstracts

Methods. 35 cases of penile cancer were analysed for HPV infection 
and typing using PCR-based methods and p16 expression was deter-
mined by immunohistochemistry.
Results. 54.3% of all cases represented HR-HPV infection, mainly by 
HPV type 16, followed by HPV 18. 48.6% of all cases showed p16-posi-
tivity, ranging form focal to diffuse nuclear staining.
Conclusion. The majority of penile cancer showed an infection with 
HR-HPV and concordant p16 overexpression. But a remarkable subset 
represented HPV and p16 negativity. The results suggest tow different 
pathways of penile carcinogenesis, similar to vulvar cancer.

Sa-134 
Distribution of human papilloma virus genotypes and dermato-
ses in penile carcinoma
Mannweiler S .1, Sygulla S .1, Winter E .1, Razmara Y .2, Pummer K .2, 
Regauer S .1
1Medical University Graz, Institute of Pathology, Graz, 
2Medical University Graz, Urology, Graz

Aims. Invasive penile squamous cell carcinomas (SCC) account for 
0.5% of all male malignancies in the USA and Europe. Investigations 
on the presence of transforming HPV infections, lichen sclerosus (LS) 
and lichen planus (LP)in a low incidence area for penile SCC in a ho-
mogenous patient cohort are rare.
Methods. The distribution of human papilloma virus (HPV), LS and 
LP in archival formalin-fixed specimens of 30 basaloid high-grade 
penile intraepithelial neoplasias (PeIN) and 108 invasive penile SCC 
was analysed for 28 HPV-LR and HR-genotypes(Inno-Lipa HPV Ge-
notyping Extra) and immunohistochemically for over-expression of 
p16, a “surrogate” marker for transforming HPV-infection.
Results. Of 30 PeIN with p16 overexpression, 23/30 PeIN revealed a 
single HPV-genotype: HPV-HR16 (22) and HPV-HR18 (1). One PeIN 
each with type-specific reaction products for HPV-HR 16, 18, 33 and 
73 revealed additional reaction products indicating a possible co-in-
fection. Two PeIN revealed multiple type-specific HPV-HR genotypes 
including HPV-HR18, only 1 PeIN revealed multiple HPV-HR geno-
types without HPV16/18. In 60 SCC with p16-overexpression, HPV-
HR16 was the single genotype in 42/53pT1, 4/5pT2 and 2/2pT3 SCC, 
HPV-HR45 the single genotype in 1 SCC. HPV-HR18 was not detected 
as single genotype. 5/60 SCC revealed type-specific HPV-HR33 with 
possible co-infection with HPV-HR52 and HPV-LR54. 2/60 SCC con-
tained multiple HPV genotypes in addition to HPV-HR16. 4/60 SCC 
harboured multiple type-specific HPV-HR genotypes without HPV-
HR16/18. Overall, a single HPV-genotype was identified in 80% HPV-
induced penile lesions: HPV-HR16 (22PeIN, 48SCC), HPV-HR45 
(1SCC) and HPV-HR18 (1PeIN). 7SCC & 2PeIN with type-specific 
product for HPV-HR33, HPV-HR16, HPV-HR18 and HPV-HR73 re-
vealed additional reaction products suggestive of co-infection. 14/90 
lesions (15%) showed multiple type-specific HPV-HR-genotypes: 4% 
with & 11% without HPV-HR16/18. 20/90 PeIN/SCC (22%) harboured 
type-specific HPV-HR-genotypes other than HPV-HR16/18. 46/48 
p-16-negative SCC were HPV negative and associated with LS>LP in 
more than 50%. The two p16-neg. SCC were a HPV-LR6-positive con-
dylomatous SCC and a HPV-HR45-positive SCC.
Conclusion. 60% of invasive SCC and all PeIN were HPV-induced. 
HPV16 was the sole genotype in 80%. HPV18 and other HR-genotypes 
were identified in 20%. 40% of SCC were HPV-negative. LS was the 
predominant dermatosis in non-HPV-associated SCC. LS assoc. SCC 
may be prevented by early recognition and appropriate treatment.

Sa-135 
Alterations in the p16/cyclinD/Rb pathway are common events 
in penile cancer
Kakies C .1, Protzel C .2, Poetsch M .3, Hakenberg O .2, Erbersdobler A .1
1University Rostock/ Institute of Pathology, Rostock, 
2University of Rostock/ Department of Urology, Rostock, 
3University Hospital Essen/ Institute of Forensic Medicine, Essen

Aims. Alterations in the p16/cyclinD/Rb pathway by varying mecha-
nisms are common events in human tumors. In this study we inves-
tigated p16 promotor methylation, p16 mutations, LOH in p16 gene 
locus and HPV DNA in penile cancer and correlate it with p16 protein 
expression.
Methods. Expression of p16 was examined with an anti-p16 monoclo-
nal antibody in 28 invasive penile carcinomas. We analyzed the LOH 
in 6 microsatellites around the p16 gene locus as well as mutations in 
the p16 gene. Promotor methylation of p16 was investigated with a 
methylation specific PCR. Results were correlated with HPV typing 
and clinical data.
Results. A positive expression of p16 was shown in 15 tumors. The ap-
pearance of HPV DNA was significantly associated with p16 expres-
sion. All tumors with negative p16 immunohistochemistry showed 
LOH in p16 locus and/ or a promotor hypermethylation in p16. Pro-
motor hypermethylation was significantly associated with a higher 
tumor stage (p<0.04). The combination of LOH with promotor hyper-
methylation was significantly associated with metastasis. Mutations in 
the p16 gene could be demostrated only in 3 tumors.
Conclusion. Alterations in the p16/cyclinD/Rb pathway are a com-
mon finding in penile cancer. Whereas LOH and promotor hyper-
methylation appear with a certain frequency, p16 mutations seem to 
play only a minor role in this tumor.

Sa-136 
2009 TNM classification for penile pT1 carcinoma:  
correlation with clinical outcome
Sygulla S .1, Mannweiler S .1, Tsybrovskyy O .1, Razmara Y .2, Regauer S .1
1Medical University Graz, Institute of Pathology, Graz, 
2Medical University Graz, Urology, Graz

Aims. The new TNM classification of malignant tumours (2009) calls 
for a separation of pT1 penile squamous cell carcinoma (SCC) into 
pT1a (G1, G2, no lymphatic invasion) and pT1b (G3, G4 and/or lym-
phatic invasion). Our aim was to evaluate the clinical relevance of the 
revised classification.
Methods. 82 pT1 penile SCC were reclassified and divided into HPV-
induced (based on over expression of p16 and demonstration of HPV-
high-risk genotypes) and HPV-negative. Whenever possible, the pres-
ence of dermatoses was recorded. Survival (>5 months from diagnosis 
until death or 10/2010) and metastases were documented with Med-
ocs System, Aura web and Statistic Austria. 10 men died of unrelated 
causes within 4 months and were excluded from analysis.
Results. 72 pT1 SCC were reclassified in 36 pT1a and 36 pT1b. Median 
follow up was 52 months (range 5–260 months). 16/36 /44%) pT1a SCC 
were HPV-induced, 23 (56%) were HPV-negative. Inguinal lymphad-
enectomy was performed within 6 months after penectomy for 10 pT1a 
SCC with 3 uni- and 3 bilateral lymph node metastases (6/10=60%; 
5 HPV−, 1 HPV+), 4 of whom (1 HPV+, 3 HPV−) are dead of disease 
with extensive lymph node and haematogenous metastases. 31/36 
(86%) pT1b SCC were HPV-induced, only 5 (14%) were HPV-negative. 
14/36 men had an inguinal lymphadenectomy within 6 months after 
penectomy with 3 uni- and 7 bilateral metastases; (10/14=71%; 8 HPV+; 
2 HPV−). 3 men died of disease (2 HPV+, 1 HPV−). There was no sta-
tistical difference in lymphatic invasion and inguinal lymph node 
metastases between pT1a and pT1b SCC (Fisher’s exact test p=0.56). 
Overall 5 year survival was 90% (pT1a 89%, for pT1b 91%) and overall 
10-year survival was 87% (84% for pT1a and 91% for pT1b). There was 



115Der Pathologe · Supplement 1 · 2011 | 

no significant difference in survival between pT1a and pT1b SCC (log 
rank p=0.74).
Conclusion. As expected, HPV-negative (dermatosis-related) SCCs 
were highly differentiated and more prevalent in pT1a SCC, while 90% 
of pT1b SCCs were HPV-induced poorly differentiated SCC. There was 
no statistical difference with respect to lymphatic metastases, disease-
related deaths and overall survival in our series of 72 men. This obser-
vation raises some doubts about the usefulness and practical relevance 
of sub-dividing penile pT1 SCC. The necessity of a routine complete 
inguinal lymphadenectomy in patients with pT1b SCC should be ques-
tioned. Sentinel lymph node biopsy may offer a reliable alternative for 
identification of lymphatic spread and will reduce the morbidity of an 
inguinal lymphadenectomy.

Obduktionspathologie

So-001 
Vergleich von Obduktionen – Schweiz, Österreich 
und Deutschland
Tag B .1
1University of Zurich, Institute of Law, Zürich

So-002 
Obduktion als Instrument der Qualitätssicherung – Zürich
Moch H .1
1University Hospital Zurich, Institute of Surgical Pathology, Zürich

So-003 
Obduktion als Instrument der Qualitätssicherung – Leipzig
Gradistanac T .1
1University of Leipzig, Institute of Pathology, Leipzig

So-004 
Virtopsie
Thali M .1
1University of Zurich, Institute of Forensic Medicine, Zürich

AG Molekularpathologie I

So-005 
Low frequency of true sporadic “wild-type” GISTs without KIT, 
PDGFRA and BRAF mutations in two prospectively analyzed 
GIST cohorts
Otto C .1, Geddert H .2, Braun A .1, Illerhaus G .3, Baier P .3, Höppner J .3, 
Agaimy A .4, Werner M .1, Haller F .1
1Albert-Ludwigs University, Institute for Pathology, Freiburg, 
2St . Vincentius-Kliniken Karlsruhe, Institute for Pathology, Karlsruhe, 
3Albert-Ludwigs University, Freiburg, 
4Friedrich Alexander University, Institute for Pathology, Erlangen

Aims. Gastrointestinal stromal tumours (GISTs) are the most com-
mon mesenchymal tumors of the gastrointestinal tract. There are 
inconsistencies in the literature about the real frequency of sporadic 
“wild-type” GISTs (reported range, 8 to 20%). Our aim was the pro-
spective analysis of two independent GIST cohorts using histomor-
phology, immunohistochemistry and mutation analysis, to identify 
true sporadic “wild-type” GISTs.
Methods. 148 mesenchymal tumours from the gastrointestinal tract 
resected between 1990 and 2010 were recruited from the archives of 

two Pathology Institutes. A tissue microarray was build, and all tu-
mors were re-evaluated by histomorphology and immunohistochem-
istry (CD117, CD34, PDGFRA, SMA, Desmin, S100, b-Catenin, Mib1). 
All tumors unequivocally identified as GIST were further analysed by 
mutational analysis of KIT (exon 9, 10, 11, 13 and 17), PDGFRA (exon 12, 
14 and 18) and BRAF (exon 15).
Results. Six tumors formerly classified as GISTs were reclassified as 
leiomyoma (n=3), leiomyosarcoma (n=1), inflammatory fibroid polyp 
(n=1) and dedifferentiated liposarcoma (n=1). In contrast, seven tu-
mors formerly classified as leiomyoma, leiomyoblastoma, leiomyo-
sarcoma, neurinoma or spindle cell tumor were reclassified as GISTs. 
Accordingly, 122 of the 148 mesenchymal tumors were identified as 
GISTs. 76 tumors (62.3%) were from the stomach, 43 (35.2%) from the 
intestine, and 3 (2.5%) from the omentum/mesentery. Three tumors 
(2.5%) could not be analysed because of poor DNA quality. 90 tumors 
(73,8%) harbored a KIT mutation and 17 tumors (13.9%) had a PDG-
FRA mutation. No BRAF mutation was found. 12 tumors (9.8%) were 
wild-type for all analysed exons. Out of these 12 tumors, one occurred 
in association with Carney triad (together with paraganglioma), one 
showed a typical Carney-like histomorphological growth pattern, and 
one occurred in a patient with neurofibromatosis 1 (NF1). Therefore, 
excluding these syndromic variants, the frequency of true sporadic 
“wild-type” GISTs in this cohort was 9/122 (7.3%).
Conclusion. According to this prospective study using stringent his-
tomorphological and immunohistochemical criteria, stringent quality 
control of the material, complete mutation analysis of all exons found 
to carry mutations in primary imatinib-naïve GISTs, as well as review 
of clinical data to exclude a syndromic setting, the frequency of true 
sporadic “wild-type” GISTs was lower than described in most publica-
tions.

So-006 
C-myc regulates proliferation and apoptosis through miRNA 
cluster and E2F-family in c-myc amplified angiosarcomas
Mößinger K .1, Küffer S .1, Hohenberger P .2, Marx A .1, Ströbel P .1
1University Mannheim, Institute of Pathology, Mannheim, 
2 University Mannheim, Surgical Oncology and thoracal surgery, 
Mannheim

Aims. Angiosarcomas (AS) are rare vascular malignancies that 
arise either de novo as primary tumors or secondary to irradiation 
or chronic lymph edema. In radiation induced AS c-myc gene is fre-
quently highly amplified. The transcriptional and functional conse-
quences of c-myc in AS are not yet understood.
Methods. We applied array-CGH and FISH as a screening method to 
identify c-myc amplified and non-amplified AS. The gene expression 
profiling data from 10 AS samples (5 c-myc amplified, 5 non-ampli-
fied) were studied as well as quantitative RT-PCR of 18 AS samples (10 
c-myc amplified, 8 non-amplified). C-myc overexpressing endothelial 
progenitor cells, mature endothelial cells and an Angiosarcoma cell 
line were used as a model for studying context and cell-type specific 
c-myc influences.
Results. Comparison of gene expression profiles between the two 
groups c-myc amplified and non-amplified AS showed 266 genes 
differentially expressed. One of the top down regulated genes were 
THBS1, an anti-angiogenic player. A c-myc target miRNA cluster 
17–92 which negatively regulates THBS1 and Thrombrospondine-like 
proteins is upregulated in c-myc amplified AS. In addition, E2F-family 
members as targets of the miR 17–92 cluster are also upregulated in 
amplified AS.
Conclusion. In spite of their identical morphology, secondary AS are 
genetically different from primary AS. C-myc dependent expression 
profiling showed a gene set to be candidates for tumor progression. 
We hypothesize that in radiation induced AS the oncogenic ability 
of c-myc operates through upregulation of distinct miRNA clusters 
associated with the inhibition of anti angiogenic genes. The network 
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of c-myc, E2F and miRNA cluster 17–92 drives c-myc overexpressing 
cells into proliferation, angiogenesis and antiapoptosis.

So-007 
Intratumoral heterogeneity of EGFR amplification and  
high polysomy in non-small-cell lung cancer
Grob T .1, Hoenig T .1, Wilczak W .1, Sauter G .1
1 University Medical Center Hamburg-Eppendorf, Institute 
for Pathology, Hamburg

Aims. Several predictive biomarkers that identify non-small-cell lung 
cancer (NSCLC) patients most likely to respond to epidermal growth 
factor receptor (EGFR) tyrosine kinase inhibitor (TKI) treatment are 
suggested with EGFR mutations emerging as the most reliable predic-
tor for improved outcome. The EGFR gene copy number evaluated by 
fluorescence in situ hybridization (FISH) is another predictive marker 
for sensitivity to EGFR TKIs as shown in several trials although con-
troversial data exist. EGFR positivity by FISH is defined as either gene 
amplification or high polysomy of chromosome 7.
Methods. To investigate if EGFR gene copy number is uniform within 
a single NSCLC, a set of 8 tissue micro arrays (TMAs) was made, each 
containing tissue cores from the same 146 NSCLC but representing 
different areas within the individual primary tumor (TMA 1–8). In 
addition one to four different metastatic sites of 66 cases with available 
metastatic tumor tissue were included on TMA 9–12. This resulted in a 
total of 1340 tissue cores representing an average of 9.2 different areas 
of each individual tumor. EGFR gene copy number and EGFR expres-
sion was analyzed by means of FISH and immunohistochemistry ac-
cording to the suggested guidelines.
Results. 48 (32.9%) of the 146 tumors tested showed EGFR gene copy 
gain in at least one tumor area. This includes 35 (24.0%) tumors with 
high polysomy and 13 (8.9%) tumors with amplification of EGFR. In 7 
(53.8%) of 13 amplified cases the analysis of different tumor areas re-
vealed subclones without EGFR gene copy gain next to subclones with 
amplification. Of the 35 tumors with high polysomy all showed hetero-
geneity of EGFR gene copy number with areas negative for gene copy 
gain within the individual tumor. Strong membranous staining of tu-
mor cells by EGFR immunohistochemistry was observed in 97.0% of 
tumor areas with amplification, in 49.3% of areas with high polysomy 
and in 24.4% of areas without an EGFR gene copy gain.
Conclusion. Heterogeneity of EGFR gene copy gain in lung cancer 
challenges the concept of using EGFR FISH in small biopsies for de-
cision making on TKI therapies. Especially the heterogeneity in all 
of the tested tumors with high polysomy questions the value of this 
predictive marker. EGFR gene copy number is highly heterogeneous 
in individual NSCLC and this finding might well be a reason for the 
controversial clinical data existing on responsiveness to anti-EGFR 
therapy in tumors with EGFR gene copy gain.

So-008 
Heterogeneity of predictive and prognostic markers of NSCLC  
in in situ lesions, invasive cancer and metastases
Länger F .1, Golpon H .2, Dickgreber N .2, Jonigk D .1, Kreipe H .1, Lehmann U .1
1Medical School Hannover, Dept . Pathology, Hannover, 
2Medical School Hannover, Dept . Pneumology, Hannover

Aims. Prognostic and predictive markers are used to stratify therapy 
in non-small-cell lung cancer (NSCLC). As only up to 30% of NSCLC 
patients undergo tumor resection for the majority of patients only 
small biopsy (or cytological) samples are available. In this study the 
mutation status and expression of genes correlated with survival and 
response to therapy are compared between in situ lesions, invasive 
carcinomas and their metastases. These data will help clarify the po-
tential use of the aforementioned tumor samples for routine clinical 
practice.

Methods. 125 lung resection specimen of patients with NSCLC and 50 
samples from metastases (either lymph nodes or hematogeneous me-
tastases) were retrieved from the archives of the institute of pathology. 
Immunohistochemical analysis was performed using antibodies spe-
cific for HER1, HER2, HER3, thymidilatsynthase (TS), ERCC1, TTF1, 
p63, CK7, CK5/15, TTF1, CD56, and mutated EGFR. FISH probes for 
TS, HER1, HER2, HER3, ALK were used to assess the amplification 
status. Conventional Sanger sequencing and pyrosequencing was em-
ployed for the analysis of KRAS (codon 12 and 13) and EGFR (exon 18, 
19, 20, 21) gene.
Results. Adenocarcinoma was the most prevalent type in the co-
hort with 60% of all cancers, 30% were squamous carcinomas and 
10% mixed type cancers or rarer subtypes. Specific immuntypes for 
adenocarcinomas were CK7+, TTF1+, CK5/14-, p63 -/+ for squamous 
carcinomas CK7-, TTF1-, CK5/14+, p63+. EGFR mutations were not 
detected in squamous carcinomas. In adenocarcinomas 14% were 
EGFR mutated, 25% KRAS mutated and 3% EML4-ALK translocated. 
For 12 EGFR mutated cases multi-area analysis were performed with 
only one case giving discordant results. No discrepancies could be de-
tected for the mutation status between primary tumor and metastases. 
Sensitivity of EGFR mutation specific immunohistochemistry was low 
(60%) though the specifity (95%) was acceptable. For TS (both by FISH 
and immunohistochemistry) and ERCC1 there was considerable het-
erogeneity in up to 25% of the cases.
Conclusion. The reported differences of up to 25% between the mu-
tational status of metastases and the primary tumors may well be the 
result of technical problems. On the protein and mRNA level there 
is more heterogeneity of the markers used primarily for predictive 
purposes. This may cause difficulties regarding their use in clinical 
practice. Larger series are needed to clarify whether an algorithm 
analogous to the HER2 scoring in breast or stomach cancer can be 
established.

So-009 
Frequent promoter hypermethylation of tumor suppressor 
cancidate 3 (TUSC3) gene in NSCLC
Raithel U .1, Dietmaier W .1, Lang-Schwarz C .1, Schulz C .2, Woenckhaus M .3

1University of Regensburg, Institute of Pathology, Regensburg, 
2University of Regensburg, Clinic of internal medicine, Regensburg, 
3 Caritas hospital Bad Mergentheim, Institute of Pathology, 
Bad Mergentheim

Aims. Lung cancer is the leading cause of cancer-related deaths world-
wide, which is often due to the late diagnosis of this disease. Genetic 
and epigenetic alterations frequently occur during early steps of carci-
nogenesis. Their identification could help to find new molecular mark-
ers for early diagnosis, prognosis and therapy prediction. Methylation 
of promoter regions is one mechanism to silence tumor suppressor 
genes. The aim of this study was to determine promoter methylation 
of new potentially methylated genes in lung cancer and precursors us-
ing a reliable quantitative methylation detection technique avoiding 
bisulfite conversion.
Methods. We quantitatively measured DNA methylation of selected 
6 loci (TUSC3, RASAL1, PDCD4, MTSS1, RASSF1, and MGMT) in 
42 primary lung tumors, matched normal bronchus and lung tissue. 
Methylation quantification was done by MethyQESD (methylation-
quantification of endonuclease-resistant DNA), a reliable methyla-
tion sensitive real-time PCR technique avoiding bisulfite conversion. 
Methylation values were correlated with pathohistological and clini-
cal parameters.
Results. Promoters of PDCD4 and MTSS1 were not methylated in ei-
ther compartment. Relatively rare methylation (<45%) was detected in 
promoter regions of RASAL1, MGMT and RASSF1. TUSC3 promoter 
was frequently (>50%) methylated in all three tissue compartments but 
not in blood controls. TUSC3 promoter methylation significantly cor-
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related with tumor size (T-status; p=0.005) and longer overall survival 
(p=0.013).
Conclusion. Promoter of TUSC3 gene is frequently methylated in lung 
cancer, bronchus and lung tissue from lung cancer patients and might 
be a molecular candidate marker to detect early stages of lung cancer 
and tumor patients. This finding and the potential prognostic value of 
TUSC3 promoter methylation has to be validated in further prospec-
tive studies.

AG Molekularpathologie II

So-010 
uPA and PAI-1 interact with signaling pathways regulating  
proliferation as well as migration potential of cells in  
breast cancer
Wolff C .1, Malinowsky K .1, Berg D .1, Walch A .2, Schuster T .3, Becker K .-F .1
1TU Munich, Pathology, München, 
2HelmholtzZentrum Munich, Pathology, München, 
3 TU Munich, Department of Medical Statistics and Epidemiology, 
München

Aims. The urokinase-type plasminogen activator (uPA) and its inhibi-
tor PAI-1 play important roles in cell migration and invasion in both 
physiological and pathological contexts. Both factors are clinically 
applicable predictive markers in node negative breast cancer patients 
that are used to stratify patients for adjuvant chemotherapy. Their 
signalling cascades are well described in cell culture systems, but a 
better understanding of uPA and PAI-1 associated signalling networks 
in clinical tissues is needed. We examined the expression of uPA, PAI-
1 and 34 signalling molecules in primary breast cancer tissues using 
protein microarrays.
Methods. A series of 201 archival breast cancer tissues was analysed. 
We extracted proteins from formalin-fixed, paraffin-embedded tis-
sues and used reverse phase protein arrays to determine protein ex-
pression, focusing on interactions of uPA and PAI-1 with molecules 
either related to Erk and Akt pathways or known to play a role in In-
tegrin-based signaling. In our analysis we considered only significant 
associations with a correlation coefficient higher than 0.35 as possibly 
biological relevant.
Results. Expression of uPA was significantly correlated with the ex-
pression of the activated MAP kinases p-Erk and p-p38 as well as with 
Hsp27 and Stat3. A correlation of PAI 1 with activation of Akt as well 
as with the Akt activating enzyme PI3 K could be demonstrated. Addi-
tionally, PAI-1 was co-expressed with ILK and FAK, which are known 
interaction partners of Integrins and play a role in the Akt pathway 
and in the regulation of the cytoskeleton, which in turn is important 
for migration and invasion properties of cells. Interestingly, PAI-1, just 
as uPA, was found to be associated with Hsp27 and p-p38.
Conclusion. Network monitoring for uPA and PAI-1 in breast cancer 
tissues reveals interactions with main signaling cascades regulating 
cell survival as well as migration of the cells. Thus, our results place 
uPA and PAI-1 in the middle of main events of cancer development 
and provide insight in deregulated signaling in primary patient sam-
ples, which extends knowledge from cell culture experiments and puts 
it into a more physiological context.

So-011 
The Dickkopf-3 (DKK3) gene, a putative tumor suppressor  
and chemosensitizer in human breast cancer?
Geisler C .1, Winkens W .1, Veeck J .1, Fasching P .A .2, Hartmann A .3, Neuß T .1, 
Henkel C .1, Knüchel R .1, Dahl E .1
1RWTH Aachen University, Institute of Pathology, Aachen, 
2 Erlangen University Hospital, Department of Gynecology and Obstetrics, 
Erlangen, 

3Erlangen University Hospital, Department of Pathology, Erlangen

Aims. We have shown that expression of the putative Wnt signaling 
inhibitor Dickkopf-3(DKK3) is downregulated in human breast can-
cer due to DKK3 promoter hypermethylation, and that this molecular 
lesion is associated with unfavorable patient survival. It is not known 
whether poor prognosis is caused by inherent aggressiveness of DKK3 
methylated tumors, or reduced tumor response against chemothera-
peutic agents. In this project, we are analyzing the biological function 
of DKK3 in human breast cancer cell lines and its potential role in con-
ferring chemosensitivity to human breast cancer cells. Additionally, 
the role of DKK3 methylation as a potential biomarker for response to 
chemotherapy will be evaluated.
Methods. BT-20 basal-type and MCF7 luminal-type breast cancer cell 
lines with no endogenous DKK3 expression were stably transfected 
using a full length DKK3 cDNA containing vector or empty vector, 
respectively. In vitro cell culture assays (e.g. XTT proliferation assays, 
colony formation assay, scratch assay) were performed. XTT assays 
and sulforhodamin B assays were used to analyze chemosensitivity.
Results. Real-time PCR and Western blot analysis confirmed abun-
dant expression of DKK3 mRNA and protein in DKK3-transfected 
BT-20 and MCF7 cells, respectively. DKK3 clones (both in BT-20 and 
MCF7) presented reduced growth capabilities in comparison with 
mock clones (p=0.097 for BT-20, p=0.016 for MCF7) as shown by col-
ony formation assays. Differences in migration capacity using scratch 
assays could not be detected between DKK3 and mock-transfected 
clones. Unexpectedly, DKK3 clones showed significantly higher che-
moresistance against epirubicin (p=0.03) and docetaxel (p=0.02) than 
mock-transfected BT-20 cells, while these effects observed in MCF7 
cells were statistically not significant.
Conclusion. DKK3 may represent a novel tumor suppressor gene in 
normal breast tissue since DKK3 is capable of suppressing colony 
formation of human breast cancer cells in vitro and DKK3 promoter 
methylation in human tumors is associated with poor survival. Ongo-
ing studies are analyzing the influence of DKK3 on apoptosis, adhesion 
and invasion. Surprisingly, DKK3 seems to increase chemoresistance 
in basal-type BT20 breast cancer cells, pointing towards potential 
context-dependent effects of DKK3. Next, DKK3 promoter methyla-
tion will be assessed by methylation-specific PCR and pyrosequencing 
in breast cancer samples treated with neoadjuvant chemotherapy.

Supported by a START grant of the Medical Faculty to W . Winkens .

So-012 
PIM kinases: potential therapeutic targets in diffuse  
large B-cell lymphomas
Obermann E .1, Menter T .1, Brault L .2, Knapp S .3, Thommen S .2, 
Schwaller J .2, Tzankov A .1
1University Hospital Basel, Institute of Pathology, Basel, 
2University Hospital Basel, Department of Biomedicine, Basel, 
3University of Oxford, Departmen of Internal Medicine, Oxford

Aims. PIM1–3 represent a family of constitutively active serine/threo-
nine kinases regulating cellular proliferation and survival. Their over-
expression has been reported in several human malignancies. So far, 
their proto-oncogenic role has never been systematically analyzed in 
diffuse large B-cell lymphomas (DLBCL).
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Methods. Expression of PIM1–3 was analyzed by immunohistochem-
istry in a large cohort of well-characterized cases of DLBCL (n=101, 
stages I–IV, GC-DLBCL =28 as defined by the Choi algorithm), utiliz-
ing tissue microarrays. Functional studies were performed in a panel 
of cell lines derived from GC (germinal center)-type and ABC (acti-
vated B-cell)-type human DLBCL using small molecule PIM inhibi-
tors, which had been characterized previously.
Results. 76 cases showed cytoplasmic expression of PIM1 in >95% of 
tumor cells, whereas only 43 cases showed nuclear PIM1 staining in 
>20% of the tumor cells and only 12 in >50%. In contrast to PIM1, mod-
erate levels of PIM2 and PIM3 were found in most cases. PIM1 expres-
sion significantly correlated with activation of the signal transducers 
and activators of transcription (STAT3&5) as assessed by immunohis-
tochemical evaluation of phospho-STATs, and with the fraction of 
actively proliferating cells as assessed by expression of Ki-67 (MIB1). 
Nuclear expression of PIM1 correlated with Ann Arbor disease stage. 
No significant correlation between PIMs’ expression and the status of 
MYC-, BCL2- and BCL6-genes or between GC- and non-GC deriva-
tion was found. Treatment of DLBCL cell lines with two structurally 
different small molecule inhibitors significantly impaired cellular pro-
liferation.
Conclusion. Our study strongly suggests that PIM kinases are asso-
ciated with the STAT pathway activation in a significant fraction of 
human DLBCL. Blocking proliferation of DLBCL cells by small mole-
cule PIM inhibitors implies that PIM kinases might represent rational 
therapeutic targets.

So-013 
Significance of T-cell characterization for refractory coeliac 
disease
Lenze D .1, Müller H .1, Hummel M .1
1Charité – Universitätsmedizin Berlin, Institute of Pathology, Berlin

Aims. Coeliac disease (CD) is a chronic inflammatory disorder of 
the small intestine triggered by ingestion of gluten. Histologically 
it is identified by villous atrophy, crypt hyperplasia and increased 
numbers of intraepithelial lymphocytes (IELs) mainly consisting of 
T-cells. Mostly CD is effectively controlled by a gluten-free diet. How-
ever some patients develop refractory CD (RCD) without histological 
and clinical response, despite dietary compliance. Moreover in 50% 
of RCD patients’ progression to enteropathy-associated T-cell lym-
phoma (EATCL) occurs. Distinction between RCD and early EATCL 
is not reliably possible by routine means. Therefore it was suggested 
that analysis of the T-cell receptor (TCR) clonality by PCR might help 
to resolve this diagnostic problem. Here we comprehensively investi-
gated CD, RCD and EATLC cases for the presence of clonal TCR rear-
rangements.
Methods. Suitable cases of CD, RCD and EATCL were selected from 
our archive. DNA was extracted using Maxwell16 (Promega) and 
clonality of TCR γ and β rearrangements was analysed employing 
the BIOMED-2 primers and protocols. Resulting PCR products were 
analysed by high resolution capillary electrophoresis. Sequencing was 
carried out employing Cycle Sequencing (Applied Biosystems).
Results. Clonal TCR gene rearrangements were detectable in all EAT-
CL with both, TCR-γ and TCR-β primers. In contrast, CD usually pre-
sented with irregular polyclonal or oligoclonal TCR rearrangement 
patterns. In some CD cases, pseudoclonal PCR products were ob-
served. Unexpectedly, a significant proportion of RCD cases displayed 
reproducible dominant PCR products detectable with TCR-β as well 
as TCR-γ primer sets whereas the remaining cases revealed extended 
oligoclonal or pseudoclonal rearrangement patterns. Strikingly, these 
dominant PCR products, often embedded in an oligoclonal T-cell 
background, remain stable for long time periods as demonstrated by 
consecutive biopsies of the same patients.
Conclusion. Distinction of RCD from early EATCL by detection of 
clonally rearranged T-cells is not feasible since many RCD patients 
harbour the same clonal TCR-rearrangements for long times without 

developing clinically manifest EATCLs. It is currently unclear if this 
reflects a premalignant stage or if this is associated with the immuno-
logical nature of the disease. Therefore, TCR clonality assays should 
be applied with great reluctance for the distinction between RCD and 
early EATCL in order to avoid unneeded therapeutic consequences.

So-014 
Non-coding RNA profiling in hepatocellular carcinoma
Hämmerle M .1, Polycarpou-Schwarz M .1, Gutschner T .1, Hildenbrand C .1, 
Longerich T .1, Schirmacher P .1, Diederichs S .1
1 Institute of Pathology, University Hospital & German Cancer Research 
Center (DKFZ), Heidelberg

Aims. Hepatocellular carcinoma (HCC) is the fifth most frequent 
cancer and the third leading cause of mortality in cancer worldwide. 
While former research mainly focused on protein-coding genes, al-
most nothing is known about the potential involvement of non-coding 
RNAs (ncRNAs) in the pathogenesis and prognosis of different carci-
noma. Therefore, our study aims at identifying differentially expressed 
ncRNAs in HCC compared to control liver samples. Further, we aim 
at elucidating their role on the cellular and molecular level in order 
to draw conclusions about their contribution to the development of 
HCC. Moreover, their potential as diagnostic and/or prognostic mark-
ers will be analyzed.
Methods. We screened for the expression of 17,000 ncRNAs in 32 cases 
of HCC and 7 control tissue samples. After identifying tumor-specific 
candidates, their expression was validated in HepG2 and Huh7 cells. 
Their impact on cell viability was uncovered after siRNA-mediated 
ncRNA knockdown in liver cancer cell lines. The impact of chemo-
therapeutics on their expression profile was analyzed.
Results. Statistical analysis unraveled 187 upregulated and 278 down-
regulated ncRNAs in HCC. The cutoff was set to a fold change (FC; 
HCC vs. controls) of 2.0 and a p-value of <0.05 after correction for 
multiple testing (Benjamini-Hochberg) was applied in order to iden-
tify significantly altered ncRNAs. The top hit ncRNA, Liver-Cancer 
associated RNA 1 (LiCaR1), was highly increased in HCC, showing 
a FC of 10 compared to control cases. It was rapidly upregulated by 
chemotherapeutics, e.g. cisplatin, etoposide and bleomycin. Further, 
siRNA-mediated knockdown of LiCaR1 massively reduced the viabil-
ity of HepG2 cells.
Conclusion. These data show that besides protein-coding genes, the 
expression of ncRNAs could be highly and specifically regulated in 
HCC. The data will allow conclusions about the use of ncRNA as po-
tential diagnostic and prognostic markers. Further, etiology-specific 
differences in ncRNA profiles could be identified. Most importantly, 
ncRNA expression profiling in cancer has identified functionally im-
portant players in liver tumorigenesis.

So-015 
Microarray-based amplification and detection of microRNAs 
(miRNAs) by NASBA (nucleic acid sequence-based amplification)
Riehle U .1, Mader A .1, Brandstetter T .2, Rühe J .3, zur Hausen A .1, Stickeler E .1
1University Hospital Freiburg, Freiburg, 
2University Freiburg, Institute of Microsystems Engineering, Freiburg, 
3University Freiburg, Institute of Microsystems Engeneering, Freiburg

Aims. MiRNA are small (22–24 nt) non-coding RNAs that regulate 
gene expression and have been shown to play a crucial role in the pa-
thology of human cancer. Existing miRNA amplification and detec-
tion techniques comprise a highly complex workflow and are therefore 
rather suitable for research purposes than for usage in clinical routine. 
We have established a biochip technology platform that combines 
an on-chip nucleic acid amplification of mRNA (by NASBA) with a 
microarray based detection and subsequent readout. The simplified 
workflow makes this technique interesting for usage in clinical rou-
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tine. Aim of this study is to adapt the previously described technology 
to amplify and detect a panel of candidate miRNAs.
Methods. A conventional NASBA assay was adapted to the ampli-
fication of the rather small miRNA molecules. Therefore a reverse 
transcription step using a stem-loop RT Primer was combined with 
the miRNA specific NASBA assay. For miroarray-based detection 
miRNA-specific oligonucleotides were immobilized in a hydrogel 
mounted on a polymethylmetacrylat (PMMA) chip. Total RNA was 
amplified utilizing the established labelling, multiplex miRNA-NAS-
BA assay. Labelled miRNA-NASBA products were immobilized to the 
probes and fluorescence data collected. Northern blot analysis con-
firmed specificity of the miRNA-NASBA reaction.
Results. For the proof of concept we chose three different miRNAs 
(hsa-miR-16, hsa-miR-137 and hsa-miR-375) and showed that a con-
ventional NASBA assay can be used to sensitively amplify the respec-
tive miRNAs. Furthermore we demonstrated that these three miR-
NAs can be amplified simultaneously and specifically detected on 
the microarray. In terms of clinical applications, we showed that the 
NASBA assay, and therefore also the miRNA-NASBA assay, can be 
applied to RNA extracted from FFPE cancer tissues.
Conclusion. Our study indicates that amplification and detection of 
miRNAs by NASBA and subsequent detection on a microarray is pos-
sible. This test can be easily performed in a single step and also applied 
to RNA extracted from patient samples such as FFPE tissues. In future 
the concept is to be expanded to 10 in breast cancer relevant miRNAs.

So-016 
De novo lipogenesis is required for insulin-mediated hepa- 
tocarcinogenesis and contributes to human liver cancer  
prognosis
Calvisi D .F .1, Evert K .1, De Murtas V .1, Gasparetti G .1, Destefanis G .1, 
Mattu S .1, Dombrowski F .1, Evert M .1
1University of Greifswald, Institute for Pathology, Greifswald

Aims. To study the oncogenic effect of chronic and elevated secretion 
of insulin on hepatocytes in the presence of mild hyperglycemia, we 
developed a model of pancreatic islet transplantation into the liver via 
the portal vein. In this model, islets of a donor rat are transplanted into 
the liver of a recipient diabetic rat, with resulting local hyperinsulin-
ism that leads to the development of preneoplastic lesions and hepa-
tocellular carcinoma (HCC). Here, we analyzed the activation of the 
lipogenic pathway in rat preneoplastic lesions and HCC. The results 
were compared with those obtained in a collection of human HCC and 
corresponding non-tumorous surrounding tissues.
Methods. The expression of FASN, ACAC, ACLY, and SCD lipogenic 
proteins was evaluated in human HCC cell lines and HCC specimens 
as well as in insulin-induced hepatocarcinogenesis in the rat. In addi-
tion its putative role on HCC growth was examined via transfection 
and siRNA approaches in human HCC cell lines.
Results. We found a strong induction of the proteins of the lipogenic 
pathway (i.e., ACLY, ACAC, FASN, SCD, HMGCR, CHREBP, LXR, 
SREBP1 and 2) in rat and human liver lesions. In the latter, induction 
of the lipogenic pathway was inversely correlated with patients’ sur-
vival and activation of the AMPK pathway, and directly correlated 
with activation of the insulin/IGF-1R cascade. In human HCC cell 
lines, siRNA and transfection experiments showed that the PI3  K/
AKT/mTOR pathway was responsible for activation of the lipogenic 
cascade. Similarly, in vivo treatment with the dual PI3 K/mTOR in-
hibitor NVP-BEZ235 strongly reduced lipogenesis and decreased cell 
proliferation of insulin-induced preneoplastic lesions developed in 
the rats subjected to pancreatic islet transplantation. Insulin admin-
istration significantly increased HCC cell growth in vitro, which was 
strongly restrained by inhibition of the lipogenic proteins. In particu-
lar, suppression of ACLY, ACAC, FASN, and SCD lipogenic proteins 
by specific siRNAs and soluble inhibitors was highly detrimental for 
the proliferation and survival of HCC cell lines.

Conclusion. Our results assign a pathogenetic and prognostic sig-
nificance to insulin-driven hepatocarcinogenesis and the lipogenic 
cascade in rodent and human HCC. Furthermore, the present find-
ings open the possibility of inhibiting the lipogenic cascade as a novel 
therapeutic approach for the treatment of human HCC.

So-017 
A differential regulation of IGF2 in prostate cancer develop-
ment and progression
Gutting T .1, Stefan K .1, Belharazem D .1, Sauer C .1, Marx A .1, Ströbel P .1
1 University Medical Centre Mannheim of the University of Heidelberg / 
Institute of Pathology, Mannheim

Aims. The imbalances of the insuline/insuline-like growth factor 
system are one of the most important risk factors in PCa. In healthy 
adult prostate IGF2 is silenced by imprinting on the maternal allele 
and is only expressed from the paternal allele. Increased IGF2 levels 
are believed to contribute to prostate carcinogenesis and may also ac-
count for the strong association with older age. An important factor 
in the control of IGF2 imprinting is the CTCF. CTCF is a chromatin 
insulator that is required for repression of the maternal imprinting 
at the imprint control region ICR. It was recently shown that loss of 
imprinting (LOI) of IGF2 occurs in the normal ageing prostate. In this 
study we evaluate the regulation control of the IGF2 locus in cancer-
ous and healthy prostate patient samples with LOI by expression and 
methylation analysis.
Methods. 62 healthy and cancerous prostate samples were tested for 
their IGF2 imprinting status (LOI) and differential expression by qRT-
PCR. Promoter and CTCF binding site methylation status were ana-
lyzed by bisulfit conversion of DNA and subsequent PCR with meth-
ylation specific primers and additional sequencing. Promoter activity 
of IGF2 was tested by promoter-transcript specific PCR.
Results. We find a significant upregulation of IGF2 in PCa samples 
whereas miR-675 (H19) is downregulated independent of their im-
printing status. Even thought CTCF is not significant differentially 
expressed in PCa a higher expression of IGF2 is always correlation 
with a decreased expression of CTCF in cancer patients. We also find a 
significant down-regulation of IGF2 in healthy tissue sample with LOI 
compared to ROI without any changes of CTCF expression. Analysis 
of promoter methylation of healthy prostate samples resulted in a dif-
ferential methylation pattern of P2B and P4B in patients with LOI.
Conclusion. Our data suggest an important role of IGF2 in PCa. Its 
regulation is still unclear but the negative correlation with CTCF sug-
gests that imprinting plays a role. Even thought we do show that differ-
ential methylation of promoter P2B and P4B in healthy samples with 
LOI contribute to the increase level of IGF2 it indicates that CTCF 
is not the only factor that regulated IGF2 expression. The decreased 
methylation of promoter regions and ICR in LOI samples also suggests 
a global relaxation of methylation.
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So-018 
Glycogenosis type IV in juvenile liver and peripheral blood  
evidenced by electron microscopy and genomic  
mutation analysis
Schröder J .1, Knoppke B .2, Vermehren J .2, Melter M .2, Rümmele P .1, 
Hofstädter F .1
1University Regensburg, Pathology Dept ., Regensburg, 
2 University Hospital Regensburg, Clinic for Paediatrics and 
Juvenile Medicine, Regensburg

Aims. Glycogenosis type IV (Andersen Disease, GSD  IV) is a very 
rare storage disease caused by deficiency of the branching enzyme 
α-1, 4-glucan-6-glycosyl-transferase (GBE-1); in consequence there is a 
generalized accumulation of abnormally branched glycogen similar to 
amylopectin. Clinically, it is a very heterogeneous disorder with con-
stant hepatic involvement and usually progressive cirrhosis, but a mild 
non-progressive as well as neuromuscular form was noted. We report 
two juvenile cases diagnosed by liver biopsy and proofed in peripheral 
blood samples by electron microscopy.
Methods. Two boys aged 1.5 years and 1 year from different families 
born to non-consanguinous healthy parents after normal gestation 
and delivery were admitted to our hospital with echogenic liver, pro-
gressing hepatosplenomegaly, increased transaminases, and impair-
ment of liver synthesis. A percutaneous liver biopsy was performed 
and assigned for light and electron microscopy (EM) examination, 
later on also a peripheral blood sample of each patient was EM exam-
ined (buffy coat preparation) and molecular genomic analysis (PCR) 
was completed.
Results. The histopathology revealed PAS-positive deposits and in-
complete cirrhosis in the liver biopsies; the deposits were partially 
resistant to diastase digestion. EM examination displayed in the hepa-
tocytes non-membrane bound intracytoplasmic deposits of abnormal 
filamentous glycogen (d=8 nm) with sparse normal glycogen rosettes 
in the periphery. In the peripheral blood, a fraction of leucocytes 
showed multiple vacuoles containing abnormal filamentous and regu-
lar glycogen particles. This prompted us to suspect GSD IV in both 
patients: enzyme activity of GBE-1 was measured and molecular ge-
nomic mutation analyses were initiated. In both boys a very low GBE-1 
enzyme activity in leucocytes/erythrocytes were found; one boy was 
a compound heterozygous carrier of two mutations (c.[1604A>G], 
p[Y535C] + c.[1580C>T], p[T527 M] in exon 12 of the chromosome 3p14. 
In the other child two mutations were found in exon 6 (c.[760A>G], 
p.T254A) and exon 13 (c.1634A>G, pH545R) encoding of the GBE-1 
gene, respectively.
Conclusion. In both children abnormal glycogen deposits were evi-
denced by EM examination in the liver giving rise for suspecting GSD 
IV. The Andersen disease diagnosis was also confirmed by EM in pe-
ripheral blood leukocytes providing the rationale for the enzymatic 
and genomic mutation analysis. We conclude that EM is a very valu-
able tool for diagnosis in rare diseases of the liver.

So-019 
Meckel Gruber syndrome with curved and shortened long 
bones
Fronhoffs F .1, Huss S .1, Born M .2, Gembruch U .3, Müller A .M .1
1University Bonn Medical Center, Institute of Pathology, Bonn, 
2University Bonn Medical Center, Institute of Radiology, Bonn, 
3 University Bonn Medical Center, Dept . of Prenatal Medicine 
and Obstetrics, Bonn

Aims. Meckel Gruber syndrome (MGS) is an autosomal recessive dis-
order with a characteristic spectrum of anomalies including polydac-
tyly, occipital Encephalocele, cystic kidneys and small genitalia. Etio-
logically, the disease is now recognized as ciliopathy. In recent years 
several MGS-associated genetic loci, including MKS1, 2 and 3, have 
been identified.
Methods. We present the case of a fetus at 17th week of gestation, ultra-
sonographically suspicious of MS. Chorionic villus sampling revealed 
karyotype 46, XY, although female sex was diagnosed by ultrasound. 
In addition, short legs were described. Therefore  – as a differential 
diagnosis  – a short-rib-polydactyly syndrome with sex-reversal was 
discussed.
Results. Pathomorphological findings during autopsy included an 
encephalocele, a postaxial hexadactyly of both hands and the right 
foot, cystic kidneys and ductal plate malformation of the liver. A male 
sex was diagnosed, based on a micropenis and two intra-abdominal 
testes. Based on these findings pathomorphologically a MGS was di-
agnosed. Additional radiological findings were bowing of the long tu-
bular bones of both the upper and lower extremities. In addition, the 
bones of the lower extremities were shorter than normal.
Conclusion. The case demonstrates a rare variant of MGS with ad-
ditional skeletal features. In 1983 Majewski et al. hypothesized that 
shortened and bowed long bones may be present in about one-sixth of 
all cases of MS. Up to now this hypothesis could not be corroborated. 
To our review of the literature the estimation of Majewski is overrated.

So-020 
Wolf-Hirschhorn syndrome with only partial growth retarda-
tion
Fronhoffs F .1, Huss S .1, Gembruch U .2, Müller A .M .1
1University Bonn Medical Center, Institute of Pathology, Bonn, 
2 University Bonn Medical Center, Dept . of Prenatal Medicine 
and Obstetrics, Bonn

Aims. Wolf-Hirschhorn syndrome (WHS) is a rare clinical entity 
caused by deletion of the short arm of chromosome 4 which in about 
85% of cases is caused by a de novo mutation. WHS is defined by pre- 
and postnatal growth delay, mid-brain defects, craniofacial features 
like broad bridge of the nose continuing to the forehead, microcepha-
ly, high forehead with prominent glabella, ocular hypertelorism, epi-
canthus, highly arched eyebrows, short philtrum, downturned mouth, 
micrognathia, and poorly formed ears with pits/tags. The frequency of 
the WHS is 1:50,000 to 1: 20,000.
Methods. We report the case of a fetus of 25th week of gestation. Cho-
rionic villus sampling revealed a partial 4p deletion.
Results. Pathomorphologically the fetus presented with microceph-
aly, cleft lip and cleft palate, shortened philtrum and micrognathia. 
Weight, footlength, and crown-heel length were well within the norm. 
While length of femur and radius were within normal range, lengths 
of humerus and tibia were retarded. Most of the parenchymal organs 
were developed according to the gestational age although kidneys 
were hypotrophic and adrenals hypoplastic.
Conclusion. This autopsy case with characteristic morphological 
findings of prenatally diagnosed WHS demonstrates that growth re-
tardation, reflecting a hallmark of this syndrome, may well affect only 
single organs or single parts of the skeleton. Therefore a babygram 
prior to autopsy is essential.
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So-021 
Desbuquois syndrome type 1 – another lethal skeletal  
dysplasia with fetal hydrops – morphologic and molecular 
genetic  characterisation
Laccone F .A .1, Schoner K .2, Rehder H .1
1Medical School of Vienna, Institute of Human Genetics, Wien, 
2Philipp University of Marburg, Institute of Pathology, Marburg

Aims. We report on hydropic fetuses of 17, 22 and 25 gestational weeks 
presenting AR-Desbuquois dysplasia type 1 (DBQD1). All showed 
brachymelia and characteristic craniofacial features associated with 
Pierre-Robin anomaly in two and a cystic hygroma of the neck in one 
case. X-ray studies revealed typical vertebral and metaphyseal abnor-
malities, δ-like extraphalangeal bones, horizontal acetabular roofs 
and disease-specific prominence of the minor trochanter varying in 
relation to fetal age. Early lethal manifestation of the disorder was re-
flected in severe lung hypoplasia and early death of similarly affected 
previous sibs. All families were German by descent.
Methods. The CANT1 exons and adjacent intronic sequences were 
amplified and sequenced using a fluorescent automated sequencer. 
Haplotype analyses on DNA of the cases 2 and 3 was carried out by 
high-resolution single nucleotide polymorphism array analysis.
Results. DBQD1 was confirmed by molecular studies in the CANT1 
gene, which revealed two novel frameshift mutations – a one base pair 
insertion and a one base pair deletion – and also a novel missense 
mutation in homozygous or compound heterozygous configuration, 
all being located within exon 2. The p.D112E missense mutation is lo-
cated within a highly conserved region, which may explain its early 
lethal effect. An allele frequency of the haplotype associated with the 
c.228_229insC mutation of at most 12% indicated that this mutation 
may be traced to a single founder in the German population.
Conclusion. Molecular analysis for DBQD1 should be considered in 
all hydropic fetuses with brachymelia and suggestive facial and radio-
logical features.

So-022 
Otocephaly – current etiological aspects
Müller A .M .1, Hartmann W .1, Born M .2, Gembruch U .3

1University Bonn Medical Center, Institute of Pathology, Bonn, 
2University Bonn Medical Center, Institute of Radiology, Bonn, 
3 University Bonn Medical Center, Dept . of Prenatal Medicine 
and Obstetrics, Bonn

Aims. Otocephaly (agnathia-synotia-microstomia syndrome), a rare, 
sporadic and lethal malformation, is characterized by microstomia 
(small mouth), aglossia (absence of the tongue), agnathia (absence of 
the lower jaw) and abnormally positioned ears. It is a principal anom-
aly derived from the first pharyngeal arch as a consequence of failed 
mesenchymal migration of the maxillary prominence and atrophy in 
the development of the mandibular prominences.
Methods. We report the case of a fetus of nearly 28 weeks of gestation.
Results. Post-mortem showed absence of the mandible and abnormal 
horizontal position of the ears in position of the absent mandible.
Conclusion. Etiology of otocephaly is a controversial issue. Genetic as 
well as teratogenic causes have been accused. Based on animal experi-
ments, potential genetic pathways recently have been brought up. The 
etiological causes are discussed, especially with regard to prognosis 
and genetic counselling.

AG Paidopathologie II

So-023 
Molecular targets in Rhabdomyosarcoma
Fulda S .1
1 Goethe-University Frankfurt am Main, Institute for Experimental 
Cancer Research in Pediatrics, Frankfurt/Main

So-024 
RMS cell lines and RMS biopsies share critical cell surface 
 molecules with impact on the killing efficiency of RMS-direct-
ed, fetal acetylcholine receptor-specific chimeric T cells (cTCs)
Simon-Keller K .1, Homburger A .1, Ströbel P .1, Marx A .1
1University Medical Center Mannheim, Institut of Pathology, Mannheim

Aims. Rhabdomyosarcomas (RMS) are the most common soft tis-
sue sarcoma of childhood and adolescence. Recent efforts to enhance 
overall survival of patients with clinically advanced RMS have failed 
and little is known about immune escape mechanisms in RMS. We 
use cTCs with specificity for the γ subunit of the fetal acetylcholine re-
ceptor (fAChR), a cell surface antigen specifically expressed by RMS, 
to improve the killing efficiency of chimeric T cells towards RMS in 
vitro. Killing of RMS cells bei cTCs was markedly attenuated in com-
parison to killing of CEA-expressing colon carcinoma cells by respec-
tive cTCs. Therefore, we wondered whether resistance to killing might 
be due to a lack of co-stimulatory or presence of immunosuppressive 
surface molecules on RMS cells which are crucial for an interaction of 
tumor cells and T-cells.
Methods. We compared four alveolar RMS cell lines and two embryo-
nal RMS cell lines with 16 embryonal and 12 alveolar RMS biopsies. 
Expression status of different surface molecules was checked by FACS 
analysis, Western blot and qRT-PCR to characterize RMS cell lines. 
Analysis of RMS biopsies was done by IHC, Western blot and qRT-
PCR.
Results. By testing the expression of different surface molecules (in-
cluding MHC class I, MHC class II, CD80, CD86, ICAM-1/CD54) 
in RMS cell lines and biopsies we found low to absent expression of 
crucial co-receptors (e.g. ICAM1 and CD86) and increased expression 
of some immunosuppressive proteins. Comparison of the expression 
status of cell lines and biopsies showed similar expression patterns of 
these immune relevant surface molecules and a strong correlation be-
tween cell lines and biopsies.
Conclusion. The results imply that the RMS cell lines investigated 
here are good targets to analyze immune escape mechanisms of RMS. 
Inhibition of immunosuppressive surface molecules or up-regulation 
of activating co-receptors appear as promising strategies to enhance 
the cytotoxic effect of the immune system against RMS cells.

So-025 
Influence of interferon-γ on survival of RMS
Simon-Keller K .1, Kalbacher H .2, Böcker U .3, Ströbel P .1, Marx A .1
1University Medical Center Mannheim, Institut of Pathology, Mannheim, 
2University Tübingen, Interfaculty Institut for Biochemistry, Tübingen, 
3 University Medical Center Mannheim, Department of Medicine II, 
Mannheim

Aims. Rhabdomyosarcoma (RMS) is the most common soft tissue sar-
coma of childhood and adolescence. Recent efforts to enhance overall 
survival of RMS patients have failed [Dontonello et al.; J Clinc Oncol; 
2009 Mar 20; 27(9):1446–55]. We use chimeric T-cells with specificity 
for the γ subunit of the fetal acetylcholine receptor (fAChR), a cell sur-
face antigen specifically expressed by RMS, to achieve killing of RMS 
in vitro. Examination of the killing mechanisms used by the chimeric 
T-cells showed that Rhabdomyosarcoma are highly resistant to IFN-
γ-induced apoptosis.
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Methods. To check the expression status of IFN-γ receptor, HLA-DR 
and CIITA (MHC class II transactivator) by RMS cells we used flow 
cytometry and qRT-PCR and validated the data by western blot analy-
sis. Influence of IFN-γ on cell survival was studied via annexin V and 
propidium iodide staining at different time points and MTT assays. 
Key phosphorylation and binding sites of the interferon-γ receptor 
were checked by sequence analysis.
Results. Rhabdomyosarcoma cell lines were killed by anti-fAChR-
directed chimeric T-cells. However, in contrast to a previous hypoth-
esis, IFN-γ did not play a role. In comparison to a IFN-γ-sensitive ad-
enocarcinoma cell line (HT29), RMS cell lines showed no significant 
apoptosis after incubation with IFN-γ. In parallel, there was no HLA-
DR induction. Examination of CIITA that is an upstream transactiva-
tor of HLA-DR showed no transcription activity. Mutation analysis 
of phosphorylation and binding sites of the IFN-γ receptor showed 
no mutation. Of note, incubation of RMS cell lines with 5’Azadeoxy-
cytidin and the subsequently incubation with showed sensitization of 
RMS cells for IFN-γ-induced apoptosis.
Conclusion. Epigenetic modulation of RMS cell lines may improve 
the cytotoxic effect of IFN-γ on RMS cells. We assume that RMS cells 
show hypermethylation of IFN-γ-dependent genes, maybe with tu-
morigenic potential.

So-026 
Six2 in renal neoplasms
Senanayake U .1, Leuschner I .1, Höfler G .1, Gürtl B .1
1Medical University of Graz, Institute of Pathology, Graz

Aims. Morphologically nephroblastomas resemble embryonal kidney. 
They are characterized by 3 different types of tissues called blastema, 
epithelium and stroma. To identify blastema after chemotherapy is 
very important for prognosis. In our study we investigated character-
istics of the different tissue types.
Methods. Expression of Six2, a marker of embryonal renal stem cells 
was investigated by REALtime PCR and immunohistochemistry.
Results. All areas of blastema, regardless of the subtype of nephro-
blastoma showed a distinct overexpression of Six2 in comparison to all 
epithelial structures and mesenchymal areas investigated. Addition-
ally we found strong nuclear positivity in renal clear cell carcinomas, 
whereas papillary cell carcinomas were entirely negative. Multicystic 
dysplastic kidneys revealed no expression of Six2.
Conclusion. Our study shows that blastema is characterized by spe-
cific genetic changes, which might also contribute to prognosis and 
response to therapy.

So-027 
Activation of Wnt-signalling via β-catenin mutation in nested 
stromal epithelial tumours (NSET) of the liver – a neoplasia  
with defective mesenchymal-epithelial transition?
Assmann G .1, Kappler R .2, Schmid I .2, Jung A .1, Müller-Höcker J .1
1 Ludwig-Maximilians University Munich, Department 
of Pathology, München, 

2 Ludwig-Maximilians University Munich, Dr von Hauner 
Children’s Hospital, München

Aims. Nested stromal epithelial tumours (NSETs) of the liver are a 
rare neoplasm, occurring in early childhood and adolescence with a 
mostly favourable clinical course. Up to now 19 cases have been de-
scribed in the literature. However, the pathogenesis of NSETs is still 
unclear. Here, two NSETs were intensively investigated which resulted 
in a pathogenetic model involving the deregulated Wnt-signalling 
pathway.
Methods. Two NSETs were available from the archives of our insti-
tut.Histology,electron-microscopy,immunohistochemistry,FISH,
RT-qPCR (quantitative RT-PCR) and mutation analysis of the DNA 
were performed. We investigated proliferation and cell cycle(Ki67, 

Cyclin D1, Rb, p53),apoptosis (Bcl-2), DNA-repair (hMLH-1, hMSH-2, 
hMSH-6, PMS-2; MSI:BAT25, BAT26, D2S123, D5S346, D17S250), dif-
ferentiation (WT-1, AFP, Hepar, NS-E, CD56, CK7, 18, 19,pankeratin, 
β-actin, EMA, CD10) and EMT (epithelio-mesenchymal transition; E-
cadherin, Vimentin, Desmin, β-catenin, Snail-2, Twist, c-Met, HGF).
Results. Electron microscopically both tumor cell types exhibited 
desmosomal intercellular contacts. Proliferation was only slightly 
increased (<10% Ki67). Cyclin D1 but not c-Myc was accumulated in 
the nuclei of tumour cells. Other cell cycle proteins like Rb, p53 and 
p21Cip-1/Waf-1 were found to be unaltered. Moreover, we found a 
constant expression of Bcl2, mismatch repair proteins and stability of 
microsatellites. A variable expression of broad band keratins and vi-
mentin, as well as partly membranous CD10 but not EMA was found. 
β-actin was expressed in the rim of myofibroblasts. E-Cadherin was 
not expressed at the tumor cell’s membrane. β-catenin was localized 
predominatly in the cytoplasm and in the tumor cell’s nuclei. Snail 
and Twist were strongly expressed in the tumour cells. We found a 
stabilizing mutation in exon 3 of the β-catenin gene in both tumors 
which were similar to those seen in hepatoblastomas. Additionally, we 
found an accumulation of the receptor tyrosine kinase c-Met (HGFR) 
by immunohistochemistry.
Conclusion. Our data indicate that NSETs are driven by an activation 
of the Wnt-signalling pathway induced by mutations in the β-catenin 
gene. Considering the varying expression of Vimentin and Keratins as 
well as the lack of E-cadherin together with the nuclear accumulation 
of β-catenin impaired MET is favoured as the principle pathogenetic 
mechanism responsible for the characteristic nested appearance of 
this rare tumour. In addition, CD10 could be established as an addi-
tional novel marker for this tumour entity.

So-028 
Oral squamous cell carcinoma in a 16-year-old adolescent:  
case report and literature review
Jayasinghe C .1, Simiantonaki N .1, Migdal H .H .2, Inniger R .1
1Gummersbach Hospital, Institute of Pathology, Gummersbach, 
2Gummersbach Hospital, Department of ENT, Gummersbach

Aims. Oral squamous cell carcinoma (OSCC) mainly affects patients 
in their 6th and 7th decade of life with a male predominance. OSCC 
in patients <20 years is exceedingly rare. Risk factors associated with 
OSCC in adults do not seem to play a role in the young. Instead, ge-
netic conditions such as Fanconi anaemia, xeroderma pigmentosum 
and keratitis, ichthyosis and deafness syndrome are associated with 
an increased incidence of OSCC in young patients.
Methods. We report the case of a 16-year-old female with a 4-month 
history of an enlarging ulcerating lesion of the tongue. In the begin-
ning the process was treated antibiotically without any improvement. 
Preoperative biopsy was obtained with histological and immunohis-
tochemical evaluation followed by wide local tumor resection and 
lymph node dissection. Literature was reviewed regarding etiology, 
risk factors, therapy options and outcome of OSCC in children and 
adolescents.
Results. The initial biopsy revealed a moderately differentiated ke-
ratinizing SCC with expression of p53 and negative reaction for p16, 
indicating no HPV association. The specimen of the tongue demon-
strated a completely excised tumor, 2.7 cm in diameter, with negative 
margins. None of the lymph nodes were found to have any metastatic 
spread.
Conclusion. OSCC is eminently rare in childhood and adolescence 
but it does occur. Nonhealing lesions of the oral cavity must therefore 
be clarified without delay. Although pediatric OSCC is described to 
be more aggressive than its adult counterpart, prognosis seems to be 
quite favourable with adequate surgical treatment, when the disease is 
detected at an early stage.
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So-029 
Focal nodular hyperplasia (FNH) in a 12 year-old-boy
Hager T .1, Strasser U .1, Klein-Franke A .2, Zelger B .1, Hager J .3

1Medical University of Innsbruck, Institute of Pathology, A-6020, 
2Medical University of Innsbruck, Univ .-Klinik . f . Pädiatrie II, A-6020, 
3 Medical University of Innsbruck, Abteilung für Kinder- und Jugend-
chirurgie, A-6020

Aims. Focal nodular hyperplasia (FNH) is a benign hepatic tumor 
predominantly occurring in female patients. It is an uncommon en-
tity in children (1–2% of pediatric liver tumors) which an increased 
incidence in long-term survivors of childhood malignancies.
Methods. Case presentation: A 12-year-old patient was sent by an out-
ward hospital to the Department of Pediatrics for investigation of a 
incidental found hepatic lesion (10.5×7.6×11 cm) in segment 2/3. Anam-
nestic the patient had an infectious mononucleosis with liver affection 
three months ago. An extended radiological examination was per-
formed, showing a high vascularised tumor suspicious for FNH (DD: 
hepatic carcinoma). Because of the vascularisation considerations for 
a fine needle biopsy were rejected. Decision for tumor embolisation 
was made and carried out. Afterwards the tumor was resected at the 
Department of Pediatric Surgery.
Results. Histopathological examination showed a nodular structured 
tumor consisting of well-differentiated, trabeculary arranged hepato-
cytes and bile duct proliferations. Sclerosing fibrous tissue was detect-
ed in the center. The diagnosis of a FNH was confirmed. Postoperative 
course with annual controls with ultrasound examination of the liver 
is without complaints for three years up to now.
Conclusion. FNH is a rare entity in children. Surgical treatment is not 
a mandatory therapeutic option but relevant in unclear cases. Histo-
logical examination is needed addition to exclude a malignant process.

So-030 
Acinic cell carcinoma of the parotid gland in a 14-year-old girl
Jayasinghe C .1, Inniger R .1, Migdal H .H .2, Wilczak W .3, Bellón Inniger M .G .1
1Gummersbach Hospital, Institute of Pathology, Gummersbach, 
2Gummersbach Hospital, Department of ENT, Gummersbach, 
3 Salivary gland tumor registry, University Medical Center 
Hamburg-Eppendorf, Institute of Pathology, Hamburg

Aims. Salivary gland tumors are rare in childhood. Most commonly 
they represent inflammatory or other benign processes. Malignant 
neoplasms of salivary glands are unusual in children under 15 years of 
age. We report the case of a 14-year-old girl with acinus cell carcioma 
of the parotid gland.
Methods. The patient presented a palpable parotid mass, initially 
suspicious of parotid adenoma. Preoperative fine-needle aspiration 
(FNA) was performed followed by tumor resection and lymph node 
dissection with histological evaluation.
Results. FNA revealed acinus cell carcinoma. Histological examina-
tion of the operative specimen confirmed the cytological diagnosis. 
There were no lymph node metastases.
Conclusion. Pediatric parotid masses are uncommon. Although 
mostly benign in dignity, malignancy cannot be excluded. Therefore 
prompt evaluation of these lesions is required. FNA is a suitable meth-
od for the assessment of parotid masses and assists in further adequate 
therapeutic planning.

AG Urologische Pathologie I

So-031 
Subtyping of renal cell tumors using multicolour fluorescence  
in situ hybridization assay
Sanjmyatav J .1, Meyer B .2, Wunderlich H .1, Gajda M .3, Junker K .1
1Jena University Hospital, Department of Urology, Jena, 
2ZytoVision GmbH, Bremerhaven, 
3Jena University Hospital, Institute of Pathology, Jena

Aims. An accurate identification of kidney tumor entities based on 
histopathological features alone is in some cases difficult. Accordingly 
a genetic analysis of tumors could be helpful for an exact diagnosis 
of kidney tumors. To date there are no genetic tests available for the 
precise subtyping of these tumors. We developed a genetic subtyping 
multicolour fluorescence in situ hybridization (FISH) assay based on 
common copy number aberrations of the most frequent renal cell tu-
mors.
Methods. For this study we used a combined FISH assay contain-
ing region specific probe for VHL gene labelled in green, red labelled 
probe targeting region 1p12, gold labelled alpha satellite sequences of 
chromosome 7 and blue-labelled probe which target alpha satellite re-
gion of chromosome 17. Overall 61 kidney tumors were analyzed by 
FISH containing 26 clear cell renal cell carcinomas (ccRCC), 10 papil-
lary (pRCC), 13 chromophobe (chRCC) and 12 benign oncocytomas. 
As reference to FISH analysis we carried out array-CGH for all ana-
lyzed tumors.
Results. The correlation of FISH findings with histopathological data 
revealed that histological subtypes were correct in 100% (26/26) of 
ccRCC cases, in 80% (8/10) of pRCC, 100% (13/13) in chRCC and in 33% 
(4/12) of oncocytomas. Two tumors classified as papillary according 
to histopathological features were grouped to ccRCC on the basis of 
genetic pattern detected by FISH and CGH analysis. In 8 oncocytomas 
we found either no genomic alterations or alterations in less than 10% 
of scored nuclei. Array-CGH and CGH analysis demonstrated no al-
terations or atypical chromosomal changes in these tumors.
Conclusion. The current study demonstrates that the developed mul-
ticolor FISH assay allows an accurate identification of the most fre-
quent renal cell tumor subtypes and increases the diagnostic accuracy 
of RCC. It represents a robust and rapid method for routine diagnos-
tics in cases of uncertain diagnosis by histopathological evaluation 
and helps to overcome the limitations of pathological classification. 
Currently we are working on a second set of probe composed of cen-
tromeric probes of chromosomes 2 und 6 and a translocation probe for 
chromosome 11 allowing the precise differentiation of some ambigu-
ous cases of chromophobe RCC and oncocytomas as well.

So-032 
Aggravated diabetes-associated kidney lesions  
of uninephrectomized GIPRdn transgenic mice
Herbach N .1, Ryba N .1, Blutke A .1, Wanke R .1
1LMU Munich, Institute of Veterinary Pathology, München

Aims. Diabetic nephropathy is one of the most frequent causes of end-
stage renal disease in humans; however, the pathogenesis of this feared 
diabetes-associated complication is not completely understood. Ro-
dent models are used to study the pathogenesis of diabetic nephropa-
thy but the existing animal models commonly only exhibit early stages 
of the human’s disease. Recently, transgenic diabetic mice, expressing 
a dominant negative glucose-dependent insulinotropic polypeptide 
receptor (GIPRdn), have been shown to develop renal lesions that re-
semble advanced diabetic kidney disease in humans. The aim of this 
study was to analyze whether early uninephrectomy is capable of ag-
gravating renal lesions of GIPRdn transgenic diabetic mice.
Methods. Clinical investigations as well as pathomorphological and 
quantitative-stereological analyses of the kidneys of uninephrecto-
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mized male GIPRdn transgenic mice were performed at 4, 6 and 12 
months of age; age-matched sham operated transgenic and wild-type 
mice served as controls.
Results. All GIPRdn transgenic mice showed albuminuria, an in-
creased albumin/creatinine ratio (ACR) and a reduced glomerular fil-
tration rate (GFR) vs. wild-type mice. The ACR of uninephrectomized 
transgenic mice was significantly higher and the GFR was significantly 
lower than that of sham operated transgenic mice. Histological kidney 
lesions of transgenic mice included focal segmental glomerulosclero-
sis and tubulo-interstitial changes that progressed with age and were 
aggravated by uninephrectomy. Two uninephrectomized transgenic 
animals aged 4 and 7 months showed features of end-stage kidney 
disease, including diffuse segmental to global glomerulosclerosis, tu-
bular atrophy and interstitial fibrosis. At 6 months of age, the kidney 
volume, mean glomerular volume and mean glomerular mesangium 
volume of transgenic mice was significantly higher than that of wild-
type mice and these alterations were significantly more pronounced 
in uninephrectomized vs. sham operated transgenic mice. The nu-
merical volume density of podocytes in glomeruli was lower and the 
mean podocyte volume of transgenic mice was significantly higher vs. 
wild-type mice. Uninephrectomy did not influence podocyte density 
or mean volume vs. sham operated animals.
Conclusion. Early uninephrectomy aggravates clinical and patho-
morphological features of renal disease in GIPRdn transgenic mice. 
Therefore uninephrectomized GIPRdn transgenic mice provide a 
valuable model for studying the pathogenesis of diabetic kidney dis-
ease.

So-033 
Peroxisome proliferator-activated receptor-α agonist  
BAY PP1 attenuates renal fibrosis in rats
Boor P .1, Celec P .2, Martin I .V .1, Villa L .1, Hodosy J .2, Klenovicsova K .3, 
Schäfer S .4, Albrecht-Küpper B .4, Ostendorf T .1, Heidland A .5, 
Sebekova K .3
1RWTH Aachen University, Aachen, 
2Comenius University, Bratislava, 
3Slovak Medical University, Bratislava, 
4Bayer Schering Pharma AG, Wuppertal, 
5University of Würzburg, Würzburg

Aims. Recent studies have suggested renoprotective effects of peroxi-
some proliferator-activated receptor-α (PPAR-α), but its role in kidney 
fibrosis is unknown.
Methods. We examined the effect of a novel PPAR-α agonist, BAY 
PP1, in rat models of renal fibrosis: the unilateral ureteral obstruction 
(UUO) and the remnant kidney model. We also examined the effects 
of BAY PP1 in vitro in rat renal fibroblasts and tubular cells.
Results. In healthy animals, PPAR-α was expressed in tubular cells 
but not in interstitial cells. Upon induction of fibrosis, PPAR-α was 
significantly downregulated, and treatment with BAY PP1 significant-
ly restored its expression. In UUO, treatment with BAY PP1 signifi-
cantly reduced tubulointerstitial fibrosis, proliferation of interstitial fi-
broblasts and TGF-β1 expression, whereas treatment with a less potent 
PPAR-α agonist, fenofibrate, had no effects. Treatment with BAY PP1 
in the remnant kidney model, initiated in already established disease, 
halted the decline of renal function and significantly ameliorated re-
nal fibrosis. In vitro, BAY PP1 had no direct effect on renal fibroblasts 
but reduced collagen, fibronectin and TGF-β1 expression in tubular 
cells. Conditioned media of BAY PP1-treated tubular cells reduced 
proliferation of fibroblasts.
Conclusion. Renal fibrosis is characterized by a reduction of PPAR-α 
expression, and the PPAR-α agonist BAY PP1 is capable of restoring 
it, thereby reducing renal fibrosis. This is most likely mediated via af-
fecting the cross-talk between tubular cells and fibroblasts. These data 
suggest that potent PPAR-α agonists could be a novel treatment option 
in renal fibrosis.

So-034 
Mutant mouse models for uromodulin-associated kidney 
disease
Kemter E .1, Sklenak S .1, Prueckl P .1, Rathkolb B .1, Hrabé de Angelis M .2, 
Wolf E .1, Aigner B .1, Wanke R .3
1 LMU Munich, Chair for Molecular Animal Breeding and Bio-
technology, München, 

2 Helmholtz Zentrum München, Institute of Experimental Genetics, 
Neuherberg, 

3LMU Munich, Institute of Veterinary Pathology, München

Aims. Uromodulin-associated kidney disease (UAKD) is a heritable 
renal disease in humans caused by mutations in the uromodulin 
(UMOD) gene. Clinical symptoms are very heterogeneous and can 
compromise hyperuricemia, gout, alteration of urine concentrating 
ability, and inconstantly progressive renal failure and histological al-
terations of the kidneys like tubulointerstitial nephritis, cysts, and in-
terstitial fibrosis. The pathogenesis of this disease is mostly unknown. 
The objective of this study was to analyze the renal phenotype of two 
recently established mutant mouse lines carrying two different Umod 
mutations.
Methods. ENU-mouse mutagenesis with phenotype-based approach, 
mutation identification, metabolic cage analyses, Western blot, histo-
pathology with immunohistochemistry, confocal laser scanning mi-
croscopy (CLSM), stereology, and transmission electron microscopy
Results. Mutants of both Umod mutant mouse lines exhibited strong 
reductions of urinary uromodulin excretion, urine osmolality, and 
fractional excretion of uric acid. Both Umod mutations lead to matu-
ration defect and strong retention of uromodulin in the endoplasmic 
reticulum (ER) of thick ascending limb cells (TALH), associated with 
ER hyperplasia. In aged mice, histological kidney alterations included 
interstitial fibrosis, lympho-plasmacellular infiltrates, and occasion-
ally cysts. Further, differences in onset and progression of disease were 
associated with different Umod mutations and allelic status.
Conclusion. We showed that Umod mutations act as gain-of-toxic 
function mutations leading to TALH dysfunction. Our two Umod 
mutant mouse lines represent valuable models for UAKD in humans.

So-035 
Wie hilft der Nephropathologe dem Nephrologen: aktuelle 
Diagnostik
Amann K .1
1 University Medical Center Erlangen, Department of Nephropathology, 
Erlangen-Nürnberg

So-036 
A Neuropilin-2/VEGF-C axis induces resistance to radiation 
therapy in prostate cancer
Muders M .1, Datta K .2, Zhang H .2, Krause M .3, Baretton G .B .1
1 University Hospital Carl Gustav Carus at the University of Dresden, Insti-
tute of Pathology, Dresden, 

2Mayo Clinic, Department of Urology, Rochester, MN, 
3 University Hospital Carl Gustav Carus at the University of Dresden, 
Department of Radiation Oncology, Dresden

Aims. In the treatment of prostate cancer radiation therapy is an im-
portant treatment modality in localized and advanced disease stages. 
Radiation therapy induces reactive oxygen species to kill tumor cells. 
We have already shown that the VEGF-C/Neuropilin-2 axis protects 
prostate cancer against excessive reactive oxygen stress by activation 
of mTORC2 and Akt1 (Muders et al., Cancer Res, 2009). Accordingly, 
we evaluate the role of the Neuropilin-2/VEGF-C axis in radiation re-
sistance of prostate cancer cells.
Methods. We used androgen sensitive LNCaP prostate cancer cells 
and androgen refractory LNCaP C4–2 cells with stable overexpression 



125Der Pathologe · Supplement 1 · 2011 | 

of Neuropilin-2 and VEGF-C for our studies. In a parallel approach, 
we executed experiments with PC3 prostate cancer cells by reducing 
the Neuropilin-2 and VEGF-C protein levels by RNA interference. 
Neuropilin-2 and VEGF-C are highly expressed in these androgen 
receptor negative cells. Sensibility to ionizing radiation was tested 
using a colony formation assay. Cells were treated with fractionated 
radiation therapy with 2 to 5 Gy for five days. Activation of important 
signalling molecules was tested by immunoblot.
Results. High VEGF-C and Neuropilin-2 protein levels induce radio-
resistance in prostate cancer cells. Accordingly, when overexpressing 
VEGF-C or Neuropilin-2 the prostate cancer cell lines LNCaP and 
LNCaP C4–2 are significantly more resistant to radiation. In contrast, 
knocking down of VEGF-C or Neuropilin-2 by RNA interference in 
VEGF-C and Neuropilin-2 highly expressing cells (PC3) sensitize 
these cells for ionizing radiation. Furthermore, we could detect more 
activated Akt during radiation therapy when high expression levels of 
VEGF-C and Neuropilin-2 were present. Immunohistochemical stud-
ies are ongoing.
Conclusion. Our findings suggest an important function of the Neu-
ropilin-2 and VEGF-C signalling axis in protecting cancer cells from 
radiation-induced cell death. Consequently, targeting this signalling 
axis e.g. by antibodies in combination with radiation therapy might be 
a new therapeutic option in future.

So-037 
Investigation on IGF1R expression and function in prostate 
carcinoma
Neid M .1, Lorek J .1, Kuhn V .1, Vogt M .1, Noldus J .2, Tannapfel A .1, 
Mirmohammadsadegh A .1
1Ruhr-University Bochum, Institute for Pathology, Bochum, 
2Ruhr-Universität Bochum, Marienhospital Herne, Herne

Aims. Insulin grotwh factor 1 receptor (IGF1R) is a receptor tyrosine 
kinase with 70% homology to insulin receptor. IGF1R is involved in 
cellular process like cell growth, cell survival and apoptosis and ex-
erts its effects via receptor homodimerization, subsequent phosphory-
lation of IRS1/IRS2 and activation of PI3 K pathway. The aim of this 
study was to investigate the functional significance of IGF1R and its 
ligand IGF1 in the regulation of proliferation, migration and apoptosis 
in prostate cancer cells.
Methods. The effect of recombinant IGF1 on cell viability, migration 
and apoptosis was investigated using MTT assay, colony forming assay 
and PI based sub-G1 analysis in various prostate cell lines. Expression 
of IGF1R has been verified in prostate cancer cell lines PC3, LnCaP and 
C4–2 and immunohistochemically in 20 prostatectomy specimens 
(Gleason score 3+3 and 3+4).
Results. IGF1R was expressed in prostate cell lines PC3, LnCaP and 
C4–2. Acinar adenocarcinoma in prostatectomy specimens showed 
IGF1R expression in 19/20 tumours. In PC3 cells, IGF1 (20–100 ng/ml) 
enhanced cell viability, induced cell migration 9 hours post treatment 
and rescued cisplatin mediated apoptosis. AG538 mediated inhibition 
of IGF1R was associated with reduced cell migration and increased the 
subG1 fraction. Further, the latter effect was more pronounced during 
co-treatment with cisplatin.
Conclusion. IGF1R is ubiquitously expressed on prostate cells and in 
acinar adenocarcinoma of various Gleason scores and promotes cell 
proliferation, migration and anti-apoptoic features. Specific inhibi-
tion of IGF1R increased cisplatin mediated apoptosis and therefore 
represents a potential option for combinatorial therapy of prostate 
carcinoma.

So-038 
Comprehensive analysis of hormone receptor status  
during prostate cancer progression: a novel prognostic  
role for pAR and ERβ
Ruiz C .1, Zlobec I .1, Stürm S .1, Rey S .1, Schneider S .1, Oeggerli M .1, 
Zellweger T .2, Bachmann A .3, Bubendorf L .1
1University Hospital Basel, Institute for Pathology, Basel, 
2St . Claraspital, Division of Urology, Basel, 
3University Hospital Basel, Department of Urology, Basel

Aims. Patients with advanced prostate cancer (PrCa) are usually 
treated with androgen withdrawal. Although this therapy is effective 
at the beginning, nearly all prostate cancers become refractory to it. 
Hormone receptors play a crucial role during this progression. Aim 
of this study was to analyze the genomic and expression status of hor-
mone receptors in prostate cancer and the evolution of these markers 
in the development of castration-resistance.
Methods. We selected 915 transurethral resection (TURP) specimens 
from 107 untreated PrCa and from 101 castration-resistant (CR) PrCa. 
These samples were used for the construction of a tissue microarray 
(TMA). In addition, we included 56 distant metastases. We analyzed 
the androgen receptor (AR) gene copy number by fluorescence in situ 
hybridization and the expression profiles of AR, phosphorylated AR, 
ERα, ERβ and the proliferation marker Ki67 by immunohistochem-
istry.
Results. AR gene amplification was almost restricted to PrCa and 
was significantly associated with increased AR protein expression 
(p<0.0001) and higher tumor cell proliferation (p=0.001). Interesting-
ly, although pAR was predominantly found in the CR PrCa (p=0.003), 
pAR expression in untreated PrCa patients identified a subgroup of 
patients with poor survival (p<0.05). In contrast to ERα expression, 
which was restricted to CR PrCA cells (10%), ERβ was found in 40% of 
the PrCa, independent of treatment status. Similar to pAR, the pres-
ence of ERβ in untreated patients was significantly associated with 
adverse prognosis (p<0.005).
Conclusion. This is the first comprehensive study comparing the 
hormonal receptor status in a large cohort of hormone-naïve and CR 
PrCa. Our results strongly suggest a major role for pAR and ERβ in 
untreated PrCa. Expression of these markers might be a mechanism 
of CR tumor growth.

AG Urologische Pathologie II

So-039 
Prevalence and clinical significance of chromosomal deletions  
in prostate cancer
Minner S .1, Krohn A .1, Burkhardt L .1, Tennstedt P .1, Simon R .1, Huland H .2, 
Schlomm T .2, Sauter G .1
1University Medical Center Hamburg-Eppendorf, Pathology, Hamburg, 
2 University Medical Center Hamburg-Eppendorf, Martini-Clinic, Prostate 
Cancer Center, Hamburg

Aims. This project aimed at the identification of recurrent chromo-
somal deletions in prostate cancer and to study their association with 
tumor phenotype and PSA recurrence.
Methods. Array CGH was performed on 77 advanced prostate cancers 
(high-grade tumors were overrepresented in this subset). Deletions of 
interest were subsequently analyzed on a tissue microarray contain-
ing more than 2,500 prostate cancers with clinical follow-up data us-
ing fluorescence in situ hybridization (FISH). The FISH probes used 
included a break-apart probe for TMPRSS2-ERG and dual-labeling 
probes for centromere 10/PTEN and centromere 3/3p14. PTEN was 
also sequenced in 100 tumors.
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Results. The most frequent circumscribed deletions found by array 
CGH were 3p14 (including FOXP1) in 18%, 5q31 in 16%, 5q21 in 14%, 
6q13 in 21%, 6q21 in 19%, 6q26 in 14%, 8p11 in 17%, 10q23 (including 
PTEN) in 18%, 12p13 in 14%, 13q14 in 14%, 16q24 in 22% and 21q (repre-
senting TMPRSS2-ERG fusion) in 18%. TMPRSS2-ERG fusions, PTEN 
and FOXP1 deletions were selected for FISH analysis. A TMPRSS2-
ERG fusion was observed in 394 of 947 interpretable cases (41.6%). 
TMPRSS2-ERG fusion was unrelated to tumor stage, Gleason grade, 
and PSA recurrence. PTEN deletions were observed in 8.9% of 1844 
interpretable cases and were associated with advanced tumor stage 
(p<0.0001), high Gleason grade (p<0.0001), and early biochemical 
recurrence (p<0.0001). PTEN mutations were rare and only found in 
6/100 analyzed cases. There was no significant association between 
mutation and deletion of PTEN. FOXP1 deletions were seen in 5.0% of 
619 cases. FOXP1 deletions were not significantly linked to tumor phe-
notype and outcome. Both PTEN and FOXP1 deletions were strongly 
linked to TMPRSS2-ERG fusions. TMPRSS2-ERG fusion positive 
tumors had PTEN deletions in 15.4% and FOXP1 deletions in 10.7%, 
while TMPRSS2-ERG fusion negative cancers had PTEN deletions in 
only 5.8% and FOXP1 deletions in only 2% of cases (p<0.0001 each).
Conclusion. The TMPRSS2-ERG fusion determines a genetically dis-
tinct subgroup of prostate cancers. Our data provide no evidence for a 
particular clinical behavior of TMPRSS2-ERG fusion positive cancers 
in radically operated patients. PTEN and FOXP1 alterations are pref-
erentially found in TMPRSS2-ERG fusion positive cancers. Both genes 
may potentially be involved in pathway dysregulation in these cancers.

So-040 
Loss of gene rich region on chromosome 17q21 correlates  
with an increased proliferation rate of prostate cancer, basal-
cell-like character and BRCA1 gene loss-related progression
Bednarz N .1, Nastaly P .1, Stoupiec M .1, Terriet K .2, Goetz J .2, Semjonow A .3, 
Riethdorf S .1, Pantel K .1, Brandt B .1, Eltze E .4
1 University Medical Centre Hamburg-Eppendorf, Institute 
of Tumour Biology, Hamburg, 

2University of Münster, Institute of Pathology, Münster, 
3University of Münster, Department of Urology, Münster, 
4Instiute of Pathology Saarbrücken Rastpfuhl, Saarbrücken

Aims. In a previous study on molecular progression of prostate cancer 
(PCa) BRCA1 gene losses were shown to occur in tumors with more 
advanced clinical-pathologic status and poor outcome.
Methods. In order to characterize the phenotypical changes to the 
loss of BRCA1 gene and the gene rich region 17q21 located proximal 
of BRCA1 gene (GRR 17q), cytokeratins 5/6, 8, 14, 18, 19 (CKs), prolif-
eration marker Ki-67 as well as E- and N-cadherins were analysed in 
the current study with the usage of immunohistochemistry applied on 
TMAs from primary tumors of 199 patients.
Results. The losses of both BRCA1 gene and GRR 17q locus were found 
to be associated with an increased proliferation rate of PCa deter-
mined by Ki-67 expression (p=0.006 and p<0.001, respectively). How-
ever, due to the fact that the loss of GRR 17q always accompanied the 
loss of BRCA1 in PCa expressing Ki-67 and was even more frequently 
observed alone, it can be assumed that the loss of GRR 17q is sufficient 
to induce proliferation of PCa. A fraction of PCa carrying BRCA1 
losses revealed the decreased expression of CK 8/18 and 19 whereas the 
losses of GRR 17q correlated with elevated expression of basal CK 5/6 
and 14 (p<0.001). No significant differences were found in the profile 
of E- and N-cadherins in relation to the selected genetic aberrations of 
PCa but circulating cancer cells derived from metastasis harbouring 
these aberrations displayed vimentin expression.
Conclusion. These results do not define BRCA1-loss-dependent path-
ways of PCa progression but they confirm previous observations that 
PCa carrying BRCA1 loss can lack CK expression. In contrary, they 
suggest that GRR 17q can be associated with the increased prolifera-
tion rate and basal-cell-like character of PCa. Interestingly, GRR 17q 

locus includes such genes as EZH1, VPS25 and BECN1 which were al-
ready reported to be essential during embryogenesis and to participate 
in tumorigenesis of some other organs. Therefore, it can be speculated 
that due to the reprogramming of prostate cancer cells, conceivably 
in metastasis, they can support the role of BRCA1 gene loss in PCa 
aggressiveness which has to be shown in future functional molecular 
studies.

So-041 
TMPRSS2-ERG gene fusion is strongly associated with elevated 
androgen receptor expression in early prostate cancer
Minner S .1, Sirma H .1, Simon R .1, Krohn A .1, Burandt E .1, Tennstedt P .1,
Becker M .2, Schlüter H .3, Huland H .4, Schlomm T .4, Sauter G .1
1University Medical Center Hamburg-Eppendorf, Pathology, Hamburg, 
2Bruker Daltonik GmbH, Bremen, 
3 University Medical Center Hamburg-Eppendorf, Clinical Chemistry, 
H amburg, 

4 University Medical Center Hamburg-Eppendorf, Martini-Clinic, 
Prostate Cancer Center, Hamburg

Aims. About 50% of prostate cancers have TMPRSS2-ERG fusions re-
sulting in ERG overexpression. The aim of this study was to determine 
whether prostate cancer of “fusion-type” differs from “non-fusion” 
prostate cancer both clinically and molecularly.
Methods. A prostate cancer tissue microarray (TMA) consisting of 
over 2,500 cancer samples was analyzed for ERG protein expression 
and TMPRSS2-ERG gene fusion by immunohistochemistry (IHC) 
and fluorescence in situ hybridization (FISH). Results were compared 
with tumor phenotype, clinical outcome, and molecular features pre-
viously determined in studies using the same TMA. Furthermore, a 
fresh frozen prostate cancer TMA containing 41 “fusion-type” and 
21 “non-fusion” prostate cancers was analyzed by MALDI (matrix-
assisted laser desorption/ionisation) mass spectrometric imaging, a 
technology analyzing proteomic patterns directly on tissue sections. 
Functional analyses included comparisons of androgen receptor (AR) 
mRNA levels in LNCaP cells before and after induced ectopic ERG 
overexpression through lentiviral vectors.
Results. Detectable ERG protein expression was found in 52% of 2818 
interpretable cancers on our TMA and TMPRSS2-ERG fusion was 
observed by FISH in 42% of 947 interpretable cases. The data did not 
reveal any clinical or prognostic significance of ERG protein expres-
sion and TMPRSS2-ERG fusion. However, several molecular features 
differed between “”fusion-type” and “non-fusion” prostate cancers, 
including AR, AMACR, Annexin A3, Bcl2, CD10, CD166, Chromo-
granin A, EGFR, HER2 and mTOR. The strongest difference was 
found for AR expression, which was considered strong in 62.9% of 
ERG negative but in 81.0% of ERG positive cancers. In the LNCaP 
cell line, ectopic ERG overexpression lead to a marked downregula-
tion of androgen receptor dependent transcription. MALDI imaging 
identified several additional masses that differed significantly between 
“fusion-type” and “non-fusion” tumors.
Conclusion. There is no particular clinical behavior of fusion posi-
tive and fusion negative cancers in surgically treated patients. The 
TMPRSS2-ERG fusion determines a distinct subgroup of prostate 
cancers, which strongly differ on the molecular level as detected by 
immunohistochemistry and MALDI imaging. Furthermore, our data 
indicate that ERG modulates the transcription of AR-dependent genes 
in prostate cells.
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So-042 
Epithelial-mesenchymal transition (EMT) in urothelial carci-
noma of the urinary bladder (UBC) correlates to invasion and 
metastasis and is associated to stromal fibroblast activation
Schulte J .1, Weidig M .1, Richter P .1, Franz M .2, Gajda M .1, Wunderlich H .3, 
Östman A .4, Kosmehl H .5, Petersen I .1, Junker K .3, Berndt A .1
1University Hospital Jena, Institute of Pathology, Jena, 
2University Hospital Jena, Department of Internal Medicine I, Jena, 
3University Hospital Jena, Department of Urology, Jena, 
4Karolinska Institutet, Department of Oncology-Pathology, Stockholm, 
5HELIOS Klinikum Erfurt GmbH, Institute of Pathology, Erfurt

Aims. Epithelial-mesenchymal transition (EMT) is crucial for tu-
mour cell invasion influencing patient outcome and therapy response. 
EMT seems to be epigenetically regulated by microenvironment. For 
further understanding of EMT and the role of stromal fibroblasts, we 
have comparably assessed the protein expression of EMT markers in 
UBC in relation to tumour stage and stroma activation and have in-
vestigated the influence of activated fibroblasts on invasiveness and 
phenotype transition of UBC cells in vitro.
Methods. Expression of the EMT markers Snail, Slug, Zeb1, and E-
Cadherin were immunohistochemically detected in 49 UBC of differ-
ent stage followed by semiquantitative assessement of stromal cell (s) 
and cytoplasmic (c) / nuclear (n) tumour cell staining. Correlation of 
the markers to each other and to the stroma activation markers αSMA, 
S100A4, S100A8, FAP, SDF1, MMP2, MMP14, and PDGFR-β was 
proved with the Spearman Rho rank correlation test and to invasive-
ness / metastasis with the Chi-squaretest. Furthermore, the influence 
of TGF-β1, PDGF-AB, and aFGF pre-stimulated hTERT BJ1 fibroblasts 
on invasiveness and phenotype transition of cells of the UBC cell line 
RT112 in a MatrigelTM based invasion assay was analysed.
Results. Significant correlation to invasiveness was shown for loss of 
membranous E-Cadherin (E-Cad_m) and for an increase in Snail (n), 
Slug (s, n), and Zeb1 (s, c). Significant correlation to nodal metastasis 
could be evidenced for loss of E-Cad_m and for an increase in Slug (s), 
and Zeb1 (n). Furthermore, loss of E-Cad_m correlates to an increase 
in Zeb1 (n) and Slug (n). Comparison of stromal and EMT markers re-
veals significant correlations of αSMA to Snail (c) and Slug (s, c, n); of 
S100A4 to Zeb (c, n) and of PDGFR-β to loss of E-Cad_m, Slug (s) and 
Zeb (n). In vitro, differently activated fibroblasts have a different capa-
bility to induce invasion of UBC cells. TGF-β1 induced myofibroblasts 
are the strongest attractants. First mRNA analyses reveal a differential 
upregulation of EMT markers.
Conclusion. Results indicates that (1) EMT is crucial for invasion and 
metastasis in UBC with Zeb1 and Slug as the most important E-Cad-
herin repressors, (2) EMT in UBC is correlated to stroma activation 
implicating that stroma cells are important for epigenetic regulation 
of EMT and that (3) activated αSMA+, S100A4+, and/or PDGFR-β+ 
stromal cells are candidates with a potential functionally role for EMT.

So-043 
Age-dependent clone formation in human urothelium –  
a possible clue regarding bladder stem cells?
Gaisa N .T .1, Graham T .A .2, McDonald S .A .2, Wright N .A .2, Knüchel R .1
1RWTH Aachen University, Institute of Pathology, Aachen, 
2London Research Institute, Cancer Research UK, London

Aims. The urothelium is composed of basal cells, an intermediate 
compartment and a superficial layer of “umbrella” cells. Proliferation 
is usually restricted to basal layers, where the urothelial stem cells are 
thought to reside, but this has never been experimentally demonstrat-
ed. Therefore we wanted to visualize the growth of clonal cell areas in 
elderly patients by means of non-pathogenic mitochondrial enzyme 
deficiencies caused by mitochondrial DNA mutations with the follow-
ing Methods.

Methods. Histochemistry for mitochondrial enzyme cytochrome c 
oxidase (CCO) and succinate dehydrogenase was performed on mul-
tiple frozen sections of cystectomy specimens (n=16). CCO-active and 
-deficient areas were laser-capture microdissected. The entire mito-
chondrial genome (mtDNA) was amplified using a nested PCR proto-
col and subsequently sequenced for mtDNA mutations.
Results. CCO-deficient areas could be observed in normal urothelium 
of all cystectomies. The 2-dimensional length of these negative patches 
varied from 2–3 cells to areas of a couple of millimeters. Each cell area 
within a CCO-deficient region contained an identical mtDNA muta-
tion, indicating a common stem cell of origin.
Conclusion. Our results demonstrate that normal human urothelium 
contains markedly varying clonal units maintained by stem cells. 
These stem cells are capable of generating patchy areas with all dif-
ferentiation characteristics. It is probable that each clone shows the 
site of a stem cell niche.

This project was supported by DFG # GA 1384/2–1 and CRUK .

So-044 
Increased expression of transcription factor TFAP2α correlates 
with chemosensitivity in advanced bladder cancer
Bertz S .1, Nordentoft I .2, Andersen L .D .2, Støve-Bødker J .2, Wild P .J .3, 
Lehmann J .4, Ørntoft T .F .2, Birkenkamp-Demtroder K .2, Hartmann A .1
1University Hospital Erlangen, Department of Pathology, Erlangen, 
2Aarhus University Hospital, Molecular Diagnostic Laboratory, Aarhus, 
3University Hospital Zürich, Institute of Pathology, Zürich, 
44Urology Practice Prüner Gang, Kiel

Aims. The standard treatment for patients with advanced transitional 
cell carcinoma of the bladder is platin-based chemotherapy. Only ap-
proximately 50% of the patients respond to chemotherapy creating 
a need for tumor-derived molecular prognostic markers to identify 
chemotherapy-sensitive subgroups.
Methods. Based on a previously identified transcript profile of cis-
platin responsive and non responsive patients we validated the tran-
scription factor TFAP2α using immunohistochemistry on a tissue 
microarray with 286 tissue sample from patients with advanced blad-
der cancer. All patients received cisplatin-containing chemotherapy: 
MVEC (methotrexate, vinblastin, epirubicin and cisplatin) or CM 
(cisplatin and methotrexate). QPCR analysis and immunohistochem-
istry were performed to identify TFAP2α isoforms within the tissue 
specimens. Additional siRNA mediated knockdown in two bladder 
cancer cell lines (TP53 mutated and TP53 wild-type) was performed to 
investigate chemosensitivity in vitro.
Results. QPCR analysis identified TFAP2α variant 1 as the predomi-
nant isoform in advanced muscle invasive bladder cancer (T2–4). The 
protein product of TFAP2α was found to be a strong independent 
prognostic marker for a good response and survival after cisplatin-
containing chemotherapy in patients with advanced bladder can-
cer. High TFAP2α nuclear and cytoplasmic staining predicted good 
response to chemotherapy in patients with lymph node metastasis, 
whereas low TFAP2α nuclear staining predicted good response in pa-
tients without lymph node metastasis. TFAP2α silencing rendered the 
SW780 bladder cell line less sensitive against cisplatin and gemcitabi-
ne induced cell death, whereas in TP53 mutated T24 bladder cell line 
TFAP2α silencing made the cells more drug sensitive. SiRNA mediat-
ed knockdown of TFAP2α increased the proliferation of SW780 cells.
Conclusion. High levels of nuclear and cytoplasmic TFAP2α protein 
was a predictor of increased overall survival and progression free sur-
vival in patients with advanced bladder cancer treated with cisplatin 
based chemotherapy. SiRNA mediated knock down of TFAP2α stimu-
lated proliferation of the SW780 bladder cell line along with decreas-
ing cisplatin and gemcitabine induced cell death, whereas TFAP2α 
silencing augmented cisplatin and gemcitabine sensitivity and did 
not stimulate proliferation in the TP53 mutated T24 bladder cell line, 
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resembling the patterns seen in lymph node positive and negative pa-
tients.

So-045 
Comparative genomic hybridization shows complex genomic 
changes of plasmacytoid urothelial carcinoma
Keck B .1, Wach S .1, Ellwang C .1, Stöhr R .2, Wullich B .1, Hartmann A .2
1University of Erlangen, Department of Urology, Erlangen, 
2University Erlangen, Department of Pathology, Erlangen

Aims. To describe genomic imbalances in plasmacytoid urothelial 
carcinoma (PUC) as a rare and aggressive variant of urothelial car-
cinoma (TCC).
Methods. 28 formalin-fixed paraffin-embedded PUCs were analyzed 
by conventional comparative genomic hybridization. Genomic imbal-
ances were considered to be characteristic if they were found in at least 
20% of the PUC analyzed. Chromosome regions deviating by at least 
3 standard deviations (SD) were scored as either gained or lost. Het-
erochromatin blocks were excluded from analysis. Results were con-
firmed by applying a ratio threshold of 0.85 and 1.15 for detection of 
losses and gains, respectively.
Results. Chromosomal aberrations were detected in all PUCs ana-
lyzed. The average number of aberrations per tumor was 10.9 (ranging 
from 1–17). Characteristic aberrations were gains on 1q (40%), 3p (24%), 
6p (32%), 7q (20%), 11q (64%), 15q (32%), 16q (40%), 17p (76%), 17q (88%), 
20q (72%), 21q (32%) and losses on 4q (72%), 5q (36%), 6q (60%), 13q 
(24%), Xq (40%).
Conclusion. In PUCs, the frequency of aneuploidy as well as the com-
plexity of genomic changes per tumor is high and even higher than in 
conventional invasive urothelial cancers. Considering the individual 
changes, the aberrations involve the same regions that have been as-
sociated with aggressive biological behaviour already in conventional 
TCC. Gains on 11q, 17q, 17p or 20q are predominant and harbour im-
portant chromosomal regions for bladder carcinogenesis.

So-046 
Extranodal extension and lymph node density: can we assess 
outcome of node-positive bladder cancer reliably? An analysis 
of a large contemporary series
Giedl J .1, Burger M .2, Fritsche H .-M .2, Hofstädter F .2, Bastian P .3, Wirth M .4, 
Toma M .4, Hartmann A .1
1University of Erlangen-Nuremberg, Erlangen, 
2University of Regensburg, Regensburg, 
3Ludwig-Maximilians-University, München, 
4Technical University Dresden, Dresden

Aims. Clinical decision making in lymph-node positive bladder 
cancer after radical cystectomy is challenging. While adjuvant che-
motherapy has been proposed in subgroups with low-volume nodal 
involvement and supposedly good prognosis as opposed to more ex-
tensive disease, an exact assessment of outcome cannot be made. Re-
cently extranodular extension of lymph node metastasis has been sug-
gested as a valuable prognostic marker. The aim of this analysis was to 
evaluate clinical and detailed histopathological parameters regarding 
their prognostic value in a large contemporary series of node positive 
patients after radical cystectomy.
Methods. 158 consecutive and unselected patients from three urologi-
cal centres who had undergone radical cystectomy were found to be 
node positive. Clinical parameters and cancer specific outcome were 
determined. To confirm staging and to assess the detailed status of 
nodal involvement, all histopathological specimens were reviewed.
Results. In 31% of cases adjuvant chemotherapy was administered; the 
use was equally distributed between node-specific as well as clinical 
parameters with a trend towards younger age. In 47% of cases extra-
nodular extension was found. Mean follow-up was 21 months (4 to 38). 
Tumour stage (pT1/2 vs. pT3/4; p=0.009), pN (p=0.04) and lymph node 

density (cut off 15%; p=0.029), but not extranodular extension were 
related to cancer specific survival in univariate analysis as opposed 
to all other clinical and histopathological parameters. In multivariate 
analysis only tumour stage (pT1/2 vs. pT3/4; p=0.03) was independently 
related to cancer specific survival.
Conclusion. Tumour stage but no clinical and histopathological pa-
rameter reflects cancer specific survival in this series of node-positive 
patients. Further parameters are warranted to guide clinical decision 
making. Further research on molecular markers and statistical mod-
els using all parameters available should be considered.

So-047 
A 20-gene assay to predict nodal metastasis in bladder cancer
Hartmann A .1, Smith S .C .2, Fradet Y .3, Baras A .S .4, Moskaluk C .4, Ding K .F .5, 
Lee J .5, Lehmann J .6, Stöckle M .7, Giedl J .1, Theodorescu D .2
1University Erlangen, Institute of Pathology, Erlangen, 
2University of Virginia, Dept . of Urology, Charlottesville, 
3Quebec University, Dept . of Urology, Quebec, 
4University of Virginia, Dept . of Pathology, Charlottesville, 
5University of Virginia, Dept . of Public Health Sciences, Charlottesville, 
6Urology Office Kiel, Kiel, 
7University Homburg, Dept . of Urology, Homburg

Aims. Neoadjuvant chemotherapy before cystectomy can lead to im-
proved survival in patients with bladder cancer (N Engl J Med 2003; 
349:859). Because of limited clinical benefit, toxicity and perceived 
detrimental effects of delaying definitive treatment, however, this mo-
dality has not been widely adopted. The aim of the present study was 
to evaluate if molecular markers could help to identify patients who 
benefit from adjuvant therapy.
Methods. A gene expression model (GEM) predicting nodal status 
for use on primary tumor tissue from clinically node negative (cN0) 
patients before cystectomy was developed, since pathologic node 
positive disease (pN1–3) is the most important predictor of recurrence 
after cystectomy. Based on a subset of transcripts detected faithfully 
by microarrays from both paired frozen and formalin fixed tissues, 
the GEM and a series of cutoffs were developed, identifying patient 
strata with elevated relative risk of nodal involvement, using two in-
dependent bladder cancer training cohorts (N=156). The ability of this 
model and associated cutoffs to predict node positive disease in tissues 
from a prospective, Phase III randomized clinical trial cohort (AUO-
AB-05/95, N=185) was then evaluated.
Results. A 20-gene GEM exhibiting favorable characteristics 
(AUC=0.67, p<0.0001) for prediction of nodal disease at cystectomy 
in AUO-AB-05/95 was developed. The stratification scheme identi-
fied patients with high (RR 1.74, [95%CI 1.03–2.93]) and low (RR 0.70, 
[0.51–0.96]) relative risk of node positive disease. Multivariate logistic 
regression showed the GEM predictor to be independent of standard 
clinical and pathological tumor factors (p<0.01).
Conclusion. Selection of patients for neoadjuvant chemotherapy 
based on risk of node positive disease could potentially benefit high-
risk-patients and spares others toxicity and delay to cystectomy. This 
nodal prediction approach may provide an important gateway to per-
sonalization of bladder cancer therapy by selecting those that may 
benefit most from neoadjuvant or adjuvant chemotherapy. Currently, 
such information is lacking leading to a gap between evidence and 
practice. It is our hope that assays like the one described herein could 
reduce this gap.
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So-048 
The Janus function of prostaglandine E in osteoarthritic  
chondrocytes – from an inflammatory cytocine to an relevant 
growth factor
Brochhausen C .1, Sanchez N .1, Halstenberg S .1, Meurer A .2, Unger R .E .1, 
Kirkpatrick C .J .1
1University Medical Centre, Institute of Pathology, Mainz, 
2Johann Wolfgang Goethe University, Orthopaedic Clinic, Frankfurt

Aims. Prostaglandin E (PGE) is an important mediator, involved in 
various pathological conditions, such as inflammation. Furthermore, 
PGE is involved in developmenatal processes, including cartilage and 
bone formation. One of the possible explanations for the destructive 
or constructive effects of this molecule could be given by different dos-
ages in inflammatory versus developmental processes. In the present 
sudy, we analysed the effect of low-dose PGE on the morphology and 
metabolism of cultured primary human osteoarthritic chondrocytes.
Methods. Primary human articular chondrocytes were isolated from 
knee joints by collagenase I digestion and then plated on uncoated 
tissue-culture polystyrene. Cultures were maintained for 18 days in 
multi-well plates, and every 3 days cells were harvested for mRNA ex-
traction and RT-PCR analysis of relevant chondrocyte markers (col-
lagen I, II and X, aggrecan and Sox 5, 6 and 9). Separately, cells were 
seeded on four different types of collagen scaffolds: scaffolds contain-
ing microspheres without PGE2, with 35  µg/g PGE2, with 350 µg/g 
PGE2, and scaffolds without microspheres. Cells were seeded on the 
collagen scaffolds for two weeks and were then stained with Calcein-
AM, followed by visualization using confocal laser-scanning micros-
copy.
Results. RT-PCR revealed that collagen II and aggrecan were ex-
pressed during the entire culture time of 18 days. Sox 9, which is in-
volved in the regulation of collagen II and aggrecan expression, was 
also continuously expressed. Collagen X, a relevant marker for chon-
drocyte hypertrophy, and Sox 5 & 6, genes induced by Sox 9 and neces-
sary for chondrogenesis, were not expressed during the culture period 
of 18 days. The cells in porous collagen sponges spread on the collagen 
fibres without PGE2 and showed a fibroblast-like morphology. In con-
trast, cells cultured on the collagen scaffolds with PGE2-containing 
microspheres had assumed a rounded phenotype, thus adopting a 
stronger similarity to normal articular chondrocytes.
Conclusion. Low doses of prostaglandin revealed positive effects on 
cultured chondrocytes regarding their physiological phenotype. In 
further experiments we analysed whether prostaglandin receptor ex-
pression or altered intracellular signalling is responsible for the dif-
ferent effects of PGE. Our results confirm the Janus face with respect 
to the function of the prostaglandin system. This provides innovative 
insights into physiological and pathophysiological functions of me-
diator substances.

So-049 
Retrieval analysis of the hip resurfacing arthroplasty:  
lessons learned from the first 200 analyzed cases
Zustin J .1, Hahn M .2, Morlock M .M .3, Rüther W .4, Amling M .2
1 University Medical Center Hamburg-Eppendorf, Institute of 
Pathology, Hamburg, 

2 University Medical Center Hamburg-Eppendorf, Institute of Osteology 
and Biomechanics, Hamburg, 

3 University of Technology Hamburg-Harburg, Institute of Biomechanics, 
Hamburg, 

4 University Medical Center Hamburg-Eppendorf, Deparment of 
Ortho paedics, Hamburg

Aims. Recent improvements in manufacturing processes have led to 
an important decrease in catastrophic component failures caused by 
wear particles and the re-introduction of metal-on-metal hip resurfac-
ing arthroplasty. Although short-term clinical follow-up reports on 
hip resurfacing arthroplasty have been encouraging, periprosthetic 
fractures, and femoral loosening have been identified as causes of 
failure with a frequency of 0.2–5.7%. In a multi-institutional retrieval 
study on hip resurfacing arthroplasty (2003–2009), we analyzed 204 
retrieved hips. We would like to share our experiences with morpho-
logic analysis of retrieved hip resurfacing arthroplasty.
Methods. Each specimen was cut into two halves along the coronal 
plane, with subsequent embedding of the complete medial slice in 
methyl-methacrylate. The other (antero-posterior) cut plane was di-
rected perpendicular to the former and processed for histopathologi-
cal analysis. Seating of the femoral component and its fixation were 
evaluated macroscopically and contact radiographically. Three full-
length quadrants were evaluated histopathologically for viability of 
the bone tissue, reactions at the bone-cement interface, and the pos-
sible presence of callus tissue, pseudoarthrosis, or fibrous tissue.
Results. Whereas cementation of the prosthesis stem was detected in 
12 (5.9%) specimens, 110 (53.9%) remnants displayed intraosseous an-
choring drill holes. 133 (65.2%) cases failed due to periprosthetic frac-
ture and 15 (7.4%) hips were surgically removed because of loosening of 
the acetabular component. 73 (54.9%) out of 133 fractural failures were 
classified as postnecrotic due to complete osteonecrosis of the femoral 
remnant proximal to the fracture line. In the remaining hips revisited 
for fracture analysis, osteonecrosis was absent or smaller (p<0.001) 
than in the cases displaying postnecrotic fractures. Furthermore, 
bone-cement interface loosening, cement-implant debonding, pseu-
doarthrosis associated with chronic fractures, and collapsed osteo-
necrosis were recognized as distinct patterns of femoral component 
disconnection from the bone remnant.
Conclusion. The use of standard sampling methods and the applica-
tion of simple morphological criteria enabled etiopathogenetic char-
acterization of the most feared early complications (periprosthetic 
fractures and femoral component loosening) of hip resurfacing ar-
throplasty. Pathologists should report on possibly inadequate surgical 
techniques and evaluate the viability of femoral remnant bone tissue.
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So-050 
MALDI MS imaging as a powerful tool to investigate  
synovial tissue
Kriegsmann M .1, Seeley E .H .2, Schwarting A .3, Kriegsmann J .1, Otto M .1, 
Thabe H .4, Dierkes B .4, Biehl C .4, Sack U .5, Wellmann A .6, Kahaly G .J .3, 
Caprioli R .M .2
1 Center of Histology, Cytology and Molecular Diagnostics Trier, 
Molecular Pathology Trier, Trier, 

2 Vanderbuilt University, Mass Spectrometry Research Center 
and Departement of Biochemistry, Nashville, Tennessee, 

3 Johannes Gutenberg-University, Department of Internal Medicine, 
Mainz, 

4 Diakonie-Hospital Bad Kreuznach, Department of Orthopaedics, 
Bad Kreuznach, 

5University of Leipzig, Leipzig, 
6Institute of Pathology Celle, Celle

Aims. To identify and image protein biomarkers in the synovial tissue 
of patients with rheumatoid arthritis (RA) and patients with osteoar-
thritis (OA).
Methods. A novel MALDI MS imaging technology was applied to the 
analysis of synovial tissue. Patients were classified according to the 
ACR criteria for RA. Frozen tissue sections were stained with H&E 
to obtain morphological data. Parallel sections were desiccated, spot-
ted with matrix, desorbed and ionized. Using a MALDI-TOF mass 
spectrometer, ions generated upon irradiation of the tissue by the laser 
were separated in time based on their m/z ratio and were subsequently 
detected. Imaging mass spectrometry was used in a “profiling” mode 
to detect discrete spots of interest for rapid evaluation of proteomic 
pattern in various tissue compartments. Photomicrographs of H&E 
stained tissue images were reviewed by a pathologist, areas of inter-
est (10 discrete areas/ compartment) were digitally marked and the 
histology-annotated images were merged to a photomicrograph of the 
section on the MALDI target. Pixel coordinates of these areas were 
transferred to a robotic spotter, matrix was spotted and the coordi-
nates of the spots were transferred to mass spectrometer for spectral 
acquisition. Data generated were then subjected to biocomputation 
analysis for biomarker discovery.
Results. Several peaks (m/z) consistent in mass with calgranulins, 
defensins and thymosins were detected and their distribution in vari-
ous synovial compartments (synovial lining and sublining layer) was 
demonstrated.
Conclusion. MALDI MS Imaging technology is a powerful tool for 
rapid detection of numerous proteins (in situ proteomics) and was ap-
plied here for the analysis of the distrubution of proteins in synovial 
tissue sections.

So-051 
High IGF2 expression is associated with malignancy in solitary 
fibrous tumors and a possible therapeutic target
Schulz B .1, Katenkamp D .1, Petersen I .1, Knösel T .1
1Friedrich-Schiller-University, Institute of Pathology, Jena

Aims. Solitary fibrous tumor (SFT) is a mesenchymal neoplasm 
composed of CD34-positive fibroblastic cells. After the first detailed 
histologic description by Wagner in 1870 in Leipzig this tumor group 
became more popular. Previous reports suggest a role for IGF2 over-
expression in the pathogenesis of these tumors, implicated in trigger-
ing hypoglycaemia in some patients. In this study we evaluated the 
expression of IGF2 on the protein level in different SFT variants with a 
special focus on the malignant subgroup.
Methods. 294 SFTs of all anatomical sites from the German Conculta-
tion and Reference Center for Soft Tissue Tumors were revisited and 
analyzed immunohistochemically on protein level in situ with IGF2, 
IGF-1R and CD34, bcl-2, CD99, SMA, S100 and Ki67. The expression 
level was statistically correlated with clinicopathological parameters.

Results. High expression (score 2+3) was seen in 85.4% of the SFTs (fi-
brous variant 82%, cellular 99%). Interestingly in malignant SFT (n=17) 
all tumors show a strong to moderate staining giving a rationale for 
targeted therapy. Furthermore a subgroup of intermediate SFTs show 
high expression of IGF2 which might belong to a malignant potential. 
The downstream target IGF-1R was not overexpressed in SFTs indi-
cating a signalling pathway via the insulin receptor (IR) rather than 
IGF-1R.
Conclusion. High IFG2 expression is associated with malignancy in 
solitary fibrous tumors and gives a rationale for targeted therapy.

So-052 
Genomic alterations and allelic imbalances are strong  
prognostic predictors in osteosarcoma
Baumhoer D .1, Smida J .2, Rosemann M .2, Walch A .3, Bielack S .4, Poremba 
C .5, Remberger K .6, Korsching E .7, Scheurlen W .8, Dierkes C .9, Burdach S .10, 
Jundt G .1, Atkinson M .J .11, Nathrath M .2
 1University Hospital Basel, Institute of Pathology, Basel, 
 2 Helmholtz Zentrum München, German Research Center for 

Environmental Health, München, 
 3 Helmholtz Zentrum München, German Research Center for 

Environmental Health, Institute of Pathology, München, 
 4Klinikum Stuttgart Olgahospital, Stuttgart,
 5 Center of Histopathology, Cytology and Molecular Diagnostics 

(CHCMD), Research Park Trier, Trier, 
 6University of the Saarland, Institute of Pathology, Homburg-Saar, 
 7University of Münster, Institute of Bioinformatics, Münster, 
 8Cnopfsche Kinderklinik Nuremberg Children’s Hospital, Nürnberg, 
 9Justus-Liebig-University Giessen, Institute of Pathology, Giessen, 
10Technische Universitaet München, München, 
11 Helmholtz Zentrum München, German Research Center for 

Environmental Health, Institute of Radiation Biology, München

Aims. Osteosarcoma, the most common primary malignant tumor of 
bone, is characterized by complex karyotypes with abundant struc-
tural and numerical alterations. Histologic regression grading af-
ter neoadjuvant chemotherapy is still the gold standard concerning 
prognostic prediction. Our aim was to establish molecular prognostic 
markers already at the time of initial diagnosis using genome-wide 
Affymetrix 10K2 high-density SNP arrays.
Methods. 45 well characterized pretherapeutic biopsy samples were 
investigated for recurrent loss of heterozygosity (LOH) and copy 
number variations (CNV) with potential prognostic and therapeutic 
impact. The numerical aberrations and allelic imbalances were cor-
related with clinicopathological data including follow-up and the his-
tologically assessed regression grading.
Results. The most frequent genomic alterations included amplifica-
tions of chromosome 6p21 (15.6%), 8q24 (15.6%, harboring MYC) and 
12q14 (11.1%, harboring CDK4) as well as LOH of 10q21.1 (44.4%). All 
these aberrations and the total degree of heterozygosity of each tumor 
were significantly associated with an unfavourable clinical outcome 
of patients. We defined a new chromosomal alteration staging (CAS) 
system with a superior predictive potential compared to the conven-
tional regression grading.
Conclusion. Structural chromosomal alterations detected by SNP 
analysis provide a simple and reliable tool to predict the response to 
neoadjuvant chemotherapy. The proposed CAS system might there-
fore help to better anticipate the clinical course of osteosarcoma pa-
tients already at the time of initial diagnosis and to adept neoadjuvant 
treatment in patients resistant to the current protocols.



131Der Pathologe · Supplement 1 · 2011 | 

So-053 
Extended consensus classification of endoprosthesis pathology
Krenn V .1, Morawietz L .2, Jakobs M .1, Kienapfel H .3, Ascherl R .4, Bause L .5, 
Kuhn H .6, Matziolis G .7, Skutek M .8, Gehrke T .9
1Institue for Histology, Cytology and Molecular Diagnostics, Trier, 
2Institute for Pathology, Charité, Berlin, 
3 Department for Orthopedic Surgery and Traumatology, 
 Auguste-Viktoria-Hospital, Vivantes Hospitals, Berlin, 

4 Department for Orthopedic Surgery, Hospital Rummelsberg, 
 Schwarzenbruck, 

5Department for Orthopedic Surgery, St .-Josef-Stift, Sendenhorst, 
6Department for Orthopedic Surgery, St . Antonius Stift, Emstek, 
7Department for Orthopedic Surgery, Charité, Berlin, 
8Paracelsus Hospital Silbersee, Hannover, 
9Department for Orthopedic Surgery, ENDO Hospital, Hamburg

Aims. Prosthesis durability has steadily increased with high 10-year 
rates of 88% to 95% as the number of implanted endoprostheses grows 
nearly every year. However four pathogenetic groups of diseases can 
decrease prosthesis durability: (1) Periprosthetic wear-particle disease 
(aseptic loosening); (2) bacterial infection (septic loosening); (3) peri-
prosthetic ossification; (4) arthrofibrosis.
Methods. The first consensus classification was developed in a single-
blinded trial with 245 cases of periprosthetic-membranes (type I-IV)
that were assessed and graded by two independent pathologists. 232 of 
245 cases were correctly graded by both physicians. Inter observer-re-
liability was 95%. Interclass correlations coefficient was 0.840 (<0.001).
Results. The histopathological “extended consensus-classification 
of periprosthetic membranes” includes 4 types of membranes, ar-
throfibrosis and osseous diseases of endoprosthetics: The 4 types of 
neosynovia are: wear particle induced type (type I), mean prosthesis 
durability in years (mpd) 12.0; infectious type (type II), mpd 2.5; com-
bined type (type III) 4.2; indeterminate type (type IV), mpd 5.5. Aller-
gic reactions as factors in prosthesis loosening (type-IV reaction) are 
currently in discussion as there are cases of type-I membranes with 
excessive lymphocytic infiltrates. Arthrofibrosis can be determined in 
3 grades: grade I needs clinical information to be differentiated from a 
type-IV membrane. Grade 2 & 3 show moderate or severe (fibromato-
sis-like) fibrosis and can be diagnosed histopathologically. Profibrotic 
cytokine expression (PDGF, TGF-b) may indicate a higher risk for 
postsurgical arthrofibrosis. Periprosthetic ossification, osteopenia-
induced fractures and aseptic osteonecrosis can histopathologically 
be diagnosed safely with clinical information. Aseptic osteonecrosis 
is characterized by empty osteocyte-lacunes and bone marrow edema.
Conclusion. The “extended consensusclassification of periprosthetic 
membranes” is a reliable and reproducible tool to assess and classify 
reasons for endoprosthesis failure. The classification may be a diag-
nostic groundwork for a future national endoprosthesis register as 
have been established in scandinavic countries 30 years ago. With 
200,000 prosthesis implants per year and the consenus-classification 
Germany would soon have the most extensive database for endopro-
thesis quality mangament to prolong prosthesis durability, improve 
qualitiy of life and reduce costs.

So-054 
Detection of minimal infection in synovial fluid or tissue  
in patients with prosthetic loosening
Otto M .1, Bertz S .1, Kriegsmann M .1, Arens N .2, Kriegsmann J .1
1 Center of Histology, Cytology and Molecular Diagnostics Trier,
 Molecular Pathology Trier, Trier, 

2Molecular Pathology Trier, Trier

Aims. Minimal infections in periprosthetic tissue can be diagnosed 
using standardized morphological criteria. The classical microbio-
logical analysis of synovial fluid provides a high rate of false negative 
results; on the other hand the disadvantage of molecular analysis is 

a high amount of false positive results. For this reason a molecular 
method should be established to overcome this problem.
Methods. We adapted a commercial sepsis test, validated for whole 
blood, for use in synovial fluid and tissue specimens. The test system 
detects 40 bacterial and fungal species as well as 5 types of resistances 
against antibiotics. A special method of enrichment of bacterial and 
fungal DNA, which eliminates the human background DNA, pro-
vides high specificity and sensitivity. 232 specimens of synovial fluid 
or tissue of patients with total joint replacement were collected and 
analysed using the commercial test system (VYOO®, Jena, Germany).
Results. 23 of the 232 periprosthetic membrane specimens showed 
bacterial infection. In two cases we found an infection by two bacte-
rial species. The analysis shows, that an infection was detected in 10.8% 
of all specimens. 74% of the infections were induced by Staphylococci 
species, but only 8% by Staph. aureus. In 23.5% of the Staphylococcal 
infection a Methicillin-resistance could be detected. A Vancomycin-
resistance was not present in our material. 4 tissues showed an infec-
tion by Streptococcus dysgalacticae and in two cases by Burkholderia 
cepacia. The other infections were induced by 6 other bacterial speci-
mens. Precise results could be obtained by simultaneous analyis of sy-
novial fluid or tissue by multiplex PCR and histological analysis of the 
periprosthetic membrane.
Conclusion. Analysis of synovial fluid samples by multiplex-PCR for 
bacterial and fungal DNA is a reliable, highly sensitive tool for de-
tecting “low level” infections. The major diagnostic problem of false 
positive results could be eliminated by a special adsorption technique, 
using specific binding of non-methylated CpG, which improved the 
sensitivity/specificity of the test. The test system allows a rapid detec-
tion of the bacterial type as well as the possible resistances in synovial 
fluid and tissue.

So-055 
Comparative morphological study on developing bone endings 
and chondromyxoid fibroma
Zustin J .1, Akpalo H .1, Gambarotti M .2, Priemel M .3, Rüger J .M .3, Lübke A .1, 
Reske D .1, Lange C .4, Püschel K .5, Rüther W .6, Amling M .7, Alberghini M .2
1 University Medical Center Hamburg-Eppendorf, Institute of 
Pathology, Hamburg, 

2 The Rizzolli Orthopaedic Institute Bologna, Anatomy and 
Pathological Histology Unit, Bologna, 

3 University Medical Center Hamburg-Eppendorf, Department 
of Trauma-, Hand- and Reconstructive Surgery, Hamburg, 

4 University Medical Center Hamburg-Eppendorf, Clinic for 
Stem Cell  Transplantation, Hamburg, 

5 University Medical Center Hamburg-Eppendorf, Department 
of Legal Medicine, Hamburg, 

6 University Medical Center Hamburg-Eppendorf, Deparment 
of  Orthopaedics, Hamburg, 

7 University Medical Center Hamburg-Eppendorf, Institute of Osteology 
and Biomechanics, Hamburg

Aims. Chondromyxoid fibroma is a rare benign cartilaginous tumor 
comprising less than 0.5% of all bone tumors. Although it affects pref-
erentially young patients, chondromyxoid fibroma might occur in all 
age groups. Metaphyses of long bones are most frequently affected. 
Even though hyaline cartilage is an avascular structure in adult pa-
tients, vascularized mesenchymal canals occur within the immature 
cartilaginous bone endings during the epiphyseal development. We 
examined the immature cartilage tissue from long bone endings with 
secondary ossification centers and from earlier developmental stage 
before the formation of secondary ossification centers with cases of 
chondromyxoid fibroma in order to investigate a possible develop-
mental counterpart of chondromyxoid fibroma.
Methods. Archival paraffin embedded tissues from 4 fetal femora 
without secondary ossification centers, 3 fetal femoral with second-
ary ossification centers, and 10 cases of chondromyxoid fibroma were 
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analyzed simultaneously using histochemistry (safranin O) and estab-
lished immunohistochemical antibodies (CD34, CD163 and smooth 
muscle actin).
Results. Vascularized mesenchymal canals were found in all speci-
mens of the developing bone. Cartilage canals growing into the fetal 
cartilage from the perichondrium displayed characteristic glomeru-
loid structures with central arterioles within the immature mesen-
chymal stroma and numerous superficial sinusoidal blood vessels 
accompanied by macrophage infiltration. Similarly, each case of 
chondromyxoid fibroma demonstrated admixture of two characteris-
tic components: immature fibrous tissue of vascularized stroma with 
accumulation of macrophages in areas of superficial sinusoidal prolif-
eration, and variable amounts of lobulated chondroid tissue.
Conclusion. We observed substantial morphologic similarity between 
the cartilage canals and chondromyxoid fibroma and concluded that 
the chondromyxoid fibroma might represent a neoplasm originating 
from or mimicking the fetal cartilage canals within the immature car-
tilage.

So-056 
Analysis of SOX11 expression in soft tissue sarcomas
Renner M .1, Wardelmann E .2, Penzel R .1, Büttner R .2, Schirmacher P .1, 
Mechtersheimer G .1
1University Hospital Heidelberg/ Institute of Pathology, Heidelberg, 
2University Hospital Bonn / Institute of Pathology, Bonn

Aims. The transcription factor SOX11 plays an important role in 
embryonic neurogenesis and tissue remodelling, and is known to be 
expressed in medulloblastomas, gliomas, and certain types of lym-
phoma and carcinoma. This study aims at the determination of the 
patterns of SOX11 expression in a comprehensive series of soft tissue 
sarcomas (STS).
Methods. Analysis of nuclear SOX11 protein expression was per-
formed immunohistochemically on tissue microarrays (TMAs) com-
prising 472 soft tissue sarcomas in duplicate, supplemented by 26 des-
moid-type fibromatoses and 34 solitary fibrous tumors, and evaluated 
using the Remmele score. Additionally, real-time PCR was performed 
on 34 sarcomas which were included in the TMAs.
Results. Moderate to strong nuclear SOX11 protein expression was 
detected in 44/44 (100%) myxoid liposarcomas, 41/45 (91.1%) synovial 
sarcomas, 38/52 (73.1%) malignant peripheral nerve sheath tumors 
(73.1%), 5/23 (21.7%) pleomorphic liposarcomas, and 15/76 (19.7%) de-
differentiated liposarcomas. By contrast, moderate to strong nuclear 
SOX11 positivity was restricted to 2/22 (9.1%) myxofibrosarcomas, 4/65 
(6.2%) undifferentiated pleomorphic sarcomas, 1/43 (2.3%) well-differ-
entiated liposarcomas, 2/101 (2.0%) leiomyosarcomas. 6/26 desmoid-
type fibromatoses (23.1%) showed weak nuclear SOX1 staining. The 
34 cases of solitary fibrous tumor were entirely SOX11-negative. The 
SOX11 gene expression data of the STS corresponded essentially to the 
patterns of SOX11 protein expression.
Conclusion. SOX11 expression is found in a considerable number of 
STS in a fairly histosubtype-related fashion, and may be a helpful im-
munophenotypic adjunct in their differential diagnosis. To determine 
the functional role of SOX11 in different subtypes of STS, in vitro stud-
ies on sarcoma cell lines are ongoing.

So-057 
Aberrant expression of the HER-2 oncogene is not a common 
feature in osteosarcoma
Baumhoer D .1, Smida J .2, Specht K .3, Bink K .4, Quintanilla-Martinez L .4, 
Rosemann M .2, Siggelkow H .5, Nathrath W .B .J .6, Atkinson M .J .7, Bielack 
S .8, Jundt G .1, Nathrath M .2
1University Hospital Basel, Institute of Pathology, Basel, 
2 Helmholtz Zentrum München, German Research Center for Environmen-
tal Health, München, 

3Technische Universität Muenchen, Institute of Pathology, München, 
4 Helmholtz Zentrum München, German Research Center for Environmen-
tal Health, Institute of Pathology, München, 

5 University Medical Center Göttingen, Department for Gastroenterology 
and Endocrinology and Endokrinologikum Göttingen, Göttingen, 

6Klinikum München-Harlachingen, Institute of Pathology, München, 
7 Helmholtz Zentrum München, German Research Center for Environmen-
tal Health, Institute of Radiation Biology, München, 

8Klinikum Stuttgart Olgahospital, Stuttgart

Aims. HER-2 expression in osteosarcoma has been correlated am-
biguously with both favorable and poor prognosis in several studies, 
most of them relying on immunohistochemical analyses only. Due to 
the decisive need of prognostic markers and effective new treatment 
options for osteosarcoma patients we evaluated the role of HER-2 in 
two well characterized sets of pretherapeutic osteosarcoma samples 
(46 paraffin embedded and 46 fresh frozen biopsy samples).
Methods. Immunohistochemistry with two different antibodies 
(DAKO A0485 and Novocastra CB11) as well as FISH, qRT-PCR, and 
SNP array analyses were performed. The results were correlated with 
clinicopathological parameters.
Results. No unequivocal evidence of HER-2 gene amplification or 
overexpression of HER-2 mRNA or protein in any of the investigated 
samples was detected. Only in a small subset of tumors, a moderate 
increase in mRNA levels (13.6%) or focal membranous immunoreac-
tivity (8.7%, A0485) was identified but did not correlate with survival 
or response to chemotherapy. Cytoplasmic staining was recognized 
more frequently (63%, CB11) but again did not show any association 
with clinicopathological parameters.
Conclusion. Our study does not support a role for HER-2 as a prog-
nostic marker or as a therapeutic target in osteosarcoma. Due to the 
abundance of studies with conflicting results it is crucial to apply 
generally accepted techniques and scoring schemes and to also report 
negative studies to avoid publication bias.

So-058 
Low- and high-grade degeneration of fibrous cartilage  
in  meniscopathies
Knöß P .1, Jakobs M .1, Otto M .1, Möllenhoff G .2, Krenn V .1
1Institue for Histology, Cytology and Molecular Diagnostics, Trier, 
2Traumatology and Orthopedic Surgery, Raphaels-Hospital, Münster

Aims. Meniscal degeneration (MD) as a texture-disruption of carti-
lage is a common diagnosis in histopathology. However no standard-
ized grading system has been established. Aggrecan is the most com-
mon proteoglycan in meniscal matrix. NITEGE is a G1-fragment of 
aggrecan found after cleavage. This study’s aims were to 1) develop a 
grading system for MD with good inter-observer-variability and 2) to 
assess the correlation of NITEGE deposits and the grade of MD.
Methods. Meniscal tissue from 38 Patients (20–78 yrs., Ø50 yrs.) un-
dergoing meniscectomy and 3 samples of healthy meniscal tissue from 
young individuals after autopsy as controls were paraffine-embedded 
and HE-stained. Two pathologists assessed the slides using the criteria 
of Krenn et al. for a 3-grade model of MD (1 mild, 2 moderate, 3 severe) 
considering cell size, density, matrix and clinical information. Im-
munohistochemistry was performed using the primary antibody (Ag-
grecan Neo, Affinity BioReagents) diluted 1:200. Three pathologists 
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assessed 30 MD cases each in a blinded process without clinical in-
formation. Size and quantity of NITEGE-positive cells were assessed 
semiquantitatively. To assess inter-observer-variability we calculated 
the Cohen’s-Kappa coefficient for a 3-grade and a 2-grade model (1+2 
vs. 3).
Results. HE stains were graded as: grade 1: 11 patients, mean age 35 yrs; 
grade 2: 7 patients, mean age 36 yrs.; grade 3: 20 patients, mean age 
57 yrs. Cohen’s-Kappa values between three pathologists lay between 
0.6 and 0.7 for the 3-grade model. The coefficients for the 2-grade mod-
el lay significantly higher between 0.93 and 1.00. Cell density and size 
of NITEGE-positive cells were almost three times greater in moderate 
and severe MD compared to mild MD. Extracellular deposits were not 
found in grade-1 but found in 47% of grade-2 and in 50% of grade-3 
samples. Sensitivity and specificity to find NITEGE deposits in grade 
2&3 were 48% and 100%. Negative and positive predictive values were 
44% and 100%. Age and extracellular NITEGE-deposits correlated 
positively (r=0.49).
Conclusion. Using a 2-grade instead of a 3-grade model for MD assess-
ing HE-stains for cell size, density and tears resulted in significantly 
better inter-observer-variability. Differentiation between low- and 
high-grade MD is most reliable. NITEGE-deposits can be regarded as 
substrate of cartilage degeneration, as they were most prominent close 
to a tear, but also as a substrate of reparation: Reparation ceases when 
all cells are depleted so no deposits can be found in most severe cases 
of MD.

AG Kardio- und Transplantpathologie I

So-059 
Molecular pathology in infectious heart diseases
Klingel K .1
1University Hospital Tübingen, Institute of Pathology, Tübingen

According to current clinical and molecular pathologic criteria, there 
is firm evidence that infection with cardiotropic agents, especially 
with viruses, may lead to severe ventricular dysfunction in immuno-
competent but also in heart transplanted patients. Diagnosing viral 
heart disease is difficult and generally depends on clinical criteria 
combined with histological and immunohistological findings in en-
domyocardial biopsies (EMB). Morphologic features in EMB of pa-
tients with clinical suspicion of viral myocarditis, however, can often 
be not distinguished from inflammatory heart diseases of nonviral 
origin. Therefore, a reliable virological diagnosis is required for differ-
entiating heart disease of viral etiology from that due to other causes 
as a prerequisite for choosing the adequate antiviral or immunosup-
pressive therapy, respectively. For a long time, diagnosis of myocardial 
virus infections relied on serology, however this technique proved to 
be unrewarding. The introduction of PCR resulted in the detection 
of a variety of RNA and DNA viruses in inflamed and non-inflamed 
hearts, including enteroviruses, adenoviruses, parvovirus B19, Ep-
stein-Barr virus, cytomegalovirus, human herpesvirus 6, mumpsvirus 
and even hepatitis C virus. However, a major disadvantage of the PCR 
technique is the failure to differentiate between infected cell types, and 
detection of virus in EMB might reflect accidental amplification of vi-
ral sequences in persistently infected blood cells and does not prove 
the etiopathogenetic role of these viruses in inflammatory heart dis-
eases. By application of the in situ hybridization (ISH) technique this 
problem can be circumvented. Using ISH it has been demonstrated 
that enterovirus infections are detectable in a significant proportion of 
patients with acute and chronic myocarditis and also in end-stage di-
lated cardiomyopathy, indicating that chronic myocardial injury may 
be associated with persistent enterovirus infection. Most recently, by 
successful application of ISH in parvovirus B19 positive EMB it was 
possible to demonstrate that endothelial cells (ECs) and not cardiac 
myocytes are specific target cells of this virus. Obviously, PVB19 in-

fection of ECs is followed by intravascular accumulation of inflam-
matory cells, resulting in impairment of myocardial microcirculation 
with secondary myocyte necrosis, inducing a disease which initially 
may present with symptoms similar to that of myocardial infarction.
In conclusion, the therapy relevant differentiation of infectious and 
non-infectious inflammatory heart diseases requires a combination 
of molecular pathology with histological and immunohistological pa-
rameter.

So-060 
Pathomorphological findings after heart transplantation
Boni A .1, Meyer R .1, Hetzer R .1
1German Heart Institute Berlin, Berlin

Aims. This study analyses quantitative changes in fibrosis and scar tis-
sue of right ventricular biopsies in the postoperative course after HTx. 
The research concentrates on differences in the morphometric chang-
es between patients with moderate to severe rejection episodes versus 
patients with no or mild ones according to the rejection grading of the 
ISHLT. Furthermore we looked for differences between sex and age.
Methods. A total of 2551 right ventricular endomyocardial biopsies 
were taken from 855 patients (mean age 43  yrs, median 48  yrs, 672 
male, 183 female) undergoing HTx between 01/98 and 12/09. The biop-
sies were evaluated by light microscopy for rejection grading (accord-
ing to ISHLT). Morphometric and quantitative analysis was done for 
fibrosis and scar tissue of heart muscle cells obtained from 1 month 
up to 5 years following HTx. All data were presented by descriptive 
statistics and analysed by linear regression.
Results. Fibrosis increased distinctively during the first five postoper-
ative months after HTx. The mean number of fibrosis increased from 
7,913.86  μm2 (9,76%) one month after HTx to 11,548.56  μm2 (14,23%) 
five months after HTx. In the following time fibrosis decreased slowly. 
Linear regression analysis showed a slightly significant negative cor-
relation between the amount of fibrosis and the post transplant time 
(p<0.5). 94.7% (n=2416) of biopsies were in ISHLT grade 0–1B, and 5,3% 
(n=135) in ISHLT grade 2–4. The group of patients with an ISHLT grade 
2–4 showed a maximum of 14,085.50 μm2 (17.50%), a value the other 
group of patients with no or mild rejection never reached. The extent 
of scar tissue also increased within the five months after HTx. In con-
trast to fibrosis this process continued in the following post transplant 
course. Age, sex or rejection episodes of the patients and the postop-
erative course showed no statistically significant differences.
Conclusion. In summary this study showed that the early phase fol-
lowing HTx is characterised by the increase of right ventricular myo-
cardial fibrosis. Scientific literature describes the development of early 
postoperative increasing fibrosis and possible causes. The results do 
not show a significant linear correlation of myocardial fibrosis with 
age, sex, rejection episodes and the postoperative course. This study 
confirms fibrosis as a multifactorial phenomenon, which cannot be 
reduced to one single factor of the collected data.

So-061 
Cardiomyopathy and acute hypoxia – an experimental  
ultrastructural study
Wassilew K .1, Wassilew G .2, Fitzl G .3

1German Heart Center Berlin, Berlin, 
2Private Pathology Laboratory, Berlin, 
3University of Leipzig, Leipzig

Aims. The aim of the study was to determine-by means of qualita-
tive and quantitative examinations during postnatal development-the 
age at which the differences in the ultrastructure of cardiomyocytes 
between Syrian hamsters (strain BIO 8262) as a model of human car-
diomyopathy (DCM) and healthy hamsters at corresponding stages 
of development are most pronounced. We then compared the effects 
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of normobaric hypoxia on the cardiomyocytes in the two groups at 
that age.
Methods. Healthy male hamsters(35) aged 3 to 530 days were com-
pared to cardiomyopathic male hamsters(45) at corresponding age. 
Cardiomyopathic(7) and healthy animals (5) were subsequently sub-
jected to normobaric hypoxia for 25 min. Changes in heart ultrastruc-
ture were analyzed using transmission electron microscopy.
Results. At light optical level, no morphological differences could be 
determined between healthy and cardiomyopathic animals before 
the first month of postnatal development. Qualitative ultrastructural 
changes in the form of cell oedema and destructive changes in the mi-
tochondria and myofibrils of cardiomyopathic hamsters only occurred 
after day 45. Damaged Z-lines and abnormalities within mitochondria 
(e.g. size variation, degeneration) occurred with increasing age. The 
ultrastructural quantitative comparison of 100-day-old healthy ver-
sus cardiomyopathic hamsters showed more pronounced alterations 
of mitochondrial parameters in cardiomyopathic animals (e.g. higher 
numerical density; elevated mean volume of mitochondria; increase in 
number of larger mitochondria; elevated surface area to volume ratio 
of the cristae;enlarged relative total volume and marked increase in 
the number of degenerative mitochondrial areas) relative to the con-
trol group. Following hypoxia, the relative total volume of the degen-
erative mitochondrial areas was significantly elevated in both healthy 
and cardiomyopathic animals compared with that of the healthy and 
cardiomyopathic hamsters that had not been subjected to hypoxia. 
Comparing healthy and cardiomyopathic hamsters that had been ex-
posed to hypoxia, a larger relative total volume of mitochondria,an 
individual mitochondrial volume almost twice as large and a smaller 
numerical density of these cell organelles are demonstrable in animals 
suffering from DCM.An increase in specific surface area density of the 
cristae is observed in the DCM hamsters.
Conclusion. The morphometric parameters equate principally to the 
stages of cardiomyopathy, the ultrastructural differences being most 
pronounced about day 100.

So-062 
mRNA Analysis of glomerular prothrombotic and anti- 
thrombotic factors in post-transplantation thrombotic  
microangiopathy
Agustian P .A .1, Bockmeyer C .1, Modde F .1, Bröcker V .1, Kreipe H .H .1, 
Becker J .U .1
1Medical School Hannover, Institute for Pathology, Hannover

Aims. Renal transplantation associated thrombotic microangiopathy 
(TMA) is observed in CNI-toxicity, acute humoral rejection and as 
recurrence of the primary disease. Little is known about the glomeru-
lar expression of pro- and antithrombotic factors in renal transplant 
TMA; data about mRNA changes of these factors are lacking. There-
fore we analyzed major pro- and antithrombotic factors that could 
possibly play a role in the development of transplant TMA.
Methods. Transplant biopsies from 7 patients developing TMA within 
3 years after transplantation (de novo and recurrent TMA) were com-
pared to 8 transplant biopsies without any histological signs of TMA. 
RNA was isolated from 50 laser-microdissected glomeruli of non-de-
paraffinized kidney biopsies. Quantitative mRNA analysis was per-
formed by TaqMan real time PCR after cDNA synthesis and preampli-
fication. The relative gene expressions of ADAMTS13, von Willebrand 
factor, tissue factor, PAI-1, tissue-type plasminogen activator (tPA), 
urokinase-type plasminogen activator (uPA), thrombomodulin, en-
dothelial protein C receptor (EPCR) and monocyte chemoattractant 
protein-1 (MCP-1) were normalized to the mean relative expression of 
GAPDH, GUSB and Polymerase 2 polypeptide α.
Results. The anti-coagulant ADAMTS13 and pro-fibrinolytic tPA are 
significantly lower expressed in glomeruli with TMA compared to the 
post-transplant control group. In contrast the anti-fibrinolytic PAI-1 
expression is significantly higher in post-transplant TMA compared 

to controls. Von Willebrand factor, tissue factor, uPA, thrombomodu-
lin, EPCR and MCP-1 showed no significant differences between both 
groups.
Conclusion. Similar to three recently examined cases of TMA in na-
tive kidneys after extrarenal organ transplantation, glomerular ex-
pression of ADAMTS13 seems to be reduced in renal transplants with 
TMA. In addition the inverse expression of the major vascular fibrino-
lysis regulators tPA and PAI-1 may further lead to fibrin accumulation. 
Taken together, ADAMTS13, tPA and PAI-1 seem to play a role in the 
dysregulated glomerular coagulation system in post-transplantation 
TMA. Our data provide further evidence for differing roles of TPA 
vs. uPA.

So-063 
Intra-individual comparative analysis of extra-cellular matrix 
remodelling in tissue samples of the right atrial auricle and the 
left ventricular septum: re-occurrence of oncofetal fibronectin 
and tenascin-C splice variants in human cardiac diseases
Franz M .1, Baldinger A .1, Richter P .2, Hekmat K .3, Grün K .3, Kosmehl H .4, 
Neri D .5, Figulla H .R .1, Brehm B .1, Berndt A .2
1University Hospital Jena, Department of Internal Medicine I, Jena, 
2University Hospital Jena, Institute of Pathology, Jena, 
3University Hospital Jena, Department of Cardiothoracic Surgery, Jena, 
4HELIOS-Klinikum Erfurt, Institute of Pathology, Erfurt, 
5 Swiss Federal Institute of Technology, Institute of Pharmaceutical 
Sciences, Zürich

Aims. Cardiovascular diseases like aortic valve stenosis (AVS) and 
coronary artery disease (CAD) are accompanied by significant struc-
tural and functional alterations of the cardiac extra cellular matrix 
(cECM) including the re-expression of oncofetal fibronectin (Fn) and 
tenascin-C (Tn-C) variants. Human antibodies against these variants 
are usable as vehicles for an antibody based targeted delivery of di-
agnostic or therapeutic agents directly to the side of disease. Aim of 
the study was a comparative analysis of cECM remodelling in tissue 
samples from the right atrial auricle (RAA) and the left ventricular 
septum (LVS) with special regard to the re-expression of ED-A+ Fn 
and A1+ Tn-C.
Methods. RAA and LVS samples from 30 patients with AVS (n=17) or 
AVS+CAD (n=13) were subjected to histological analysis, gene expres-
sion profiling of 84 human ECM and adhesion molecules as well as 
real-time RT-PCR based mRNA expression and immunofluorescence 
based tissue distribution analysis of ED-A+ Fn and A1+ Tn-C. For im-
munofluorescence, human recombinant small immunoprotein (SIP) 
format antibodies were used.
Results. Interestingly, an intra-individual positive correlative asso-
ciation of histological damage in RAA and LVS (p=0.008) could be 
shown. ECM gene expression levels were higher in LVS compared to 
RAA. For 24 genes, a corresponding relevant (>2.5fold) up- or down-
regulation in RAA and LVS could be demonstrated. Using human 
recombinant SIP format antibodies, a significant positive correlative 
of protein deposition levels in RAA and corresponding LVS samples 
(p=0.001) could be proven for ED-A+ Fn.
Conclusion. Tissue damage and remodelling in cardiovascular dis-
eases is likely a process involving the entire heart reflected by intra-
individually comparable histology and cECM changes in RAA and 
LVS. ED-A+ Fn might be an valuable promising target for an antibody 
mediated delivery of diagnostic or therapeutic agents. The RAA is a 
valuable, representative and easily available tool to assess the level of 
cardiac tissue damage and to plan individualized diagnostic or thera-
peutic procedures.
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So-064 
Erythropoietin reverses proapoptotic signaling in vivo in  
the uremic myocardium
Koleganova N .1, Piecha G .2, Slabiak-Blaz N .2, Aldebssi F .1, Müller A .1, Ritz 
E .1, Gross-Weissmann M .-L .1
1University of Heidelberg, Heidelberg, 
2Medical University of Silesia, Katowice

Aims. Cardiovascular disease is the most frequent cause of death in 
patients with CKD. One important cause of CV death is cardiac re-
modelling including cardiac fibrosis and cardiomyocyte apoptosis. 
A beneficial effect of EPO has been documented in various animal 
models of cardiac disease and patient series. It was the purpose of this 
study to analyse the effect of EPO on heart function and apoptosis in 
a model of uremia.
Methods. 12-week-old SD-rats were randomised to subtotal nephrec-
tomy (SNX) or sham op. Post op murine erythropoietin (2.5 μg/kg/
week), enalapril (12 mg/kg/day), EPO plus enalapril, EPO plus dehy-
dralazine (25 mg/kg/day) or vehicle was administered for 16 weeks.
Results. Intraaortic systolic BP was 128±17  mmHg in sham op 
and 146±15 mmHg in SNX; it was higher in SNX treated with EPO 
(170±20  mmHg) and still higher in SNX with EPO plus enalapril 
(146±21  mmHg) or EPO plus dihydralazine (151±27  mmHg). LV 
fractional shortening (by echocardiography) was 81.2% in sham op 
and was reduced in vehicle treated SNX (66.3%); it was ameliorated 
by EPO (72.6%) and normalised by enalapril (80.6%). The number of 
cardiomyocytes stained for phosphorylated bad (indicator of ongoing 
apoptosis) was 3.5±1 cells/mm2 in sham-op and 9.2±6.8 in untreated 
NX; the expression was lower in SNX on EPO (4.0±2.2) and on EPO 
plus enalapril (3.3±1.3). Conversely, the expression of the antiapoptotic 
marker bcl2 was lower by 60% in untreated SNX and normalised in 
SNX on EPO or EPO  plus enalapril.
Conclusion. Treatment with EPO (and potentially also non-erythro-
poietic EPO analogues) in uremic rats reverses pro-apoptotic signal-
ing in the myocardium despite increased blood pressure.

So-065 
Expression of miR143/145 and smooth muscle differentiation 
markers in vascular compartments of pulmonary hypertension
Bockmeyer C .1, Maegel L .1, Rische J .1, Lehmann U .1, Nickel N .2, Hoeper M .2, 
Golpon H .2, Kreipe H .H .1, Länger F .1, Jonigk D .1
1Medical School Hannover, Institute for Pathology, Hannover, 
2Medical School Hannover, Clinic for Pneumology, Hannover

Aims. MicroRNAs are involved in the regulation of proliferative 
vascular diseases. Namely, vascular remodeling – including smooth 
muscle cell (VSMC) proliferation – is a morphological hallmark of 
pulmonary arterial hypertension. Therefore we hypothesized that the 
expression of VSMC-specific miR143/145 and its target VSMC differ-
entiation marker genes is associated in different vascular compart-
ments of patients with severe pulmonary arterial hypertension.
Methods. We laser-microdissected plexiform lesions, complex vas-
cular structures that arise in severe pulmonary hypertension and the 
adjacent remodeled pulmonary arteries (each n=12) from formalin 
fixed, paraffin embedded (FFPE) lungs. For comparison of plexiform 
lesions, eight so-called “glomeruloid-like lesions” displaying promi-
nent peritumoral neoangiogenesis of high-grade glioblastoma multi-
forme were examined. Remodeled pulmonary arteries were compared 
to normal pulmonary arteries (n=8) from donor lungs. Gene expres-
sion of miR143/145, myocardin, smooth muscle myosin heavy chain 
(smMHC) was measured by real-time PCR. Immunohistochemistry 
was performed for myocardin, smMHC, smoothelin and serum re-
sponse factor.
Results. MiR143/145 are significantly up-regulated in plexiform le-
sions compared to glomeruloid-like lesions. Accordingly, we found 
their target proteins smoothelin and smMHC up-regulated in plexi-
form lesions. Gene expression of miR143/145 and smMHC as well as 

myocardin correlated significantly in normal pulmonary arteries, but 
neither in remodelled pulmonary arteries nor in plexiform lesions. 
Only gene expression of smMHC was significantly higher in remod-
elled arteries compared to physiologic controls.
Conclusion. Our data show a role for miR143/145 in regulating VSMC 
gene expression in normal pulmonary arteries, which seems to be 
disturbed in remodeled pulmonary arteries and plexiform lesions. 
An elevated gene expression of smMHC in remodelled arteries seems 
to be independent of miR143/145 expression. However an elevated 
miR143/145 expression was associated with a higher target protein 
expression in plexiform lesions compared to glomeruloid like lesions 
with less expression of both miR143/145 and its VSMC differentiation 
marker genes.

So-066 
Both excessive and deficient maternal salt intake  
decrease nephron number and cause delayed hyper- 
tension in the offspring
Koleganova N .1, Piecha G .2, Slabiak-Blaz N .2, Müller A .1, Nyengaard J .R .3, 
Ritz E .1, Gross-Weissmann M .-L .1
1University of Heidelberg, Heidelberg, 
2Medical University of Silesia, Katowice,
3University of Aarhus, Aarhus

Aims. An adverse environment during fetal development has life-
long consequences: hypertension, increased cardiovascular risk, renal 
malfunction. Using stereology we studied whether high salt intake in 
pregnancy modifies kidney structure as well as blood pressure in the 
offspring.
Methods. Sprague-Dawley rats were fed low (0.15% NaCl), medium 
(1.3%), or high (8.0%) salt diets during pregnancy and weaning. Off-
spring were weaned at 4 weeks of age and subsequently received a 
standard rodent diet. Blood pressure was measured by telemetry and 
albuminuria by a rat specific ELISA up to 52 weeks of age. The nephron 
number at 12 weeks of age was determined using design-based stereol-
ogy.
Results. The nephron number was significantly lower in offspring of 
dams on low (males: 19,100±3700 per kidney, females: 19,000±2500) 
and high (m: 12,100±600, f: 12,800±2800) compared to medium salt 
intake (m: 32,400±2500, f: 28,500±6000). In male offspring of dams on 
both low and high salt intake baseline albumin excretion was higher 
than in offspring of dams on medium salt intake from 6 months of age. 
Albumin excretion increased after 1 and 2 weeks of high salt intake. 
The increase in albuminuria was significantly higher in both male 
and female offspring of dams on high and low salt diet respectively. 
Systolic, diastolic, and mean arterial pressures were not significantly 
different between the offspring until 6 months of age. Starting at age 
7 months systolic blood pressure was higher in offspring of dams on 
low (123±8 mmHg) and high (124±7) compared to medium (116±5) salt 
intake and remained higher until 12 months of age. At 12 months of 
age kidney expression (by PCR) of α 1 and α 3 subunits of the Na/K-
ATPase was significantly lower in offspring of dams on high and low 
salt diets.
Conclusion. Both too high and too low salt intake in pregnant rats 
predispose their offspring to impaired renal structure (reduced neph-
ron number) and function (albuminuria) as well as hypertension.
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So-067 
Die reversible Herzinsuffizienz. Was lernen wir aus  
der  mechanischen Unterstützung des Herzens?
Baba H .A .1, Stypmann J .2, Schmid C .3, Takeda A .4, Wohlschläger J .1
1Essen University Hospital, Institute of Pathology, Essen, 
2University of Münster, Department of Internal Medicine, Münster, 
3 University of Regensburg, Department of Thoracic and Cardiovascular 
Surgery, Regensburg, 

4 University of Tokyo Health Sciences, Faculty of Health Science, 
School of Rehabilitation, Tokyo

Morbidity and mortality due to end-stage myocardial failure consti-
tute a major medical problem and pose considerable socio-economic 
problems in industrialized nations. Left ventricular assist devices 
(LVAD) are implantable pumps used to “bridge” patients with end-
stage heart failure until transplantation of a donor heart can be per-
formed (“bridge to transplantation”). However, in a subset of patients, 
support by LVAD sporadically results in improved cardiac function, 
with heart transplantation no longer necessary even after removal of 
the LVAD (“bridge to recovery”). Also, LVAD implantation is an op-
tional treatment alternative to heart transplantation in patients with 
contraindications for organ replacement (“destination therapy”).
LVAD lead to lowered cardiac pressure and volume overload in the 
myocardium followed by decreased ventricular wall tension, reduced 
cardiomyocyte hypertrophy, improved coronary perfusion and de-
creased chronic ischemia. Improved coronary flow and myocardial 
perfusion as well as decreased ventricular wall tension may possibly 
alter the molecular systems involved in the development of chronic 
cardiac insufficiency. The processes resulting in these effects have de-
scriptively been termed “reverse remodeling”. Although the molecular 
mechanisms are incompletely understood at present, there are several 
aspects of the reverse remodeling process that have been identified in 
the past. Knowing the mechanisms behind the phenomenon of reverse 
remodeling could alter drug therapy of patients with heart failure 
tremendously. This paper focuses on morphological and molecular 
changes in the myocardium after LVAD support and discusses clinical 
perspectives for long-term LVAD support.

So-068 
Setup and scientific value of an accredited sero- and tissuebank 
– the vascular tissuebank in an academic surrounding
Hakimi M .1, Groß-Weißmann M .-L .2, Herpel E .2, Hyhlik-Dürr A .1, Raster M .1, 
Krieger T .1, Schirmacher P .2, Böckler D .1
1University of Heidelberg, Department for Vascular Surgery, Heidelberg, 
2University of Heidelberg, Department for Pathology, Heidelberg

Aims. Vaskuläre Forschungsprojekte im zellulären und molekularen 
Bereich erfordern Serum- und Gewebeproben. Material aus Serum- 
und Gewebebanken kann für qualitativ hochwertige Forschung und 
Studien mit aufwändigem Design genutzt werden. Die Ergebnisqual-
ität hängt vom Zustand der Proben und der Zuverlässigkeit der Meth-
odik ab. Es sollen die Anforderung an Struktur, Qualitätssicherung 
und wissenschaftliche Nutzen einer solchen Gewebebank anhand der 
eigenen Erfahrungen und den Maßgaben der Deutschen Akkreditier-
ungsstelle (DAkkS) vorgestellt werden.
Methods. Die Probensammlung umfasst aktuell ca. 30 arterielle, ku-
tane sowie Serumproben pro Woche. Die Asservierung erfolgt in For-
malin, Glutaraldehyd und Flüssigstickstoff. Die Kryopräparate werden 
bei −80°C gelagert. Die Formalin- und Glutaraldehyd-fixierten Pro-
ben werden in Paraffin eingebettet und archiviert. Die Truhen- und 
Archivbelegung sowie die Datenerfassung der klinischen Parameter 
erfolgt standardisiert. Alle Gewebeproben werden vor Archivierung 

histologisch untersucht. Die Probenausgabe findet erst nach kritischer 
Prüfung der geplanten Projekte statt.
Results. Die vaskuläre Sero- und Gewebebank wurde 2007 initiiert. 
Das Protokoll der Probenverarbeitung und -konservierung wurde seit 
dem professionalisiert. Die Gewebebank wurde 2009 an die Gewebe-
bank des Nationalen Centrums für Tumorerkrankungen (NCT) ange-
bunden und erfüllt alle erforderlichen Qualitätsstandards für eine sta-
atliche Akkreditierung. Aktuell werden 9 Projekte unterstützt. Es sind 
Arbeitsgruppen aus 6 Kliniken oder Instituten der Universität sowie 
externen Forschungseinrichtungen an diesen Projekten beteiligt, die 
sämtlich in Kooperation mit der Klinik für Gefäßchirurgie durchge-
führt werden.
Conclusion. Die Gefäßchirurgie ist prädestiniert Organisation und 
Leitung einer vaskulären Sero- und Gewebebank zu übernehmen. 
Die vorgestellte vaskuläre Sero- und Gewebebank obliegt den EU weit 
höchsten Qualitätskriterien durch die Anbindung an die Gewebebank 
des NCT, der ersten akkreditierten Gewebebank Deutschlands. Hier-
durch ist die Klinik für Gefäßchirurgie im Bereich vaskuläre Grund-
lagenforschung mit hochrangigen universitären Forschungsgruppen 
und mit externen Forschungsgruppen vernetzt. Erfolgreiche Projekte 
z. B. aus der onkologischen Forschung belegen die Anforderung hoher 
Probenqualität für die Durchführung exzellenter Studien. Dennoch 
obliegt die Durchführung einem hohen personellen und materiellen 
Aufwand.

So-069 
Uraemic culture conditions induce a pro-atherosclerotic, 
 pro-calcifying phenotype in human mesenchymal stem cells
Schneider R .K .1, Kramann R .2, Neuß S .1, Floege J .2, Knüchel R .1
1RWTH Aachen University, Institute of Pathology, Aachen, 
2 RWTH Aachen University, 1 Division of Nephrology and Clinical 
 Immunology, Aachen

Aims. Once considered as a passive process, vascular calcification has 
emerged as a tightly regulated, coordinated and osteoblastic process 
resembling bone morphogenesis. Executive cell types familiar to bone 
biology are seen in calcified vasculature. As osteoblasts, smooth mus-
cle cells, adipocytes, fibroblasts and chondrocytes all share a common 
mesenchymal progenitor stem cell, recent studies suggest that mesen-
chymal stem cells (MSC) contribute to the ectopic osteogenic program 
of vascular calcification. Uraemic patients exhibit an excessive cardio-
vascular morbidity and calcifications. We analysed the effect of urae-
mic serum on mesenchymal stem cells (MSC) looking at key events in 
atherosclerosis, i.e. proliferation, apoptosis, osteogenic differentiation 
and procalcific extracellular matrix (ECM) remodelling.
Methods. Human MSC were cultured in media supplemented with 
pooled sera from either healthy or uraemic patients (20%) for up to 
21 days. Cell proliferation was determined by cell counting and BrdU 
incorporation. Effects on apoptosis and necrosis were assessed by An-
nexin V and 7-AAD staining followed by flow cytometry. Using colla-
gen scaffolds, we analysed the influence of uraemia on ECM synthesis 
and osteogenic differentiation by quantitative real-time RT-PCR and 
conventional histology as well as transmission and scanning electron 
microscopy. Results were compared to MSC cultured in growth me-
dium as well as osteogenic and adipogenic differentiation medium.
Results. Exposure to uraemic serum enhanced the proliferation of 
MSC, whereas apoptosis and necrosis were not affected. In two- as 
well as three-dimensional culture conditions, BMP2-receptor expres-
sion was up-regulated after exposure to uraemic serum followed by 
alkaline phosphatase, collagen I and VEGF expression. Exposure of 
MSC to uraemic serum for 21 days was a stronger stimulus for VEGF- 
and collagen I expression than standard conditions inducing osteo-
genic differentiation. This prominent effect was confirmed by electron 
microscopy showing a dense network of collagen I fibrils surrounding 
MSC exposed to uraemic serum.
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Conclusion. Concluding, our study shows a pro-atherosclerotic phe-
notype of MSC cultured under uraemic culture conditions and sup-
ports the hypothesis of MSC as critical cells for procalcific ECM re-
modelling in chronic kidney disease patients.

So-070 
Comparative analysis of in vivo and ex vivo imaging modalities 
for monitoring anti-angiogenic therapy in tumor xenograft 
models
Ehling J .1, Gremse F .2, Knüchel R .3, Kiessling F .2, Lammers T .2
1 RWTH Aachen, Institut of Pathology & Institute of Biomedical 
Engineering, Aachen, 

2RWTH Aachen, Institute of Biomedical Engineering, Aachen, 
3RWTH Aachen, Institut of Pathology, Aachen

Aims. Visualisation of tumor blood vessels is essential for proving 
anti-angiogenic effects of novel pharmacological agents for cancer 
treatment. In experiments using tumor xenografts, these effects are 
generally evaluated by immunohistochemical (IHC) staining and by 
counting microvessel density, which is limited since the 3-D architec-
ture and the functionality of vessels cannot be considered properly. 
In contrast, it has been widely reported that in vivo visualisation of 
tumor vascularisation is limited by spatial resolution. Hence, the aim 
of our study was to establish a high resolution 3-D visualisation of tu-
mor vascularisation.
Methods. Several different human tumor xenografts (including e.g. 
A431, Calu-6, MLS) were analysed in vivo by micro computed tomog-
raphy (µCT) (CT Imaging, Erlangen) with a max resolution of 26 µm 
per voxel after i.v. application of a radiopaque contrast agent. Addi-
tionally, we injected microbubbles as a contrast agent to determine 
the relative blood volume (rBV) of the tumor using contrast-enhanced 
(Power Doppler) ultrasound. After in vivo scanning, mice were per-
fused with Microfil, a lead-containing contrast agent which polymer-
ises intravasculary. The tumor was then extracted, formalin-fixed 
and scanned in a high resolution µCT (SkyScan, Belgium) with a max 
resolution of 2–4 µm. Histological validation was subsequently done 
by staining of CD31 and SMA.
Results. In vivo analysis of tumor vascularisation by µCT detected 
blood vessel branches up to the 3rd order. In comparison, using high 
resolution µCT and vascular casting, blood vessel branches up to 
the 7th order could be visualized. In histological section, nearly all 
stained blood vessels were filled with Microfil. These findings suggest 
that all filled tumor blood vessels were functional and detectable by 
high resolution µCT. Determination of the rBV of the tumor was 2–3 
times more accurate using high resolution µCT than using in vivo ul-
trasound. In line with this, the anti-angiogenic effects of an experi-
mental VEGF-inhibitor could be delineated more precisely using high 
resolution µCT.
Conclusion. We developed a new combined application of vascular 
casting techniques and high resolution µCT imaging (1) to accurately 
determine the rBV of tumor xenografts and, (2) to visualise three-di-
mensionally tumor blood vessels with an approximate diameter of 6–8 
µm. This 3-D visualisation cannot be achieved using histology, and 
enables a more accurate determination of anti-angiogenic treatment 
effects in preclinical settings.

So-071 
Characterization of macrophage activation in a fluid shear 
stress-model of arteriogenesis
Jung G .1, Troidl K .1, Troidl C .2, Apfelbeck H .3, Schaper W .4, Schmitz-Rixen 
T .5
1 MPI for Heart and Lung Research Bad Nauheim/ Department of Vascular 
and Endovascular Surgery, Johan-Wolfgang-Goethe University of 
 Frankfurt, Germany, Bad Nauheim, 

2Kerckhoff Heart Centre, Bad Nauheim, 
3 Division of Vascular and Endovascular Surgery, University of Regens-
burg, Germany, Regensburg, 

4MPI for Heart and Lung Research Bad Nauheim, Bad Nauheim, 
5 Department of Vascular and Endovascular Surgery, Johan-Wolfgang-
Goethe University of Frankfurt, Germany, Frankfurt am Main

Aims. In arteriogenesis – the development of preexisting arterioles to 
collateral arteries – fluid shear stress (FSS) is the main trigger. Mac-
rophages, which accumulate in the perivascular space of growing col-
laterals, have been shown to be essential for arteriogenesis. To further 
elucidate the role of macrophages, we investigated the occurrence of 
macrophage-subsets contributing to arteriogenesis in a chronological 
sequence.
Methods. 30 male Sprague Dawley rats were subjected to a femoral 
artery ligature (FAL). A subgroup (n=15) received a side-to-side anas-
tomosis between the femoral artery and the accompanying vein distal 
to the ligature to establish chronically elevated FSS. Collateral growth 
was confirmed by angiography at the contralateral side a sham-op-
eration was performed in both groups. Mm. quadricipites were har-
vested at 12 h, 1 d, 3 d, 7 d, 14 d for immunohistochemical staining. To 
identify different subsets of macrophages we used antibodies specific 
for the particular activation types (CD11b&CD68 as pan-macrophage-
markers; IL12b&TNF α for the classical activation type and CD163 & 
mannose-receptor for alternative activation) and quantified immu-
nopositive cells.
Results. Surgical FSS-stimulation provoked an extreme arteriogenic 
response. Collateral number/diameter per limb were significantly 
higher in the shunt group (16.0±2.4/216.0±34 µm) compared to simple 
ligature (9.4±2.0/144±21 μm) and sham (4.3±1.6/144±21 µm). Further-
more, shunt treatment triggered infiltration of macrophages around 
growing collaterals. Interestingly, classically activated (inflamma-
tory) macrophages were observed rarely. In contrast, macrophages as-
signed to the alternative activation type accumulate after 12 h (8.4±2.1; 
immunopositive cells/collateral; n=9) in the perivascular space of 
growing collaterals with a maximal incidence at d3 for CD163+ cells 
(23.1±1.9, n=9) and a continuously increasing number of mannose-
receptor + cells in Shunt treated rats while the number of these im-
munopositive cells remains nearly constant.
Conclusion. In contrast to previous assumptions, classically activated 
macrophages seem to play a marginal role during collateral growth. 
An early occurrence of alternatively activated macrophages, which are 
involved in tissue remodeling, matrix deposition and Th2-response, 
implicate the important function of this particular activation profile 
during arteriogenesis. A potential pro-arteriogenic effect of tool drug 
stimulated macrophages towards alternative activation has to be con-
firmed.
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So-072 
Heterogeneous distribution of inflammatory and destabilizing 
proteins in arteriosclerotic lesions of the carotid artery –  
a spatial resolution in plaque-analysis
Hakimi M .1, Hyhlik-Dürr A .1, Schirmacher P .2, Böckler D .1, 
Groß-Weißmann M .-L .2
1University of Heidelberg, Department for Vascular Surgery, Heidelberg, 
2University of Heidelberg, Department for Pathology, Heidelberg

Aims. To present a new spatial resolution model of plaque composi-
tion investigating carotid plaques (asymptomatic, symptomatic pa-
tients) morphological differences concerning plaque composition and 
especially borderline zones. Protein expression of established risk-
factors for potential structural reorganization, destabilization and 
inflammation with structural lesions in plaque and borderline areas 
were correlated according the resolution model.
Methods. Vessel specimens of 20 patients undergoing endarterectomy 
for symptomatic or asymptomatic carotid artery stenosis were sam-
pled. A plaque scoring system was established according to the differ-
ent plaque components by subdividing the different plaque and plaque 
borderline zones into calcified, lipid-rich and mixed areas. Results of 
clinical data were compared with histologic findings using the AHA-
Classification. Immunohistologic expression of 13 predefined risk fac-
tors (MMP-9, TGF-β, OPG, TNF-a, VSMA, VCAM-1, ET-1, VEGF, 
glycophorin-A) and inflammatory markers (IL-1, CRP, PTX-3, CD 68, 
NF-kB) of the subdivided zones were scored semiquantitatively.
Results. Spatial protein expression profiles showed significant incon-
sistent protein expression. All 13 evaluated markers and macrophage 
count were significantly elevated in the borderline zone to mixed 
plaque compared with the unaffected control-area of the vessel (p-
value <0,016) while expression in borderline zone to calcified plaque 
showed elevated scores (median, 25% percentile, 75% percentile) only 
for glycophorin-A (0, 0, 0.12), MMP-9 (0.43, 0, 2.2), OPG (0.05, 0, 0.22) 
VSMA (0, 0, 0.6), CD 68 (5.74, 0, 7.9), CRP (4, 0, 7.1) and IL-1 β (0.72, 
0, 1.39). The expression to borderline zone to lipid-rich plaque: ET-1 
(4.5, 0, 11.5) and glycophorin-A (0, 0, 0.48) variety. Protein expression 
did not correlate with histological criteria for destabilization (AHA 
classification).
Conclusion. Expression of inflammatory proteins in carotid artery le-
sions is heterogeneous. This finding prompts the question whether dif-
ferent protein phenotypes influence the fate of atherosclerotic lesions 
with some profiles inducing a higher risk for adverse events.

So-073 
Sphingosine-1-phosphate receptor 3 promotes intimal  
hyperplasia
Shimizu T .1, Winkler M .S .1, De Wispelaere A .1, Deou J .1, Cho A .1, 
Davastan F .1, Reidy M .1, Daum G .1
1University of Washington, Department of Surgery, Seattle

Aims. Intimal hyperplasia is a major pathological mechanism for ste-
nosis and restenosis after vessel injury and vascular procedures (by-
pass surgery, stentgraft procedures). The pathophysiological mecha-
nism behind, is an activation of medial smooth muscle cells (SMC). 
Activation of SMCs is accompanied by their phenotypic change which 
is characterized by a decrease of expression of SMC differentiation 
genes. This process seems to be regulated by sphingosine-1-phosphate 
(S1P). S1P is a bioactive phospholipid and seems to play a key role in 
development of intimal lesion. S1P regulates multiple processes in 
the vasculature including the recruitment of mural cell in vascular 
development, vessel contractility and permeability. S1P binds to 5 G 
protein-coupled receptors (S1P1R-S1P5R), three are expressed in the 
vasculature (S1P1R-S1P3R). We found recently that after ligation (ves-
sel injury) of the common carotid A., mice without S1P2-receptors 
develop significant bigger intimal lesions suggesting S1P2-receptor in-
hibits intimal hyperplasia. To investigate the specific effect of S1P3R in 

the arterial injury response, we measured lesion growth upon femoral 
artery denudation in wild-type and S1P3R-null mice.
Methods. Femoral arteries in wild-type and S1P3R-null mice were 
subjected to denudation injury. After 28 days, wild-type arteries 
formed significantly larger lesions than S1P3R-null arteries. Because 
of low-expression in wild-type SMCs in vitro, we used retroviral gene 
transfer to over-express S1P3R in S1P3R-null SMCs and measured 
various cellular responses to S1P. Overexpression of S1P3R promotes 
proliferation and migration as well as activates Rac, Akt and ERK in 
response to S1P.
Results. We found that S1P3R-null mice developed much smaller le-
sions compared to wild-type animals. In vitro, however, no differences 
between wild-type and S1P3R-null SMCs was observed. This might be 
explained by the observation that carotid A. as well as the thoracic A., 
from which our SMCs are derived, express much less S1P3R compared 
to femoral A. To study effects of S1P3R we used retroviral vectors to 
overexpress S1P3R in S1P3R-null carotid SMCs. Compared to vector-
transfected cells, S1P3R overexpressing cells exhibit increased prolif-
eration and migration. This might be due, at least in part, to increased 
activation of Erk and Akt. In summary, our studies have identified 
S1P3R as a novel mediator for neointimal hyperplasia that is likely to 
act by promoting SMC migration and proliferation.
Conclusion. S1P3R promotes intimal hyperplasia in femoral arteries 
upon denudation injury. This is likely due to S1P3R promoting SMC 
growth and migration by stimulation signaling pathways involving 
Rac, Akt and Erk.

So-074 
Ultrastructural analysis of carotid artery dissection
Brandt T .1, Grond-Ginsbach C .2, Morcher M .2, Hausser I .3
1Kliniken Schmieder, Heidelberg,
2Heidelberg, Neurology Department, Heidelberg, 
3Heidelberg, Dermatology Department, Heidelberg

Aims. In früheren Untersuchungen konnten wir bei einem Großteil 
von Patienten mit Dissektionen (CAD) der hirnversorgenden Arter-
ien ultrastrukturelle dermale Bindegewebsanomalien zeigen. Histo-
pathologische Gefäßuntersuchungen bei CAD-Patienten sind sehr 
selten. Diese Untersuchung sollte klären, ob entsprechende Veränder-
ungen auch in den betroffenen Arterien nachweisbar sind.
Methods. Bei 11 Patienten mit CAD wurden Gefäßpräparate aus der 
A. carotis interna und weiteren großen Arterien erhalten (2 post-mor-
tem, 9 postoperativ nach Carotisendarterektomie). Gefäßpräparate 
und Hautbiopsien aller Patienten wurden elektronenmikroskopisch 
auf ultrastrukturelle Kollagen- und Elastikaaberrationen im Binde-
gewebe untersucht. Kontrollen waren Carotispräparate 7 verstorbener 
Patienten.
Results. Bei allen Patienten zeigten sich im Gefäßpräparat ultrastruk-
turelle Veränderungen in der Gesamtarchitektur der Gefäßwände. 
Die elastischen Fasern waren deutlich fragmentiert, deutlich über die 
degenerativen Veränderungen der Kontrollpatienten und auch zu-
meist über die dermalen Bindegewebsanomlien der Patienten selbst 
hinausgehend. Zusätzlich fanden sich häufig stark veränderte Myo-
zyten mit Vakuolenbildung und Autolyse. In 3 Fällen war histopa-
thologisch eine zystische Mediadegeneration und in einem Fall eine 
fibromuskuläre Dysplasie nachweisbar.
Conclusion. In Arterienpräparaten von CAD Patienten sind deutliche 
Bindegewebsanomalien vor allem der elastischen Fasern nachweisbar. 
Damit ist eine pathogenetische Korrelation von den ultrastrukturellen 
Hautbiopsiebefunden und einem Defekt in der extrazellulären Matrix 
der Arterienwände mit entsprechender Prädisposition bei Patienten 
mit CAD anzunehmen.
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So-075 
Genomic copy number variation in patients with spontaneous 
cervical artery dissection
Grond-Ginsbach C .1, Hausser I .2, Brandt T .3, Chen B .4, Engelter S .5
1Heidelberg, Neurology Department, Heidelberg, 
2Heidelberg, Dermatology Department, Heidelberg, 
3Kliniken Schmieder, Heidelberg, 
4 German Cancer Research Institute, Heidelberg, 5University Basel, 
Department of Neurology, Basel

Aims. Spontaneous dissection of the carotid or the vertebral artery 
(cervical artery dissection, CAD) is a major cause of stroke in younger 
adults. The etiology of CAD is largely unknown but a genetic predis-
position seems likely. We performed a genome-wide search for dele-
tions and duplications in CAD patients.

Methods. Thirty-two non-traumatic CAD patients with high quality 
Affymetrix 6.0 SNP microarray data were included in this genome-
wide search for copy number variants (CNVs). A skin biopsy from 
each patient was studied by electron microscopy to assess the connec-
tive tissue morphology. CNVs found in CAD patients but not in 501 
own healthy German controls or in published data from 2402 healthy 
Caucasian subjects were considered as unique and analyzed further. 
CNVs of interest were validated by PCR and breakpoint identification.
Results. In the patient sample we identified 27 unique CNVs, sixteen 
of them containing coding sequences. Collagen fibrils in the skin of 
a patient with a large (600 kb) deletion of the COL3A1/COL5A2 lo-
cus were thin and widely spaced. Five CNVs in other patients affected 
SGCZ, FKT, SERPINB2, IL15 and GADD45B (encoding sarcoglycan-
zeta, fukutin, urokinase inhibitor, interleukin 15 and growth arrest 
and DNA-damage-inducible protein GADD45B). None of the 27 
unique CNVs detected in affected the same locus.
Conclusion. A genome-wide search in 32 patients with CAD revealed 
unique deletions and duplications. Some of the CNVs comprise inter-
esting candidate genes that are related to connective tissue alterations 
or to the myoelastic organization of the vascular wall.

AG Gynäkologische Pathologie 
und Mammapathologie I

So-076 
Diagnostic value of computer-assisted liquid-based cytology 
screening and immunochemistry for p16/Ki67 and HPV L1 for  
the cytological diagnosis of CIN2+ lesions
Griesser H .1, Clad A .2, Freudenberg N .3, Weiß A .1
1Center for Pathology and Cytodiagnostics, Koeln, 
2 University Hospitals Freiburg, Department of Gynecology and Gyneco-
logic Oncology, Freiburg, 

3University Hospitals Freiburg, Department of Pathology, Freiburg

Aims. This study intends to investigate the value of computer-assisted 
screening and immunocytochemical methods to predict the biopsy 
diagnoses of cervical high-grade epithelial neoplasia (CIN2+) in a col-
poscopy clinic setting.
Methods. Forty ThinPrep® vials from cervical smears were obtained 
at the colposcopy clinic in Freiburg between July 2009 and Janu-
ary 2010 from patients with differences in the diagnoses of cytology 
[conventional (CC) and manual ThinPrep® (LBC)] from histology. In 
a blinded fashion (only patients age was communicated, no clinical, 
colposcopic, cytological or histological data were provided) computer-
assisted screening (CAS, ThinPrep®Imager), p16/Ki67 (CINtec®PLUS) 
and HPV L1 (Viroactiv®) immunocytochemistry was performed in 26 
samples with suitable material to perform and evaluate all the tests.
Results. Histological diagnoses were CIN2 in 7, CIN3 in 17, and mi-
croinvasive SCC in 2 cases. Cytologic diagnoses for CC and LBC for 

CIN2+ or CIN3+ were ASC-H (2 samples)/ HSIL in 16 of 26 or 15 of 
19 samples, respectively; for CC, LBC and CAS in 21/26 or 17/19 cas-
es. ASC-S+ cytology was obtained with CC, LBC and CAS for 25/26 
CIN2+ and 19/19 CIN3+ samples. Staining with p16/Ki67 was positive 
in 15/26 CIN2+ and 13/19 CIN3+ cases. Among these positive cases 
was one sample with cytodiagnosis of LSIL and CIN2 histology. L1-
positive epithelial cells were detected in 2/26 cases, both cytological 
moderately dysplastic, histological CIN3 lesions.
Conclusion. P16/Ki67 staining was positive in 58% of the CIN2+ and 
68% of the CIN3+ samples, including both pT1a1 carcinomas. Com-
bined with cytology, it detected one additional CIN2 lesion that was 
cytologically under-graded as LSIL. L1 staining was positive in 2 CIN3 
cases, but negative in 24/26 CIN2+ lesions, supporting the claim of 
HPV L1-positivity as a negative predictor for progressive CIN. The ad-
dition of CAS to CC and LBC detected 5/26 more CIN2+ and 2/19 more 
CIN3+ lesions by ASC-H/HSIL cytology diagnoses. Twenty-five of 26 
CIN2+ and all 19 CIN3+ lesions had abnormal cytology results (ASC-
US+). Thus, adding computer-assisted screening to conventional and 
liquid-based cytology had the most significant positive impact on ac-
curate high-grade cytology diagnosis for CIN3+ lesions in the colpos-
copy clinic.

So-077 
A mouse model of endometrial carcinoma and MMT  
recapitulating features of the human disease
Ikenberg K .1, Caduff R .1, Moch H .1, Frew I .2, Wild P .1
1University Hospital Zurich, Department of Surgical Pathology, Zürich, 
2University of Zurich, Institute of Physiology, Zürich

Aims. High-grade endometrial carcinomas and malignant Müllerian 
mixed tumors (MMMTs) are highly invasive and metastatic lesions 
that contribute to a disproportionate mortality. The p53 tumour sup-
pressor gene is mutated in up to 95% of all cases of endometrial serous 
carcinoma and in approximately half of all putative serous precursor 
lesions. Aside from this, very little is known about the genetic and mo-
lecular changes that underlie this disease.
Methods. A conditional p53 knock-out mouse model was established. 
The Ksp1.3-Cre transgene, which drives Cre expression in the embry-
onic precursor structures that give rise to almost the entire epithelia 
of the adult genital-urinary system, was combined with a loxP-flanked 
(floxed) p53 allele.
Results. Consistent with the pattern of gene mutation in human tu-
mours, we have discovered that deletion of p53 in epithelial cells of 
the female genital tract in Ksp1.3-Cre; p53 fl/fl mice recapitulates high-
grade endometrial carcinoma and MMMTs in humans. At one year of 
age, these conditional p53 knock-out mice frequently exhibit multiple 
independent precursor lesions. By 14–18 months of age, 70% of these 
mice develop invasive and metastatic endometrial carcinomas that are 
histologically identical to human high-grade endometrial carcinomas 
and MMMTs.
Conclusion. These mice represent the first model that accurately re-
produces the hallmark molecular and pathological features of the hu-
man disease. Intriguingly, despite the fact that p53 is deleted during 
embryogenesis in the precursor cells that ultimately give rise to the 
endometrium, no histological abnormalities can be detected in these 
mice during the first year of life. This strongly suggests that p53 muta-
tion alone is insufficient to cause tumour formation and that addition-
al mutations must presumably cooperate with p53 mutation to initiate 
and drive tumour progression.
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So-078 
Single nucleotide polymorphisms in intron 9 and 10 of  
the MDMX gene are correlated with age of diagnosis and 
 survival in ovarian carcinoma patients in an estrogen- 
receptor-dependent manner
Böhnke A .1, Pempe C .1, Gradhand E .1, Balschun K .2, 
Hauptmann S .1, Bartel F .1
1University of Halle-Wittenberg, Institute of Pathology, Halle/Saale, 
2University of Kiel, Institute of Pathology, Kiel

Aims. The tumor suppressor p53 is inactivated in the vast majority of 
cancers, either by mutations of the p53 gene itself or by alterations of 
p53-regulating factors. The MDM  2 homologue, MDMX, is another 
critical negative regulator of p53. Only a few data exist so far, dem-
onstrating the clinical importance of SNPs in the MDMX gene. The 
aim of our study was therefore to perform analyze the impact of SNPs 
in the MDMX gene. Previously, we showed that a single nucleotide 
polymorphism (A/C) in the 3’-UTR (SNP34091; rs4245739) is strongly 
correlated with disease-free and overall survival in ovarian cancer pa-
tients with estrogen-receptor (ER) negative tumors.
Methods. In this study, we extended our analysis to two SNPs in in-
tron 9 (T>C, rs:2290855, SNP31112) and in intron 10 (G>A, rs2290854, 
SNP31274).
Results. The distribution of the genotypes of the respective SNPs in 
ovarian carcinoma patients was comparable to age-matched healthy 
volunteers. The minor allele of both SNPs was correlated with earlier 
age of diagnosis (SNP31112: 9 yrs; SNP31274: 10 yrs) in ER-negative pa-
tients compared with ER-positive patients. In patients homozygous 
for the major allele we did not observe a difference in the age of diag-
nosis regardless of the ER-status of the tumor. Interestingly, despite 
being diagnosed later, patients who were homozygous for the major 
allele and ER-negative tumors had a decreased overall survival time 
(SNP31112: p=0.12; SNP31274: p=0.048) and a significantly increased 
risk of tumor-related death (SNP31112: 3.7-fold, p=0.049; SNP31274: 
4.5-fold, p=0.038). The Cox-regression analysis was adjusted to the re-
sidual tumor.
Conclusion. In summary, our results show that specific allelic vari-
ants of SNPs in the MDMX gene are an independent prognostic factor 
in ER-negative human ovarian carcinomas.

So-079 
Chromosomal 16q status and gene expression patterns  
in invasive breast cancer
Hungermann D .1, Schmidt H .2, Poos K .3, Brandt B .4, Bürger H .5, 
Korsching E .3
1University of Münster, Medical Faculty, Institute of Pathology, Münster, 
2 University of Münster, Medical Faculty, Institute of Clinical Chemistry, 
Münster, 

3 University of Münster, Medical Faculty, Institute of Bio-
informatics,  Münster, 

4University of Hamburg, Institute of Tumour Biology, Hamburg, 
5 University of Münster/Utrecht, Institute of Pathology, Paderborn, 
 Paderborn

Aims. Allelic imbalances of 16q belong to the most frequent chromo-
somal alterations in invasive and in situ breast cancers of all common 
subtypes. Putative tumour suppressor genes residing on 16q in breast 
cancer have not been described yet, even though numerous investiga-
tions has aimed to define the respective candidate gene(s). In conse-
quence, other mechanisms, e.g. haploinsufficiency remain to be tested 
as a hypothesis.
Methods. In order to define the role of the chromosomal 16q-status in 
invasive breast cancer on gene expression, we performed global gene 
expression and array comparative genomic hybridisation (aCGH) 
analysis on a series of 23 genetically characterized ductal invasive 
breast carcinomas. The results were visualized by a S-Plus based tool 

allowing the direct link between the differentially expressed genes and 
the respective genetic loci and were further verified by real-time RT-
PCR in a series of 50 breast carcinomas.
Results. We were able to show that chromosomal 16q-losses, irrespec-
tively of other chromosomal changes are associated with a differential 
expression of a number of candidate genes located on 16q (e.g. CGI-
128, ATBF1, KARS, ZDHHC7, SNTB2, SF3B3, KIAA0174, GABARA-
PL2 and MBTPS1) in breast carcinomas with a low degree of genetic 
instability. Quantitative real-time PCR gave hints that that the expres-
sion of the respective genes was reduced in a gene dosage dependent 
manner.
Conclusion. We draw two major conclusions out of these results. First, 
an unravelling of a chromosome arm specific differential gene expres-
sion is possible in complex cancer tissues. Second, these results sub-
stantiate previous reports about the importance of chromosomal 16q-
losses in breast carcinogenesis and give evidence for the first time that 
haploinsufficiency might be a driving factor in early steps of breast 
carcinogenesis.

So-080 
Validation of differentially expressed miRNAs between ductal 
carcinoma in situ and invasiv ductalal breast cancer
Petat-Dutter K .1, Schultz S .2, Kahlert S .3, Bartsch H .1, Bonin M .4, Poths S .4, 
Vogel U .5, Fehm T .2, Neubauer H .2, Sotlar K .1
1Ludwig-Maximilian University, Institute of Pathology, München, 
2University of Tübingen, Gynaecological hospital, Tübingen, 
3 Ludwig-Maximilian University, Department of Obstetrics and 
Gynecology – Grosshadern, München, 

4University of Tübingen, Microarray Facility Tübingen, Tübingen, 
5University of Tübingen, Institute of Pathology, Tübingen

Aims. Ductal carcinoma in situ (DCIS) is believed to be the preinva-
sive state of invasive ductal carcinoma (IDC) of the breast. Analysis of 
differentially expressed miRNAs between DCIS and IDC might help 
to identify a set of miRNAs indicating a invasive potential of DCIS.
Methods. In a retrospective study using formalin-fixed and paraffin-
embedded (FFPE) tissues, tumor areas of pure DCIS (n=27) on the one 
hand and from DCIS and IDC areas of mixed tumors (n=15) on the 
other hand were isolated. Extracted mRNA was hybridized to miRNA 
Bead Chips (Illumia) and candidate miRNAs were in part validated 
by qRT-PCR.
Results. Bioinformatic analysis of array readouts identified miRNAs 
constantly down- (n=10) or upregulated (n=33) between DCIS and 
IDC. Two of the overexpressed candidates, miR-214 and miR199a, 
were further validated by qRT-PCR and found to be upregulated in 
IDC in 6/7 and 7/7 mixed carcinomas, respectively. Micro-RNA-214 
target genes Dtna, Pdcd4, Galnt7, Fgfr3, Plk2, and Pten were all found 
to be downregulated in invasive breast cancer cell lines TMX2–28 and 
MDA-MB 231 compared to non-invasive MCF7 cells. Further func-
tional analyses are currently underway.
Conclusion. Array-based analyses of RNA from microdissected tu-
mor areas of FFPE tissues identified differentially expressed miRNAs 
between DCIS and IDC which in part could be qualitatively validated. 
Further functional validation will clarify their potential pathogenetic 
role in disease progression.

So-081 
Intratumoral heterogeneity of microRNA expression in breast 
cancer
Raychaudhuri M .1, Schuster T .2, Buchner T .1, Höfler H .1, Avril S .1
1Technical University Munich, Department of Pathology, München, 
2Technical University Munich, Department of Medical Statistics, München

Aims. The aims of this study were to determine potential differences 
in miRNA expression (I) within large (>3 cm) primary breast cancers, 
(II) between primary tumor and associated axillary lymph node me-
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tastases and (III) between lymph node metastases within the same 
patient.
Methods. Fifteen cases with large (>3 cm) primary invasive breast can-
cer were prospectively collected and sampled in 8–10 distinct locations 
at distances of at least 0.5 cm, including the peripheral, intermediate, 
and central zone, and then embedded in paraffin. In 9 of 15 cases, 
axillary lymph node metastases were present, and 2–5 lymph nodes 
were sampled. Total RNA including miRNAs was extracted from all 
samples (total n=132) using the Qiagen miRNeasy FFPE Kit. The ex-
pression of 4 miRNAs, pro-metastatic miR-10b and miR-210, and anti-
metastatic miR-31 and miR-335 were determined by qRT-PCR using 
TaqMan miRNA Assays, using 2 small RNAs (RNU44, RNU48) for 
normalization. These miRNAs were previously found to be associated 
with tumor growth and proliferation in breast cancer as well as meta-
static potential. The rate of tumor cell proliferation was assessed using 
Ki67 immunohistochemistry.
Results. A considerable intratumoral heterogeneity was found in the 
expression of all 4 miRNAs, with a mean intra-tumor coefficient of 
variance (CV) of 0.3 (range 0.2–0.5) and 0.3 (range 0.2–0.4) in primary 
tumor and lymph nodes, respectively, compared to a mean inter-tumor 
coefficient of variance of 0.7 (range 0.6–1.0) and 1.0 (range 0.4–2.0). Of 
note, miR-31 showed a significantly lower expression in the peripheral 
tumor zone, corresponding to the front of invasion, compared to the 
central zone, and lowest expression in lymph node metastases, which 
is in line with its reported anti-metastatic potential. We did not find 
significant expression differences between tumor zones or between 
primary tumor and lymph node metastases for miR-10b, miR-210, and 
miR-335, and Ki67.
Conclusion. The intratumoral heterogeneity of miRNA expression in 
primary breast cancers and individual axillary lymph nodes can lead 
to significant sampling error when comparing tumors of different pa-
tients or when assessing biopsy specimens. Our data suggest that reli-
able assessment of breast cancer miRNA profiles requires sampling of 
the primary tumor in 2 or more different locations, if possible includ-
ing the peripheral and central zone. At least 2 tumor involved lymph 
nodes should be sampled to reliably derive a miRNA expression pro-
file of metastases.

So-082 
Breast cancers detected at follow-up screening and intervall 
cancer – are they different from primary screening carcinomas?
Hinze R .1, Wöhlke M .2, Beese B .3

1HELIOS Kliniken Schwerin, Institute of Pathology, Schwerin, 
2HELIOS Klinken Schwerin, Institute of Pathology, Schwerin, 
3HELIOS Kliniken Schwerin, Institute of Radiology, Schwerin

Aims. In on-going mammographic screening programmes carci-
nomas were detected to women screened for the first time (primary 
screening carcinomas: PSC) or to women for a later regular screening 
turn (follow-up carcinomas: FSC). In contrast, interval carcinomas 
(IC) are breast cancers occurring clinically within a negative mam-
mographic screening period. Little is known about morphological 
characteristics of these subsets.
Methods. In a screening period from 11/2006 to 09/2010 (68.386 
screened subjects) PSC were compared with either FSC (n=55) or IC 
(n=41) in terms of grading, proliferation (ki67), tumor stage (pT and 
pN), ER, PR, HER2 expression.
Results. Compared with PSC, IC were more frequently highly prolif-
erative (Ki67 mean: 37% vs. 21%, p<0.001), more frequently high grade 
(64% vs. 28%, p<0.000), larger (mean diameter 22  mm vs. 17  mm, 
p=0.001) and triple negative (48% vs. 14%, p=0.011). Comparing pri-
mary and follow-up screening carcinomas there were trends for FSC 
to be more frequently higher proliferative (Ki67 mean: 27% vs. 21%), 
more frequently high-grade (35% vs. 28%), slightly smaller (mean 
13 mm vs. 17 mm) and HER2 positive (24% vs. 8%, p=0.001).

Conclusion. Interval carcinomas are a distinct subset with particular 
radiologic features and a predominant more aggressive, high grade 
and triple-negative phenotype. Follow-up carcinomas resemble pri-
mary screening carcinomas but tend to be of lower stage with slightly 
higher proliferation. The relevance of the unexpected high rate of 
HER2 positive follow up carcinomas in this series is questionable.

So-083 
Classifications of pathological response in breast cancer after 
neoadjuvant chemotherapy
Corben A .1, Teo C .2, Abi Raad R .3, Bombonati A .3, Koerner F .3, Taghian A .3, 
Brachtel E .3

1Memorial Sloan-Kettering Cancer Center, New York, NY, 
2Tan Tock Seng Hospital, Singapur, 
3Massachusetts General Hospital and Harvard Medical School, Boston

Aims. Breast cancer, especially in locally advanced stages, is increas-
ingly treated with neoadjuvant chemotherapy (NACT) to reduce local 
disease and to assess response to treatment. Chemotherapy can cause 
a spectrum of morphological alterations in tumors and lymph nodes. 
Various histopathological classification schemes are available to ana-
lyze the response. Our study compares practical application and pre-
dictive use of several of those schemes.
Methods. Sixty-two patients were enrolled in a randomized phase II 
clinical trial for sequential NACT with doxorubicin and paclitaxel. 
Study pathologists reviewed H&E sections from patients’ tumors 
sampled before (core biopsy) and after treatment (excision or mastec-
tomy). Response was assessed following NSABP-B18 criteria, Miller-
Payne grading system (MPG), Residual Disease in Breast and Nodes 
(RDBN, a derivative of the Modified Nottingham Prognostic Index), 
Sataloff tumor (T), Sataloff lymph nodes (N), and Residual Cancer 
Burden (RCB) as determined by web calculator. Results of the patho-
logical classifications were correlated with disease-free survival (DFS) 
by Kaplan-Meier curves with mean (median) clinical follow-up of 80 
(86) months.
Results. No patient with no residual invasive carcinoma after NACT 
relapsed (n=5), whereas 27% of all patients developed metastatic dis-
ease during follow-up. Lymph node status (N0, N1, N2, N3) correlated 
with DFS (p<0.0001), as did the four groups of RDBN (p=0.02). The 
Kaplan-Meier curves of other classifications indicated associations 
(RCB, Sataloff-N) or showed incongruent patterns (NSABP-B18, 
MPG, Sataloff-T). Post-chemotherapy histologic grade showed an as-
sociation with DFS but the number of well-differentiated tumors (n=5) 
was too low for statistical analysis. We did not detect a correlation be-
tween DFS and age, menopause, chemotherapy sequence, tumor size, 
estrogen receptor or HER-2 status.
Conclusion. Pathological complete response indicates a favorable sur-
vival. This study shows that lymph node status and histologic grade 
are critical parameters for the long-term outcome after post-neoadju-
vant chemotherapy. Classification schemes that strongly weigh lymph 
node involvement and tumor grade demonstrate better correlation 
with long-term outcome than those based exclusively on tumor size 
or cellularity.
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So-084 
Identification of a new subgroup of HER2-negative breast  
cancer patients characterised by high phospho-HER2  
and phospho-HER3 levels
Berg D .1, Langer R .1, Tran K .1, Walch A .2, Schuster T .1, Wolff C .1, Bronger H .3, 
Becker I .4, Waldhör C .5, Kiechle M .3, Höfler H .1, Becker K .-F .1
1Technische Universität, München, 
2 Helmholtz Zentrum München, German Research Center for 
Environmental Health, Neuherberg, Germany, München, 

3Klinikum rechts der Isar, München, 
4Pathology, Rosenheim, 5Klinikum Rosenheim, Rosenheim

Aims. The determination of the HER2 receptor status has major 
impact on prognosis and therapy decision of breast cancer patients. 
Currently, patient selection for Herceptin therapy relies on non-quan-
titative methods (immunohistochemistry, IHC) or indirect genomic 
analysis (fluorescence in situ hybridization, FISH) that are not suit-
able to detect the activation status of signalling proteins. Using reverse 
phase protein array (RPPA) technology we characterized breast cancer 
patients based on HER-receptor activation profiling.
Methods. Formalin fixed, paraffin embedded (FFPE) surgical speci-
mens (n=198) and core biopsies (n=90) were analysed by IHC, FISH, 
and RPPA. In addition, the activation status of EGFR, HER2, and 
HER3 was assessed in 122 breast cancer tissues by RPPA.
Results. Compared with IHC/FISH, total HER2 expression mea-
sured by RPPA showed a high concordance for surgical specimens 
(92%; kappa-value=0.806; 95% CI, 87–97%) and core biopsies (93%; 
κ-value=0.860; 95% CI, 86–100%). Importantly, by generating a 
HER receptor activation map we discovered a new subgroup of 
HER2-negative patients that are characterised by high expres-
sion of p-HER2(Tyr1248) and p-HER3(Tyr1289) and low levels of p-
EGFR(Tyr1086).
Conclusion. RPPA is a reliable method to determine the HER2 status 
in FFPE breast cancer tissues allowing the integration of activation 
profiles of HER receptors. The new patient subgroup reported here 
[22/83 (26%) of the HER2 negative cases] characterized by low HER2 
but high p-HER2 protein levels may also benefit from HER2 targeted 
therapies but would have been undetected by IHC and/or FISH analy-
sis. Therefore, profiling of phosphorylated HER receptors in cancer 
tissues using RPPA may be considered in the future for optimal pa-
tient selection.

So-085 
WSG EC-Doc trial provides evidence for predictive and prognos-
tic impact of molecular classification regarding taxane-based 
chemotherapy in intermediate risk breast cancer
Erber R .1, Gluz O .2, Huober J .3, Kreipe H .4, Pelz E .5, Kates R .6,
Thomssen C .7, Weiss E .8, Moebus V .9, Liedtke C .10, Kühn W .11, Nitz U .2, 
Harbeck N .12, Hartmann A .1
 1University Erlangen, Institute of Pathology, Erlangen, 
 2West German Study Group, Mönchengladbach, 
 3Kantonsspital St Gallen, St Gallen, 
 4Hannover Medical School, Institute of Pathology, Hannover, 
 5Dept . of Pathology Viersen, Viersen, 
 6REK Consulting, Otterfing, 
 7University Halle, Dept . of Gynecology, Halle, 
 8Hospital Böblingen, Dept . of Gynecology, Böblingen,
 9Hospital Frankfurt-Höchst, Dept . of Gynecology, Frankfurt, 
10University Münster, Dept . of Gynecology, Münster, 
11University Bonn, Dept . of Gynecology, Bonn, 
12University Köln, Breast Center, Köln

Aims. Breast cancer patients with 1–3 positive lymph nodes belong to 
the intermediate risk-group and have derived particular benefit from 
modern taxane-based chemotherapy in several trials. Few random-
ized data are available so far on prognostic and predictive impact of 

molecular subtypes. We evaluated the ability of molecular subtypes 
to predict outcome after standard FEC or EC-Doc chemotherapy in a 
randomized sub-collective from the EC-Doc trial.
Methods. EC-Doc trial (control: 6× CEF/CMF vs. 4× EC followed by 
4× docetaxel) randomized 1950 patients (ITT) with 1–3 positive LN 
(2000–2005). Significantly better DFS and OS in favor of EC-Doc were 
reported at SABCS 2008. Immunohistochemistry for ER, PR, HER2, 
Ki-67, Ck 5, EGFR and TOPO2a and FISH for HER2 and TOPO2a was 
done on tissue microarrays after central histology/grade review in 772 
patients. Classification criteria for the histological subtypes were: (1) 
Luminal A: ER and/or PR pos., ki67<14%, HER2-neg.; (2) Luminal B: 
HR pos. and Ki-67>14% or HER2 pos.; (3) HER2: HR neg., HER2 pos.; 
(4) basal-like: TNBC and pos. Ck 5/6 and/or EGFR; (5) non-basal-like: 
TNBC and both Ck 5/6 and EGFR negative. SPSS was used for univari-
ate and multivariate testing.
Results. After median follow up of 64 months, both EFS (5y 90% vs. 
80%, p=0.006) and OS (5y 95% vs. 92%, p=0.022) rates significantly 
favored EC-Doc vs. CEF. Risk of relapse was highest in basal-TNBC 
and lowest in luminal A tumors. In univariate analysis, stratified by 
sub-type, a significant benefit of EC DOC vs. CEF is seen in luminal 
B patients (p=0.004; HR=0.41; 0.22–0.77). The predictive value of mo-
lecular sub-typing for response to EC DOC vs. CEF chemotherapy is 
most clearly seen in a multivariate DFS model, in which clinical fac-
tors (age, nodes, tumor size, but not grade), molecular subtypes, che-
motherapy and predictive interactions between molecular subtypes 
and chemotherapy regimen were entered. Age, luminal B subtype, and 
a therapy interaction (HR=0.44) were related to outcome, suggesting 
that luminal B patients benefit from taxane based therapy. There was 
a strong relationship between grade and molecular subtype (p<0.001), 
with a preponderance of poorer grade patients in the basal and HER2 
molecular subtypes.
Conclusion. This data provides strong evidence that molecular sub-
types classified by the above criteria are associated both with different 
levels of benefit from taxane-containing chemotherapy and also with 
different disease-free survival intervals within each therapy regimen.

AG Gynäkologische Pathologie 
und Mammapathologie II

So-086 
Was ist positiv am Begriff des triple-negativen Mamma-
karzinoms?
Sinn H .-P .1
1University of Heidelberg, Institute for Pathology, Heidelberg

So-087 
Basoluminal and luminal phaenotypes in triple-negative breast 
cancer
Elsawaf Z .1, Aulmann S .1, Sinn H .-P .1
1University of Heidelberg, Institute for Pathology, Heidelberg

Aims. Much interest has been focussed on further characterization of 
triple-negative (TN) subtypes recently to better understand the nature 
and clinical behaviour of these tumours, because some TNBCs are 
very responsive to chemotherapy, but treatment of TNBCs in general 
is reported to be difficult with a frequent lack of response to standard 
treatments. Subtyping of triple-negative breast cancers will be the key 
to a better understanding of the biology of this heterogeneous group of 
tumors, their prognostic implications and responsiveness to targeted 
therapy.
Methods. A consecutive series of 142 formalin-fixed and paraffin-em-
bedded triple negative breast cancer (TNBC) specimens was seleced 
from the archives. TMAs were constructed and TMA sections incu-
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bated with a panel of antibodies (CK5/6, CK14, CK7, CK18 and CK19, 
Ki-67, p53, p16, EGFR, c-KIT, bcl-2, vimentin and WT-1. The results 
were compared with clinicopathologic characteristics and overall sur-
vival as well as disease-free survival.
Results. 49% and 44% of all cases showed immunoreactivity for basal 
cytokeratins CK5/6 and CK14 in at least 10% of tumor cells, while in 
79% and 41% at least 10% were positive for Ck18 or Ck19. 30% were 
positive for EGFR. Age was significantly different for luminal and ba-
soluminal tumors (median 57 and 58 years) compared to purely basal 
TNBCs (median 51  years). In univariate survival analysis, luminal 
cytokeratin expression was associated with a 5-year OAS of 66.5% for 
luminal type TNBCs compared to 69.4% for basoluminal TNBCs and 
80.9% for basal TNBCs.
Conclusion. We conclude that the triple negative tumors is a group of 
heterogeneous tumors that can be classified into three distinct sub-
types luminal, basoluminal, and basal tumor types with distinctive 
clinicopathological features, biomarker status, and patient survival.

So-088 
Proliferationsbestimmung beim Mammakarzinom
Kreipe H .H .1
1Hannover Medical School, Institute for Pathology, Hannover

So-089 
Efforts to standardise KI-67 counting in breast cancer?
Varga Z .1, Diebold J .2, Domman-Scherrer C .3, Frick H .4, Kaup D .5, 
Noske A .1, Obermann E .5, Öhlschlegel C .6, Padberg B .4, Rakozy C .7, 
Sancho O . S .8, Schobinger-Clement S .8, Schreiber H .9, Singer G .10, 
Tapia C .5, Wagner U .11, Lehr H .A .12

 1University Hospital Zurich, Institute of Surgical Pathology, Zürich, 
 2Institute of Pathology, County Hospital Luzern, Luzern, 
 3Institute of Pathology, County Hospital Winterthur, Winterthur, 
 4Institute of Pathology, County Hospital Graubünden, Chur, 
 5University Hospital Basel, Institute of Pathology, Basel, 
 6Institute of Pathology, County Hospital St . Gallen, St . Gallen, 
 7Pathology Institute for Biopsy Diagnostics, Zurich, Zürich, 
 8Medical Laboratory, Pathology, Promed SA, Marly, 
 9Institute of Pathology, Clinic Konstanz, Konstanz, 
10Institute of Pathology, County Hospital Baden, Baden, 
11Pathology, Unilabs Mittelland, Bern, 
12University Hospital Lausanne, Institute of Pathology, Lausanne

Aims. Adjuvant chemotherapy decisions in breast cancer are increas-
ingly based on the pathologist’s assessment of the proliferation frac-
tion in the tumor. Currently, standardised criteria for the estimation 
resp. counting of the Ki-67 labelling index are missing. The Swiss 
Working Group of Gyneco- and Breast Pathologists has tried to better 
define the magnitude of this dilemma and to propose ways to obtain 
more reproducible results.
Methods. In a first phase, 5 senior pathologists evaluated Ki-67 (MIB-
1) counts in 10 breast cancers by exact counting (500 cells) and by eye-
balling. Pathologists were free to select the region in which Ki-67 was 
evaluated. In a second phase 16 pathologists evaluated Ki-67 counts 
in 3 breast cancers also by exact counting and eyeballing, but in pre-
defined fields of evaluation. In both phases, Ki-67 was assessed in cen-
trally immunostained slides (ZH) and on slides immunostained in the 
11 participating laboratories.
Results. Discordance of Ki-67 assessment was due to each of the fol-
lowing 4 factors: (1) pathologists’ divergent definitions of what counts 
as a positive nucleus (2) the mode of assessment (counting vs. eyeball-
ing), (3) immunostaining technique/protocol/antibody, and (4) the 
selection of the area in which to count.
Conclusion. Defining the field of evaluation (representative field in 
the tumor periphery and omitting hot spots) reduces the discordance 
rates of Ki-67 readings between laboratories/pathologists (counting 

better than eyeballing), but discordance rates are still unacceptably 
high, notably since chemotherapy decisions are increasingly based on 
this parameter.

So-090 
Assessment of proliferation in breast cancer: are results on core 
needle biopsy and excision biopsy comparable?
Obermann E .1, Eppenberger S .1, Bubendorf L .1, Tapia C .1
1University Hospital Basel, Institute of Pathology, Basel

Aims. Assessment of the proliferation fraction (PF) in breast cancer 
has become part of the routine diagnostic work up, and influence 
treatment decisions. However, assessment of PF is still challenging 
since it lacks international standardizations. The aim of this study 
was to assess the inter-observer variability within two gynecopatholo-
gists and to find reproducible cut-offs that reflect in addition cancer 
biology. Further, we investigated PF on matched core needle biopsies 
(CNB) and excision biopsies (EB) to evaluate the most eligible speci-
men to assess PF.
Methods. Standard immunohistochemistry utilizing a monoclonal 
antibody against Ki-67 (MIB1) was performed in matched CNB and 
EB of 59 patients with breast cancer. Two specialists estimated the PF 
independently on the same slides without knowledge of clinical data 
and the result of the other person. PF was defined as percentage of tu-
mor cells expressing Ki-67 with regard to all tumor cells. The PF values 
were given in steps of 5%. Results were grouped in three categories: low 
PF≤15%, moderate PF 16–35%, and high PF≥36%.
Results. Corresponding results were achieved by the two pathologists 
in 41% of CNB and in 47% of EB. Identical PF was detected in (44%) 
CNB and their matched EB. Corresponding results were achieved in 
the majority of cases (47/59; 80% p<0.0001) when the three PF cat-
egories (low, moderate, high) were applied. Discrepant proliferation 
categories were mainly observed in CNB with low (4 cases) and inter-
mediate PF (7 cases).
Conclusion. Assessment of proliferation in breast cancer is important 
for treatment decisions. However, a considerable inter-observer vari-
ability has to be taken into account. Therefore we suggest to group PF 
into defined categories of low, moderate and high which reduces the 
inter-observer variability remarkably from 44% to 80% when precision 
is set at 5%. PF resulting from CNB and EB are significantly compa-
rable indicating that both CNB and EB are equally suitable to validate 
PF. However, if PF is low in CNB up-grade was observed in up to (4/24) 
17% of the matched EB. Therefore, low PF in CNB should be confirmed 
in EB.

So-091 
Analysis of resection margins and histological tumour grad-
ing of breast cancer: comparison of reproducibility between 
experts and non-experts
Reiner-Concin A .1
1 Sozialmedizinisches Zentrum Ost – Donauspital, Institute of Pathology, 
Wien

Background. Assessment of histological parameters in breast cancer 
may vary highly. With the introduction of individualized therapy of 
breast cancer patients reliability of related histological factors has be-
come crucial.
Aim. To assess reproducibility of assessment of histological tumour 
grade and resection margins in invasive breast cancer.
Methods. A slide circulation consisting of conventional glass slides of 
12 invasive breast cancers was performed for all histological laborato-
ries in pathology departments in public hospitals in Austria. Histo-
logical tumour grade and resection margins were assessed. Resection 
margins varied between 0 and 13 mm. Eight specimens showed inked 
margins and three did not. Another slide circulation was performed 
for members of the European Working Group of Breast Screening Pa-
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thology consisting of 7 invasive breast cancers for assessment of his-
tological tumour grade. Assessment was performed on conventional 
glass slides and in addition on images on CD. Data collection was re-
corded on standardized documentation forms. 
Results. Participation in the Austrian slide circulation consisted of 32 
laboratories (88% participation). Resection margins: In 8 / 11 cases a 
distinct majority assessed margins as either R0, R1 or RX. In three cas-
es results varied widely between R1 or R0 and R1 or RX, respectively. In 
all three cases margins were close with less than 1 mm distance. Kappa 
was 0.51 for R0, 0.46 for R1 and 0.18 for RX. Histological tumour grade: 
6/12 cases in the Austrian slide circulation showed a distinct majority 
of grade including the only case with 100% agreement in a grade 3 car-
cinoma. In three cases the majority assessed grade 2 besides a signifi-
cant group deciding for grade 1. In further three cases opinions were 
counterbalanced between grade 1 and 2 or 2 and 3. Overall kappa was 
0.49. The weakest kappa 0.25 concerned nuclear pleomorphy. In the 
European slide circulation with participation of expert breast pathol-
ogists’ assessments for invasive ductal carcinomas NOS on conven-
tional glass slides resulted in overall kappa 0.85 and on images on CD 
0,71. Tubular differentiation and mitotic numbers showed high kappa 
>0.6 in grade 1 and 3 carcinomas. Kappa for nuclear pleomorphy was 
poor with the exception of grade 3 carcinomas. Kappa for all factors of 
grade 2 carcinomas was very poor. 

Conclusion. Agreement of assessment of resection margins was high 
in most invasive carcinomas. In a subgroup with close margins with 
less than 1 mm distance variation was high even in cases with inked 
margins. For histological tumour grade agreement between expert 
pathologists was higher in comparison with pathologists in the field. 
Highest agreement was found for tubular differentiation. Worst agree-
ment was found for nuclear pleomorphism.

So-092 
Concordance of histological grade of breast carcinomas in core 
biopsies and related surgical specimen
Focke C .1, Gläser D .1, Schwabbauer P .1, Decker T .1
1 Dietrich-Bonhoeffer-Klinikum Neubrandenburg, Department of 
 Pathology, Neubrandenburg

Aims. To evaluate concordance between pre- and postoperative his-
tological grade of breast cancers, and to identify grade components 
under- or overestimated in core biopsies.
Methods. Tumour samples of core biopsies (CB) and tumour tissue 
from corresponding final surgical specimens (OP) of 142 breast car-
cinomas were graded according to the Nottingham Grading System 
(NGS). Concordance between CB and OP grades was calculated. For 
all cases with discordance resulting in higher or lower grade in surgi-
cal specimen score values of the NGS components [glandular differ-
entiation (G), nuclear pleomorphism (N), mitoses (M)] were analysed.
Results. The rate of concordance between all grades of CB and OP was 
71.1% resulting in a kappa value of 0.42 (moderate). The respective rates 
and κ-values were 92.6% and 0.90 for G1, 81.0% and 0.60 for G2, and 
50.9% and 0.02 for G3. Among the 28.9% (41/142) discordant cases, the 
grade of OP was higher than in CB in 4.9% (2/41) and lower in 95.1% 
(39/41). 30% of CB G1 switched to G2 in OP, 35% of CB G2 switched 
to G3. Underestimation of OP G2 as G1 in CB was due to changes in 
combinations of N and M scores in 33%, in combinations of G and N 
scores in 25%, and to changes of N score solely in 25%. Overestimation 
of OP G1 as G2 in CB was due to G in 100%. Underestimation of OP 
G3 as G2 in CB was due to M solely in 44.4% and to combination of N 
and M in 44.4%.
Conclusion. In our hands we have demonstrated differences in agree-
ment of histological grade between CB and OP ranging from slight 
for G3, moderate for G2, to almost perfect for G1 tumours. We found 
that undergrading on CB is largely the result of the underestimation 
of mitotic counts and overgrading of overestimation of glandular dif-
ferentiation.

So-093 
DCIS of the breast – pathological features and long-term out-
come in 534 patients
Decker T .1, Kettritz U .2, Obenaus R .3, Morack G .3, Jakob R .4, Ruhnke M .5, 
Zels K .6, Roterberg K .7, Jacob H .8
1 Dietrich Bonhoeffer-Klinikum, Department of Pathology, 
Neubrandenburg, 

2Reference Centre Mammography, Berlin, 
3HELIOS-Klinikum, Dpt . of Gyecology, Berlin, 
4HELIOS-Klinikum, Dpt . of Radiation Therapy, Berlin, 
5QHPS Rockhampton Hospital, Pathology Department, Rockhampton, 
6Pathology Practice, Königs Wusterhausen, 
7University Hospital Münster, Dpt . of Gynecology and Obstetrics, 
 Münster, 8Diagnostic Centre Halensee, Berlin

Aims. To assess the association of pathological findings and long-term 
outcome for women with DCIS of the breast treated in clinical practice 
by breast conservation surgery (BCS) without definitive breast irradia-
tion in comparison to those treated by mastectomy (ME).
Methods. We studied pathological findings and follow up results of 
534 (of 599) patients with DCIS treated between 1992 and 2003 at the 
Berlin-Buch Breast Unit. 287 patients underwent BCS without adju-
vant radiotherapy whereas 247 patients were treated by ME. The de-
cision was made after radiologic-pathological correlation and based 
on results of standardized pathology work-up including radiograms 
of whole specimen and slices. The decision was based on margins 
in 6 directions and maximum size of DCIS. In all cases with mar-
gins <10 mm a re-resection was performed, all patients with lesions 
>40 mm with margins <10 mm were advised to ME. All patients who 
decided for ME although their lesions did not show these criteria as all 
patients who could not followed were excluded. The median follow-up 
for the study population was 82 months.
Results. During the follow-up period 8/287 (2.8%) patients of the BCS 
group and 10/247 (4.0%) patients of the ME showed local recurrences. 
2/8 (25%) and 5/10 (50%) of the recurrences were invasive. Neither re-
gional nor systemic metastases were found, no patient died. Regard-
ing these events there was no statistical significant difference between 
both groups. The BCS and ME group differed significantly in maxi-
mum diameters of DCIS (median 23 mm vs. 64 mm; p<0.001). There 
was no significant difference neither in nuclear grade distribution 
[BCS: 52 (18%) grade 1, 115 (40%) grade 2, 120 (42%) grade 3; ME: 54 
(22%) grade 1, 99 (40%) grade 2, 94 (38%) grade 3)] nor in detection of 
comedo type necrosis, estrogen receptor or Her2 expression.
Conclusion. Our results support that under the precondition of mar-
gins >10  mm, patients treated with BCS without radiotherapy can 
expect very low local recurrence risks similar to those treated with 
ME. Except DCIS diameter which was significant larger within the 
ME group results seem to be independent of otherwise accepted risk 
factors. The long term results support the incremental impact of stan-
dardised pathological and radiological work-up of surgical specimens 
as prerequisite for any prognostic impact of histological margin width 
after surgery for DCIS of the breast.
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So-094 
Histopathology in mammography screening: What are the 
problems?
Lebeau A .1
1 University Medical Center Hamburg-Eppendorf, Department 
of Pathology, Hamburg

Mortality reduction is the primary aim in mammography screening. 
It requires that all involved professional groups perform to the high-
est standards. Since the definitive diagnosis of breast cancer is made 
by the pathologist, the quality of pathological services is of particular 
importance for the adequate management of the patients. As an indi-
cation for the quality of the pathological services in mammography 
screening in Germany, the evaluation of the obligatory double read-
ing of the histopathological specimens in the first two years of the 
German program has shown high concordance rates with excellent 
consistency of breast cancer diagnosis. This also acts as an indicator 
for the fact that only a small minority of the cases causes diagnostic 
problems. This group of cases includes especially lesions categorized 
as B3 that are considered benign but of unknown biological signifi-
cance (e.g. atypical ductal hyperplasia, flat epithelial atypia). The lower 
level of consistency in this area is caused by the lack of highly repro-
ducible and generally accepted diagnostic criteria. The management 
of these lesions is also a topic of discussion. The establishment of more 
robust criteria and the diligent collection and evaluation of the data 
in mammography screening might help to improve diagnostic con-
sistency of the borderline lesions and to better assess the individual 
risk of the patients, to better adapt treatment recommendations and 
to avoid overtreatment.

So-095 
Stem cell-like phenotype showed better prognosis than 
 basal-like breast cancer
Häuptle P .1, Eppenberger S .1, Salhia B .2, Güth U .3, Glatz K .1, Tapia C .1
1University Hospital Basel, Institute for Pathology, Basel, 
2 3Translational Genomics Research Institute, 3Translational Genomics 
Research Institute, Phoenix, 

3 University Hospital Basel, Department of Gynecology and Obstetrics, 
Basel

Aims. CD44+/CD24- tumor cells are considered cancer stem cells 
(CSC) being able of self-renewal and tumorigenicity. CSCs are mostly 
detected in the basal like subtype of breast cancer. Therefore, it was 
concluded that CSC might be the reason for worse prognosis in basal 
like breast cancers. To strengthen this theory we investigate the clini-
cal outcome of basal like breast cancers with and without CSC. Con-
currently, we evaluated the prevalence of CSC and basal like pheno-
types in a large series of primary breast cancers and correlated them 
with the clinical-pathological parameters.
Methods. We used a tissue microarray and immunohistochemistry 
to analyze 1580 formalin fixed and paraffin embedded breast cancers 
for protein expression of CD44, CD24, CK5/6 and EGFR. Clinical data 
(e.g. survival, recurrence, therapies) as well as hormone receptor- and 
Her2 status were available from previous studies.
Results. Evaluable tissue spots showed the following distribution: 
241/1071 Evaluable tissue spots showed the following distribution: CSC 
phenotype (CD44+/CD24-) was seen in 175/1076 (16%), 165/1410 (12%) 
breast cancer were triple negative (ER-, PR-, Her2-) and from those 
77/150 (51%) showed basal-like phenotype (ER-, PR-, Her2-, CK5/6+ 
and/or EGFR+). Basal-like subtype was significantly (p<0.001) associ-
ated with high grade tumors (59/77; 76% of basal-like had B.R.E.=G 3). 
No correlation was found between the CSC and tumor grade. Breast 
cancer with CSC phenotype were significantly associated with triple 
negative (p=0.006) and basal-like phenotype (p=0.0001). Kaplan-
Mayer disease specific overall survival curves revealed that patients 
with triple negative tumors had a significant worse outcome. However, 

patients with CD44 positive or CSC phenotype tumors displayed sig-
nificantly (p=0.008) better survival probability as well as the one with 
basal-like phenotype within the triple negative subset of patients.
Conclusion. CSC phenotype (16%) is nearly as frequent as triple nega-
tive breast (12%) cancers and basal like phenotype is rarely detected 
(5%). CSC phenotype was found to correlate significantly with the 
triple negative and basal-like subtypes. Though patients with triple 
negative tumors were found to have worse prognosis, the one with 
CSC phenotype had a significantly good overall survival. Our cohort 
with survival data was relatively small and patients underwent several 
adjuvant treatments. It is possible that patients with CSC phenotype 
better responded to chemotherapies.
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