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SESSION 1: Craniofacial I

OP01

Complications in craniosynostosis surgery: review of 164 procedures

Sebastian Arts, Hans Delye, Erik J. van Lindert (Nijmegen, The
Netherlands)

Introduction: This study aims to establish the complication rate and
blood transfusion rate of craniosynostosis surgery to compare minimally
invasive endoscopic and open surgical procedures, to improve informed
consent of parents, and to establish a baseline for further targeted im-
provement of surgical care.
Methods: A prospective complication registration database that contains
a consecutive cohort of all pediatric neurosurgical procedures in our
neurosurgical department was used. All pediatric patients that underwent
neurosurgical treatment for craniosynostosis between February 2004 and
December 2013 were included. In total, 164 procedures were performed
of which 105 were endoscopically assisted minimally invasive proce-
dures (64%). 81 patients were diagnosed with scaphocephaly, 44 with
trigonocephaly, 22 with plagiocephaly, 3 with brachycephaly, 6 patients
were diagnosed with a craniosynostosis syndrome, 6 patients were suf-
fering from non-syndromal multisutural craniosynostosis and 2 patients
were re-operated.
Results: There was no mortality nor any permanent morbidity or neuro-
logical sequelae. A total of 12 complications occurred in 164 procedures
(7,3%) of which 4,3% (n=7) occurred intra-operatively and 3,0% (n=5)
post-operatively. In the open surgical procedure 7 complications oc-
curred: 5 intra-operatively and 2 post-operatively. For the endoscopically
assisted procedure 5 complications occurred: 2 intra-operatively and 3
post-operatively.
Blood transfusion was needed in 100% (N=59) of the open surgical
procedures while only in 20% (N=21) of the endoscopic procedures.
One patient suffered from a transfusion reaction and two infections
occurred, one gastroenteritis and one wound infection. Dural tear is the
most common intra-operative complication that occurred (n=5), but never
led to postoperative sequelae. Intraoperative bleeding from a sagittal sinus
occurred in one patient, however with only minimal bloodloss.
Conclusion: Complications during craniosynostosis surgery are relative-
ly few and minor and without permanent sequelae in open as well as in
minimally invasive procedures. The blood transfusion rate, however, is
significantly reduced by the endoscopic procedures.

OP02

Analysis of venous outflow in children with craniosynostosis: the role
of 2DTOF in the angioMRI

Tatiana Protzenko, Eric Arnaud, Francis Brunelle, Corinne Collet,
Christian Sainte Rose, Giovanna Paternoster, Raphael Calmon, Federico
Di Rocco (Paris, France)

Introduction: Patients with multisutural craniosynostosis commonly
have venous drainage abnormalities such as enlarged emissary veins
secondary to jugular veins stenosis or atresia. Disruption of enlarged
collateral draining veins may result in massive intraoperative hemorrhage
or intractable venous and intracranial hypertension, and, so, be life
threatening. The objective of this studied is to analyse the role of the
2DTOF sequence of the angioMRI in patients with craniosynostosis.
Methods: We retrospectively studied the 2DTOF in the pre operative
angioMRI of 19 children with a genetically confirmed Crouzon’s syn-
drome, 6 patients with Apert’s syndrome and 22 patients with non
syndromic scaphocephaly. We analysed the sigmoid sinus, jugular vein,
mastoidien and condylary emmissary veins, occipital sinus, marginal
sinus and the anterior collateral circulation and we compared the 3
groups.
Results: In the Crouzon group, 18 out of 19 were found with abnormal
venous drainage, and all of them presented collateral venous outflow.
Three patients were found with a complete and bilateral jugular atresia.
Sixteen patients presented anterior collateral circulation and 15 patients
presented mastoidian collateral circulation. Intriguingly, only 5 patients
with abnormal venous outflow were hydrocephalic whereas 12 patients
with abnormal collateral circulation presented also a cerebellar tonsil
herniation. Conversely, patients with Apert’s syndrome and children with
non syndromic scaphocephaly showed no complex collateral drainage,
and they presented always at least one permeable jugular vein.
Conclusion: The 2DTOF sequence of angioMRI is a non invasive
method, which allows the diagnosis of abnormal venous outflow in
children with Crouzon’s syndrome. Such venous study is of paramount
importance in these patients that often need multiples surgical approaches
affecting both the anterior and posterior aspect of the skull vault with a
great risk of disruption of all the collateral draining veins.

OP03

Posterior calvarial augmentation in patients with strong occipital
flattening or constrained intracranial volume

Alexandra Huthmann, Wolfgang Wagner (Mainz, Germany)

In craniosynostosis-related brachycephaly with shortening of the fronto-
occipital skull diameter, the most often performed surgical procedure is
fronto-orbital advancement.When the forehead is already prominent - the
rule rather than the exception in synostotic brachycephaly -, an enlarge-
ment of the posterior calvaria is a good option to correct the head shape.
Most common surgical techniques published over the last decades include
the formation of free bone flaps that are re-modelled and re-inserted in a
different position to reshape the occipital head contour. We have devel-
oped and describe here our experience with a surgical technique of
posterior calvarial augmentation without the use of plates or screws and
avoiding the formation of free bone flaps. The procedure was applied in
six infants at the age of 7 to 57 months (median, 9 months); four of them
were less than one year old. The diagnoses were Mercedes-Benz syn-
drome in four, Kleeblattschädel (fronotoorbital advancement 3 years
before) in one and excessive posterior plagiocephaly in one patient.
Calvarial bone strips (2 cm) were build with the craniotome, parallel to
the sagittal suture. They stood with their base at the calvaria, alternatively
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towards the base or towards the apex. They were elevated, bent in a
manner to expand the posterior calvaria, provisionally held in place by
underlying gelfoam pieces and fixated with absorbable 2.0 sutures. This
resulted in an eventual distance between bone and dura of up to 3 cm.
There were no intra- or postoperative complications. The posterior skull
flattening was sufficiently corrected in all cases, the amelioration of the
head shape was convincing also in the long term. A postoperative helmet
therapy was not necessary.
In one patient with Kleeblattschädel, operated on three years before in
another hospital, a postoperative large frontal bone defect with grotesque
bulging of brain tissue under the skin, posterior augmentation allowed to
subsequently close the frontal bone defect one month later.
The proposed surgical technique is feasible, effective, and is recommend-
ed for infants with strong occipital flattening, preferably in their first year
of life. The avoidance of foreign implants or of the formation of free bone
flaps should lessen the risk of infections.

OP04

Three patterns of front-orbital remodelling for metopic synostosis:
comparison of cranial growth outcomes

Alison Wray, Mitchel Seruya, Shi Hong Shen, Luke Wang, Anthony
Pennington, Andrew Greensmith, Anthony Holmes, David Chong
(Melbourne, Australia)

Background: The purpose of this study was to compare cranial growth
across three patterns of fronto-orbital remodeling for metopic synostosis.
Methods: The authors reviewed all patients who underwent fronto-
orbital remodeling for isolated metopic synostosis between 2006-2009.
Inclusion criteria consisted of patients with preoperative (T0), short-term
postoperative (T1; 4-12 months), and long-term postoperative (T2; > 36
months) three-dimensional photographs. Patients were categorized by
fronto-orbital remodeling pattern: retrocoronal (Group 1), partial coronal
(Group 2), and precoronal (Group 3). Head circumference (HC), mini-
mum frontal breadth (ft-ft), and maximum cranial length (g-op) were
measured by three-dimensional photos, converted to standard (Z) scores,
and compared.
Results: 31 patients met the inclusion criteria (Group 1, n=12; Group 2,
n=10; Group 3, n=9). Group 1 presented with greatest phenotypic sever-
ity. From T0 to T1, HC Z-scores rose for Group 1 but dropped for Groups
2 and 3 and the 3 groups demonstrated equivalent increases in ft-ft Z-
scores. From T1 to T2, the 3 groups demonstrated similar stability in HC
Z-scores but decreased ft-ft Z-scores. From T0 to T2, HC Z-scores rose
for Group 1 but fell for Groups 2 and 3 (ΔZ: 0.5, -0.5, -0.7; respectively;
p = 0.06) and the 3 groups demonstrated equivalent drops in ft-ft Z-
scores. Across T0 to T1 and T0 to T2, Group 1 displayed the least drop in
g-op Z-scores.
Conclusions: Retrocoronal patterns of fronto-orbital remodeling provide
long-term gains in head circumference percentile and the least growth
impairment in cranial length. Irrespective of osteotomy design, expansion
in frontal breadth relapses over time.

OP05

TCF 12 related coronal synostosis

Federico Di Rocco, Giovanna Paternoster, Irene Stella, Mohamed
Abdelatif Boukebir, Tatiana Protzenko, Corinne Collet, Eric Arnaud
(Paris, France)

Introduction: The identification of TCF12 gene mutations in uni and bi-
coronal synostosis has allowed a better nosologic classification of chil-
dren presenting with plagio and brachycephalies.
We reviewed the various phenotypes associated to TCF12 mutations
based on our experience at Necker Enfants-Malades, Paris.

Methods: TCF12 mutations were searched in 80 patients with coronal
synostosis that were negative for FGFR3 or TWIST1 mutations.
Results: TCF12mutations were found in 20% of the patients and most of
the mutations were novel. The clinical picture of these patients was
extremely variable and resembling to that of Saethre Chotzen syndrome.
It could include beside the synostosis: ptosis, syndactyly, prominent ear
crus, single palmar crease. In some cases these associated features were
absent and the children presented only with the coronal synostosis. The
clinical intrafamilial variability was important, both uni-coronal or
bicoronal of cases could be found or also, in some instances, an absence
of craniosynostosis could be observed.
Conclusions: This new TCF12-associated syndrome should be consid-
ered in children with a plagiocephaly or a brachycephaly. TCF12molec-
ular testing should be realised when themolecular analysis of FGFR3 and
TWIST gene is not contributory.

OP06

Total cranial vault remodelling for isolated sagittal synostosis:
postoperative cranial suture patency

AlisonWray, Mitchel Seruya, Yi Tan Shu, Anthony Pennington, Andrew
Greensmith, Anthony Holmes, David Chong (Melbourne, Australia)

Background: Total cranial vault reconstruction addresses all phenotypic
aspects of scaphocephaly. The clinical implications of remodeling across
open cranial sutures, however, remain unclear. The purpose of this study
is to assess patency of unaffected sutures following total vault remodeling
for isolated sagittal synostosis.
Methods: The authors reviewed all patients who underwent total vault
remodeling for isolated sagittal synostosis between 2004-2008, a period
when craniofacial computed tomographic (CT) scans were routinely
performed postoperatively. Degree of patency of coronal and lambdoidal
sutures was scored by a single reviewer as: 0 = closed; 1 = partial; and 2 =
open. Individual suture scores were tallied for a total sutural patency
score. CT scans were also categorized by postoperative time and by
craniofacial surgeon.
Results: 42 patients met the inclusion criteria. Individual sutural closure
rates were 42.6%, 38.3%, 74.5%, and 74.5% for right coronal, left
coronal, right lambdoidal, and left lambdoidal sutures, respectively.
Lambdoidal sutures had a significantly higher rate of closure than coro-
nals (ORClosure 4.3, 95% C.I. 2.3 – 8.0, p < 0.001); lambdoidal patency
significantly changed over time (c2 = 9.9, p = 0.04). Across craniofacial
surgeons, coronal and lambdoidal patency were equivalent. The total
sutural patency score did not significantly correlate with postoperative
time, surgical age, preoperative cephalic index, or craniofacial surgeon.
Conclusions: Total vault remodeling for isolated sagittal synostosis
results in a high degree of secondary craniosynostosis. Lambdoidal
sutures are especially prone to closure, with their patency diminishing
over time. The long-term implications of these findings are being evalu-
ated by growth, morphometric, and neurocognitive studies.

SESSION 2: Craniofacial II

OP07

Minimally invasive spring-assisted correction of sagittal suture
synostosis: outcome and complications

Marie-Lise Van Veelen, Caroline Touw, Irene Mathijssen (Rotterdam,
The Netherlands)

Introduction: Numerous techniques have been described to correct
Scaphocephaly. This technique responds to both the wish for smaller
incisions and the need for expansion in synostosis of the sagittal suture.
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Materials: Surgical technique entails two small incisions perpendicular
to the sagittal suture. These incisions provide sufficient access to perform
two parasagittal craniotomies and place two distractive springs. Patients
who underwent this technique at Erasmus University Medical Center
were analyzed. Patient characteristics, outcome and complications were
collected prospectively.
Results: Between January 2010 and December 2013 82 patients were
operated at a mean age of 5.7 yr. CI at presentation was 66.8 (sd 4.0) and
increased to 75 (sd 4.9) postoperatively. After 1 year CI decreased to 74
(sd 3.3) and thereafter remained stable. Skull circumference increased
immediately after surgery and then gradually decreased to 0.6 sd at 2
years postoperatively. One patient developed papilledema at the age of 3.
Mean blood loss was 78 ml for insertion and removal of the springs.
Complications: 2 dural tears, 1 needed conversion to an open procedure to
close the dura, 1 CSF leakage at removal of the springs, 1 asymmetrical
distraction requiring second skull remodeling and 1 wound infection for
which the patients was readmitted and treated with antibiotics.
Conclusion:Minimally Invasive spring-assisted cranioplasty is as effec-
tive as conventional procedures. Complication rate is low with one
conversion to an open procedure and one reoperation for cosmetic rea-
sons. Postoperative Cranial Index and Head Circumference are compara-
ble to open techniques. Longer follow-up is needed to see if this technique
will prevent secondary raised intracranial pressure.

OP08

Endoscopically assisted craniosynostose surgery: the Craniofacial
Team Nijmegen (Radboud University Medical Centre) experience

Sebastian Arts, Hans Delye, Wilfred Borstlap, Laura Blok, Jaques
Driessen, Jene Meulstee, Erik van Lindert (Nijmegen, The Netherlands)

Introduction: In this study the results of endoscopically assisted
craniosynostosis(EAC) surgery followed by postoperative helmet therapy
have been evaluated. The use of EAC surgery was introduced in 2005 in
the Craniofacial Team Nijmegen of the Radboud University medical
centre. We present the results of our first 105 cases.
Methods: Retrospective analysis of a prospective registration database
including all EAC procedures was performed. Data registration ran from
august 2005 until November 2013 and included our first 105 EAC
surgery cases. Age at time of surgery, duration of surgery, length of
hospital stay, blood loss, transfusion rate and duration of helmet therapy
were evaluated and, where appropriate, means (±standard deviation) are
presented. Cephalic index (CI) was calculated pre- and postoperatively in
31 scaphocephaly cases.
Results: From August 2005 to November 2013, 105 EAC procedures
were performed at the Craniofacial Team Nijmegen. 53% of procedures
were performed for scaphocephaly, 28% for trigonocephaly. Five
syndromic patients (3 Apert, 2 Muenke syndrome) and 3 patients with
complex multisutural synostosis were also treated with EAC procedure.
The mean age at the time of surgery was 120 (±34,1) days.
The mean surgical time was 60 (±20,6) minutes and the mean blood loss
was 36 (±29,3) ml. No transfusion was needed during surgery, after
surgery transfusion was needed in 20% (n=21) of cases. Helmet therapy
started typically two weeks after surgery and the mean duration of this
post-operative helmet therapy was 10 (±2,14) months. The mean pre- and
post-operative CI were respectively 0,65(±0,06) and 0,70(±0,06). The
mean length of hospital stay is 3,8 (±0,68) days. No mortality or severe
morbidity was noted.
Conclusion: EAC surgery shows satisfying cosmetic results with less
morbidity, shorter surgical time, shorter length of stay, less blood loss and
less need for blood transfusion compared to open craniosynostosis repair
techniques. Therefore it is the treatment of choice at the Craniofacial
Team Nijmegen for craniosynostosis patients younger than 6 months.
Early referral to a specialist neurosurgical hospital is paramount for
optimal results.

OP09

Sagittal and bilateral lambdoid synostosis: report of 35 cases

Federico Di Rocco, Nathalie Chivoret, Stephane Blanot, Thomas
Baugnon, Dominique Renier, Eric Arnaud (Paris, France)

Introduction: Sagittal synostosis associated to bilateral lambdoid also
called «Mercedes pattern» is a specific multisutural synostosis. However
this synostotic pattern can also be found in cases of faciocraniosynostosis.
In order to better define this entity we reviewed our cases of bilambdoid
and sagittal synostosis.
Patients and Methods: We reviewed our cases of sagittal and
bilambdoid synostosis focusing on the clinical findings, associated dis-
eases and management.
Results: 35 patients were diagnosed with sagittal and bilambdoid synos-
tosis among 4250 cases of craniosynostosis treated in our department
over a period of 37 years. The mean age at presentation was 26 months.
74 % was male. Raised ICP was present in 13% of cases. A tonsillar
prolapse was found in 18 cases. Among them, 8 were finally diagnosed as
Crouzon or Pfeiffer syndromes. Several surgical techniques were used:
isolated biparietal vault remodeling, posterior vault remodelling, posterior
vault expansion with internal distraction. 3 of them required several
surgeries. In 3 of them a craniovertebral junction decompression was
performed. The mean follow-up was 71 months.
Conclusion: Sagittal and bilambdoid synostosis constitutes an isolated
entity in almost 80% of the cases whereas in the remaining 20% it is part
of a faciocraniosynostosis syndrome. Several techniques can be used in
such condition. Tonsillar prolapse is found in some cases and seldom
requires a specific treatment.

OP10

The prostaglandinE2-pathway as a new player in the pathogenesis of
non-syndromic craniosynostoses

Wanda Lattanzi, C. Cicione, Luca Massimi, Gianpiero Tamburrini, M.
Barba, C. Bernardini, G. Di Taranto, F. Michetti, Concezio Di Rocco,
Massimo Caldarelli (Rome, Italy)

Introduction: The etiopathogenesis of midline nonsyndromic craniosyn-
ostosis remains still largely unclear. We attempted to clarify this issue
using microarray comparative gene expression profiling. Among
the differentially expressed genes, we focused particularly on the
hydroxy prostaglandin dehydrogenase (HPGD) gene which en-
codes the PGE2 catabolizing enzyme, whose pathway is involved
in osteogenic differentiation. Also, mutations in this gene result in
primary autosomal recessive hypertrophic osteoarthropathy and
cranioosteoarthropathy.
Methods: RNA and calvarial cells were isolated from calvarial speci-
mens of both patent and fused sutures collected during surgical cranial
remodeling of NSC patients. RNA was used for exon-level microarray
analysis; gene expression and alternative splicing events were confirmed
using real time PCR and RT-PCR. For functional validation, calvarial
cells isolated in primary culture were treated with scalar concentrations of
PGE2; after 10 days of treatment cells were alternatively lysed to extract
RNA or stained with Alizarin Red to analyze osteogenic differentiation.
Results: The gene expression profiling allowed the identification of 114
significantly modulated genes and 150 alternatively spliced genes, in-
cluding HPGD. Exon level analysis of HPGD revealed that the active
isoform was significantly downregulated in fused suture-calvarial tissues.
Cells treated with the highest PGE2 concentrations showed higher oste-
ogenic differentiation rates and osteoblast-specific gene expression levels.
As expected, cells isolated from fused sutures displayed a higher amount
of osteogenic differentiation compared to patent suture-derived cells,
possibly due to the reduced activity of HPGD.
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Conclusions: The results of this study may provide the original descrip-
tion of an impairment in the PGE2-signaling pathway in the pathogenesis
of premature suture fusion in NSC patients. Translational implications
may further derive from these data.

SESSION 3: Audit and outcome in Pediatric Neurosurgery

OP11

National UK study of mortality after surgery for common pediatric
CNS tumors

Paul Chumas, Sue Picton, Tom Kenny, Charles Stiller (Leeds, United
Kingdom)

Introduction:We have recently presented early and late UKmortality for
the most common paediatric CNS tumours. Unfortunately, compared to
the literature and other national tumour registries, the UK outcomes are
disappointing. Here we further explore this using a larger data set
analysed by centre.
Methods: The National Registry of Childhood Tumours was used to
identify all cases (1996-2010) under 15 in the UK with a new tissue
diagnosis. Tumour types were analysed separately by age at diagnosis (0-
2 and 3-14). Units were studied separately using funnel plots and also by
grouping units by volume of cases: >200 cases (2 centres), 141-200 (9
centres), 81-140 (6 centres), 4-26 (9 centres).
Results: 2837 patients (pilocytic 1094, medulloblastoma 763, high grade
gloma 366, ependymoma 348, sPNET 173, ATRT 93) were included in
the study (out of 4480 with a tissue diagnosis - ie 63%) with over 900
patients in each of the 5 year cohorts andwith 613 patients aged 0-2. Over
the 15 years the number of specified cases per centre ranged from 4-372.
Funnel plots showed all centres to be within the first standard deviation
line. There was no obvious correlation between centre volume and
outcome - although for medulloblastoma there was a U shaped curve
with medium sized units having better 5y survival than large (>200 cases)
or small centres (4-29 cases).
Conclusions: This preliminary analysis of the data fails to shed light on
the poor results for paediatric CNS tumours in the UK.

OP12

Outcome after ulnar to musculocutaneous nerve transfer surgery for
obstetrical brachial plexus palsy

Ricardo Gepp, Luis Eduardo Lima, Roberta Figueiredo, Marco Quiroga
(Brasilia, Brazil)

Introduction: The obstetric brachial palsy Erb type causes severe neu-
rological impairment in children. Surgical treatment is indicated in chil-
dren who do not have spontaneous recovery. The authors analyzed a
series of 169 children with brachial plexus injury and ten children
undergoing surgery for nerve transfer with biceps dysfunction.
Methods: From January 2010 to January 2012 were studied 169 children
with brachial plexus injury. Were operated ten children with obstetrical
brachial plexus palsy Erb type. Ulnar to musculocutaneous nerve transfer
technique was used for transfer to improve elbow flexion. The authors
retrospectively analyzed the variables related to the type of injury, site of
onset, severity of it. The analysis of surgery, postoperative follow-up and
results of the procedure were performed according prospective protocol.
Results: We initially performed a retrospective analysis of clinical char-
acteristics in a series of children with brachial plexus injury. This first
analysis showed 26% of children without elbow flexion at six months.
The right side was involved in 6 cases evaluated and operated. The
average age at time of surgery was 8 months. Patients with Erb plasy
were submitted to ulnar fascicules transfer to musculocutaneous nerve.
The surgical procedures were uneventful clinics. The children remained

hospitalized about 2 days. There was no gender predominance. The use of
a sling during the postoperative period was well tolerated by children.
There was an improvement to grade III (BRMC) in 80% of operated
cases.
Conclusions:We observed in the first part of the study that spontaneous
improvement occurs only in a percentage of 74% of children. The nerve
transfer surgery is a simple surgical option with good results in paralysis
of brachial plexus Erb type.

OP13

In-vitro and clinical study on a novel synthetic absorbable biomimetic
dural substitute

Xu Tao, Shi Zhidong, Yuan Yuyu, Deng Kunxue, Liu Man, Tian Quan,
KeYiquan, LuoChengyi (Frankfurt amMain,Germany&Guangzhou,China)

Introduction: For duraplasty of children, absorbable dural substitutes are
demanded as their in-growth heads and non-animal-source materials are
recommended to reduce the risk of transmitting disease or immune
response. In this study, a new absorbable synthetic dural substitute mainly
composed of PLLA has been developed using emerging nano-technology
and characterized with mechanical properties and biocompatibility both
in vitro and in vivo. The safety and efficacy were evaluated in animal and
clinical research.
Methods: The microstructure, mechanical properties, and cytotoxicity
were evaluated by SEM scanning, tensile testing, andMTTassay, respec-
tively. Canine model was used for dural defect repair experiment and
general and histological observations were performed subsequently. A
multi-center, randomized, single-blind, clinical trial was performed in 4
hospitals with 6 months follow-up, 132 patients enrolled, commercially
available Ethisorb (Johnson&Johnson) as control.
Results: The new substitute exhibited unique 3D nonwoven microfibers
structure with high strength, good comformability, and 100%water-tight,
as well as demonstrated good biocompatibility in vitro. In animal study,
complete defect closures and no CSF leakage were found. Postoperative
local inflammatory response was mild indicating good tissue compatibil-
ity. In clinical research, the postoperative CSF non-leakage rate of
ReDura was 100% (control: 98.5%), subcutaneous non-exudate rate
93.9% (control: 92.3%), both with no significant difference. The same
statistical results was presented on the patient body temperature from 1st

to 10th day (P=0.320~0.975) and the scalp wound healing on 10th day
(P=0.311), and safety indicators such as incidence of nausea, vomiting,
meningeal irritation sign and seizure at each time point (P=0.205~0.971).
Conclusions: The new biomimetic absorbable dural patchwas confirmed
safe and effective in the animal and clinical research and proved to be an
ideal dural alternative substitute. Moreover, updated to the end of 2013,
we had over thirty successful cases used on children, no any adverse
report received.

OP14

Documenting informed consent in Pediatric Neurosurgery –What is
often missed? An audit from a pediatric neurosurgical centre

Chirag Patel, Julian J. O'Neill Cahill, Adikarige H.D.Silva, Haren
E.Wijesinghe, Alia Murtaza, Desederio Rodrigues (Birmingham, United
Kingdom)

Introduction: High quality record keeping is universally recognised as
an important form of objective evidence that healthcare professionals can
offer to demonstrate highest standards of medical-care provided to our
patients. In paediatric surgical practice, consent forms are a crucial
medical record encapsulating the attainment of informed consent from a
parent/guardian, for performing a surgical procedure on their child. It is
also used during the pre-operative WHO surgical safety checklist for
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confirmation of patient, procedure, site and laterality. We prospec-
tively evaluate adequacy of documentation of parental consent in
our unit.
Methods: We analysed the medical records and consent forms of forty-
two children needing neurosurgical procedures over a 3-month period
(September-December 2013) evaluating the adequacy of documentation
based on available best practice recommendations. Data analysis was
performed using content analysis method.
Results: The following key issues were highlighted. Identifying hospital
number was absent in 10%. In 16/42 cases where this was relevant,
laterality of operation was only documented in 56%. In 5% of all cases,
procedure-specific risks documented were found to be inadequate. Gen-
eral and anaesthetic risks were not discussed in 86% and 66%
respectively.
We found that in 36% of cases where fathers signed the consent form,
legality of parental responsibility to provide consent had not been
assessed. In 4 cases where children also signed consent forms in addition
to their parents, there was no documentation of the child’s capacity to
consent. Consent for use of media (intra-operative video recording/
photography) had been obtained in only 33% of cases.
Conclusion: Consent forms provide objective evidence and documenta-
tion of shared decision-making processes between the surgeon, patient
and their guardian/carer. An important form of confirmation pre-
operatively during the surgical safety checklist, it also provides parents
with documentation highlighting important risks and benefits regarding
the surgical procedure. Our pilot audit highlights multiple areas for
improvement in this important process.

OP15

Surgical site infections in Pediatric Neurosurgery – A single centre
audit

Dawn Williams, Linda Marshall, Lisa Wall, Stephane Paulus, Chris
Parks, Benedetta Pettorini (Liverpool, United Kingdom)

Introduction: Surgical site infections (SSI) are the 2nd most common
healthcare associated infection. SSI represents a significant cause of
morbidity despite the introduction of multiple preventative practices
including new protocols in pre-operative preparation, theatre practices
and microbiology techniques. Few available data has identified strategies
to reduce SSI risk. To our knowledge we present the first SSI audit into
paediatric neurosurgical practices including all surgical procedures at a
single unit.
Method:We have prospectively analysed 1 year of neurosurgical proce-
dures in a single neurosurgical centre. We have prospectively collected
data including type of procedure (implants, CSF implants, Spinal, Cranial
Other). Total number of infections by month, infection by category
(implants – ITB pumps etc, CSF - including shunts/stents/reservoirs,
Spinal, Cranial, Craniofacial), infection by SSI subgroup (superficial,
deep, organ/space - no implant, organ/space – implant) and organisms
identified. We used the CDC/NHSN surveillance definition of healthcare
associated infection and criteria for specific type of infection in the acute
care setting. All data is recorded on a database for analysis. All non
implant surgery was followed up for 30 days, implants had a one year
follow up according to NICE guidance.
Results: We have analysed data on 516 patients for 608 procedures. We
recorded 37 neurosurgical infection (6%) over 1 year. Organ / space
infections represented the most significant group being 3,2% of overall
infection rates, with Deep infections at 1.15% and superficial 1.65%.
Most Infections occurred in the CSF group however a significant peak
was seen in lumbar spinal surgery.
Conclusions: SI data collection is time consuming and demanding how-
ever the quality of the data collected has the potential to change / improve
practice in a paediatric neurosurgical centre.

OP16

Seasonal clustering of paranasal sinusitis related subdural empyema:
should NICE guidelines be changed based on this observational
study

Anne Elserius, Hammad U. Qureshi, Pasquale Gallo, Guirish Solanki,
Desiderio Rodrigues (Birmingham, United Kingdom)

Introduction: Intracranial infections are relatively uncommon in children
and can be potentially devastating leading to serious neurological sequel-
ae and mortality. Otorhinolaryngeal infections, especially paranasal si-
nusitis, are the most common predisposing factor reported.
An audit was undertaken to evaluate the epidemiology, management and
outcome of subdural empyema secondary to sinusitis in paediatric pop-
ulation and make recommendations for its prevention and outcomes.
Methods: A 5-year retrospective review of all cases of subdural
empyema that were admitted and managed at a major paediatric
neurosurgical unit from May 2008 to January 2013 was completed. The
medical notes, radiology and laboratory results of all patients were
reviewed.
Results: 26 cases (9 girls and 19 boys) were identified. The median age
was 13 years.12% of these patients were started on antibiotics for sinusitis
prior to admission.
A statistically significant tendency for clustering of cases during the
winter months of October to January (p < 0.001) was observed.
Patients presented with a variety of symptoms including headaches, fever,
seizures, nausea and vomiting. A focal neurological deficit at presentation
was noted in 38% cases.
Positive cultures were identified in 58% cases with streptococcal isolates
in 87%. All patients were treated with multidisciplinary input from
neurosurgery, ENT and microbiology. All our patients had an excellent
outcome with no long-term morbidity and no mortality.
Conclusions: This series show clustering of paranasal sinusitis related
empyema cases in the winter season.
Current NICE guidelines do not recommend antibiotic use for rhino
sinusitis in children. Based on this observational study, early use of
antibiotics and early referral of children with prolonged symptoms of
sinusitis to rhinologists may prevent occurrence of this dreaded
complication.

SESSION 4: Complex hydrocephalus and neurosurgical
management of the preterm infant

OP17

Ventriculo-subgaleal shunt in post-hemorrhagic hydrocephalus

Claudio Ruggiero, Pietro Spennato, Giuseppe Mirone, Ferdinando
Aliberti, Giuseppe Cinalli (Naples, Italy)

Introduction: The aim of the study was to compare ventriculosubgaleal
shunts to other temporary diversion procedures in the management of the
acute phase of posthemorrhagic hydrocephalus in the neonatal period.
Methods: The study comprised 70 premature babies treated in the last 7
years. Twenty patients were treated with external ventricular drainage
(EVD group), 10 patients with implantation of Ommaya reservoir and
periodical tapping (Ommaya group) and 40 patients with ventriculo-
subgaleal shunt (VSG group).
Results: Infection rate was higher in the Ommaya group (40%, versus
15% in the EVD group and 5% in VSG group). Success of the procedure
with no further surgery until developing of chronic hydrocephalus (or
resolution of acute hydrocephalus) was higher in the group of VSG: 80%,
vs 55% (EVD) and 20% (Ommaya). Rate of developing chronic hydro-
cephalus with implantation of ventriculo-periotneal shunt was similar in
the three groups (>80%).
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Conclusion: In premature infants with post-hemorrhagic hydrocephalus,
the ventriculo-subgaleal shunt is an effective temporary diversion tool.
The advantages are not limited to reduction of infection and revision
rates, but this procedure, eliminating an external leak of CSF, improves
nursing and medical care of the little babies.

OP18

Risk factors for congenital hydrocephalus: a nationwide, register
based cohort study

Tina Noergaard Munch, Marie Louise Hee-Rasmussen, Jan Wohlfahrt,
Marianne Juhler, Mads Melbye (Copenhagen, Denmark)

Objectives: To investigate the associations between isolated CHC and
maternal characteristics, maternal medical diseases, and medicine intake
during pregnancy as well as birth characteristics of the child in a retro-
spective, register based nationwide cohort study. Furthermore, to identify
the risk factors unique for isolated CHC as compared to syndromic CHC.
Methods: We established a cohort of all children born in Denmark
between 1978 and 2008. Information on CHC and maternal medical
diseases were obtained from the National Patient Discharge Register,
maternal intake of medicine during pregnancy from the National Pre-
scription Drug Register, and birth characteristics of the child from the
Danish National Birth Register. Rate ratios (RR’s) of isolated and
syndromic CHC with 95% confidence interval (CI) were estimated using
log-linear Poisson regression.
Results: In a cohort of 1,928,666 live born children, we observed 1,193
cases of isolated CHC (0.062/1000 born children. First born children had
an increased risk of isolated CHC compared to later born children (1.32
95% CI: 1.17-1.49) (0.72/1000 born children). First trimester exposure to
maternal use of antidepressants was associated with a significantly in-
creased risk of isolated CHC compared to unexposed children (RR 2.52,
95% CI: 1.47-4.29) (1.5/1000 born children). Risk factors also found for
syndromic CHC were: Male gender, multiples, and maternal diabetes.
Conclusions: The higher risk for isolated CHC in first born children
warrants further investigation. Potential biological pathways by which
antidepressants may cause hydrocephalus remain to be elucidated. Be-
havioral aspects associated with maternal use of antidepressants (nutri-
tional status, alcohol consumption, and compliance with prenatal screen-
ing programs) and the subsequent risk of congenital hydrocephalus
should be investigated.

OP19

Influence of CSF protein content on revision rate in neonatal
hydrocephalus

Matthias Preuß, Robin Wachowiak, Jürgen Meixensberger, Ulf Nestler
(Leipzig, Germany)

Initial CSF diagnostics have been available for 19 patients with a very
longterm follow-up of >25 years and shunt surgery performed between
1972 and 1987. Mean age of the patients was 32 years at last available
follow-up. All microbiological CSF examinations proved sterile condi-
tions at time of primary insertion. Average protein content was 1283 mg/
dl (range 160-6180mg/dl).
13 patients with a low protein level (<1000mg/dl, mean 544) required 12
shunt revisions within the first year whereas the 6 patients with a high
protein level (>1000 mg/dl, mean 2887) needed 22 revisions. All 6 patients
with highCSF protein levels had received valveless shunts at first surgery. 8
patients did not need first-year revision and all had CSF protein concentra-
tions below 1700 mg/dl. 3 patients had protein concentrations over 2000
mg/dl and each received 4 or more revision operations in their first year.
From a statistical point of view, the number of patients needing a shunt
revision during the first year after shunt implantation (low: 7 (54%), high:

4 (67%)) is not significantly different between the two groups, nor the
number of patients who got along with only one revision during the first
year (low: 4, high: none, two tailed chi square test). This is probably due
to the small size of these subgroups.
When considering the number of revision operations in each group (low:
12 in 13 patients, high: 22 in 6 patients) or the number per patient of
revisions (low: 1.7, high: 5.5) and re-revisions per patient (low: 0.7, high:
4.5) the difference is statistically highly significant (p<0.0003 for the
three items, two tailed chi square test).
This means, among the children who have to undergo a shunt revision in
the first year, the risk to need multiple operations is higher when the CSF
protein concentration is 1000 mg/dl or more, even when a valveless
system has been implanted. Protein content did not influence social,
educational or neurologic outcome between the two groups.

OP20

External ventricular drainage and urokinase injection therapy for
post-intraventricular hemorrhagic hydrocephalus in very-low-birth-
weight-infants

Young Soo Park, Yukiko Kotani, Hiroyuki Nakase (Kashihara, Japan)

Introduction: The management of post-intraventricular hemorrhagic
hydrocephalus (PIHH) in very-low-birth-weight- infants (VLBWIs) is
challenging and controversial. We attempted to remove bloody cerebro-
spinal fluid (CSF) via external ventricular drainage (EVD), combined
with urokinase (UK) injection in the early stage of disease. The aim of this
study was to evaluate the safety and efficacy of our therapy.
Material and Method: Twelve consecutive VLBWIs with PIHH
underwent EVD placement. All infants had parenchymal lesions before
treatment (IVH grade 4). The mean gestational age was 26 weeks, and the
mean birth weight was 893 g (478-1846 g). We used a PI catheter
(intravenous catheter; 0.76 mm diameter) for EVD catheter placement.
Approximately 10-15 ml of CSF was drained out daily, and EVD
management was continued as long as possible. In 7 cases,
intraventricular UK was instilled via a surgically implanted EVD
catheter. In addition, 6000 IU UK was injected every 6 hours for
several days (5-14 days).
Results: The mean period of EVD management was 45 days and that of
UK injection therapy was 8.8.days. In all cases, EVD therapy controlled
the progression of hydrocephalus successfully. A permanent shunt was
avoided in 6 patients (50%). In the UK treatment groups, in particular, 5
of 7 patients (71%) did not require a shunt. There were no complications
associated with EVD management or intraventricular UK administration.
Cerebral mantle volume developed sufficiently in all cases. Of the 11
survivors, 7 (64%) were normal, 2 (18%) had single disability, and 2
(18%) had multiple disabilities.
Conclusions: Permanent shunt surgery was dramatically reduced in
patients as compared to that in the historical controls. Reducing intracra-
nial pressure, accelerating clot dissolution, and preventing fibrin adhesion
could reduce the shunt dependency rate. We demonstrated the safety and
efficacy of the new therapeutic strategy for PIHH in VLBWIs.

SESSION 5: Hydrocephalus

OP21

Contemporary shunt technology: 20 years of Cambridge Shunt Lab

Zofia Czosnyka, Hugh K. Richards, Marek Czosnyka, John D. Pickard
(Cambridge, United Kingdom)

Shunt testing independent on manufacturers provide knowledge that can
contribute significantly to improve management of hydrocephalus
patient.
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Cambridge Shunt Evaluation Laboratory was created 20 years ago.
Thanks to financial support from the Department of Health (1993-1998)
all shunts in use in the UK were systematically evaluated with “blue
reports” printed by theMedical Devices Agency. Later, new devices were
tested, as they appeared in public domain.
Fresh shunts (3 samples) were tested in three identical rigs. Pressure flow
characteristics and their descriptive parameters, as hydrodynamic resis-
tance, opening, closing and operating differential pressure were measured
over minimum duration of one month.
26 models have been tested. The majority of the valves had a non-
physiologically low hydrodynamic resistance (from 1.5 to 3
mmHg/(ml/min) which may result in overdrainage both related to posture
and during nocturnal cerebral vasogenic waves. A long distal catheter
increases the resistance of these valves by 100–200%. Drainage through
valves without a siphon preventing mechanism is very sensitive to body
posture. Shunts with siphon-preventing accessories offer a reasonable
resistance to negative outlet pressure. On the other hand, valves with
membrane devices may be blocked by raised subcutaneous pressure. In
adjustable devices the settings may be changed by external magnetic
fields of intensity above 40 mT (exception: ProGAV, ProSA and Polaris).
Most of magnetically adjustable valves produce large distortion of MRI
scans.
Bench parameters were used for testing of shunt performance in vivo
using infusion tests. Criterion for correctly performing shunt was
established. Pressure measured in shunt prechamber during plateau phase
of infusion should stay not more than 5 mmHg above level of shunt’s
operating pressure plus hydrodynamic resistance of valve multiplied by
infusion rate. Such “critical levels” for every shunt and every perfor-
mance level have been incorporated in ICM+ software. In more than 2000
tests performed in patients exhibiting adverse clinical symptoms with
shunts in situ, in almost 1200 cases shunts underperformance was re-
vealed. These patients underwent revisions and in majority improved
immediately after surgery.
The behavior of a valve revealed during testing is of relevance to the
surgeon and may not be adequately described in the manufacturer’s
product information. This information is useful for shunt testing in vivo.

OP22

The story of “asymptomatic ventriculomegaly” – Normal pressure
hydrocephalus of infancy and childhood

Martin U. Schuhmann, Artemisia Dimostheni, Humphrey Okechi, Sasam
Adib, Andrea Bevot, Karin Haas-Lude (Tübingen, Germany)

Introduction: Ventriculomegaly with or without a shunt or persisting
after endoscopic third ventriculostomy (ETV) without obvious signs or
symptoms of raised intracranial pressure is most often interpreted as non-
treatment dependent hydrocephalus, shunt independency or successful
ETV. However, we hypothesize, that in the majority of cases normal
pressure hydrocephalus with increased nocturnal ICP dynamics and
decreased compliance is present
Methods: 40 children fulfilling the above named criteria underwent
either computerized overnight ICP monitoring after implantation of an
ICP sensor or a computerized shunt or reservoir infusion study. Increased
nocturnal ICP dynamics, increase ICP peak pressures and amplitudes,
indexes of decreased reserve capacity/compliance are findings indicating
a pathophysiological situation of low compliance.
Results: In 32 of 40 patients clearly abnormal patterns/results were
found. Children either receives shunt implantation or shunt revision. In
the majority of cases parents reported an improvement like better cogni-
tive performance, less irritability, better sleep, or loss of headaches of their
children after shunt revision/implantation.
Conclusion: Pediatric normal pressure hydrocephalus exists and is asso-
ciated with ventriculomegaly in the absence of classical signs and symp-
toms of raised ICP. Under this circumstances the common definition of

ETV success = absence of shunt appears in a different light. The persis-
tence of a low compliance situation over years results in subtle motor
problems or cognitive decline, or if persistent into adulthood, early NPH
development. Pediatric NPH should not be observed but treated as
consequently as pressure active hydrocephalus, since modern gravitation-
al shunt systems have largely abolished the problems of overdrainage.
Therefore negative affects of untreated hydrocephalus override negative
side effects of shunting.

OP23

An external validation of the ETVSS for both short-term and long-
term predictive adequacy in 104 pediatric patients

Gerben Breimer, Deborah Sival, Marjolein Brusse-Keizer, Eelco Hoving
(Groningen & Enschede, The Netherlands)

Introduction: This study aims to provide external validation of the
"Endoscopic Third Ventriculostomy Success Score (ETVSS)" for both
short-term and long-term predictive adequacy.
Methods: Between 1998 and 2007, we collected clinical follow-up data
(after 6 and 36 months) of all 104 hydrocephalic children (<18 years of
age) treated by endoscopic third ventriculostomy (ETV) in our hospital.
Predictive adequacy of ETVSS for 6- and 36-month periods was tested by
means of an unpaired t test, Hosmer-Lemeshow "goodness-of- fit" test,
and area under the receiver operating characteristic curve.
Results: Mean follow-up was 73.4 months. For both the short-term (6
months) and the long-term (36 months) periods, the mean predicted
probability of ETV for the patients with successful ETV treatment was
significantly higher than in the patients with failed ETV treatment. The
areas under the curve for the short- and long-term periods were, respec-
tively, 0.82 (95%CI 0.71-0.92) and 0.73 (95%CI 0.62-0.84). For patients
with moderate ETVSS (50-70), the median age at first ETV was signif-
icantly higher for patients with successful ETV for both short- and long-
term periods.
Conclusion: In hydrocephalic children, the ETVSS is a useful tool for
prediction of outcome after ETV treatment. The ETVSS is more adequate
in predicting short-term than long-term success. In our population, it is
suggested that success rate for patients with moderate ETVSS could be
improved if more weight is attributed to age at first ETV.

OP24

Stringent indication criteria reduced frequency of vetriculoperitoneal
shunt surgeries in myelomeningocele patients

Takafumi Wataya, Ryuji Ishizaki, Yuzuru Tashiro (Shizuoka, Japan)

Introduction: Vetriculoperitoneal shunt (VPS) in myelomeningocele
(MMC) patients has been reported as 80 - 90% frequency, and
mortality and morbidity of the patients are high with shunt-related
complications. Therefore, efforts should be made to avoid it as
much as possible. We adopted new stringent indication criteria in
order to minimize VPS in the patients with MMC, and clinical
factors are analyzed retrospectively.
Method:We newly started strict indications for VPS in 2013, and
frequency of patients who underwent VPS was compared with the
past cases in the last two years. This new indications were
primarily based on clinical symptoms suggesting elevation of
intracranial pressure, such as poor feeding, vomiting, apnea and
bradycardia. Continuous increases of head circumferences or pro-
gressive ventriclomegary are also considered as important indica-
tions, but no surgeries were performed only for stable
ventriclomegary. Outcome and indications were analyzed between
two groups before and after the new indication. The other clinical
factors (gender, gestational age, Apgar scores, weight, head
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circumference (HC), conditions of anterior fontanels, levels of
MMC, extent of tonsillar herniation) were also analyzed.
Results: We had 16 patients during three years between 2011 and 2013.
Six were treated with new strict indication in 2013, and 10 with classical
independent approach between 2011 and 2012.
70% underwent VPS in the old indication, whereas 33% with new
indication.
Main decision reason was persistent ventriclomegary in the past (71%),
but no patient underwent it in the new indications.
Desaturation and apnea (50%), increasing HC (50%) were reasons for
decision making of VPS with the new indication. The other factors were
not the main reasons for VPS.
The other clinical factors were not different significantly.
Conclusion: We successfully reduced frequency of VPS in the MMC
patients with new indication criteria. Clinical symptoms and progressive
enlargement of the ventricles are important factors to achieve it.

OP25

How to improve the management of multiloculated hydrocephalus.
Surgical outcomes in 91 neuroendoscopic procedures

Flavio Giordano, Regina Mura, Raffaele Scrofani, Pierarturo Donati,
Federico Mussa, Barbara Spacca, Lorenzo Genitori (Florence, Italy)

Object: The treatment of multiloculated hydrocephalus (MH) is a great
challenge in pediatric neurosurgery and despite the advances in
neuroendoscopy it is sometimes hard to achieve good results.
MH is commonly classified in primary if present at first diagno-
sis, and secondary as a consequence of CSF-shunting including its
complications and multiple revisions. The goal of the present
study was to evaluate the effectiveness of neuroendoscopic treat-
ment as an alternative to the placement of multiple shunts to
relieve intracranial hypertension, simplify the CSF-shunt system,
and to reduce the high rate of shunt malfunction.
Methods: We studied 51 pediatric patients with MH who underwent 91
neuroendoscopic procedures. The group included 29 males and 22 fe-
males with a mean age of 11 months (range 1 day – 15 yrs). In this series
we have divided 12 primary MH (23,5%), and 39 secondary MH
(76,5%). MH was further classified in univentricular lateral MH
(20; 39,2%), trapped fourth ventricle (13; 25,5%), trapped tempo-
ral horn (3; 5.9%), ad multicystic hydrocephalus (15; 29,4%).
Etiologies were multiple and sometimes cooccured in the same
patients: intraventricular hemorrhage in prematurity (28; 54,9%),
infections (22; 43,1%), congenital MH (8; 15,7%), spina bifida (3;
5,9%), tumor (1; 2%), trauma (1; 2%). For all children the total
number of operative procedures were recorded. In addition, post-
operative complications and radiological follow-up data were an-
alyzed. The range and mean percentage of patients fulfilling the
outcome in each group were calculated. Fisher's exact test was
used to evaluate differences between groups.
Results: The endoscopic procedures included ETV (32), septum
pellucidotomy (22), aqueductoplasty with or without stenting (18), intra-
ventricular septa fenestration (16), ventricular cathether lysis (2), choroid
plexectomy (1). Surgical morbidity occurred in 13 out 91 procedures
(14,3%) due especially to CSF-leakage (4,4%), cranial nerve damages
(3,3%) and infections (3,3%). There was only one dead because of
hydrocephalus unrelated to surgery. The mean follow-up was 61,8
months (3 mos – 17,9 yrs). In the last follow up 6/50 (12%) patients are
shunt-free, 35/50 (70%) with one VP-shunt, and 9/50 (18%) with >= 2
VP-shunts. The number of shunt revisions has been significative reduced
from 2,8 to 1,3 per year (p < 0,005).
Conclusion:Neuroendoscopy is an efficacious tool to reduce the number
of shunts (70% with only one VP-shunt) and shunt-revisions (from 2,8 to
1,3 per year) in complexmultiloculated hydrocephalus with an acceptable
morbidity and improvement of quality of life.

OP26

Benign extracerebral collections of infancy

Hamilton Matushita, Daniel Cardeal, Fernanda Andrade (Sao Paolo,
Brazil)

Introduction: Benign extracerebral collections of infancy are com-
mon in the pediatric population. Many terms are used as benign
subarachnoid collections, increased subarachnoid space and exter-
nal hydrocephalus. However, information about the presentation
and evolution of these collections remain unclear. This study
evaluates prospectively the clinical and radiological outcome of
patients with this condition.
Methods: 21 children with a history of macrocephaly and normal neu-
rological examination were prospectively followed. Data on the maternal
pregnancy and teh child birth were analyzed. All children underwent
magnetic resonance imaging and retinal hemorrhage analysis with ex-
cluding cases of traumatic brain injury. The follow up of head circumfer-
ence and radiological evolution of extracerebral collections also were
prospectively analyzed.
Results: The male / female ratio was 17/4. All children had normal head
circumference at birth. History of prematurity occurred in 20%.
All the children had normal neurological development and there
was no cases of intracranial hypertension requiring surgery. Chil-
dren who have reached age of 2 still presented with head circum-
ference greater than 97.5% percentile. Radiological follow-up
showed a significant reduction in extracerebral collection after 2
years of age. There was no case of retinal hemorrhage and all the
children had increased subarachnoid without hemorrhages the
resonance. Follow-up time ranged from 1 to 4 years.
Conclusions:All childrenwith extracerebral collections andmacrocephaly
with normal neurological development showed good recovery without the
need for surgery. Even after 2 years of age some children still have
macrocephaly, but without signs of intracranial hypertension or neurolog-
ical delay, reflecting the benign nature of this condition.

OP27

Quantification of radiation exposure in children with
ventriculo-peritoneal shunts

Christopher Cowie, Gareth Dobson, Alistair Jenkins, Claire Nicholson,
Patrick Mitchell (Newcastle upon Tyne, United Kingdom)

Introduction: A computed tomography (CT) scan in childhood is asso-
ciated with a 24% greater incidence of cancer (Matthews et al. BMJ
2013). CT scans are used in patients with ventriculo-peritoneal (VP)
shunts in whom shunt dysfunction is suspected. We aimed to quantify
CT exposure in children with VP shunts.
Methods:We performed a single centre retrospective analysis of CT head
scans in children <16ywith VP shunts. Coding data was cross-referenced
with electronic records and radiology databases in our unit and those in
referring hospitals. We recorded demographics, diagnosis, shunt insertion
date (and removal if applicable), the number of CT head scans performed
on each child and the indication for each scan.
Results: 133 children with VP shunts were identified. Mean time with
shunt in situ was 5.7 years (range 0.3 – 15.9, SD 4.8). A mean of 3.5 CT
scans (range 0 – 20) were performed on each child, amounting to 0.66
CTs per shunt year (range 0 – 5.33, SD 0.86). Based on 2msv of radiation
per scan, this equates to an average exposure of 1.32msv per child per
shunt year.
Conclusion: Children who have multiple CT head scans for inves-
tigation of possible shunt dysfunction are at a greater risk of
developing cancer. We propose a strategy to limit radiation exposure in
children with VP shunts:
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& If suspicion of shunt malfunction is low then admit/observe rather
than scan; if suspicion is moderate to high, consider ultrasound or
MRI if possible.

& Educate referring hospitals to avoid “knee-jerk” scanning.

& Reduce CT slices to limit radiation exposure.

OP28

Ventricular shunting in neonates and infancy and development of
plagiocephaly: how serious is it?

Stuart Roberts, Reema Chawla, Guirish Solanki (Birmingham, United
Kingdom)

Objectives: To establish if there was a link between position of a
ventricular shunt and the subsequent development of plagiocephaly.
Design: Retrospective Cohort Study
Subjects: All children with a ventricular shunt inserted from 2006
onwards with follow up imaging.
Exclusion Criteria: Pre-existing plagiocephaly, bilateral ventricular
shunts, no follow-up imaging.
Methods: The pre-operative, post-operative and follow-up CT images of
all patients were examined.We noted the shunt insertion site and side and
subsequent development of positional plagiocephaly.
Results: Of 455 consecutive children, 374 had appropriate imaging
identified, 81were excluded. There wereX boys andY girls. Ages ranged
from 0-16+ years. 121 (32.3%) developed plagiocephaly following
shunting, 88% on the contralateral side. Under 12 months 51/128
(40%) developed plagiocephaly. The risk of plagiocephaly was 2.33
greater than between 1-3 years old (7/41, 17%) odds ratio of 3.21
(p < 0.008). The risk of a posterior parietal shunt causing plagiocephaly
vs. anterior frontal horn position was 3.41 greater with an odds ratio of
4.71(Fisher’s exact test p< 0.0016).
Conclusions: Shunt insertion in neonates and infants is associated with
the greatest risk for development of positional plagiocephaly, contralat-
eral in >80%. Children may be spending an excessive amount of time
lying on the contralateral side. This study highlights the need for active
measures to prevent the development of plagiocephaly. Specific nursing
of children, discharge advice given to families and regular observational
follow-up must be carried out. Anterior shunt placement is least associ-
ated with plagiocephaly but this is not always ideal or possible.

OP29

How evolution informs the fate of ancient inhibitory interneurons, in
relationship to the cerebrospinal fluid contacting neurons, in the
human neocortex

Alexandra Kunz, Andras Csokay (Cambridge, MA, USA & Miskolc,
Hungary)

Introduction: 600 Mya marks an evolutionary milestone: 1st internal
fluid brain-tissue environment: the chordate lancelet’s hindbrain inhibi-
tory interneurons (INS) in direct contact with cerebrospinal fluid-
contacting (CSF-c) neurons, whose cilia transduced diffusible growth-
promoting, non-synaptic signals to INS’ progenitor cell bodies. In time
with evolutionary increases of INS in phylogenetically differentiated
vertebrates, the CSF-c neurons migrated from the ventricles, communi-
cating now synaptically, their cilia extending into intracellular fluid.
Methods:This paper explores the ontological fate of evolutionary ancient
interneurons/their significance for human neocortex functioning.
Results/Discussion: Energy metabolism sets humans apart from pri-
mates: evolutionary increases in synaptic signaling/connectivity, quadru-
pled glial cells, an unexpected 46% greater glial:neuron density, p<0.001.

INS’ energy efficiency exceeds excitatory neurons’: 85% energy con-
sumption associated with excitatory glutamate recycling, using both
glycolytic/glycogenolytic processes, only glycolytic ATP for INS’
synaptic-cleft recycling.
Key in evolution’s INS’ origins is recruitment of other mechanisms of
greater number/diversity for primates’/human’s neocortex: primitive ver-
tebrate lampreys’ (450Mya) INS’ circuits devoid of sense organs/pallium/
geniculate eminence (GE); vertebrate gnathostomes’ (350Mya) INS’
tangential migration from GE to pallium highly conserved; INS’ compe-
tence to enter neocortex subventricular zone (SVZ) established in amni-
otes (310Mya); competence to enter cortical plate (CP) from GE, mam-
malian unique (185-210Mya). 40Mya primates’ INS’ number/diversity/
complexity increased more than excitatory neurons’: a pre-existing de-
velopmental mechanism’s boosting, a bipartite process: INS’ lateral
ventricular neuroepithelium progenitors migrating radially.
Relaxed phylogenetic brain/body constraints to a behavioral evolutionary
shift was the adaptive force for anthropoid primates’ social acumen. An
extrinsic supply neuromodulators for behavioral flexibility,
dopamine(DA), acetylcholine(ACh), serotonin(5-HT) with slower/
longer neuromodulation, altered INS’ terminal neocortical axon patterns;
humans’/chimps’ axonal density increased as DA/5-HT/ACh “coils”/
”clusters” for plasticity; subtle human evolutionary shift favored cortex
layers V/VI’s increased innervation, p<0.05.
Conclusion: Evolutionary ancient INS were vitally important to brain
function 600 Mya; their legacy today ontologically as neocortical INS
help define our preeminent human identity.

SESSION 6: Epilepsy Surgery

OP30

Outcome of temporal lobe resection for pediatric epilepsy: review of
197 cases

Greg James, Martin Tisdall, Sophia Varadkar, Helen J. Cross, William
Harkness (London, United Kingdom)

Paediatric temporal lobe epilepsy results from a number of pathologies,
including hippocampal sclerosis (HS), tumour, cortical dysplasia and
vascular malformations. Temporal lobe resection (TLR) is an established
surgical technique for TLE. We reviewed all cases of TLR for epilepsy
performed in our institution from 1995-2013. 197 consecutive operations
performed in 187 children were identified. Records, radiology, pathology
and surgical databases were analysed. Median age was 12 years (range 0-
20). Left sided surgery predominated (60%). Mean follow-up was 36
months (range 1-144). Histological analysis revealed 83 (42%) had low-
grade neoplasms, 62 (31%) hippocampal sclerosis, 14 (7%) cortical
dysplasia, and 4 (2 %) cavernomata. 10 (5%) of the cases were revisional
resections. Outcome was assessed in the 148 (75%) of cases with suffi-
cient (24 month) follow-up to assess Engel class. Overall, 91 (61%) were
Engel I, 13 (9 %) Engel II, 19 (12%) Engel III and 25 (17%) Engel IV.
The tumour subgroup had the highest proportion with Engel I (73%).
Children with HS achieved 59% Engel I. Subgroup analysis of HS cases
revealed that Engel class I outcome was achieved in 75% of those with no
extra-hippocampal abnormality on MRI. In HS cases with no “atypical”
features on EEG, 77% achieved Engel I. Children with cortical dysplasia
or cavernoma had Engel I outcomes of 44% and 33% respectively. 12
children (6%) had surgical complications, 8 of which were wound related
(infection, pseudomeningocoele or leak). 1 child had brain swelling and
required intensive care admission, but made a full recovery. There were
no peri-operative deaths. Post-operative neuropsychology reports were
available for 57 children. Of these, 46 (80%) had no new deficit following
surgery. New deficits were predominantly minor and related to visual/
workingmemory. This is the largest series of paediatric TLRyet reported.
These data will improve prognostication and patient counselling.
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OP31

Risk and benefit of resective epilepsy surgery in the first years of life

Marec von Lehe, Christoph Schöne-Bake, Robert Sassen, Stefan
Kuczaty, Caroline Meyer (Bochum, Freiburg & Bonn, Germany)

Resective surgery in children is an established method to treat drug-
resistant epilepsy. Our goal was to determine risk and benefit of this
invasive treatment option in very young children. We retrospectively
analyzed data of 49 children who underwent surgery up to the age of
72 months. We excluded disconnective procedures (hemispherotomy,
callosotomy). Long-term follow up (FU) was assessed either by clinical
records or routine FU telephone interviews. Mean age at seizure onset
was 19 months. Noninvasive EEG showed focal epileptic discharges
(69%), both generalized and focal ETPs (19%) and only generalized
ETPs (12%). Invasive EEG recording was done in 10%. Preoperative
MRI suspected mostly dysplasias. Mean age at surgery was 45 months.
Localization was extratemporal in 41.2%, temporo-mesial in 27.5%,
multilobar in 21.6 and temporal but not mesial in 9.8%. Most common
histological findings were dysplasias (54%), tumors (36%) and
hippocampal-sclerosis (6%). Tumors were graded WHO°I except one
gangliogliomaWHO°II. Three patients had a new permanent deficit: One
patient with occipital lesion suffered from hemianopia as calculated
deficit; one patient had a hemiparesis, one had a hemianopia where a
quadrantanopia was expected (permanent unexpected morbidity 4.1%).
There was no mortality. After a mean FU of 7.7 years (range 1-23yrs)
73.5% were completely seizure free at last FU (ILAE 1) and 30.2% of
these were without antiepileptic drugs. 12% showed marked improve-
ment (ILAE 2-4). A circumscribed lesion in preoperative MRI shows a
tendency towards better epilepsy-control. Presurgical generalized EEG
was not associated with a worse outcome. There were no other significant
correlations between potentially predictive factors (age at onset, age at
surgery, duration of seizures, histology) and seizure outcome. Despite the
higher level of uncertainty in pre-surgical work-up and presumably higher
rate of peri-operative complications, epilepsy-surgery in very young
children is a safe and effective treatment option that renders approximate-
ly 3/4 of patients seizure free.

OP32

Epilepsy surgery in infants under a year of age

Michael Handler, Ramesh Kumar, Susan Koh, Pramote Laoprasert, Kelly
Knupp, Brent O'Neill (Aurora, CO, USA)

Introduction: Infants with epilepsy often have a catastrophic course.
There is a historical reluctance to operate in the very young, though
experience is accumulating that persistent early seizures are detrimental.
Methods: Epilepsy operations performed on children under one year of
age between 2002 and 2013 were reviewed for demographic information,
seizure outcome, and surgical complications.
Results: 25 patients were 18 days to 11months at operation, themean age
141 days, and median 99 days. 17 (68%) of these had seizures by the first
two weeks of life. All had daily seizures and 80% had more than 10
seizures per day. 22 had an abnormal MRI. 15 (60%) patients underwent
hemispherotomy at initial operation, and one an anatomical hemispher-
ectomy. Seven (32%) infants had grid placement followed by focal
resection. One of these required a subsequent hemispherotomy. One
patient underwent a frontal lobe resection with electrocorticography but
required a subsequent grid placement with repeat resection. One had
resection of a temporal DIGG. All underwent blood transfusions, but
had no other complications. Two hemispherectomies were aborted be-
cause of bleeding, and completed at a subsequent operation. Focal cortical
dysplasia was the most common pathology (10 patients, 45%) followed
by hemimegalencephaly (7 patients, 32%). One patient each had

hemispheric infarct, Tuberous sclerosis, Sturge-Weber, atypical Rhett
syndrome, and cobolamine C deficiency.Mean follow-upwas 53months.
21 patients (84%) are seizure free, 10 (40%) on no anticonvulsant. One
patient is Engle class 2, and the remaining 3 patients were Engel class 4,
one of whom died with status epilepticus from the contralateral hemi-
sphere. Shunts were required in 5 (20%).
Conclusion: This large single-institution experience supports that infants
with localization-related catastrophic epilepsy can have safe operations
and excellent outcomes. There is no reason to delay intervention until
they are older and have a longer-standing seizure burden.

OP33

Robotic assisted endoscopic disconnection of hypothalamic
hamartoma in the management of drug resistant epilepsy

Raffaella Messina, Carlo Efisio Marras, Emidio Procaccini, Erika
Rebessi, Andrea Carai, Carlotta Ginevra Nucci, Alessandro De
Benedictis, Paolo Palma, Niccoló Castelli, Olivier Delalande (Rome,
Italy)

Introduction: Drug resistant gelastic seizures (GS), with early onset, are
considered typical of the presence of Hypothalamic Hamartoma (HH),
which is well known to be intrinsically epileptogenic. Since HH seizures
are drug resistant, resective surgery has been performedwith good seizure
outcome but with significant rate of post-operative sequaele. The aim of
this work is to assess the endoscopic disconnective surgery as an alter-
native and safer technique to resection in epilepsy HH related.
Methods:Data were collected from 12 patients (9M, 3F) who underwent
robotic assisted endoscopic disconnection of HH between January 2010
and June 2013. Intraoperative recording was performed in five cases.
Data included seizures outcome, endocrinological and neuropsychologi-
cal assessment before and after surgery.
Results: Mean age at first disconnection was 7 yrs, mean span of the
epilepsy before surgery was 7,7 yrs. All patients had gelastic seizures,
most of them had also simple partial seizures. An overall of 17 robotic
assisted endoscopic procedures were performed. Mean follow up was 13
months. After the first disconnection 5 patients became seizures free, 6
patients had an improvement of 45% (range 20%-75%) and one patient
didn’t improve. Five patients underwent a second disconnection: 2 pa-
tients became seizure free, 2 had an improvement of 70% (range 50%-
90%), one didn’t improve. Two patients had transient post operative
neurological complications. After surgery workingmemory didn’t worse.
No endocrinological disorders were observed.
Conclusion: Disconnective technique is a feasible and safe procedure
which allows in drug resistant epilepsy, HH related, a rate of seizures
control outcome similar to resective procedures with a lower surgical and
post operative complication rate.

OP34

Endoscopic disconnection of hypothalamic hamartomas: safety and
feasibility of robot-assisted, thulium laser-based procedures

Amedeo Calisto, Georg Dorfmüller, Martine Fohlen, Christine Bulteau,
Alfredo Conti, Olivier Delalande (Paris, France & Messina, Italy)

Objective: Hypothalamic hamartomas (HH) may induce drug resistant
epilepsy (DRE) requiring surgical treatment. Conventionally, treatment is
aimed at removing the lesion, but a disconnection procedure showed to be
safer and at least as effective. The thulium laser (Revolix®) has been
recently introduced in urologic endoscopy because of its ability to deliver
a smooth cut with good control on the extent of tissue damage.We sought
to analyze the safety and efficacy of the thulium 2 μm laser in the
disconnective surgery for HH applied through navigated, robot-assisted
endoscopy.
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Methods: Twenty patients with HH and DRE were treated in 12 months.
Conventional disconnection by monopolar coagulation (endoscopic elec-
trode) was performed in 13 patients; Thulium laser disconnection was
performed in further 7 patients. The endoscope was inserted in the
ventricle contralateral to the side of attachment of the HH to the wall of
the 3rd ventricle. Results in terms of safety, efficacy, and handiness of the
instrument were analyzed.
Results: All 20 patients achieved a satisfactory (I-III) post-operative Engel
score. At 3 months, the Engel score was grade I-II in 5/13 (38.5%) who
underwent monopolar coagulation and 7/7 patients (100%) in the group
who underwent laser disconnection (p= 0.01). Seven of 13 patients (53.8%)
who underwent monopolar coagulator and 2/7 (28,6%) who received laser
disconnection had immediate postoperative complications. At the 3-month
follow up, only 2 patients (15.4%) treated by coagulations still harbored
mild surgery-related recent memory deficits.
Conclusion: The disconnective procedure is a safe and effective treat-
ment strategy to treat drug resistant epilepsy in HH. With the limitations
of initial experience and a short-term follow-up, it appears that the
thulium 2μm laser has the technical features to replace the standard
coagulation in this procedure.

OP35

A retrospective analysis of outcome after epilepsy surgery in a
regional pediatric neuroscience centre

Dmitri Shastin, Suresh Chandrasekaran, G. Sivakumar, C. Ferrie, M.
Morrall, V. Gayatri, D. Warren, M. Ray, Paul Chumas (Leeds, United
Kingdom)

Introduction: In England approximately 110 children undergo epilepsy
surgery per annum and approximately half of all these procedures were
undertaken in one centre. It is estimated that three to four times this
number of children would benefit from epilepsy surgery. To bridge this
gap, children’s epilepsy surgery has recently been commissioned nation-
ally in four centres. However, the work-up for epilepsy surgery is time
consuming and the risk is that further travel will limit, not expand the
number of patients receiving the service. Here we review our results.
Methods:We retrospectively analysed paediatric patients referred to our
service who were offered resective surgery for intractable epilepsy be-
tween 2002-2013. Data was obtained from the Epilepsy Surgery data-
base. We looked at diagnosis, type of surgery, age at operation, follow-up
period, outcome, morbidity and mortality. Outcomes were based on
follow-up entries in the medical notes and stratified according to the
Engel classification system.
Results: A total of 45 cases fulfilled selection criteria. Neoplasms were
the most prevalent (14), followed by mesial temporal sclerosis (11),
cortical dysplasia (6), hemimegaencephaly (4), cavernoma (3), and other
(7). The most common operation was lesionectomy (26), followed by
temporal lobectomy (14), and functional hemispherectomy (5). Median
age at operation was 12 years (range: 6 months to 17 years). The
distribution of outcomes was Engel I: 31, Engel II: 6, Engel III: 2, Engel
IV: 6. Complications included visual field defect (4), re-operation (3),
wound infection (1), mortality (0).
Conclusion: We demonstrate good outcomes of paediatric epilepsy sur-
gery based on the Engel classification system even though we are a small
epilepsy surgery centre. This raises questions on the need for patients to
travel further for surgery - unless it can be proven that they would obtain a
better outcome.

OP36

Long-term seizure control outcomes after resection of mesiotemporal
glioneuronal tumors: a study of 52 pediatric patients

P. Kowalczyk, P. Daszkiewicz, M. Roszkowski (Warsaw, Poland)

Background: Rare glioneuronal tumors are the most common cause of
focal epilepsy, particularly in children and young adults, accounting for
approximately 40% of all temporomediobasal (TMB) neoplasms present-
ed in large series.
Objective: To assess the impact of clinical characteristics, type of ap-
proach and extent of tumor resection on seizure control.
Methods: Seventy patients with TMB neoplasms were identified from
the tumor database. Thereof, 52 patients with epileptogenic glioneuronal
tumors underwent surgery and were included in this retrospective study.
Preoperative symptoms, magnetic resonance imaging scans, surgical
approaches, technical problems, and complications are described. Post-
operative seizure control over a mean follow-up of 2.94 years (range:
1-7 y) was assessed, and possible prognostic factors analyzed.
Results: Glioneuronal tumors accounted for 74% of all TBM neoplasms
in our material, the most common being ganglioglioma (n=48) while
dysembryoplastic neuroepithelial tumor was rare (n=4). 17 tumors co-
existed with cortical dysplasia (type IIIB). Mean age of the patients was
10.26 years (range: 1.5-18.0 y). Epilepsy was the leadingmanifestation in
all cases and 84% thereof where considered drug-resistant. The most
frequent tumor location was mesial Type A - 69%, followed by mesial+
temporolateral Type C - 23%. Based on MRI-defined tumor extent, three
surgical approaches were used: transsylvian (46%), temporal pole resec-
tion (39%) and transcortical (15%). Gross total tumor resection was
achieved in 51 patients and partial resection in 1 (type D tumor, stable
on follow-up). Within the above-specified follow-up, tumor progression
was seen in 3 patients undergoing gross total resection. Overall, 87% of
the patients are seizure-free (ILAE class I or II). The following factors:
drug-resistant epilepsy prior to surgery, type C tumor location and co-
existing cortical dysplasia proved to be significantly correlated with sub-
optimal postoperative seizure control (ILAE class IV and V; 13%).
Contrariwise, type of approach, extent of tumor resection and recurrence
were not relevant to the specified outcome. Permanent neurological
complications occurred in 28% of the patients, including significant
new hemianopia in 6 patients.
Conclusion: In TMB glioneuronal tumors presenting often with drug-
resistant epilepsy, surgery is recommended to alleviate disabling seizures
and avoid side effects of long-term antiepileptic medication. However,
risk of new postoperative deficits, particularly in gangliogliomas, may
outweigh potential benefits of radical surgery in tumors located within
medio-basal temporal and adjacent structures.

OP37

Surgery for drug resistant epilepsy in children – Clinical spectrum,
surgical techniques and outcome

Arimappamagan Arivazhagan, Malla Bhaskara Rao, Sinha Sanjib, B.A.
Chandramouli, P. Satishchandra (Bangalore, India)

Background: Epilepsy surgery in children is unique by the different
etiologies, concepts of developing brain and cognitive skills and difficul-
ties in functional studies and intra operative assessment. We present our
latest experience of surgery for drug resistant pediatric epilepsy over the
last five years.
Methods: All patients are evaluated by a comprehensive epilepsy pro-
gram using 3T MRI, VEEG, neuropsychometry in all patients. SPECT/
PET/MEG were done when indicated. Surgical decision was made based
on the evaluation findings.
Results: Fifty five children underwent surgery for drug resistant epilepsy
during the study period. The age ranged from 2-18 yrs (mean: 12.8 years).
Twenty one children were diagnosed to have mesial temporal sclerosis
and underwent ATL andAH. Lesionectomy was performed in 21 patients
with intra operative electrocorticographic guidance. Focal cortical dys-
plasia was the commonest lesion followed by tumors, gliosis and calci-
fication. 10 patients underwent disconnection surgeries namely
hemispherotomy (n=8) and posterior quadrant disconnection (n=2).
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Three patients underwent invasive EEG recording for multifocal lesions
(B/L occipital gliosis =1, B/L temporal origin =2) and underwent surgical
resection based on the invasive EEG findings. Among MTs patients,
Engel's class A outcome was noted in 72% patients. Among the patients
with lesionectomy, 60.7% had Engel’s class A seizure free outcome,
21.4% had Engel’s class B outcome. 85.7% of Patients with DNET
demonstrated the best seizure free outcome (85%), while gliosis had
relatively poor outcome (25% class A outcome). Special issues noted in
management of children included inability to perform awake surgeries in
very young patients, difficulties in obtaining functional MRI, etc. Dis-
connection surgeries resulted in seizure control in 7 out of 10 patients.
Conclusions: Epilepsy surgery in children presents with special issues
which need consideration during management. The etiologies and their
incidence are significantly different compared to adults. Well planned
surgical techniques result in seizure control in majority of patients.

SESSION 7:Quality assessment: complications and positive outcome
criteria

OP38

Exploring the black box of consenting in Pediatric Neurosurgery:
quality assurance at a pediatric neurosurgical centre

Adikarige H.D. Silva, Chirag Patel, Haren E. Wijesinghe, Julian J. O'Neill
Cahill, Alia Murtaza, Desederio Rodrigues (Birmingham, United Kingdom)

Introduction: Consenting paediatric patients for surgical procedures is
inherently unique in that it is underpinned by principles such as parental
responsibility, assessment of the capacity of the child to consent and
adherence to national/legal guidelines. Little is known about parents' per-
spectives and the process by which they make the decision. We prospec-
tively evaluate our consenting process and parents’ recollection and under-
standing of information provided to identify any scope for improvement.
Methods: Our study used a qualitative descriptive design. The parents of
fifty children needing neurosurgical procedures over a 3-month period
(September-December 2013) were given a questionnaire to evaluate the
consenting process during their child’s hospital admission. Parents complet-
ed the questionnaire and submitted it anonymously at anytime up to point of
discharge. Data analysis was performed using content analysis method.
Results:A total of 50 patients were included in our pilot audit. All parents
understood the primary diagnosis and type of surgery. Procedure specific
risks were understood by 98%. Only 84% could recollect the mentioning
of general including anaesthetic risks for the procedure.
With regards to the options of management, only 24% felt that alterna-
tives to surgery were discussed. Of the remaining parents, 58% recollect-
ed that surgery wasmentioned as the “only option” and 42% reported that
no alternatives were discussed.
Although all parents felt they had made an informed decision regarding
consent to surgery, 12% identified that the timing and ways in which they
received information during the consent process could be improved.
Conclusion: Informed consent is more than just a signature on a paper. It
is shared decision-making process between the surgeon, patient and their
guardian/carer. Providing sufficient information is essential for parents to
make informed decisions regarding their child’s treatment. Our pilot audit
highlights multiple areas for improvement in this critical process.

SESSION 8: Craniovertebral junction diseases in childhood

OP39

Craniovertebral junction pathological features and their
management in the mucopolysaccharidoses

Erik Pietro Sganzerla, Andrea Trezza, Alessandro Versace, Grimaldi
Marco, Rossella Parini, Carlo Giorgio Giussani (Monza & Rozzano, Italy)

Introduction: The mucopolysaccharidoses (MPS) are multisystemic
inherited metabolic diseases caused by the deficiency of the enzymes
involved in the degradation of glycosaminoglicans. Despite new medical
therapies positively affecting the natural history of MPS, the presence of
spinal abnormalities and deposition of glycosaminoglicans in soft tissues
remains nearly unaltered with possible slowly progressive myelopathy or
acute post-traumatic tetraplegiaWe present the neuroimaging pathological
findings in a consecutive series of 42 MPS patients
Methods: The population consists of 12 MPS I, 15 MPS II, 2 MPS III, 9
MPS IVand 4 MPS VI. MRI studies have been scored considering: dens
dysplasia, periodontoid tissue thickening, spinal stenosis, myelopathy
and instability.
Results: CVJ abnormalities were frequent with a reduced diameter of the
spinal canal at the CVJ in 17/42 children. The most severe spinal canal
stenosis and cord compression were observed in MPS IV and MPS VI.
Reduction > 50% of the cervical canal diameter was observed in 5/42
patients. MRI signs of myelopathy were present in 3/42 cases, all affected
byMPS IV. Dens hypoplasia was overall present in 33/42 cases and was a
constant feature inMPS IVand VI. Slight modifications of canal diameter
during dynamic MRI studies were observed in 9/32 cases, confirming
how clear-cut radiological signs of instability are seldom documented in
MPS patients. Increased canal stenosis during dynamic MRI studies was
evidenced in 6/9 MPS IV patients.
Conclusion: CVJ abnormalities have to be recognized early in MPS as
unrecognized cord compression at the CVJ can result in progressive or
sudden traumatic cord damage. The evidence of acute or progressive
myelopathy associated with radiological spinal cord compression at the
CVJ is an indication to surgery. Preventive surgery should be considered
in asymptomatic patients, especially in MPS IV, when MRI studies
evidence cord compression.

OP40

Combined video assisted and microsurgical transoral approach to
the craniovertebral junction: personal experience in childhood

Massimiliano Visocchi, Gianluca Trevisi, Gianpiero Tamburrini, Luca
Massimi, Concezio Di Rocco, Massimo Caldarelli (Rome, Italy)

Historically Menezes outlined several factors influencing the specific
treatment of anterior CVJ compressive abnormalities. These included:
1) the reducibility of the lesion, i.e., whether anatomic alignment be
restored thus alleviating the compression, 2) the direction and the me-
chanics of the compression, 3) the etiology of the compression, and 4) the
presence of ossification centers. The approach to the lesion is dictated by
the location and nature of the compression (1).When preoperative dynamic
neuroradiological examinations demonstrate that the CVJ compression is
reducible, neural decompression may be obtained by simply reducing the
dislocation as well as by stabilizing the CVJ with a posterior instrumenta-
tion, either with wires, claws or screws (“functional decompression”). In
cases in whom an accurate preoperative and intraoperative dynamic ma-
noeuvres and traction, demonstrate the atlanto –axial dislocation (C1 – C2
D) irreducibility, the decompression is strongly suggested by the transoral
route. Neuronavigation and robotics open further perspectives to the future
developments of this challenging surgery in childhood.
We analysed the opportunity for andoscopic video assisted approach to
the CVJ along with neuronavigation for anterior decompression by the
transoral approach in paediatric patients harbouring all the Menezed
criteria for anterior decompression.
Among 60 patients ranging 6-78 years, undergoing CVJ decompressive
procedures, we operated transorally 9 paediatric patients (ranging 11-15
years) by using open access, microsurgical technique, neuronavigation
and transnasal/ transoral endoscopy.
The microscope was the main stone of the transoral procedure, a complete
CVJ decompressionwas accomplished in all the cases by using the 30 degree
endoscope that allowed to identify residual compression not clearly visible by
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using the microscope alone. the use of an angled-lens endoscope can signif-
icantly improve the exposure of the clivus without splitting the soft palate
The endoscopically assisted transoral surgery represents an emerging alter-
native to the standard microsurgical approach to the anterior CVJ. Used in
conjunction with traditional microsurgery and intraoperative fluoroscopy,
endoscopy provides informations for a better decompressionwith a reduced
need for extensive soft palate splitting, no need for hard palate resection, or
extended maxillotomy. Combined transoral video assisted microsurgical
approach should be considered the gold standard especially in the paediatric
patient due to the feasibility, the reliability and safeness of the procedure.

OP41

Neurosurgery of “os odontoideum” associated with craniocervical
junction instability in childhood. Comparison between sublaminar
wires and lateral masses screws with titanium rods

Massimiliano Visocchi, Gianluca Trevisi, Gianpiero Tamburrini, Luca
Massimi, Concezio Di Rocco, Massimo Caldarelli (Rome, Italy)

The aim of the study was to evaluate the effectiveness, pitfalls and failures
of instrumentation and fusion with titanium wires and rods by comparing
with screws hardwires in patients harbouring “os odontoideum” with
craniovertebral junction (CVJ) instability.
We operated 14 children (mean age 9.85 years) with genetic (Down’s
syndrome, cases), metabolic (mucopolisaccarydoses type IV, i.e. Morquio
Syndrome) and developmental (isolated “os odontoideum”) diseases. Each
patient underwent preoperative radiological evaluation by means of X-
Rays, CT scan and MRI of the craniocervical region showing C1 – C2
shift more of 4.5mmwith cervicomedullary compression. Os odontoideum
was quite always associated with complex CVJ malformations (85.72%)
and or genetic syndromes. 100% of the patients showed instability.
Group 1: In 7 patients occipito-cervical instrumentation with a titanium U-
shaped wired rod was performed in all but one patient harbouring
odontoideum in whom “C1 C2 Sonntag wiring stabilization and fusion”
technique was performed. Autologous bone fusion graft was used in all but
one patient (os odontoideum) in whom heterologous demineralised bone
matrix was used.
Group 2: In other 7 patients occipitocervical lateral masses screws were
implanted along with U-shaped rods. Postoperatively, all the Group 1pa-
tients underwent “hard” (Halo Vest) and soft (Philadelphia) external ortho-
sis; all the Group 2 patients underwent “soft” eternal orthosis for enough
time as suggested by X-Rays, CT and MRI scans examinations. Complete
bone fusion and stable neural decompressionwere achieved in 6months for
Group 1 and 3 months for Group 2. Frankel and Di Lorenzo’s clinical
scales were used to assess the outcome at the beginning of the study at
intermediate and maximum follow-up which ranged from 180 to 28
months. At maximum follow up, there was either clinical improvement
or stabilization recorded in all the patients. Failure of the bone fusion
requiring a second successful operation occurred in only one patient in
Group 1 (Down syndrome) at 8 months follow up; in this case a cerebro-
spinal fistula and wound infection occurred associated with secondary
pseudoarthrosis. According to our experience, in Os Odontoideum patients
the screwing technique is strongly preferred to the wiring due to the less
complication rate and the shorter postoperative immobilization.

SESSION 9: Craniovertebral junction and Chiari

OP42

Chiari I malformation: should we operate pictures or children?
Proposal of a diagnostic and therapeutic flow chart based on the
retrospective analysis of 450 monoinstitutional cases

Laura Grazia Valentini, V. Saletti, Luisa Chiapparini, Maria Giovanna
Pecoraro, E. Beretta, Marika Furlanetto (Milan & Seriate, Italy)

Introduction: There are still many discussions about treat me for Chiari I
Malformation (CM1) and Syringomyelia in children, both on indications
and on surgical technique; Complex Chiari are reported to need
Craniovertebral Stabilization in as much ad 50% of the cases.
Objective: The aims of the present review were:
& to evaluate the results of the Craniovertebral Decompression

with/without duroplasty and/or Tonsillar resection in a large series
of operated Children (150), especially focusing on the controversial
points of the association with tethered cord (real or so occult) and
craniovertebral instability

& to define the correct timing for surgery by the experience of
follow-up in a series of 300 asymptomatic children about the
natural history

Methods: 150 children were operated for CM at the National Neuro-
logical Institute of Milan between 1986 and 2013. Age at time of surgery
ranged from 1 up to 17 years (mean 11). Preoperative MRwas performed
in every case and extended on the whole nevraxis to role out associated
malformations. All the patients had symptoms before surgery, in the 70%
due to the associated syringomyelia.
300 asymptomatic childrenwere followed clinically and by annualMRI
for a mean time of 4 years: just 10 deserved surgery, despite high extent of
downward tonsilar migration present in many cases, while 7 had an
upward migration of the tonsils.
In the surgical series, there were no major surgical morbidity and no
mortality. The preoperative symptoms improved when related to CM1.
The associated Syringomyelia reduced in more than 80% of children and
disappeared in a significant number, but often a reoperation with tonsilar
resection was needed. The association with tethered cord remained rare
(2%) despite it was searched in all the cases; when present and symp-
tomatic it needed a double treatment, detethering by itself being insuffi-
cient to obtain also tonsilar ascent
A high percentage of associated Craniovertebral Junction Malformations
(CVJM) was documented at MRI; these cases were defined as Complex
CM and submitted to dynamic MRI: mild instability was documented in
few patients and none deserved fixation up to now.
Conclusions: Children may present peculiar picture of CM, as syncopes
and acute paraparesis. The clinical symptoms are often more serious than
in the adult population, but the results of surgery, especially on the syrinx,
may be better if aggressively treated. In our experience, despite the high
incidence of CVJM in CM1, true clinical and MRI instability deserving
CV fixation is very rare. Asymptomatic children had a low risk to develop
symptoms at mean time follow-up, suggesting that CM1 occasionally
diagnosed byMRI performed for other symptomsmay be safely followed
by annual MRI along growing.

OP43

Headache outcomes in children undergoing foramen magnum
decompression for Chiari I malformation

Saba Raza-Knight, Kshitj Mankad, Prab Prabhakar, Dominic Thompson
(London, United Kingdom)

Introduction: A common symptom of CIM is headache; furthermore,
CIM can represent an organic cause of refractory headache in the paedi-
atric population. Chiari I-associated headache is diagnosed using non-
validated criteria from the International Headache Society (IHS)[1]. It
should resolve following neurosurgical treatment by foramen magnum
decompression (FMD). We aimed to validate the IHS criteria and define
the features of Chiari I-associated headache that predict a favourable
outcome after FMD.
Methods: A retrospective review of paediatric CIM cases treated with a
first FMD at Great Ormond Street Hospital from 1989-2010 was carried
out. Clinical headache characteristics were compared against IHS criteria
and correlated with outcome following FMD.
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Results: Headache was a presenting symptom in 35/78 (44.9%) of
patients. Using the latest IHS criteria, 28/35 (80.0%) of patients could
be diagnosed with a Chiari I-associated headache. Of these, 18/28
(64.3%) did not show any recorded clinical evidence of posterior fossa
dysfunction (otoneurological symptoms or signs; transient visual symp-
toms; clinical signs of brainstem, cerebellar, lower cranial nerve and/or
cervical spinal cord dysfunction; ataxia or dysmetria). Although 20/28
(71.4%) patients undergoing FMD showed a long-term improvement in
their headache symptoms, the majority (17/28; 60.1%) had not shown a
clinical improvement within three months of surgery, as specified by the
IHS criteria. There was no significant difference in headache outcome for
children undergoing FMDwith duraplasty compared with a dura-sparing
technique (p=0.390, Fisher’s exact test).
Conclusions: Chiari I-associated headache is clinically heterogeneous,
and not reliably associated with evidence of posterior fossa dysfunction.
Our data suggest that performing FMD with duraplasty does not signif-
icantly affect long-term headache outcome compared to dura-sparing
FMD. Prospective studies will be necessary to define a causal relationship
with Chiari I-associated headache, and the expected window for improve-
ment following FMD.
References:
1 (2013) The International Classification of Headache Disorders, 3rd
edition (beta version). Cephalalgia: an international journal of headache
33: 629-808

SESSION 10: Spine

OP44

Congenital spinal dermal tract: magnetic resonance imaging
underestimates intradural pathology

Martin Tisdall, Dominic Thompson (London, United Kingdom)

Introduction: Dermal sinus tract is a form of occult spinal dysraphism.
The presumed aetiology relates to a focal failure of dysjunction resulting
in a persistent adhesion between the neural and cutaneous ectoderm.
Conservative management can lead to complications of spinal cord
tethering, meningitis and local abscess formation. We present our expe-
rience of 74 cases of spinal dermal tract. We compare the findings from
pre-operative magnetic resonance imaging and intra-operative explora-
tion and investigate factors associated with an infective presentation
Methods: 74 consecutive cases of spinal dermal tract treated with surgi-
cal resection between 1998 and 2010 were identified from the depart-
mental operative database. Demographics, radiological and operative
findings and clinical details were collected from the patient record.
Results: Surgery was completed without new post-operative neurological
deficits in 71 of 74 cases (91%). 2 cases had post-operative urological
dysfunction: 1 case with VARTER syndrome and 1 case with intradural
dermoid. 1 child with uncomplicated dermal sinus tract had post-
operative mild bilateral leg weakness which resolved completely. Mag-
netic resonance imaging (MRI) under reported the presence of both
intradural tract (MRI 46%, operative finding 86%) and intraspinal
dermoid (MRI 15%, operative finding 24%). Pre-operative sinus dis-
charge and intra-operative identification of intraspinal dermoid (odds
ratio 12.8, p=0.003) and (odds ratio 5.6, p=0.023) were associated with
infective presentation. There was no significant association between the
presence of intradural tract, discovered at operation, and an infective
presentation.
Conclusions: Surgery for the treatment of spinal dermal tract carries a
low morbidity. Whilst it seems intuitive that tracts without intradural
extension carry a low risk of spinal cord tethering, it is not possible to
reliable detect these cases using MRI imaging. Similarly intraspinal
dermoid cannot be reliably excluded using MRI and carries an increased
risk of infection. These points justify the surgical exploration of all spinal
dermal sinus tracts.

OP45

Feasibility, safety and prognostic value of extended intraoperative
monitoring during surgery for pediatric spinal dysraphism

Georgios Naros, Marina Liebsch, Artemisia Dimostheni, Martin U.
Schuhmann (Tübingen, Germany)

Introduction: Spinal dysraphism often warrants primary/secondary sur-
gical intervention. Surgery is expected to cause no neurological deterio-
ration. Neurophysiological intraoperative monitoring (IOM) is often used
to reduce the risk of intraoperative injury. This study reviews changes in
IOM metrics in children undergoing surgery for primary/secondary
closed spinal dysraphism.
Methods: 41 patients (4.9±5.1 years) with spinal dysraphism and
primary/secondary surgery were enrolled. IOM was used in all with
motor-evoked potentials to quadriceps (qMEP), gastrocnemius (gMEP),
anterior tibial (taMEP), plantar foot muscles (fMEP), external anal
sphincter (sMEP) and tibial nerve somatosensory-evoked potentials
(tSEP). Latencies and amplitudes at beginning and end of surgery were
analyzed. Relative changes were determined by Wilcoxon signed rank
test (p<0.05).
Results: Baseline SEP and MEP could not be obtained in all patients and
all muscles (qMEP: n=23; gMEP: n=27; taMEP: n=29; fMEP: n=26;
sMEP: n=20; tSEP: n=22). During surgery EP vanished in few cases
(qMEP: n=2; gMEP: n=0; taMEP: n=2; fMEP: n=1; sMEP: n=3; tSEP:
n=8). In more patients, however, EPs appeared at end of surgery despite
absence at the beginning (qMEP: n=2; gMEP: n=3; taMEP: n=2; fMEP:
n=3; sMEP: n=4; tSEP: n=2). A significant increase of EP amplitudes
was found for gMEP, taMEP and fMEP. Concurrently, the latencies
significantly decreased. Deterioration of function was present at time of
discharge in one patient only.
Conclusion: IOM is feasible in spinal dysraphism surgery without age
limit. It contributes to surgical safety with a peri-operative deterioration
rate of <3% in this series. Furthermore, surgery improved motor-evoked
potentials significantly. The exact predictive value of intra-operative EP
deterioration remains unclear, since some patients lost MEP without post-
operative deficits. IOM should be mandatory for spinal dysraphism
procedures in pediatric cases of all age.
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Quality of life outcome after selective dorsal rhizotomy – Initial
experience

Ian Anderson, Dmitri Shastin, Alec Musson, Kate McCune, Michael
Clarke, John Goodden (Leeds, United Kingdom)

Introduction: Selective Dorsal Rhizotomy (SDR) aims to improve func-
tion and mobility through reduction in abnormal tone. We present out-
comes from the first 20 cases performed in our centre in England. This
includes prospective Quality of Life (QoL) outcome data obtained using a
standardised validated questionnaire. Whilst general functional outcomes
have been reported from other centres, QoL after SDR has not been
reported.
Methods: SDR was performed according to a standardised protocol.
Through a single-level laminectomy, using intra-operative neurophysiol-
ogy, approximately 66% dorsal rootlets are cut from L1-S1. Standardised
selection criteria were used - spastic diplegia with dynamic spasticity
limiting function, no dystonia, typical MRI changes, and Gross Motor
Function Classification System (GMFCS) Level 2 or 3. All patients had
standardised pre & post op assessments with 3D Gait Analysis, GMFM-
66, Ashworth grading, muscle power & joint range of movement. QoL
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data was prospectively collected for all patients using the CPQoL
questionnaire.
Results: Twenty patients have had SDR (15male, 5 female). Mean age at
surgery was 6.8 years (range 2.6-13.3). Twelve patients were GMFCS 3,
eight were GMFCS 2. Mean follow-up is 216 days (range 56-455). All
patients have shown reduction in tone after SDR. GMFM-66 results
demonstrate early improvement, and will continue to be monitored. Joint
range of movement has not demonstrated any significant change. QoL
assessment demonstrated general improvement across the cohort, with
continuous improvement throughout the first year after surgery. There
were no significant complications - specifically no instances of paralysis,
numbness, or bladder / bowel dysfunction. One patient required antibi-
otics for a superficial wound infection.
Conclusion: SDR represents a safe and effective surgical treatment for
appropriately selected patients with spastic diplegic cerebral palsy. Im-
portant improvements in QoL are now demonstrated in addition to the
expected improvement in tone.

OP47

Change of cortical motor program inmagnetenecephalographie (MEG)
studies inlate accessory to suprascapular nerve transfer in obstetric
brachial plexus lesions

Willem J.R. van Ouwerkerk, A Hillebrand, B van Dijk (Amsterdam, The
Netherlands)

Introduction: It is not uncommon that children suffering an obstetric
brachial plexus lesion (OBPL) may recover spontaneously except for
active glenohumeral exorotation. In bringing the hand to the mouth
typically a Trumpet sign is shown and children f.i. cannot comb their
hair and have difficulties in writing. In general these are Group I
lesions of spinal roots C5 and C6 or the Superior Trunk. All functions
recovered except for the function of the Suprascapular Nerve, which
surprisingly is a branch of the otherwise recovered and functioning
Superior Trunk.
Clinical Studies: Contradictory observations are made in these children
not fitting peripheral nerve lesions. A study in a series of these children
was performed. Electromyography showed voluntary muscle activity and
MRI showed hardly any muscle atrophy or fatty degeneration of spinatus
muscles. During operations the Suprascapular Nerve was intact and
reactive. If other Superior trunk functions recovered spontaneously the
lack of active exorotation can be hypothesised to be caused by develop-
mental apraxia. Central motor programs are developed between the 3rd

and 7th month. The time frame where recovery of the OPBL also takes
place. Other developing motor programs during recovery may irrevers-
ibly dominate over exorotation. In over 80 patients where only active
exorotation did not recover an Accessory to Suprascapular Nerve Trans-
fer was performed at varying ages, the majority over 12 months and even
in much older children from 3 to 15 years of age. Over 90% of children
reached functional exorotation over 0’ (more than neutral position) and
were able to reach their mouth without or a minimal Trumpet sign. To
investigate possible changes in central cortical representation a pilot study
was performed in a case of a boy aged 15 years with the classical picture
of lack of active exorotation. An accessory to suprascapular nerve transfer
was performed with excellent results as will be shown in video’s. Before
operation and during follow upMEG studies were performed for different
tasks, especially exorotation. Shift of cortical motor representation could
be demonstrated in follow up studies.
Conclusion: In children with OBPL showing spontaneous recovery of
arm function except for exorotation an Accessory to Suprascapular Nerve
Transfer is a very good option to restore active external rotation. Timing
of the procedure is not proven to be strictly age dependent. Central
nervous system plasticity plays an as yet to be investigated role in
recovery or suppression of recovery.

OP48

Single-center surgical experience with the frameless Robotized
Stereotactic Assistant (ROSA) system

Emidio Procaccini, Alessandro De Benedictis, Elisabetta Genovese,
Raffaella Messina, Paolo Palma, Andrea Carai, Carlotta Ginevra Nucci,
Olivier Delalande, Carlo Efisio Marras (Rome, Italy)

Introduction: Robotized assistants have been designed for minimally
invasive neurosurgery and allow the improvement of surgical accuracy
and postoperative outcome. Although their use is still limited to a small
number of Centers, this technology appears promising not only for a
clinical use but also for research purposes.
Methods: This prospective study includes 51 pediatric patients (age
range: 18 months - 18 years) operated between January 2011-2014 and
assisted by a frameless stereotactic robot (ROSA, Medtech) that is
equipped by a six degrees of freedom arm and advanced haptic capabil-
ities. The whole series includes the following procedures: a) electrodes
placement for epilepsy or movements disorder surgery; b) endoscopy; c)
stereotactic biopsy. The accuracy of each procedure was evaluated and
any hardware or software failure recorded.
Results: An accuracy test (phantom) was carried out before starting
surgery (1,2 mm; SD: 0,4 mm). The 51 patients underwent 58 surgical
procedures: endoscopic disconnection of hypothalamic hamartomas (12
patients, 17 procedures), endoscopic treatment of multiple forms of
obstructive hydrocephalus (11 patients, 13 procedures) combined with
tumor biopsy (3 cases) and intracystic catheter positioning (1 case),
frameless stereotactic procedures for sEEG electrodes placement (8 pa-
tients), deep-seated brain tumors needle biopsy (13 patients), bilateral
pallidodomy (7 patients). All procedures but one were uneventful.
Conclusion: These preliminary data confirm the safety and accuracy of
the robotized surgical assistant. Further data analyses together with larger
surgical series are needed to draw definitive conclusions.

OP49

Management strategy in pediatric moyamoya angiopathy: the
Zurich Moyamoya Center experience

Nadia Khan, Dubravka Deanovic, Martin Hoelzle, Martina Hug, Annette
Hackenberg, Alfred Buck, Gerasimos Baltsavias (Zurich, Switzerland)

Introduction and Objectives:Moyamoya is a dynamic and progressive
steno-occlusive angiopathy of the circle of Willis presenting with repet-
itive ischemic strokes In the pediatric age group. The management
strategy of newly diagnosed children referred to our moyamoya center
is presented.
Method / Patient Selection: Twenty-six newly diagnosed moyamoya
children, referred from within Europe and internationally, were managed
at our moyamoya center between March 2011 - December 2013. Mean
age was 8 years (range 1-17 years). Female to male ratio was 15:11.
Results:Diagnostic workup consisted of clinical-neurological evaluation
including child development/cognition testing, diagnostic 6-vessel cere-
bral angiography, MRI and H215O-PET scan with Diamox challenge.
Headache and transient ischemic attacks were common presenting symp-
toms.Moyamoya syndrome was seen in half of the children (13/26). Two
of the syndromic moyamoya children were asymptomatic clinically.
Bilateral cortical/subcortical infarcts in distribution territories of anterior
cerebral artery (ACA), middle cerebral artery (MCA) and/or posterior
cerebral artery (PCA) were seen mainly in children of age < 5 years.
Unilateral angiopathy was seen in 4 children. Twenty-four children
showed bilaterally decreased perfusion reserves on Diamox-H215O-
PET in ACA, MCA and /or PCA territories. Depending on symptomatol-
ogy, extent of angiopathy and territorial perfusion reserve deficits, mul-
tiple 1 or 2 staged cerebral revascularization surgeries were performed.
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Clinical-neuroradiological follow up at 6 months and 1-3 years after last
surgery is ongoing and to be continued into adulthood. The first 15
children at average post-op follow up of 9 months (6 months-1 year)
remain stroke free.
Conclusions:Moyamoya in Europe and internationally is highlighted. It
is not only limited to the Asian population. Accurate diagnostic work-up
and thorough pre surgical planning is necessary for a good clinical
outcome. A dedicated center i.e. an interdisciplinary medical and neuro-
surgical team with an infrastructure appropriate for the pediatric age
group is pivotal for optimal management.

OP50

Multiple tailor-made cerebral revascularizations in pediatric
moyamoya patients performed at the Moyamoya Center University
Children’s Hospital Zurich

Nadia Khan, Dubravka Deanovic, Martin Hoelzle, Martina Hug, Annette
Hackenberg, Alfred Buck, Gerasimos Baltsavias (Zurich,Switzerland)

Introduction: Childhood moyamoya is unique and different to adult
moyamoya. It is rapidly progressive especially in children < 5 years of
age with frequent involvement of anterior and posterior cerebral circula-
tion resulting in repetitive cerebral ischemia. Prevention of stroke is
achieved by multiple cerebral revascularization procedures in cerebral
areas affected.
Method / Patient Selection: Multiple cerebral revascularizations per-
formed in newly diagnosed moyamoya children referred internationally
to our moyamoya Center, University Children’s Hospital Zurich, are
presented. Twenty-four children underwent cerebral revascularization
(2011 and 2013). Mean age at initial presentation was 7 years (range 1-
17). Ten children were < 5 years old. Twenty children with bilateral
angiopathy and four with unilateral disease presented with transient
ischemic attacks. Territorial cerebral perfusion reserve deficits on
Diamox-H215O-PETwas seen in all patients.
Results: A total of 74 revascularization procedures were performed (one
or 2 staged) with 28 revascularizations in ACA (13 bilateral), 39 in MCA
(18 bilateral) and 7 in PCA territories (all unilateral). Combined STA-
MCA (superficial temporal artery to middle cerebral artery) bypass or
STA-ACA (anterior cerebral artery) bypass was performed along with
indirect encephalo-duro-myo or encephalo-duro-galea-periost-
synangiosis (EDMS, EDGPS). In cases where a direct bypass could not
be performed, only indirect revascularization was undertaken. For the
posterior circulation only indirect encephalo-duro-arterio-synangiosis
(EDAS) was performed. In cases requiring bilateral MCA revasculariza-
tion, surgery was performed on both sides in one stage. Aspirin and
adequate hydration were continued perioperatively. There were no peri-
or postoperative complications.
Conclusions: Multiple tailormade direct bypass procedures in combina-
tionwith indirect techniques for revascularizations of theMCA,ACA and
PCA territories are decisive and effective in the prevention of stroke in
moyamoya children.

OP51

Place of virtual simulation in Neurosurgery: a comparison between
Pediatric and Adult Neurosurgery

Marc Zanello, Michel Zerah, Christian Sainte-Rose, Federico Di Rocco
(Paris, France)

Introduction: The classical surgical training has to face the new con-
straints of reduction in working time and volume related quality. Virtual
stimulation (VS) might play a role in compensating the reduced exposure
of residents to the surgical theater. The purpose of this study was to
compare the opinions of pediatric neurosurgery teachers and their

students to the ones of American neurosurgical program directors
(APD) for the role of surgical simulation.
Material: A questionnaire of 17 items was sent by individual e-mail to
the faculty and the trainees of the last European Society for Pediatric
Neurosurgery (ESPN) courses. The answers were compared to that of the
APD reported from Ganju et al.[1]

Results: 70% of the teachers (21/30) and 53% of trainees (65/122)
answered the questionnaire. The majority of them thought that it is
necessary to develop the VS: 81 % of teachers and 78% for students.
Both teachers and students of the ESPN prefer an integrated system with
surgical instruments and force feedback. The VS could be the first step of
the neurosurgical training but should not be the last according to both
students and teachers of ESPN.
Thought only mild differences could be found between the faculty and the
trainees of the ESPN course, their answers differ significantly from that of
the APD who were favorable to VS development only at 42% and
considered it at 45% as the last step before being allowed to work on
patient.
Conclusion: The American program managers had a conservative view,
probably attributable to the current limits of VS. Unlike them, trainees
and faculty of the ESPN courses seemed very interested by the VS.
References:
1 Ganju A, Aoun SG, Daou MR, El Ahmadieh TY, Chang A, Wang L,
Hunt Batjer H, Bendok BR, The Role of Simulation in Neurosurgical
Education: A Survey of 99 United States Neurosurgery Program Direc-
tors, World Neurosurgery (2012), doi: 10.1016/j.wneu.2012.11.066.
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Pediatric chordomas: a series of 31 cases and review of the literature

Kevin Beccaria, Stephanie Puget, P. Varlet, A. Cazorla, S. Bolle, B.
George, Michel Zerah, Christian Sainte-Rose (Paris & Villejuif, France)

Introduction: Chordomas are rare malignant tumors of skull base and
spine. Less than 5% of cases concern children, and the prognostic is
essentially dependent from local recurrences. The pediatric series pub-
lished in the literature are rare and generally concern few patients. We
aimed to review the results of a consecutive cohort of children treated at
Necker and Lariboisière Hospitals.
Methods: Thirty-one children treated between 1966 and 2012 were
included. Clinical, radiological, histological and therapeutic data were
collected and compared to a literature review of 250 pediatric cases.
Results:Median age was 11.8 years (3.6 – 18 years) with a male
predominance (20M/11F). Intracranial and cranio-cervical junction
localizations were predominant (26/31). Complete resection was
obtained in 19.4% of cases in one to four steps. Twenty-nine
patients had radiotherapy and four had chemotherapy. At last
control, 25.8% and 37.8% of patients presented complete remis-
sion or stable disease respectively. The 15-year progression-free
survival (PFS) and overall survival (OS) were 54.3% and 63%
respectively. Classical histology was associated with a better OS
and PFS (p<0.016 and p<0.035 respectively). There was a ten-
dency for a better prognosis in case of complete resection, adju-
vant radiotherapy and clival localization. Children less than 5
years had more aggressive forms of the disease.
Conclusion: Pediatric chordomas have a better prognosis than in adults,
except for children less than 5 years. Management of pediatric chordomas
has to be aggressive in order to obtain good results. However, complete
resection is difficult to obtain even with staged surgeries and multiple
approaches, and adjuvant treatment is essential. Identification of biomo-
lecular markers to develop targeted therapies may improve the prognosis
of these aggressive tumors.
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Cyclin D1 gene and protein expression in intracranial ependymomas:
correlation with supratentorial localization

Fernanda Andrade, Suely K. Marie, Hamilton Matushita, Sergio
Rosemberg, Sueli Oba-Shinjo (Sao Paolo, Brazil)

Ependymomas are rare tumors more common in children and intracranial
localization. Cyclin D1 is an important regulator of cell cycle and its
overexpression has been related with several cancers. The prognostic
value of increased CCND1 expression in intracranial ependymomas has
not yet been established.
We performed CCND1 RNA expression in 22 cases and protein expres-
sion by immunohistochemistry of a TMA in 82 samples of intracranial
ependymomas, corresponding to 60 patients (including relapses). Thirty-
six patients were under 18 years and 24 patients were adults (mean 18
years). There were 26 supratentorial and 34 infratentorial, of which 46
grade II and 14 grade III. Gross total resection was achieved in 55% of
cases and relapse was confirmed in 62.5%. Immunohistochemical reac-
tions were analyzed by two observers independently and final labeling
indices (LI) were calculated as the percentage of the positively stained
nuclei (negative=0, 0-25%=1, 26-50%=2, 51-75%=3, >75%=4, and
focal=F) over the intensity (weak=1, moderate=2, strong=3).
HigherCCND1RNA expression levels were observed in anaplastic cases
(p=0.003) and supratentorial localization (p=0.003). Cyclin D1 protein
expression was considered as negative in 3.8% (LI=0), focal in 16.3%,
weak in 15% (LI=1, 2 or 3), moderate in 16% (LI=4 or 6) and strong in
45% (LI=9 or 12). There was a correlation between mRNA and protein
expression levels (p=0.017). Statistically significant correlations between
cyclin D1 LI score and tumor location (p<0.0001) and histological grade
(p=0.0001) were also observed. Stratified analysis demonstrated that
cyclin D1 expression was strong in supratentorial tumor location in grade
II (8/12 p=0.002) and grade III (23/26 p=0.001). Progression free survival
(Kaplan-Meier method and log-rank test) was correlated with age
(p=0.026) but not with CCND1 expression (p=0.805).
Overexpression of cyclin D1 had association with supratentorial tumors
and this finding could be used to the development of specific therapeutic
targets for these tumors.

OP54

Expression of tumor associated macrophage markers in pediatric
glioblastoma

Arimappamagan Arivazhagan, S.D. Shwetha, N. Abhishek, K. Sravani,
Santosh Vani (Bangalore, India)

Introduction: Emerging evidence suggests that a varying range of
chemokines, cytokines and growth factors released by tumor cells attract
macrophages, towards the tumor microenvironment and polarize the
Tumor associated macrophages into M1/M2 lineage. In our present
study, we evaluated the expression of M2 polarized macrophages
through their specific marker CD-204 in pediatric GBM.
Methodology: Tumor samples of pediatric glioblastoma [N= 20] between
the age group of 1 -18 years were selected. Pilocytic astrocytoma in
children [N= 20] cases and control non tumoral brain samples (n=5) were
taken for comparison. Tumor associated macrophages (TAMs) marker CD
204 was used for the study and analyzed by immunohistochemistry.
Results: We observed a difference in the expression of TAMs between
pediatric GBM and pilocytic astrocytoma, which exhibit distinct immune
microenvironments. There was no CD-204 expression in any of the control
brain samples. Expression of CD-204 was 100% [20/20] in case of GBM,
whereas 40% [8/20] in case of PA. The mean labeling index in GBM was
26% [range: 10 - 40%]. Interestingly we found that expression of CD-204
in PAwas negative below the age group of 10years [N = 12/20]. Variable

protein expression was observed in PA above the age group of 10 years
[N = 8/20]. Further immunohistochemical studies for other macrophage
associated markers such as MCSF, MCSFR and CD68/86 are underway.
Conclusion: Increased expression of CD-204 in pediatric GBM suggests
activation of M2 microglia/macrophages within the tumor milieu which
probably influences increased proliferation potential in pediatric GBM.

OP55

Integrated proteomic platforms for studying pediatric brain tumor
diseases

Claudia Desiderio, Luca D’Angelo, Claudia Martelli, Ilaria Inserra, Irene
Messana, Massimo Castagnola, Gianpiero Tamburrini, Concezio Di
Rocco, Massimo Caldarelli (Rome & Monserrato, Italy)

Introduction: Proteomics can relevantly contribute to the comprehension
of the tumorigenesis process and to the identification of potential bio-
markers of disease and possible therapeutic targets. Differently from adult
brain tumors, very few research is devoted to proteomic studies of the
pediatric tumors. Proteins can be analysed in the entire (top-down
approach) or digested (bottom-up approach) state. The two approaches
are complementary and allow the identification of isoforms and post-
translation modifications (PTMs) useful for the elucidation of the molec-
ular mechanisms involved in the disease.
The top-down/bottom-up platforms were integrated for the proteomic
characterization of tumor fluids and tissues of different pediatric brain
tumors, i.e. adamantinomatous craniopharyngioma, pilocytic astrocyto-
ma and medulloblastoma.
Methods: Proteomic analysis was performed by LC in coupling with
high resolution ESI-LTQ-Orbitrap mass spectrometry after simple extrac-
tion procedures (top-down approach) and using trypsin as proteolytic
enzyme for protein digestion (bottom-up approach). Protein sequencing
and characterization was performed manually and with the use of specific
bioinformatic tools.
Results: The proteomic analysis of the pre- and post-operative cerebro-
spinal fluid of pediatric patients affected by posterior cranial fossa brain
tumors (ependimoma, medulloblastoma and pilocytic astrocytoma) iden-
tified the hemorphins as candidate biomarkers of prognosis.[1] The anal-
ysis of the cystic fluids of pilocytic astrocytoma, adamantinomatous
craniopharyngioma and Rathke's cleft cyst identified proteins involved
in inflammation, cells growth and differentiation, protein breakdown and
degradation, lipid transport and removal.[2–4]

Conclusions: Some proteins resulted specific of different brain tumour
types suggesting a probable involvement of oxidative stress in pylocitic
astrocytoma and inflammation in craniopharyngioma. The comparative
proteomic analysis of pylocitic astrocytoma and medulloblastoma tumor
tissues revealed interesting differences for the characterization of the most
malignant medulloblastoma.
References:
1 Desiderio et al, Proteomics 12 (2012) 2158
2 Pettorini et al., Child’s Nervous System 26 (2010) 1779
3 Desiderio et al, Child’s Nervous System, 29 (2013) 951
4 Martelli et al., Electrophoresis, submitted
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Meningiomas in children: report of a consecutive series of 60 cases

Stephanie Puget, P. Varlet, N. Travers, C. Dufour, M. Bourgeois, N.
Boddaert, Thomas Blauwblomme, Michel Zerah, Christian Sainte-Rose
(Paris & Villejuif, France)

Objective: The management and prognostic factors of pediatric menin-
giomas are not well defined on the opposite of their adult’s counterparts.
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The goal of this study was to report on the management and the outcome
of a series of pediatric meningiomas treated in a single center.
Materials and Methods: The authors reviewed data of a cohort of
pediatric meningiomas operated in Necker Hospital from 1978 to 2012.
The epidemiological, clinical, radiological and pathological data and
therapeutic management were analyzed.
Results: Fifty-one children (median age 10 years, male predominance)
were eligible for this study after exclusion of 9 cases by histopathological
review; 12 had Neurofibromatosis. The signs at onset were consistent
with those reported in the literature. Cranial meningiomas were predom-
inant with only 2 spinal cases. The surgical resection was total and
subtotal in 31 and 20 patients respectively and radiotherapy was per-
formed in 11. After histopathological review, WHO grade I and II were
the more frequent (43.1% and 49% respectively). Interestingly, 18 cases
had invasive features. With a median follow up of 5.1 years the 10-years
OSwas 90.8% and the PFSwas 61.8%. The 2 patients who died had both a
clear-cell meningioma grade 2. A shorter PFS was associated with incom-
plete surgery and skull-base location (p<0.001) and marginally with histo-
pathological grade 2 (p=0.055).Multivariable analysis showed that patients
who underwent incomplete resection and ameningioma located in the skull
base had worse PFS (p=0.012 and p=0.05 respectively). The association
with neurofibromatosis showed non-significant relation for outcome.
Conclusion: Extent of surgical resection and location are prognostic
factor for pediatric meningiomas. They are characterized by a high rate
of histological invasive features but the WHO classification may not
reliably and reproducibly predict outcome, unlike in adults. Further
biological analysis may help to improve prognostication in children.

OP57

Pineal tumors in children: report of a consecutive series of 101 cases

N. Chivoret, P. Varlet, C. Dufour, N. Boddaert, Thomas Blauwblomme,
Kevin Beccaria, Michel Zerah, Christian Sainte-Rose, Stephanie Puget
(Paris & Villejuif, France)

Background: Pineal tumors are rare and include many histological
subtypes whose management and response to treatment varies. A defin-
itive standard has not been achieved.
Methods: The authors reviewed data of a cohort of children presenting to
Necker hospital between 1982 and 2012. The epidemiological, clinical,
radiological and pathological data and therapeutic management were
analyzed. We excluded pineal region tumors not involving the pineal
gland (gliomas, meningioma, ATRT and ependymomas.
Results: One hundred and one cases of pineal tumors were included. The
median age at diagnosis was 11.24 years (7 days-18 years) with a male
predominance (65 M/26 F). There were 69% of Germ Cell Tumors (GCT),
28% of Parenchymal Pineal Tumors (PPT) and 3% of Papillary Tumors. At
diagnosis, 24 patients presented with metastatic dissemination (associated
with PPT, p=0.009), 5 with bifocal location and 89with hydrocephalus.With
a median follow-up of 5 years, the OS at 10 years was 80% and 57% for
GCTand PPT respectively (p=0.007). Surprisingly, in this series the presence
of metastases didn’t impact the outcome for each the subgroups. Among the
GCT, the OS at 8 years was 100%, 95.7% and 76.7% for mature teratomas,
germinomas and secreting malignant GCT respectively (p=0.07). For the
latest, the quality of the surgical resection before irradiation was associated
with a better prognosis (p=0.026). For pinealoblastomas, a poor prognosis
was strongly associated with age<3 years (p<0.001). At last follow-up,
85.5% of the patients had a karnofsky/lansky score > 70.
Conclusion: The majority of pineal tumors are malignant. Their man-
agement is multidisciplinary with interplay between surgery, chemother-
apy and radiotherapy. They can be approached safely and effectively and
the surgical complications are mostly transient. Their prognosis is depen-
dent on the pathologies and the development of aggressive treatment
modalities, particularly for the metastatic ones allows improving the
prognosis compare to historical series.

OP58

Brain tumors in children with refractory seizures – A long-term
follow up study after epilepsy surgery

Marec von Lehe, Susanne Bartels, Robert Sassen, Christoph Schöne-
Bake, Caroline Meyer (Bochum, Bonn & Freiburg, Germany)

Epilepsy-surgery is an established treatment option for refractory epilep-
sy. Brain tumours, besides dysplasias, vascular malformations and other
lesions, can cause refractory epilepsy. Long-term epilepsy associated
brain tumours, even though mostly benign, are neoplastic lesions and
thus have to be considered as epileptic and oncological lesions.
We retrospectively analyzed epileptological and oncological follow up
(FU) in pediatric patients who received brain surgery for refractory
epilepsy and whose histology showed a tumour as underlying cause
(n=107). We assessed epileptic as well as oncological outcome in long
term FU (mean 119 months).
At last available outcome (lao) 82.2% were seizure free (ILAE class 1)
and seizure outcome was stable over more than 14 years. 54% of the
patients were without anti-epileptic drugs (AED) at lao. 96.2% of the
tumours were classified WHO grade I and II, 3.7% were malignant
(WHO grade III). Adjuvant treatment was administered in 5.7%. 2.9%
had a relapse and one patient died (tumour relatedmortality= 1.4%). After
operation 91% of the patients attended regular school/ university and/ or
professional training. 40% had a normal psychosocially development
before and after operation and 40% were catching up after operation.
This study shows that epileptological outcomewithin this special group is
promising and stable and oncological outcome has a very good prognosis.
However, oncological FU must not be dismissed as a small percentage of
patients suffer from malignant tumours and adjuvant treatment, relapse
and mortality have to be considered.
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Intraoperative MRI-guidance in pediatric low grade glioma surgery
– Advantages and challenges

Constantin Roder, Martin Breitkopf, Artemisia Dimostheni, Sotirios
Bisdas, Marcos S. Tatagiba, Martin U. Schuhmann (Tübingen, Germany)

Introduction: Complete tumor resection carries a high likelihood of
permanent cure in pediatric low grade glioma surgery. While advantages
of intraoperativeMRI guidance in the surgical therapy of gliomas are well
described for adults, only scarce evidence is available on its value in
pediatric low grade tumors
Methods: 1.5T iMRI-guided operations of children and adolescents with
low grade gliomas were analyzed retrospectively. Main parameters in-
cluded feasibility, extent of resection, histology, perioperative data, clin-
ical outcome, as well postoperative blood chemistry.
Results: 28 pediatric patients (mean 11.7 y (2-17)) underwent iMRI-
guided resection of 9 gangliogliomas, 9 pilocytic astrocytomas, 5 diffuse
astrocytoma, 3 DNET, 1 oligodendroglioma and 1 cortical dysplasia).
Quality of iMR imaging with closed and open skull had full diagnostic
quality in all cases. Resection was continued due to residual tumor
findings in 65% of cases. Electrophysiological changes demanding ter-
mination of resections was given priority over tumor residual in imaging.
In 17 of 20 cases (85%) with intended total resections no residual tumor
was found in diagnostic imaging 3 months postoperatively. No neurolog-
ical deficits at discharge were found in 15, mild in 11 (mostly preopera-
tively present) and severe in 2 patients. Postoperative blood chemistry
revealed no changes caused by extended surgery times (mean 418 (201-
610) minutes) or repeat contrast medium application. No ferromagnetic
incidents and no postoperative infections were noticed.
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Conclusion: iMRI-guided glioma surgery in pediatric patients is safe and
effective to increase the rate of intended total resections in low grade
gliomas with diffuse tumor margins close to 90%. Due to the easy
integration of all surgical tools and high flexibility in positioning of
patients, there are no drawbacks compared to conventional operations.
Acquisition of preoperative planning as well as postoperative MRI elim-
inates in small children the need for additional anesthesia to perform these
examinations pre- and postoperatively.

OP60

Thalamic tumors in children: evaluation of surgical strategy

Benedetta Pettorini, Barry Pizer, Amit Kanwar, Shivaram Avula, Conor
Mallucci (Liverpool, United Kingdom)

Introduction: Indication for resection of thalamic tumours in children
has always been debated, varying from only biopsy strategy to total
resection attempts independently from radiological diagnosis. Generally,
thalamic tumours are considered unfavourable for resection because of
high morbidity rate reported and controversial correlation with longer
survival. In this study we reviewed our experience with thalamic tumours
since 1998 to appraise our practice and surgical strategies and to deter-
mine which factors guided treatment.
Methods: Medical records and imaging studies were obtained in 17
children with thalamic tumours operated on between 1998 and 2011.
Tumours arising from hypothalamus, optic pathways, pineal region,
brainstem and ventricles were excluded. Age at presentation, duration
and type of symptoms, radiological features, treatment received, surgical
approach, follow-up and survival were recorded. Type of surgery was
classified as biopsy, partial resection (<90%), subtotal resection (>90%)
or total.
Results: The patients ranged in age from 2 to 15 (median 7.4 years). The
tumours were treated by biopsy alone (stereotactically or endoscopically)
in 10 cases, by biopsy followed by resection in 4 cases and resection alone
in 5 cases. Partial resection was then achieved in 33% of cases, subtotal in
44% and total in 22%. The tumours were approached via a transcortical
transtemporal route in 7 cases and transcallosal route in 2 cases. The
tumour diagnosis was pilocytic astrocytoma 37% of cases,
oligodendroglioma in 28%, astrocytoma grade II in 43%, astrocytoma
grade III in 18%, glioblastoma in 6% and glioneuronal tumour in 6%.Five
children suffered transient morbidity after surgery, two of them after
biopsy. Two children died during follow-up.
Conclusions: Recent improvement in imaging techniques and surgical
tools make more aggressive surgery technically feasible and safe.

OP61

Advantages and risks of the combined unilateral frontobasal /
interhemispheric approach compared to more lateral approaches in
pediatric craniopharyngeomas

Martin U. Schuhmann, Jürgen Honegger, Marcos Tatagiba, Artemisia
Dimostheni (Tübingen, Germany)

Introduction: The lateralised pteryonal (PT-A) and fronto-lateral (FL-A)
approaches don't allow complete exposure of third ventricle and retro-
chiasmatic cistern due to anatomical barriers. The bifrontal approach
enables unrestricted midline vision, however is very invasive. The uni-
lateral frontobasal / interhemispheric approach (FBIH-A) combines mid-
line vision with much less invasiveness. We compared resection rates and
outcome between approaches.
Methods: 19 children with craniopharyngeomas underwent 32 surgical
interventions. Sequence of used approaches, extend of resection and
outcomes were analyzed for each intervention.

Results: First intervention: 3 had transsphenoidal approach (TS-A); 9 PT-
A (n=5) and/or FL-A (n=4); 7 FBIH-A. Result of first surgery: 3/3 with
TS-A had residual tumor followed by 2nd surgery (2xPT-A, 1 TS-A). 1/9
kids with PT-A/FL-A had total removal and no recurrence. 8/9 had
residuals with regrowth (± radiotherapy) and second surgery: 2x TS-A
(no residual), 3x PT-A (2/3 no residual), 1x transcallosal, 2x FBIH-A (no
residual).
Of 7 primary and 2 secondary FBIH-A, 6/9 had no residual: 2/6 suffered
recurrence. 1/6 had unacceptable hypothalamic morbidity, 4/6 needed
hormonal replacement. 1/6 had no hormonal deficit. In 3/9 FBIH-A,
tumor was intentionally left in hypothalamus.
Conclusion: Using FBIH-A the highest rate of total resection with the
lowest rate of secondary surgery was achieved. However, follow-up is
still too short regarding long-term recurrence rates. Hypothalamic mor-
bidity was experienced in the second FBIH-A case. The fact that FBIH-A
enables unrestricted access to third ventricle calls for special caution
regarding hypothalamic injury. Small tumor residuals were left in three
consecutive cases and hypothalamic injury avoided. The FBIH-A thus
seems to offer best surgical options including hypothalamic protection.

OP62

Resective surgery in thalamic tumors in children

Giuseppe Cinalli, Daniel Aguirre, Pietro Spennato, Claudio Ruggiero,
Giuliana Di Martino, Vincenzo Trischitta (Naples, Italy)

Introduction: In the past, surgical outcome of thalamic tumor was poor.
They often were considered inoperable. However, contemporary micro-
surgical techniques, together with improvements in neuroimaging that
enable an accurate pre-surgical planning, allow resection in a safer way.
Methods: We reviewed the medical records, imaging studies, operative
and pathology reports obtained in pediatric patients, treated at our depart-
ment for thalamic tumors. All patients, except a patient harbouring a
bilateral tumor, underwent surgical treatment with attempt to radical
tumor resection. Neuronavigation and intra-operative monitoring of Mo-
tor and Somatosensory evoked potentials were used. In some cases with
associated hydrocephalus, perioperative ventriculostomy or EVD were
performed. Various surgical approaches (anterior interhemispheric
transcallosal, posterior interhemispheric parasplenial, middle tem-
poral gyrus (MTG), posterior interhemispheric transtentorial and
subtemporal) were used. Postoperatively, an MRI performed with-
in 24 hours was used to assess the extent of tumor resection as
partial (< 90%), subtotal (> 90%), or total.
Results: Since 2002, 17 children with thalamic tumors were treated at our
department. There were 5 patients with unilateral thalamic tumors, 11
patients with thalamopeduncular tumors and 1 patient with a bilateral
tumor. Twenty four surgical procedures were performed in our 17 pa-
tients. The tumors were operated through a middle temporal gyrus ap-
proach in 7 patients and an interhemispheric transcallosal approach in 6
patients; a subtemporal approach was used in one patient, a
posterior interhemispheric transtentorial approach in another and
a combined posterior transcallosal parasplenial approach with
posterior interhemispheric transtentorial approach in another pa-
tient. In the case of thalamic tumor with bilateral presentation an
endoscopic biopsy plus a septostomy and an endoscope-guided
placement of a ventriculoperitoneal shunt was performed. At the
end of the surgical phase from 16 patients, 11 achieved a GTR, 2
achieved a NTR and 3 (Three patients with initial NTR/PR
achieved a GTR in a subsequent surgery, as part of a planned
multimodal treatment). The histological results of our 17 patients
showed 8 pilocytic astrocytomas, 3 gangliogliomas, 2 diffuse
astrocytomas, 2 glioblastomas, 1 anaplastic astrocytoma, and 1
mixed germ cell tumor. One case of ganglioglioma progressed
to glioblastoma after 7 years. Overall survival in our series is
13/17. Progression free survival is 12/17.
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Conclusion: Our institutional review seems to offer evidence in favor of
attempts to radical resection in pediatric patients harbouring unilateral
thalamic or thalamo-peduncular tumors.

OP63

The role of endoscopic evidence of accidental findings suspected for
ventricular metastatic dissemination in children with new diagnosed
medulloblastoma and triventricular obstructive hydrocephalus

Barbara Spacca, Raffaele Scrofani, Piertarturo Donati, Lorenzo Genitori,
Flavio Giordano, Federico Mussa, Iacopo Sardi, Maurizio Aricó, Luigi
Sardo, Mirco Scagnet, Regina Mura, Massimiliano Sanzo (Florence,
Italy)

Introduction: Obstructive triventricular hydrocephalus is common-
ly associated to medulloblastoma at diagnosis and CSF diverting
procedures are advocated before resection surgery to reduce mor-
tality and morbidity. We report on a series of children treated on
admission with endoscopic third-ventriculostomy (ETV) with the
aim to describe the accidental finding of suspected ventricular
metastatic disease not evident on MRI scan and their correlation
with survival at follow up.
Methods: Between January 2004 and July 2013 thirty-seven patients
were admitted for new diagnosed medulloblastoma and hydrocephalus.
Their treatment consisted of ETVon admission and tumor resection after
a mean of four days. Adjuvant therapy was administered according to the
protocol used. Two patients were excluded, one was lost at follow up and
one had a bleeding during the ETV which did not allowed to explore the
ventricles walls.
Results:
Group 1: fifteen patients had at ETV evidence of suspected metastatic
disease on the ventricles walls not evident atMRI. After a mean follow up
of 28 months (min 3 months - max 68 months) six patients had died, and
nine were alive with evidence of disease in two.
Group 2: twenty patients had no evidence at ETV suggestive ofmetastatic
disease. After a mean follow up of 34 months (min three months - max
nine years) two patients had died and eighteen were alive with evidence
of disease in six.
Statistical analysis (Fisher's exact test) allowed us to reject the null
hypothesis of independency between endoscopic findings mortality (p-
value 0.046), while it was not possible to reject the null hypothesis of
independency between endoscopic findings and Chang stage.
Conclusion: Follow up suggests a different survival probability in the
two groups. It might be an idea worth considering continuing research on
these accidental findings to understand if there might be an impact on
grading and therapies.

OP64

Awake surgery for lesions in critical areas in children: our experience
with 9 cases

Alexandru Szathmari, Pierre-Aurelien Beuriat, Michel Desmurget,
Angela Sirigu, Frederic Dailler, Jacqueline Convert, Carmine Mottolese
(Lyon & Bron, France)

Introduction:Awake surgery is of real interest in the resection of cortico-
subcortical lesions in functional regions or near to it. In children, this
technique is uncommon because of the emotional fragility and difficulties
of cooperation related to age. We report a series of 9 patients operated in
awake surgery conditions.
Materials and Methods: Nine patients (3 M and 6 F) between 8 and 17
years old were operated on between 2005 and 2012. The pathology was
tumoral for 8 patients (3 DNET, 1 ANET, 2 gliomas, 1 plexus carcinoma
and 1 ventricular atrium meningioma) and vascular for one (cavernoma).

In 7 cases the lesion was located on the dominant size: 3 in the
rolandic girus, 2 at the ventricular junction, 1 precentral and 1 in
the parietal lobe. In 2 patients the lesion was on the non-
dominant side: one with glial lesion in the rolandic girus and
another in the precentral area with speech activation on the
functional MRI. All patients were studied with functional and
spinal MRI before surgery and prepared by the psychologist. All
information was given about the phases of the surgery. Local
anesthesia was performed with ropivacaine combined with intra-
venous sedation with remi-fentanyl and propofol. Patients were in
spontaneous ventilation throughout the procedure. The dura mater
was soaked with Naropein. The functional mapping was realized
by direct bipolar cortical stimulation in all cases.
Results: All patients but one showed a good cooperation to complete
resection without aggravation. One patient complained a bad recall of the
procedure but without post-traumatic stress disorder. No clinical aggra-
vation was observed after surgery.
Conclusions: Awake surgery may be realized in pediatric patients but an
adequate preparation and participation of children is mandatory. The age
is an important limiting factor. The functional benefits and quality of
resections represent a real advantage.

SESSION 14: Endoscopy

OP65

Endoscopic trans-sphenoidal surgery in children: 8-year institutional
experience

Paolo Frassanito, Luca Massimi, Mario Rigante, Gianpiero Tamburrini,
Concezio Di Rocco, Gaetano Paludetti, Massimo Caldarelli (Rome, Italy)

Introduction: Endoscopic endonasal surgery (EES) has gained popular-
ity in the management of skull base pathology, though experience in
children remains scant.
Methods: A retrospective review of 39 surgeries in 35 pediatric patients
who underwent EES at our institution from January 2006 to December
2013 was performed.
Results: We operated on 17 males and 18 females (mean age
12.7y, range 1-17y). Clinical onset was consistent with endocrine
deficits in 16 cases (41%) and neurological in 8 (20.5%). In the
remaining cases the diagnosis was made at follow-up (8=20.5%)
or incidentally (7=17.9%). The preoperative hormonal status was
severely compromised in 9 cases (23.1%) and 8 patients presented
with diabetes insipidus (20.5%). Lesion site was sellar-sovrasellar
(23=43.5%), intrasellar (10=25.6%), and other (9=23.7%). An
external lumbar drainage was placed in case of intraoperative
CSF leak (9=23.7%). Grade of resection was judged total in 25
(64.1%), subtotal in 8 (20.5%), partial in 6 (15.4%). Pathological
diagnosis included pituitary adenoma (14=35.9%), adamantinous
craniopharyngiomas (11=28.2%), Rathke’s cleft cysts (5=12.8%),
other (9=23.1%). Perioperative mortality was nil, postoperative
complications were CSF leaks (7=17.9%), neurological worsening
(2=5.1%), and CSF infection (1=2.6%). Treatment of CSF leak
required the placement of external lumbar drainage in all cases
and the reconstruction of the sellar floor in 2 cases. Hormonal
replacement therapy was required in 12 patients (33.3%), new
onset of diabetes insipidus was not observed in the postoperative
period. At follow-up (mean 25m, range 1-89m) 1 recurrence and
4 progressions of residual tumor were observed. Exitus occurred
in one patient with sarcoma.
Conclusion: EES is a safe and feasible approach for the management of
skull base pathology in children. In spite of anatomical limits secondary
to the age, this approach may achieve optimal outcomes. EES allows fast
recovery that may be necessary to early starting the oncologic treatments
in case of malignant tumor.
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OP66

What is the role of MRI in ETVSS era?

Jerome Cochereau, Nicolas Leboucq, Syril James, Philippe Coubes,
Alain Bonafé, Thomas Roujeau (Montpellier, France)

Objects: Endoscopic Third Ventriculostomy (ETV) is considered as the
treatment of choice for obstructive hydrocephalus. Numerous cases of
rapid deterioration after ETV obstruction have been reported which
implies a close follow-up. We conducted this study to identify early
MRI criteria for ETV dysfunction.
Methods: All children treated by ETV from 01/01/2011 to 05/06/2013
were prospectively included. Follow-up included clinical and MRI eval-
uations (pre-op, 48h post-op, 3; 6 months and yearly). Clinical symptoms
collected were: signs of acute raised intracranial hypertension versusmild
signs of hydrocephalus recurrence. MRI items studied were ventricular
volume, CSF flow voids and third ventricle floor (3rd VF) prolapse.
Results: 22 patients – 16 males, 6 females - were included. Age ranged
from 2 days to 17 years old (mean 6,3y). Themean follow-upwas 518 days
(range: 193 to 889 days). 12/22 patients were relieved from hydrocephalus
after 1 ETV while 10/22 experienced recurrence and were reoperated.
Mean time from ETV to re-operation was 100 days (range: 25 – 315). At
recurrence, 4/10 were successfully treated by redo-ETV, defining ETV
dysfunction. 6/10 patients needed a shunt to treat their hydrocephalus,
defining ETV failure. First MRI after ETV showed a mean ventricular
volume decrease of 40,7cc (20,8%), 3rd ventricle shape normalised in 73%
of cases, flow voids were present in all cases. At recurrence, ventricular
volume increases, flow voids decrease and 3rd ventricle shape is modified.
Mean ventricular volume increase was 90% and 18% in case of acute or
mild symptoms respectively. At recurrence, mean 3rdVF prolapse in ETV
dysfunction versus failure was +158% vs +33% respectively.
Conclusion: Close follow-up after ETV is needed. At hydrocephalus
recurrence some patients can be successfully treated by redo-ETV. Pro-
lapse of the third ventricle floor appears to us as the most informative
criteria in the management.

OP67

Endoscopic endonasal surgery in pediatric craniopharyngiomas

Diego Mazzatenta, Matteo Zoli, Adelaide Valluzzi, Ernesto Pasquini,
Giorgio Frank (Bologna, Italy)

Introduction: The aim of this study is to evaluate the efficacy of the
endoscopic endonasal approach for pediatric craniopharyngiomas.
Material: All consecutive pediatric craniopharyngiomas, operated on
through an endoscopic transsphenoidal approach between 1998 and
2013 at Center for endoscopic skull base surgery, Bologna, were collect-
ed. Clinical and radiological features of these patients has been reviewed,
and the outcome has been established basing on last follow-up (mean 52
months, range 6-118).
Results: The series is composed by 17 patients, who underwent 20
transsphenoidal procedures. In 10 cases craniopharyngiomas presented
a sellar and suprasellar extension, and in 6 a purely suprasellar extensions,
the remaining case was purely endosellar. Gross Total Removal was
achieved in 16 patients. Visual impairment normalized in 3 cases out of
9 patients with pre-operative visual disturbances, improved in another 3,
and remained unchanged in the 3. At last follow-up all patients presented
DI, associated to panhypopituitarism in 15 cases and partial anterior
hypopituitarism in 2. Complications consisted in three cases of CSF leak,
and one of hypernatremia with femoro-iliac deep vein thrombosis. At last
follow-up all patients are in good clinical condition, without signs of
hypotalamic compromission. Four recurrences have been observed: three
were treated by endoscopic transsphenoidal re-interventions and one by
transcranial transcallosal approach.

Conclusions: In our Center, endoscopic endonasal surgery has become the
approach of choice for midline pediatric craniopharyngiomas. In patients
younger than 13 years nasal fossa narrowness and delayed sinus
pneumatization make the approach more demanding. In patients older than
13 years there is not technical difference than in adults, but themanagement
requires a special care of the somatic growth and sexual development.

OP68

Change in optic nerve sheath diameter as a radiological marker of
ETVoutcome

Llewellyn Padayachy, Lucas Chamberlain, Henri Carrara, Anthony
Figaji, Graham Fieggen (Cape Town, South Africa)

Introduction: The clinical response of pediatric patients after an ETV
remain quite varied. Numerous radiological features correlating with
ETVoutcome have been described, but there still remains a distinct group
of patients in which the outcome of the procedure remains uncertain
Methods: We reviewed the imaging for all ETV’s performed between
2008 and 2012, to identify whether a change in the optic nerve sheath
diameter (ONSD) as measured on T2 axial MRI imaging provided a useful
radiological marker of ETV outcome. Pre-operative and post-operative
imaging acquired within 3 months of the procedure) was available for all
subjects included in the study. The ONSD in both eyes was measured and
the average change in diameter was compared to other imaging features of
ETV outcome, viz change in ventricular size, morphology of the third
ventricular floor , change in subarachnoid CSF volume around the cortex,
patency of the stoma and CSF flow across the stoma. These were then
correlated with clinical assessment of ETVoutcome.
Results: MRI imaging in 26 patients was adequate to measure and
compare the change in ONSD with outcome. In successful ETV’s
(n=22) the mean change in ONSD was 9.05 ± 5.4 mm, but in failed
ETV’s (n=4), the means change in ONSD was 2.13 ± 1.49 mm (p<0.02).
Change in ONSD has a positive predictive value of 92.6% and a negative
predictive value of 100% (ROC=0.75).
Conclusion:Change inONSD is a good independent radiological marker
of ETV outcome. When combined with historically accepted imaging
features of ETVoutcome, it proves particularly helpful.

FLASH PRESENTATIONS

SESSION 1: Craniofacial I

FP01

Sagittal synostosis using endoscopic suturectomy without postoperative
helmet in non syndromic synostosis

Rebeca Conde-Sardon, Rebeca Perez-Alfayate, Carlos Botella (Valencia,
Spain & Saint-Louis, MO, USA)

Introduction and Objectives: Suturectomy as a treatment for craniosyn-
ostosis was largely replaced in the late twentieth century by more exten-
sive cranial remodeling procedures.
Recent technical innovations, using the endoscope combined with post-
operative orthotic reshaping, have led to a resurgence of the interest in
suturectomy as a safer, less invasive method.
Some studies present questions about the necessity of this helmet.
We present our serie of sagital synostosis using endoscopic suturectomy
without systematic helmet.
Material andMethods:A retrospective chart reviewwas performed for all
cases of sagittal synostosis treated with endoscopic sagittal suture strip
craniectomy and helmet therapy between 2008 and 2012. Data collected
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included age at operation, preoperative and postoperative head circumference
percentile and cranial index, and presence of frontal boosing at 12 months.
Results: Twenty-six patients with isolated sagittal synostosis were treated
using endoscopic suturectomy. Mean age at time of procedure was 3,5
months. Only in 5 cases present frontal boost at 6 months control, and
only 3 of used of helmet. None of them present frontal boosing at 12
months. Cranial index was 69,5 and 75,7 pre and postoperative at 1 year
control. No reoperations were needed.
Conclusions: This small serie demonstrates that we could get good
cosmetic result without helmet therapy.
This date could be considerated to reduce cost in this therapy.

FP02

Mutations in IL11RA: a genetic cause of scaphocephaly

Marie-Lise Van Veelen, Jacqueline Goos, S. Swagemakers, Peter Van der
Spek, Irene Mathijssen (Rotterdam, The Netherlands)

Introduction: The premature closure of calvarial sutures, particularly the
corona sutures, can have a genetic cause. In approximately 24% of cases a
genetic cause can be identified. With sagittal suture synosotosis, a genetic
cause is rarely encountered. In this study, we present two such cases with
a duplication in the IL11RA gene.
Methods: Both patients had non-consanguineous not-affected parents.
Patient(1) showed a scaphocephaly directly after birth. CT-scan con-
firmed synostosis of the sagittal suture. He underwent frontobiparietal
remodellation at the age of 12 months. At the age of 9 a mild midface
hypoplasia was noted. His older brother presented with skull growth
retardation at the age of 8. He had pansynostosis, clinically diagnosed
as Crouzon syndrome.
Patient(2) presented with scaphocephaly. Skull X-ray showed sagittal
suture synostosis. At the age of 12 months, a frontobiparietal
remodellation was performed. He also had delayed dental development,
maxillary hypoplasia, class III malocclusion and exorbitism. A clinical
suspicion of Crouzon syndrome was raised. He underwent a LeFort III
monobloc osteotomy combined with external distraction at the age of 13.
His oldest sister has comparable clinical features.
Genetic analysis of the FGFR2, FGFR3 and TWIST1 gene in both
families was negative. Whole Genome Sequencing (WGS) was per-
formed on family(1) and in patient(2) and his not-affected parents.
Results: An homozygous duplication was found (c.916_924dup,
p.(Thr306_Ser308dup)) in IL11RA in the three patients. The parents were
heterozygous for the duplication. The results were confirmed by targeted
sequencing.
Conclusion: By WGS, a mutation was found in IL11RA, leading to
Craniosynostosis andDental Anomalies Syndrome. Two out of three Dutch
patients with this syndrome presented with scaphocephaly. Although sag-
ittal synostosis is usually isolated, this study illustrates that one should
remain attentive for genetic causes; for example if craniosynostosis runs in
the family, or if patients have secondary findings, like dental anomalies.

FP03

New code FP88b – Abstract moved to SESSION 11

FP04

Craniosynostosis: a comparison of suture sites affected in different
ethnic cohorts

Ian Anderson, David Bonthron, Maggie Bellew, Lachlan Carter, John
Russell, Ian Smith, Mark Liddington, John Goodden, Paul Chumas
(Leeds, United Kingdom)

Introduction: While syndromic craniosynostosis is associated with
many genetic abnormalities, the aetiology of non-syndromic craniosyn-
ostosis is poorly understood.
Ethnicity is strongly linked to genetic lineage and it follows that any
identifiable differences between patient cohorts of different ethnic groups
may suggest underlying genetic (or indeed cultural) causes for cranio-
synostosis. This study investigates the role that Ethnicity plays in the site
of suture affected. Specifically we examine differences in the frequencies
of the sutures affected in different groups.
Methods: Retrospective case notes study of all patients attending a
regional craniofacial clinic over five years. The ethnicity of patients
attending clinic was compared with regional population data to compare
the relative prevalence of synostosis.
The proportion of patients presenting with each of the different suture
sites affected were then compared between ethnic groups using the Chi
squared test.
Results: 312 cases were identified; ethnicity data was obtainable for 296
of these.
The Chi squared test was used to determine whether there were any
differences in site of suture affected in the two ethnic groups that pre-
dominated in our patient population (South Asian and White British).
This gave a Chi-square value of 9.404, significant at p<0.05. This
difference was due tomore cases of complex craniosynostosis than would
be expected in the Asian patients and fewer cases of sagittal synostosis
than would be expected.
7.1% of our patient population are of South Asian ethnicity, yet 17.9% of
children seen in craniofacial clinic are South Asian. 88.8% of our patient
population are of White British ethnicity, although they only account for
71% of patients attending clinic.
Conclusion: The pattern of sutures affected in the South Asian patient
population is significantly different to that of White British cohorts. The
overall incidence of craniosynostosis would seem to be higher in the
South Asian population also.

FP05

Midfacial distraction in craniofacialsynostosis affected by obstructive
sleep apnea syndrome: polysomnographic and cephalometric
evaluation

Fabio Mazzoleni, Costanza Meazzini, Giorgio Novelli, Davide Sozzi,
Luca Ferrari, Rebecca Saez Vigo, Carlo Giorgio Giussani, Alberto
Bozzetti (Monza, Italy)

Introduction: We evaluated the correlation between the skeletal facial
advancement through LeFort III osteotomy and the modification of
polysomnographic values in syndromic patients with sleep respiratory
disorders affected by craniofacialsynostosis.
Methods: We selected a sample of 17 patients affected by mild to severe
OSAS. All patients underwent a Le Fort III osteotomy. In five cases we
used the “classical technique” and in 12 cases distraction osteogenesis.
Sleep respiratory disorders were evaluated by pre-op and post-op
polysomnography. All patients had pre-op and post-op cephalometric
records.
Results: The average midface advancement was 16 mm (10-28 mm)
measured at A point. The average pre-op polysomnographic records
were: ODI 28.6 (8-75), AHI 23.2 (8-50). The average post-op polysom-
nographic records were: ODI 3.88 (0,3-7), AHI 4.14 (0.2-3). In the
tracheostomized patient we removed the tracheostomy and the patient
with CPAP stopped the treatment.
Conclusions: The respiratory disorders in syndromic patients with
midfacial hypoplasia have different clinical manifestation: from snoring
to acute respiratory distress requiring tracheostomy. Our study demon-
strates an improvement of polysomnographic values in all patients, with a
shift from severe to mild OSAS or even a complete resolution.
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FP06

Long-term follow-up of syndromic craniosynostosis after Le Fort III
halo distraction: cephalometric, CT and aesthetic evaluation

Fabio Mazzoleni, Costanza Meazzini, Giorgio Novelli, Davide Sozzi,
Luca Ferrari, Carlo Giorgio Giussani, Valentina Basile, Alberto Bozzetti
(Monza, Italy)

Introduction: Midface distraction osteogenesis (DO) in craniofacial
synostosis (CFS) patients has been described by several authors. How-
ever, very few cephalometric and computed tomography (CT) long-term
follow-up studies are available.
Method: A total of 46 consecutive patients affected by CFS sub-
jected to Le Fort III and rigid external distraction (RED) were
examined. All patients had pre-DO cephalometric records, imme-
diately post-DO and 6-12 months post-DO. Twenty-seven patients
had mid-term records (3 years post-DO) and 20 patients had long-
term records (5-10 years post-DO). Twenty patients had CT data
within 1-year of DO, while 10 patients had long-term CT data
(range 5-9 years).
Results: Excellent post-surgical stability was recorded. Short- and
long-term CT data demonstrated excellent ossification at the
osteotomy sites post-DO. In the growing patients, surface resorp-
tion in the zygomatic-temporal and in the subspinal area (p < 0.05)
was observed in the long-term follow-up, as well as a mild incre-
ment of the corrected exorbitism (p < 0.05), as only appositional
and no sutural growth occurs post Le Fort III, whereby orbital
volume does not increase after surgery.
Conclusion: Significant advancement of themidface can be achieved and
maintained through Le Fort III and RED. In the long term, in growing
patients, in general a class III malocclusion does not re-occur, but phys-
iological remodelling processes at the maxillary-zygomatic level, not
coupled with sutural growth, tend to mildly re-express the original
midfacial phenotype and the exorbitism.

FP07

Analysis of ΔADC (apparent diffusion coefficient linked with the
cardiac cycle) in craniosynostosis

Osamu Akiyama, Kazuaki Shimoji, Takaoki Kimura, Masakazu
Miyajima, Hajime Arai (Tokyo, Japan)

Objective: The surgical indication of craniosynostosis is, in some
degree, based in cosmetic reasons especially in single suture syn-
ostosis. However, there are reports that there are cases with increased
intracranial pressure (ICP) in craniosynostosis even in single suture
synostosis. It is still a distress to measure ICP with a less invasive
method especially to evaluate the postoperative state. Recently
apparent diffusion coefficient (ADC) was measured using MR
imaging. We applied this ADC linked with cardiac cycle (ΔADC)
to measure the molecular movement more accurately without the
effect of the brain pulsation preoperation and postoperation in
craniosynostosis.
Materials andMethods:We had applied thisΔADC before surgery and
after surgery in 7 patients of craniosynostosis (4 trigoncephaly, two
scaphocephaly, one plagiocephaly). The region of interest (ROI) was set
to the basal ganglia. The value was calculated and compared between the
two time points.
Results: In each cases the value of ΔADC increased (mean increased
value: 0.257) after surgery which means the molecular movement in the
brain was increased after surgery. If we can interpret that this means the
release of the raised ICP, measurement ofΔADC can give us a chance to
measure the release of the tight brain due to the inhibited growth of the
skull.

FP08

Long-term outcome of decompressive cranioplasty in mild metopic
suture synostosis with clinical symptoms

Kazuaki Shimoji, Osamu Akiyama, Takaoki Kimura, Takeyoshi Shimoji,
Masakazu Miyajima, Arai Hajime (Tokyo & Okinawa, Japan)

Objective: Recently, we have applied decompressive cranioplasty for the
treatment of mild metopic suture synostosis with developmental disorders.
To evaluate the long-term effectiveness of this surgery, we had evaluated
these children with a retrospective chart analysis and evaluation with Peds
QL (a questionnaire score sheet of the patient’s quality of life (QOL)).
Materials andMethods: There were 132 cases which had past more than
10 years after surgery. A retrospective analysis was conducted with a chart
analysis with sending them a questionnaire score sheet. We send a sheet for
2-4 years old to evaluate the QOL before surgery and also send a sheet for
13-18 years old to evaluate the QOL at more than 10 years after surgery.
Results: 76%of the cases were boys, the surgerywas performed at themean
age of 3.9 years old. Themean follow up termwas 12.9 years. Kyoto Scale of
Psychological Development 2001 was used to measure the developmental
quotient (DQ) the mean DQ in this cohort was 55.2. The postoperative DQ
was increased to 58.2. Unfortunately there was no difference statistically
significantly. The intraoperative measurement of extra-dural intracranial pres-
sure (ICP) was 19.8mmHg which was higher than normal value.
In terms of education, 21% of these children was able to go to school
without special support. (Middle school and High school 24 cases, higher
education 4 case). Peds QL had shown an increase at all functions however
the increase of the social functioning was lower that the other functions.
Discussion: In this cohort, the DQ of the children showed a mild increase
or remained steady without statistical difference. In general the DQ of the
childwho has a developmental disorder, the DQmainly shows a decrease.
Also it is rare to see a rapid catch up to undergo normal education without
support in DQ around 50-60. In this cohort, 21% of the children had
normal education without support. Additionally, there was an increase in
most factors of Peds QL in long term follow up. Although, this is a
retrospective analysis and a questionnaire score sheet from the patients so
that there might be a positive bias, from these point of view this surgery
may play a role to support remedial teaching.

SESSION 2: Craniofacial II
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Anthropometric changes in the skull base in children with sagittal
craniosynostosis

Hamilton Matushita, José Erasmo Dal Col Lúcio (Sao Paolo, Brazil)

Objective: Studies have examined the impact of fusion of the sagittal
suture in the skull base, focusing on the morphology of the skull base in
the presence of isolated sagittal craniosynostosis (scaphocephaly), while
others have evaluated the growth of the skull base before and after surgery.
This study aims to perform the anthropometricmeasures of the skull base in
children with scaphocephaly to evaluate the influence of surgical repair in
the remodeling of the skull base and anthropometric measures.
Methods: 21 children with clinical and radiological diagnosis of
scaphocephaly were operated between April 2007 and October 2008,
and anthropometric measures at the base of the skull were performed
before and after a year of surgery. The measures were the cranial index
(CI), distance between the crista galli and tuberculum sellar (CG-TS),
distance between the crista galli and the internal auditory meatus (CG-
IAM), distance between the oval foramen (OF-OF) distance between the
internal auditory meatus (IAM-IAM).
Results: There was a normalization of the CI in all children, confirming
an appropriate cranial remodeling. The CG-TS measure evaluated the
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anterior skull base, with proportional growth of 12.5%. The mediolateral
growth was observed by the increase of OF-OF measures by 8.5% and
IAM-IAM by 9.5%. The CG-TS measure grew by 7.2%.
Conclusion: Surgical treatment of scaphocephaly led to remodeling of
the skull base, confirmed by the changes of anthropometric measures
taken before and after a year of surgery.

FP10

Treatment of scaphocephaly with total cranial remodeling: our
experience and results

Carmine Mottolese, Alexandru Szathmari, Violaine Delabar, Pierre-
Aurelien Beuriat, Cristophe Rousselle (Lyon, France)

Introduction: The scaphocephaly represents approximately 50% of non-
syndromic craniosynostosis. We report our technique of total cranial
remodeling and our results.
Material andMethod: From 1995 to 2011we treated 567 craniosynostosis
with 316 scaphocephaly. Generally, children were operated between 5 and 6
months of age or with a minimal weight of 5 kg. All children were examined
with a 3D CT scan, ophthalmologic consultation (BB vision) and an EEG.
The surgical technique used in 296 patients consisted of resection of the
sagittal suture with cutting two fronto-parieto-occipital bones flaps
overpassing coronal and lambdoidal sutures. Resection of pterion and asterion
were also performed. Linear osteotomies of the occipital and temporal bones
were also realized in order to open the occipital prominence and to favor the
transversal development of the skull. Twenty patients were treated with
endoscopic technique and cranial helmet. 60% of patients were transfused.
Results: Results were satisfactory with improved cranial index and
parental satisfaction inmore than 95% of cases. 80% of children of school
age have a normal scholar education.
The complication was low with some scalp hematoma (0.9%), few
superficial infections of the skin (0.9%) and three pseudo-meningocele
needing a temporary meningo-peritoneal shunt. One patient (0.3%) died
due to acute respiratory distress occurred four hours after surgery and
complicated metabolic acidosis.
Conclusion: The total cranial remodeling in scaphocephaly allows a
satisfactory result improving the shape of the skull and good morpholog-
ical result. 80% of patients have a normal schooling that means that
craniosynosthosis is not only an aesthetic problem. About the endoscopic
technique we believe that the use of a cranial molding helmet in the
postoperative period is necessary.

FP11

Achievement of cranio-facial symmetry in isolated unilateral coronal
synostosis: long-term photometric results

Carlo Giorgio Giussani, Fabio Mazzoleni, Valentina Basile, Davide
Sozzi, Erik Pietro Sganzerla, Alberto Bozzetti (Monza, Italy)

Introduction:The aim of surgery in isolated unilateral coronal synostosis
is to prevent functional problems, if possible, andmainly to obtain a better
cranial and facial shape in terms of symmetry of the fronto-orbital area
and to normalize overtime the facial twisting. The keys to a successful
morphologic result are the amount of hypercorrection, accuracy inmodel-
ling and repositioning of bone segments, and their appropriate fixation.
Methods:A sample of 35 patients affected by plagiocephaly documented
with 3D cranial CT-scan were treated at our department from January
2001 to December 2013. The age ranged from 5 to 26 months. Our
cranioplasty technique previewed disconnection, reshaping and reposi-
tioning with titanium plates of the deformed bone segment to achieve a
stable fixation aimed to drive a symmetric facial growth. All patients had
pre and post op photometric serial pictures with the same projections and

magnification. Craniofacial landmarks were provided to establish the
degree of fronto-orbital and facial symmetry.
Results: All the patients underwent 18 to 25 mm advancement of the
fronto-orbital bandeau on the affected side. The morphologic long-term
follow up (range 1-12 years, average 62 month) demonstrated an imme-
diate post-op normalization of the fronto-orbital area and during the
growth the achievement of a final facial symmetry in a 4-6 years period.
Conclusion: Over the last years several new techniques/material as
distraction, springs and reabsorbable plates have been proposed. All the
techniques can obtain an effective anterior frontal bone expansion. How-
ever, very few long-term studies on the results on facial symmetry in
plagiocephaly are available. We think that among the goals of craniofacial
surgery in plagiocephaly there is the obtainment of cranio-facial symme-
try. In our experience this is reachable with the technique proposed.

FP12

Posterior skull vault expansion in craniosynostosis

Federico Di Rocco, Carlos Bennett, Philippe Meyer, Christian Sainte-
Rose, Eric Arnaud (Paris, France)

Expanding the posterior cranial vault has become a common procedure in
craniosynostosis treatment. Several techniques are currently available shar-
ing the same goals, that is to increase the posterior volume of the skull,
reduce the compression of the underlying cerebro-vascular structures,
providing space for the physiological growth of the developing brain. They,
however, differ for severity as well as for their rationality. Grossly, we can
subdivide these techniques in threemain groups: 1. gradual posterior cranial
vault expansion using springs or distraction; 2. floating free bone flaps able
to accommodate spontaneous cerebral expansion; 3. cranioplasty with
intraoperative active fixed expansion, able to assure an immediate cranial
expansion. The choice among them should be taylored on single child
according to its specific need (therapeutic, e.g. the correction of a severely
restricted skull or of an active hydrocephalus versus prophylactic, e.g. the
prevention of cerebellar tonsils descent or to postpone the cranio-facial
advancement), its age and, in particular, the type of its craniosynostosis.
These procedures have each their own advantages and drawbacks in term
of efficacy and associated complications, a further reason for the careful
choice of the technical option.
In this report, based on our experience at Necker-Enfants Malades, Paris,
we will review the various techniques nowadays available for posterior
skull expansion, focusing in particular on the less invasive and the more
gradual ones.

FP13

Fronto-orbital remodeling in plagiocephaly treatment

Laura Grazia Valentini, Marika Furlanetto, P. Cortellazzi, Alberto
Bozzetti, Fabio Mazzoleni (Milan & Monza, Italy)

The aim of surgery in craniosynostosis is to prevent or treat functional
problems, if present, and to obtain a better craniofacial shape in terms of
symmetry and proportion, without interfering with normal growth.
Cranioplasty, that is reshaping and repositioning of cranial bone segments,
is the first choice in the treatment in growing patient, because autologous
bone grafts provide the lowest morbidity and don’ t interfere with growth.
This presentation will show the surgical steps and the technique to obtain
an adequate morphology in plagiocephaly.
A sample of 40 patients affected by anterior plagiocephaly were treated in
the cranio-facial department of Fondazione Istituto Neurologico C. Besta
from January 2001 to December 2012. They had an age ranging from 5 to
26 months (average 8 months). All were treated at first with a
cranioplasty. The pre and post operative evaluation included clinical
and ophthalmological examination, CT and photographic evaluation.
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The pre op, intra op and follow – up photographic study was done by
standardization of the pictures, by the same six projection, the same
magnification, and with a landmarks to reproduce the same position of
the head.
Long-term follow up (60 month) demonstrates that in simple craniosyn-
ostosis the fronto-orbital shape is correct and symmetric, no lack of
ossification or large deformity on the cranial vault are found, ocular globe
position and vision are adequate except in 25% of the plagiocephalies in
which a convergent strabismus required surgery on the extrinsic globe
muscles.
Cranioplasty is the first choice in the treatment of craniofacial
synostosis in growing patients. The surgical technique we have
shown allows a more accurate remodelling of the bone either when
a simple two dimensional bending is needed or when a complex
torsion is required. This technique allows also an easy and effec-
tive stabilization of the bone after repositioning, preventing bone
resorption. Accurate planning providing overcorrection of the defect in
both remodelling and repositioning can probably partially compensate for
recurrence of the phenotype.

FP14

The price we pay: results of an open surgical technique treatment of
sagittal synostosis

Laura Grazia Valentini, Marika Furlanetto, V. Saletti, A. Erbetta, P.
Cortellazzi (Milan, Italy)

The present review concerns 100 consecutive operations for sagittal
synostosis performed at FINNCB. There was a prevalence of males; the
age at surgery ranged between 3-36m. (mean 10). All the children were
submitted to preoperative volumetric CT scan for diagnosis. Multiple
craniectomies were performed using an high speed drill, by a zig-zag
bicoronal approach; the bone flaps were programmed and reshaped on the
basis of preoperative volumetric CTscan. No fixationwas applied, except
reasorable plates in 4 cases; fibrillar surgical was positioned in the
craniectomies to improve hemostasis. All the children, but two, were
submitted to blood transfusion. Two patients were re-operated for re-
stenosis.
The intraoperatory Estimated Blood Volume Losses ranged between
14.54 ml/Kg to 172.46 ml/kg (median 60.25 ml/kg)
The surgical complications were 1 progressive bone defect due to
dural tearing, 1 recurrent CSF collection, requiring reoperation
and 1 alopecia on the scar; there was no mortality. Good func-
tional and cosmetic results were obtained, with a better reshaping
in younger children; none of the patients tested presented genetic
mutations. Half of the patients was evaluable at school-age: they
were submitted to MRI and neuro-psycological testing and results
will be discussed.
Conclusions: The present series suggests that the technique applied has
good results, with low morbidity rate and good correction of both cephal-
ic and vertical index, if the patient are operated soon enough to prevent
stable deformation; also the delayed occurrence of CM1 was prevented,
as documented in the 50 cases controlled by delayed MRI; beside this
good results, the entity of blood losses are the serious problem of this kind
of technique.

FP15

Functional characterization of the Bardet Biedl syndrome-associated
gene 9 in nonsyndromic craniosynostosis

Wanda Lattanzi, M. Barba, Gianpiero Tamburrini, C. Cicione, C.
Bernardini, F. Pignotti, Luca Massimi, M.C. Geloso, F. Michetti,
Massimo Caldarelli, Concezio Di Rocco (Rome, Italy)

Introduction: The molecular etiopathogenesis of nonsyndromic cranio-
synostosis (NSC) are still largely unknown. Recent evidence obtained
through GWAS on a large cohort of patients indicated the significant
association of sagittal NCS to the Bardet Biedl Syndrome-associated gene 9
(BBS9). BBS9 is a structural protein located in the transition zone of the
primary cilium, a cell membrane sensor, involved in multiple developmental
processes. Preliminary data demonstrated that cells isolated from fused
sutures of midline NCS patients display aberrant BBS9 expression and a
differently shaped and developed primary cilium. The aim of this study was
to investigate the functional role of BBS9 in the aberrant osteogenic pheno-
type of calvarial cells isolated from NSC patients.
Methods: Calvarial-derived mesenchymal stem cells (CMSC) were iso-
lated in primary culture from surgically-collected fused and patent sutures
of patients affected by NSC. The expression of BBS9 was analyzed
through immunofluorescence using confocal microscopy, in presence
and absence of in vitro osteogenic induction. The BBS9 gene was
transiently silenced by siRNA in CMSC isolated from fused specimens
and the effect of this gene modulation was analyzed using real time PCR.
Results: The expression and localization of BBS9 appeared aberrant in
fused-sutures- derived cells compared to controls; and increased after 5
days of osteogenic induction. siRNA-mediated gene silencing allowed
reducing by 90% BBS9 expression upon 48 hours of treatment and
induced the downregulation of the ospecific transcription factor RUNX2.
Furthermore, the expression of SMO, a key molecule of the hedgehog
signaling pathway, was down-regulated by 50% upon BBS9 silencing.
Conclusion: These data seemed to indicated a previously unknown role
of BBS9 in osteogenesis, enabling to confirm its functional implication in
the aberrant osteogenic process occurring at the site of premature suture
closure in NSC.

FP16

Pseudomeningocele with orbital extension as a complication of
fronto-orbital advancement and remodelling in craniosynostosis: a
retrospective review

GanesalingamNarenthiran, A. Hennedige, Sasha Burn, David Richardson,
Partha Vaiude, Christian Duncan, Ajay Sinha (Liverpool, United
Kingdom)

Introduction: We present a series of patients who developed a
pseudomeningocele following fronto-orbital advancement and remodel-
ling (FOAR), describing clinical presentation, investigation and manage-
ment. Risk factors are identified and preventative strategies suggested.
Methods: All patients who developed a pseudomeningocele post-FOAR
from 2002-2012 at our centre were identified and studied.
Results: 236 FOAR operations were carried out over 12 consecutive years.
61 of these patients were syndromic. Pseudomeningocele occurred in 6
patients all of whom were syndromic. Of affected patients - 4 had raised
intracranial pressure (ICP) pre-operatively, 4 had a recognised dural tear at
FOAR and 4 had an infection post-surgery. Clinically they presented with
orbital swelling, ptosis and proptosis. Details of management will be present-
ed. Decompression of the pseudomeningocele with excision and duraplsty
was carried out in all 6 patients. 4 patients had a calvarial graft cranioplasty
and a further 2 had a titanium mesh. 1 patient developed epilepsy. No other
ocular, aesthetic or recurrence related complication was noted.
Conclusion: Pseudomeningocele has not previously been described in
FOAR as a large series of consecutive patients.We have identified a 2.5%
overall incidence which increases to 10% in the syndromic population.
The risk factors include syndromic craniosynostosis, dural tear, hydro-
cephalus or raised ICP, infection, persistent CSF leak or presence of dead
space. Preventative strategies include CSF management prior to or post-
FOAR. Diagnosis and treatment of a pseudomeningocele should be
prompt to prevent long term complications.
Competing interests: None
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Management of Chiari I malformation in patients with complex
craniosynostosis: concurrent posterior calvarial expansion and
foramen magnum decompression

Ganesalingam Narenthiran, Partha Vaiude, David Richardson, Christian
Duncan, Sasha Burn, Ajay Sinha (Liverpool, United Kingdom)

Introduction: Patients with complex craniosynostosis could have cranio-
cerebral disproportion and Chiari I malformation. Such patients are liable
to develop syringomyelia, hydrocephalus and apnoea. These patients
have been managed in number of ways: hindbrain decompression, pos-
terior calvarial expansion and posterior calvarial distraction. Here we
describe our experience with concurrent posterior calvarial expansion
and foramen magnum decompression
Method: The operative database of the Department of Paediatric Neuro-
surgery, Royal Liverpool “Alder Hey” Children’s Hospital was searched
for patients who have undergone posterior calvarial expansion (through
posterior distraction or posterior remodeling) over the period of 2009-
2013. The demography, diagnoses, pre-op and post-op conditions were
extracted from clinical notes and imaging studies.
Results: Eight patients were found to have undergone current posterior
calvarial expansion and foramen magnum decompression. All these
patients had complex craniosynostoses with additional Chiari I malfor-
mation. Five of the patients had posterior calvarial distraction and 3
patients had posterior calvarial remodeling. Four of the patients had
Pfeiffer’s syndrome, 2 patients had Crouzon’s syndrome, 1 patient had
Apert’s syndrome and 1 patient had multiple cranial synostosis.
There were 2 males and 6 females. The ages of the patients ranged from 6
months to 15.5 years (mean: 3 years and 1 month; median 1 year and 2
months). The follow-up ranged from 1 month to 3 years (mean: 11
months; median: 3 months). The surgical technique and the outcome will
be discussed in the presentation
Conclusion: Concurrent posterior calvarial expansion and foramen mag-
num decompression for complex craniosynostois patients with cephalo-
cerebral disproportion and Chairi I malformation is a safe procedure.
None of our patients subsequently developed syringomyelia however,
patients would need longer follow-up to ascertain the long-term benefit of
the combined procedure.
Competing interests: None
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Parietal foramina and relationship to syndromic and non-syndromic
craniosynostosis

Reema Chawla, Hiroshi Nishikawa, Guirish Solanki (Birmingham, Unit-
ed Kingdom)

Objectives: Parietal foramina (PFM) are congenital calvarial abnormal-
ities that cause symmetrical paired round defects in the upper posterior
angle of the parietal bones.Mutations inMSX2 and ALX4, are thought to
lead to abnormal ossification causing isolated enlarged PFM; however
there are several reports describing the association of PFM with
craniosynostoses. In this study, we ascertain the incidence and size of
PFM in all patients with syndromic and non-syndromic craniosynostoses.
Design: Retrospective Cohort Study
Subjects: All patients diagnosed with craniosynostoses from 2001 on-
wards, presenting to Birmingham Children’s Hospital.
Methods: The 3D CT images of all patients were examined for the
presence and size of PFM using PACS software. The occurrence of other
foramina and ossification defects was also noted.
Results: A total of 474 patients with 3D CT images were found. 64
children (13.5%) had syndromes (Apert’s, Crouzon’s, Muenke’s,
Pfeiffer’s, Saethre-Chotzen) and 410 (86.5%) were non-syndromic cases

of craniosynostosis. PFMwere observed in 13 (20.5%) syndromic and 20
(4.9%) non-syndromic children giving a risk ratio of 3.4 (95%CI 2.075 –
5.5921), Odds ratio of 4.97 and Fisher’s p<0.00010. Pfeiffer’s 75% (3/4)
of and Saethre-Chotzen 62% (8/13) showed the highest frequency. In
addition, occipital foramina were also present in 15 (23.4%) syndromic
and 22 (5.4%) non-syndromic children.
Conclusions: There is an overall incidence of foramina in
craniosynostoses of 13.3%. Parietal foramina occurred in 7% with its
incidence being 5 times greater in syndromic cases. Future work includes
genetic studies of patients with PFM and follow-up to establish
syndromic associations and clinical correlations including raised ICP.

FP19

Hybrid model for craniosynostosis

Jing Jin, R. Eagleson, Sandrine de Ribaupierre (London, ON, Canada)

Introduction: Craniosynostosis cases in which skull growth is restricted
perpendicular to the fused suture have been observed since an initial
description reported by Virchow in 1851. Since then, multiple explana-
tions and models to explain the skull shape have been developed. The
restriction in growth perpendicular to the prematurely fused suture has
been modeled, but it is unclear whether the asymmetrical bone deposition
seen in animal models apply to humans (Delashaw 1991).
Methods: We have developed a hybrid model (standard finite element
method with volume-preserving structural modeling) composed of the
nine segmented skull plates as rigid surfaces, deformable sutures, and a
volumetrically-controllable deformable brain. To represent
scaphocephaly and metopic suture synostosis, we fused respectively the
parietal bones or the frontal bones, and used our model to simulate brain/
skull growth. Stress and strain forces were analysed at multiple nodes
along the sutures during the growth, and we were able to model a number
of growth patterns along the suture edges, in conjunction with the
resulting overall skull shape.
Results: The skull measurements obtained from the models were then
compared to CT-scan of patients with craniosynostosis. We obtained similar
cranial indexes and skull shapes in our computedmodels as found in patients.
Conclusion: Our model can produce intuitive 3D graphical representa-
tions of the brain/skull growth to help understand abnormal skull growth
in craniosynostosis, and can be used as a planning tool to predict the
qualitative outcome resulting from a planned surgical correction.

FP20

Reconstructive surgery for craniosynostosis

Alexey Krivoshapkin, Vyacheslav Kobozev, Gleb Sergeev, Anton
Gorbatykh (Novosibirsk, Russia)

Introduction: The incidence of craniosynostosis is 1:2500 newborns. It
is a cause of characteristic skull deformation, developmental delay, dis-
orders of muscle tone and sleep apnea. There is no standardized treatment
strategy and generally accepted surgical techniques for craniosynostosis
management yet.
Materials and Methods: Sixteen children with isolated craniosyn-
ostos is underwent surgery. Ten pat ien ts (62 .5%) had
scaphocephaly, four (25%) had plagiocephaly and two (12.5%)
suffered from trigonocephaly. All the patients were examined by
head CT with 3D-reconstructions before surgery, next day and 6
months after surgery. In all cases reconstructive craniotomy was
performed to get the normal skull anatomy. At the base and in the
areas of the highest linear tension bone flaps were fixed with
titanium plates. All the other flaps were fixed using biodegradable
materials. Mean follow-up time was 2.7 years.
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Results: Good cosmetic outcome was achieved in all the patients. One
patient (6.25%) required intra-operative blood transfusion. Two patients
(12.5%) had hyperthermia during early post-operative period. Three
patients (18.75%) had subcutaneous hematomas which were successfully
resolved. According to follow-up CT scan there were no cases of the
disease recurrence and ossification islets began to form between the bone
flaps. The form of skull, head circumference, behavioral and motor devel-
opment in all the operated children were within the age normal limits.
Conclusion: The early reconstructive surgery with biodegradable mate-
rials for craniosynostosis is safe and brings to good cosmetic outcomes.

FP21

The use of differentmethods to evaluate the postoperative outcome of
coronal and metopic synostosis surgery in a small clinical series and
literature review. The necessity for a unified, widely accepted
evaluation method of craniosynostosis surgery

Georgios Markogiannakis, Olympia Karypidou, Savvas Melissaris,
Pavlos Foteas, Michael Koutzoglou (Athens, Greece)

Introduction: Craniosynostosis surgery has evolved several surgical
techniques in order to aesthetically remodel the skull contour and inmany
cases to decompress the brain. Numerousmethods that are based either on
subjective or objective criteria have been proposed to evaluate the post-
operative outcome and are used variably by institutions worldwide, which
limits the accurate assessment and consequently the review of the indi-
vidual surgical techniques. We retrospectively reviewed a series of 10
patients operated for craniosynostosis in our clinic between 2009 and
2013. The aim of our study is to analyze the outcome by employing the
Whitaker classification and more objective computed tomography mea-
surement techniques and compare it to the literature.
Methods: The sample of our study was 10 patients, 7 males and 3
females, with a median age at the time of operation 10 months. The types
of deformities corrected were unilateral coronal synostosis (4 patients),
bilateral coronal synostosis (2 patients) and metopic synostosis (4 pa-
tients). The operative techniques used were the frontorbital advancement
and cranial remodeling.
Results: According to the Whitaker score, 8 patients reached excellent
aesthetic result (Category I) and 2 patients good (Category II). The CT
scan quantitative evaluation method was utilized and the mean supraor-
bital rim projection to cornea plane difference towards normal in
bicoronal and unicoronal craniosynostosis was 8,5mm and 10,4mm
respectively and the mean postoperative frontal stenosis ratio in the
metopic craniosynostosis was 1,21. Our results are all in accordance with
those of the literature.
Conclusion: Different methods are used to evaluate the postoperative
result in craniosynostosis surgery. Small neurosurgical departments can
assess their results more efficiently by utilizing more than one method. A
more systematic, objective and widely accepted method should be intro-
duced in order to facilitate the review of the evolving surgical techniques
and modifications.
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A unique case of isolated lambdoid synostosis presenting with intra-
cranial hypertension: an examination of aetiology and management
by posterior skull vault expansion

Manjit Dhillon, Amedeo Calisto, David Koppel, Meharpal Sangra
(Glasgow, United Kingdom)

Introduction: Lambdoid synostosis as an isolated condition is uncom-
mon, with an estimated incidence of approximately 2% (Shillito and
Matson 1968). Unlike other single suture synostoses, in which intracra-
nial hypertension (ICP) has a reported prevalence of 15-25% of cases

(Renier et al 1982) there are no published case reports or series to identify
the frequency that patients with isolated lambdoid synostosis are affected.
We present a unique case of a child presenting with lambdoid synostosis
who on investigation was found to have intracranial hypertension. We
propose that the anomalous pattern of venous drainage identified in this
child provides a likely explanation for presentation and that successful
treatment can be effected by techniques to expand the skull using either
static expansion or dynamic distraction techniques.
Methods: A single case report with a review of the literature.
Results: 3D reconstruction of planar CT imaging demonstrates the un-
usual phenotype associated with this uncommon single suture synostosis.
Examination confirms eye field changes consistent with elevated intra-
cranial pressures and this is supported by intracranial pressure monitoring
showing both an abnormal median ICP and pathological wave form
changes. Both CT venography andMR venography identified anomalous
venous drainage and excluded other causes of presentation with symp-
toms consistent with and findings of raised pressure. Treatment resulted
in successful treatment evidenced by restoration of normal eye examina-
tion and behaviour.
Conclusions: Intracranial hypertension can be associated with this un-
common form of single suture synostosis and that anomalous venous
drainage should be considered a possible underlying aetiology. Success-
ful treatment can be with skull vault expansion techniques.

SESSION 3: Audit and outcome in Pediatric Neurosurgery
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Neural tube defects over the years – An Irish perspective

Tafadzwa Mandiwanza, Orla McMahon, Mohammed Sattar, Darach
Crimmins, John Caird (Dublin, Ireland)

Neural tube defects (NTD) are among the commonest congenital defects
of the central nervous system. Surviving patients often face multiple
morbidity and require ongoing multidisciplinary input throughout their
lives. In the USA NTD affect 1 in 3000 pregnancies with a live birth rate
of 3.5 cases/10000 births. The European figures reveal a 7.9 cases/ 10000
pregnancies. There is no centralised database for NTD in Ireland, with
three separate registries reporting to EUROCAT. This makes it difficult to
determine the exact impact of these defects on the Irish health system.
Since 2008 our centre became the national centre for Paediatric Neurosur-
gery. As a result babies born with NTD are usually referred to our service.
On examining our practice we have found between 24-45 new cases per
year with a majority of myelomeningoceles approx. 70% of NTD. The
majority are children of Irish parentage despite migration patterns over last
5 years showing increased immigration from Eastern Europe and Africa.
Our shunt rate for these is 77% with 24% infection rate.
Given the high prevalence of neural tube defects in Ireland we are
currently in the process of conducting a genetic study of our patient
population with the aim of running microarray Comparative Genomic
Hybridisation to determine copy number variables. That may lead to the
identification of causative genes in our population.

FP24

IQ findings at age 10 in a cohort of craniosynostosis patients

Maggie Bellew, Mark Liddington, John Russel, David Bonthron, John
Goodden, Paul Chumas (Leeds, United Kingdom)

Introduction: To verify that Verbal IQ (VIQ) is significantly higher than
Performance IQ (PIQ) in patients with single suture sagittal synostosis
(SS), despite falling within the “average” range for intelligence; and to
determine whether this also occurs in other types of craniosynostosis.
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Methods: The study involved 81 children with craniosynostosis who had
attended for their routine 10 years of age IQ assessment.
Results: The data confirms the finding of VIQ being greater than PIQ.
There was a difference of 5.0 for all diagnoses combined (p=0.001) and a
difference of 7.2 for the SS group (p=0.002) and of 7.0 for the unicoronal
group (p=0.042). This was despite the mean Full Scale IQ (FSIQ) score
for all diagnoses of craniosynostosis combined (97.5), falling within the
“average” range for the general population. There was some variation
across the different diagnostic groups, with the SS group showing the
highest FSIQ. The VIQ>PIQ effect was not found with multi-suture
diagnoses. Surgery and its timing appeared to have no relevance.
Conclusions: The results of this study confirm the finding that at long-
term follow-up, although children with craniosynostosis fall within the
normal range for intelligence, there is a VIQ>PIQ discrepancy, above
what would be expected in the normal population, and which may
therefore be indicative of more subtle difficulties in achievement.

FP25

Tethered cord syndrome after myelomeningocele: outcome and
retethering

Ricardo Gepp, Rogerio Sacco, Henrique Sousa, Andre Borba (Brasilia,
Brazil)

Introduction: The evaluation of the results after the release of tethered
spinal cord can be difficult in many cases. The presence of clinically
important changes at the time of initial surgery complicates the assess-
ment of the results and the chance to establish new anchoring postoper-
atively. Patients who already have significant scoliosis or bladder changes
have the greatest difficulty for evaluation. The authors studied patients
who underwent tethered cord release and assessed the need for reopera-
tion in patients with and without ability to ambulate.
Methods: We studied 82 children with tethered cord secondary to
myelomeningocele in the period 2006-2012. Were evaluated ages, gen-
der, level of myelomeningocele, presence of shunt, marching ability and
surgery. The final outcome was the need for surgical reoperation. We
compared the group of children with walk and the group without walk.
Results: We found that patients able to walk had higher incidence of
reoperation when compared to non-ambulating. Children with walking
ability were operated due to loss of performance, changes in bladder
function, pain or scoliosis. Surgery in children without walk were pri-
marily intended for worsening bladder and scoliosis.
Conclusions: The authors conclude that the incidence of new surgery was
higher in children with capacity to walk. There is an assumption that the
incidence of retethering should be proportional to both types of patient, but
the diagnosis is more performed on patients with able to ambulate.
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Clinical evolution of spinal cord dysraphisms that undergo early
surgical intervention: a single institutional experience

Gemma Garcia-Fructuoso, Julita Medina, Santiago Candela, Mariana
Alamar, Patricia Puerta, AntonioGuillen,Monica Rebollo (Barcelona, Spain)

Introduction: Spinal dysraphisms comprise a wide spectrum of
congenital malformations with diverse clinical manifestations.
The role of surgery for complex lesions such as spinal cord
lipomas has generated controversy and significant changes in their
management, ranging from total removal of the lesion to a more
conservative management. In our institution, patients with occult
spinal cord dysraphisms, particularly spinal lipomas, undergo ear-
ly surgical intervention. In this study, we report our institutional
experience with spinal cord dysraphisms, focusing particularly on
the clinical evolution of patients with spinal cord lipoma.

Material and Methods:We reviewed the medical records of all patients
diagnosed of spinal dysraphism managed by neurosurgery and physical
medicine and rehabilitation between 1992 and 2012 Only patients with
complete clinical data (clinical, radiological and surgical management
data) were included in the study.
Results: Eighty-six patients were included in the study including 6
patients with sacral agenesis, 12 with spinal dermal sinus tracts,
35 patients with myelomeningocele, 3 meningocele (all of them
operated) and 30 patients with spinal lipomas (22 lipomas of
conus medullaris (20 operated) and 8 filum terminale lipomas (5
operated). The percentage of patients with lipomas of conus
medullaris that required a second surgical intervention was of
35% (7 of 20). This percentage drops to 25% (7 of 28) if patients
with meningocele and phylum terminale lipomas are included;
these required no further surgeries.
Conclusions: According to other series that review the evolution of spinal
cord lipomas, we have a high percentage of patients with lipomas of conus
medullaris that require further surgeries. Consequently, our surgical approach
as well as our surgical techniques needs to be reevaluated.

FP27

Encephalocele – Experience in a series of 42 cases

Nelci Zanon, Luanda A. Collange Grecco,Marcia NorikoOliveira Homa,
Giselle Coelho, Francinaldo Gomes, Rafael Loduca, Marise Audi, Rita
Delgado Vilora (Sao Paolo, Brazil)

Introduction: Encephalocele is a rare congenital anomaly of the central
nervous system, accompanied by defects in the skull and dura with
herniation of brain tissue, meninges and cerebrospinal fluid. The aim of
this study was to perform a descriptive analysis of a series of cases of
children with encephalocele.
Methods: Retrospective, descriptive, multicenter study was conducted
between 1995-2009 in a Beneficencia Portuguesa Hospital and Hospital
Santa Marcelina - Itaquera, São Paulo - SP. A series of 42 surgeries to
repair encephalocele is described. The children studied were operated
aged between 12 hours and 6 years old. A descriptive analysis of clinical
aspects presented by the cases studied was performed.
Results: Forty patients were diagnosed with encephalocele, with the
highest prevalence for females (22 women). Regarding the anatomical
location, 30%were anterior/ fronto-facial (12 patients) and 70% posterior /
ocipital (28 patients). In the anterior localization. 37 in the vertex (92.5%
and 3 frontoethmoidal / sincipital (7.5%). Eleven patients (27.5%) were
associatedwith other pathologies: hydrocephalus (4 cases, 10%) , amniotic
band (5 cases, 12.5%), cardiac malformation (1 case, 2.5%), agenesis cutis
(1 case, 2.5%) and microcephaly (1 case, 2.5%). Two patients underwent
an adicional surgical procedure to treat hydrocephalus, wound dehiscence.
Conclusion: Posterior encephalocele was more frequent in this series.
Approximately 27.5% of the cases presented other congenital anomalies.
The most common neurological malformation associated with
encephalocele was hydrocephalus.
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AVM in children. Our experience with a series of 48 patients

F. Fomekong, Alexandru Szathmari, Pierre-Aurelien Beuriat, B. Grassiot,
F. Turjman, Carmine Mottolese (Lyon, France)

Introduction: Despite multiple treatment modalities (embolization, sur-
gery or radiosurgery) the effective combination to treat a child with AVM
is still debated.We retrospectively reviewed a series of 48 children treated
in the last 20 years in our unit.
Methods: Forty-eight patients (29M and 17F) with an average of 11.6
years old were operated between January 1990 and February 2011 with a
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minimum follow-up of one year. Criteria of evaluation were the post-
operative neurological status improvement (according to the MRC scale
and the Rankin score) and the degree of exeresis on the post-operative
delayed angiography. All but 4 patients (epilepsy) presented with head-
aches. Neurological deficits were present in 17 patients and epilepsy in
10. Thirteen patients were in coma when the treatment started. Hemor-
rhage was the initial feature in 43 patients: in 20 with intraventricular
inundation. All patients were patients with an angiography. Sixteen
patients were operated in emergency. Four patients were benefitted of
pre-surgery embolization before 2000 and 12 in the last 10 years.
Results: Two patients died after surgery but they were operated in a
critical state. Forty-two patients benefited from complete surgery treat-
ment documented by arteriography. Four patients needed further radio-
surgery for residual lesions. Six patients presented with residual motor
deficits. Normal schooling was possible in 40 patients.
Conclusion: Our strategy for treatment of AVM in the last years is not
really changed in pediatric population. We think that the best treatment is
embolization closely followed by microsurgical removal.
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Pediatric intracranial developmental venous anomalies (DVAs): how
often do they bleed? A 10-year review

A.H.D. Silva, H.E. Wijesinghe, U. Farooq, K. Parkes, G.A. Solanki
(Birmingham, United Kingdom)

Objectives: Developmental venous anomalies (DVAs) occur singly or in
association with vascular malformations. Venous hypertension is implicat-
ed as a causal mechanism in haemorrhage, cavernoma development and
white-matter ischaemia. There are no published studies describing paedi-
atric natural history or risk factors for intracranial haemorrhage (ICH). A
Scottish adult-DVA study reported haemorrhage in 1%. We evaluate
clinico-radiological features, risk-factors and outcome of paediatric DVAs.
Design: Retrospective review.
Subjects: 52 children (20 girls, 32 boys), median age 6 years, with
neonates < 2%, infants 11.5%, 1-5-years 31%, 5-12-years 31% and
25% 12-16-years.
Methods:Medical records, PACS and prospective neurosurgery databases
reviewed. 303 radiological studies were evaluated between 2003-2013.
Results: Asymptomatic DVAs accounted for 92.3%. Age, gender, eth-
nicity were non-significant to DVA-bleeds. Half of DVAs occurred over
the age of 5. Left-sided DVA bleeds predominated (75%; p=0.29).
Anatomical distribution of DVAs revealed predilection for frontal region
(42.3%), temporal (11.5%), parietal (9.6%), occipital (5.8%), posterior
fossa (17.3%), 13.5% deep in basal ganglia. 5.8% (3/52) DVAs presented
with cavernomas (p<0.01), none with aneurysms or AVMs. Relative risk
of a cerebellar DVA-bleed was 5.35-fold greater, Odds Ratio of 6.83,
95%CI (0.8-58). 5.8% (3) had more than one DVA. 7.7% (4) suffered
DVA-related ICH presenting with neurological deficits. 50% had condi-
tions associated with venous hypertension/ICP. There were 3 deaths
unrelated to DVAs over median follow-up of 3.8 years.
Conclusion: Most DVAs occur frontally. DVA haemorrhage was 7-fold
greater than in the adults and significantly associated with cavernomas
and cerebellar bleeds. A larger cohort evaluation is recommended.
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Spontaneous intracranial haemorrhage in children: is it possible to
establish prognostic factors?

Eduardo Jucá, Erika Souza, Larissa Sampaio, Valéria Gadelha, Carla
Menezes (Fortaleza, Brazil)

Introduction: Spontaneous intracranial hemorrhages are rare events in
children, presenting high risk of death and permanent disability. Present

work presents one year casuistic of a tertiary pediatric hospital in order to
discuss epidemiology, clinical and diagnostic features, management and
prognostic factors.
Methods:Report of one year casuistic (2012) of intracranial spontaneous
hemorrhage and literature review. Prematurity hemorrhage was excluded.
Results: Ten cases were registered, five male, five female. Medium age
was 9,3 years, ranging from 7 to 14 years. All patients had an acute
clinical presentation of headache followed by consciousness deteriora-
tion. All cases had a CTscan confirming intracranial bleeding. In 5 cases,
an arteriography unveiled an arterio-venous malformation (MAV). A
ruptured arachnoid cyst was the cause of bleeding in two cases. Two
cases had not identifiable etiologies despite of complete investigation.
One case presenting subarachnoid diffuse hemorrhage had rapid progres-
sion to severe brain edema and death. The insertion of external ventricular
drainage (EVD) was performed in two cases. The two ruptured arachnoid
cysts were treated by insertion of a subdural drainage for a few days. Two
patients required surgical evacuation of hematomas due to mass effect.
Conservative treatment was the option in four cases. Of the patients who
had ventricular inundation, one had permanent deficits and other had
EVD associated ventriculitis. Seven patients had complete recovery.
Conclusions: Non traumatic intracranial hemorrhages in children and
adolescents are rare, but potentially harmful. In accordance with previous
literature, the more frequent etiology in our series was an AVM. Other
entities may be involved and there are cryptogenic cases. Management
might be individualized, cases presenting intracranial hypertension im-
pose surgical treatment. Although bigger series are needed to establish
statistically defined prognostic factors, volume and topography of the
bleeding and occurrence of ventricular inundation with hydrocephalus
seem to indicate a worse evolution.
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Posterior circulation aneurysms in pediatric populations – A single
institution experience

GaurangVaghani, Pankaj Kumar Singh, Bhawani Shankar Sharma, Nalin
K. Mishra (New Delhi, India)

Background: Pediatric posterior circulation aneurysms are rare entity.
They differ from adults aneurysms in various aspects like morphology,
etiology, management and outcome.
Methods: All the patients with age less than 18 year with posterior
circulation aneurysm managed at our institute from January 2001 to Janu-
ary 2014 were include in this retrospective study. Demographic, clinical,
radiological and management details were retrieved from hospital records.
Results: Total 15 (21%) patients with posterior circulation aneurysms
were included in the study with mean age of 13.3 years (range-7-18
years). Sixty percent of patients were male. Headache was presenting
symptoms in 54 % of patients followed by cranial nerve palsies (20%),
seizure (13%) and ataxia (13%). Subarachnoid heamorrhage was present
in 80% of patients on radiological studies. Most common location of
aneurysmwas in Posterior Cerebral Artery in 47% of patients followed by
Vertebral and Basilar artery in 20% patients each. Two patients
(13%) were having multiple aneurysms. Dissecting aneurysm was
present in 60% of patients. Nine (60%) patients underwent
endovascular surgery and in one (7%) patients microsurgical clip-
ping were performed. In 2 (13%) patient spontaneous thrombosis
and occlusion of aneurysm was observed. Twenty percent patients
developed hydrocephalus which required intervention in form of
ventriculoperitoneal shunt. At mean follow up of 29.7 months
complete occlusion was observed in 80 % of patients. Good
outcome was present in 86% of patients at last follow up.
Conclusion: Posterior circulation aneurysms are of dissecting variety
commonly and Posterior cerebral artery was most common location.
Good outcome was observed with both endovascular and microsurgical
treatment at long term follow up.
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Tethered cord syndrome – Surgery, pathology and outcomes

Neelam Krishnan Venkataramanaa, S.K.Shankar (Bangalore, India)

The author had the opportunity to treat 555 children with tethered cord
syndrome. The age groups were ranging from one month to sixteen years.
Pathologically myelomeningoceles were 179, Lipomeylomeningoceles
were 198, split cord malformations were 35, low placed conus - 110,
dermal sinus - 22, non neurogenic bladder - 11. They were all investigated
and treated according to the pathology. Majority of children were
asymptomatic and post operative results were different in symp-
tomatic and asymptomatic groups. The neurological recovery was
poor in symptomatic group with significant neurological deficits. Patho-
logically areas of cystic hygroma like enlarged spaces, hyper trophic
muscle, abnormal lymphatics, dystrophic neural tissue were seen.
Retethering was seen in about 10-15%. The algorithm the clinical out-
comes will be presented.
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Development of pediatric neurosurgical unit in Kuwait

Radovan Mijalcic, Tarik Al-Sheikh (Belgrade, Serbia & Kuwait City,
Kuwait)

Introduction: The aim of this study is to evaluate pediatric cases that
have been operated on in Ibn Sina Hospital, Kuwait City, KW, during the
last two years, emphasizing the marked increase of total number of
patients, their outcome, complications and difficulties as well as some
very rare disorders with which we were faced.
Methods: We used retrospective analysis and routine statistical methods
in order to assess the local incidence of some disorders, the frequency of
postop. complications and overall outcome.
Results: Significant increase in treated pediatric cases was noted.
The local incidence of myelomeningocele and encephalocele cases
is much greater than one cited in literature or elsewhere. Other
spinal malformations, multiloculated hydrocephalus and CNS in-
fections are also more frequent. We have noticed a worrying
increase in infectious postop. complications especially after shunt surgery
and other diversion procedures. We tried to realize reasons for that, to
represent some really rare syndromes and diseases in children population
and to study the difficulties and complications that we encountered in our
practice.
Conclusion: In personnel and technical terms, Ibn Sina Hospital is
becoming a regional center for the treatment of neurosurgical problems
in children of significance not only for the State of Kuwait but also for the
neighboring Gulf countries. Further support of ESPN experts is crucial
for improving the quality of treatment.

SESSION 4: Complex hydrocephalus and neurosurgical
management of the preterm infant
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Treatment of post-haemorrhagic hydrocephalus in prematurity:
single-centre experience

Benedetta Pettorini, Bassel Zebian, William John Kitchen, Christos
Chamilos, Ganesalingam Narenthiran, Jonathan Ellenbogen (Liverpool,
United Kingdom)

Introduction: Despite the fact that many infants with post-haemorrhagic
hydrocephalus (PHH) ultimately require permanent cerebrospinal fluid
(CSF) diversion, early insertion of ventriculoperitoneal (VP) shunts is

generally contraindicated due to high complication rate. The primary aim
in early surgical management of PHH is to achieve short-term control of
intracranial pressure with relatively non-invasive procedures with lower
complication rates than immediate placement of permanent shunts,
allowing for spontaneous resolution of hydrocephalus in some cases,
and buying time for infants with persistent hydrocephalus to grow to a
stage where permanent VP shunts are relatively well-tolerated. A range of
different approaches have been used on infants with hydrocephalus
secondary to IVH, each with its own theoretical advantages; however,
there remains no clear consensus on the best method to use.
Methods: Premature babies admitted to our centre between 2009 and 2013
were included in this study. Medical records and imaging studies were.
Gestational age, birth weight, duration of treatment efficacy, type of surgery,
requirement for permanent shunting and complications were recorded.
Results: Twenty-three patients with PHH were treated. Mean age at
diagnosis was 25 weeks gestational age and mean age at surgery was
29weeks. One patient had an external ventricular drainage inserted with a
subsequent infection which required treatment and a permanent shunt was
then inserted. Twelve patients had insertion of subcutaneous reservoir,
with infection rate of 30% and 15% CSF leak; the shunt conversion rate
was 100%. 10 babies had ventriculo-subgaleal shunt insertion, with a
complication rate of 10% and shunt conversion of 90%.
Conclusion: There is a clear need to standardize care pathway, timing of
neurosurgical consultation, frequency and modality of imaging for pre-
mature babies with PHH Ventriculo-subgaleal shunt offers a simple,
effective and relatively safe treatment, with a lower risk of complications
and the possibility of avoiding permanent shunting.

FP35

Multiloculated hydrocephalus in preterm infants: a surgical
challenge

Andrea Carai, Paolina Giuseppina Amante, Carlo Efisio Marras,
Francesco Portaluri, Teresa Fasano, Raffaella Messina, Alessandro De
Benedictis, Emidio Procaccini, Andrea Dotta, Cinzia Auriti, Paolo Palma
(Rome, Italy)

Introduction: Multiloculated hydrocephalus is a challenging clinical
condition with a complex pathogenesis that occurs in a minority of pre-
term children with post-hemorrhagic/post-infective hydrocephalus. Mul-
tiple ventricular shunt procedures, endoscopic cyst fenestrations and open
surgical procedures have been reported to benefit these patients. Thera-
peutic rationale should be to simplify ventricular anatomy and stabilize
the hydrocephalus with a minimum possible number of ventricular
shunts. However, there is no consensus on the optimal treatment and its
timing. We present our experience in this controversial field.
Methods: We reviewed all hydrocephalus cases referred to the Neuro-
surgery Unit at the BambinoGesù Children Hospital in Rome in the last 3
years. Data were obtained from clinical charts and radiology reports.
Multiloculated hydrocephalus was defined as presence of more than
one extraventricular cyst in association to ventricular enlargement. Num-
ber and type of surgical procedures were recorded for this subpopulation
and radiology images and clinical records were reviewed in detail.
Results:Wewere able to identify 6 children diagnosed with multiloculated
hydrocephalus, accounting for 2% of all hydrocephalus cases. All 6 patients
were very low birth-weight showing intraventricular hemorrhage soon after
birth and had evidence of CSF infection during the follow-up. Average
number of surgical procedures per patient was 13. Procedures included:
navigation assisted ventricular and cystic shunt placement, endoscopic cyst
wall fenestrations and robotic assisted procedures. Open surgery was
performed in a single case of cerebello-pontine angle cyst.
Conclusion: Multiloculated hydrocephalus is a challenging condition to
treat. As previously reported, multiple procedures were needed before stabi-
lization of the clinical picture. Neuroendoscopy, intraoperative navigation and
robotics represent a significant advancement in the care of these children.
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Intraventricular hemorrhage in preterm infants: proposal of a new
strategy

Armando Cama, Marcello Ravegnani, Gianluca Piatelli, Alessandro
Consales, Marco Pavanello, Andrea Rossi, Andrea Moscatelli, Luca
Ramenghi (Genova, Italy)

Introduction: In preterm infants, 75% of germinal matrix/
intraventricular hemorrhage (GMH/IVH) occur by 72 hours, and > 95%
by 1 week after birth. Intraventricular blood clots, fibrosing arachnoiditis,
and subependymal gliosis may alter CSF dynamics, causing obstruction
or hindering resorption. We present our experience with long-term exter-
nal ventricular drainage (EVD) as an early surgical option to reduce
ventriculoperitoneal (VP) shunting.
Methods:We studied 87 preterms (gestational age: 28.4 weeks average;
birth weight: 1252 g average). Ventricular size was assessed with
transfontanellar ultrasound (US). Post-hemorrhagic hydrocephalus
(PHH) was defined as a bifrontal diameter 4 mm > 97th centile, with
evidence of IVH. Surgery was performed at 4 days of IVH onset (age: 8
days average, range 4 to 17 days). An EVD was placed using a neonatal
skull mini-screw, allowing complete isolation of the catheter from the
skin. The EVD was kept in place for 33.4 days on average, and was
removed with CSF protein <100 mg/dL, normal intracranial pressure for
48-72 hours, and no evidence of ventricular dilatation.
Results: 95.5% of patients survived, whereas 4.5% died from unrelated
causes. 81% of survivors were shunt free. Of 16 patients who eventually
received a ventriculoperitoneal shunt, 13 (81%) were treated with EVD after
age 10 days. CSF culture was normal in 98.8%; only one (1.2%) had CSF
infection due to sepsis. Mechanical EVD obstruction occurred in 2 (2.3%).
Neurological development at 3 years was normal in 25%; mild to moderate
delay occurred in 50%, and severe delay/cerebral palsy in 25%. Epilepsy
occurred in 18%, strabismus in 31%, and visual dysfunction in 31%.
Conclusions: Early (ie, before age 10 days), long-term EVD is a safe
technique that prevents hydrocephalus and dramatically reduces the
incidence of permanent shunting and long-term morbidity, while mini-
mizing the risk of CSF infection.
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Antibiotic impregnated catheters reduce ventriculo-peritoneal shunt
infection rate in high risk pediatric patients

Giovanni Raffa, Rosaria Viola Abbritti, Lucia Marseglia, Eloisa Gitto,
Antonino Germanò (Messina, Italy)

Introduction: The incidence of ventriculo-peritoneal (VP) shunt infec-
tion accounts for about 5% - 15%, but it can rise up to 70% in specific
high-risk subgroups, representing a dramatic event, complicated by high
morbidity and mortality rates. Antibiotic-impregnated catheters (AICs)
have been designed to reduce shunt infections, but reports on their
efficacy are discordant, especially in young children. The aim of this
study is to assess, for the first time, the efficacy of AICs in newborns and
infants at very high-risk for shunt infection.
Material and Methods: We reviewed the medical records of newborns
and infants treated with a VP shunt for newly diagnosed hydrocephalus.
Patients were divided in two groups: Group A was composed by children
who received AICs, whereas Group B included children implanted with
standard silicone catheters (non-AICs).We compared the shunt infection rate
in both groups, and analyzed differences in specific high-risk subgroups
(preterm newborns, children with post-hemorrhagic or post-infective hydro-
cephalus, and children with a previous external ventricular drainage).
Results: Forty-eight children younger than 1 year old were included in
our study. Twenty-two patients were implanted with an AIC, whereas 26
patients received a standard silicone catheter. The follow up was at least 1

year (mean 8 ± 3 years). Infection rate decreased from 34,61% in non-
AICs group to 9,09% in AICs group. Moreover, AICs showed to have a
protective effect against shunt infections in all the specific high-risk
subgroups analyzed.
Conclusions: This study demonstrates for the first time that AICs are
effective in reducing VP shunt infection in high-risk pediatric patients
younger than 1 year old.
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Peritoneal failure in VP shunts: a clinico-pathological study

Khaled Aly, Esam Ayad (Cairo, Egypt)

Introduction: Ventriculoperitoneal (VP) shunt failure is not uncommon,
particularly in young infants. Distal failure refers to failure of the absorp-
tive capacity of the peritoneum. This has often been ascribed to subclin-
ical infection. In this work, we are testing this widely held concept.
Methods: We selected ten infants below one year of age with shunt
failure, with evident proximal shunt function. CSF was collected in all
of them with shunt tapping, and sent for culture and cell count. A sample
of peritoneum was collected during shunt revision and pathologically
examined. Infants with evident CSF infection judging by elevated cell
count or detection of bacteria on culture were excluded.
Results: In all the ten selected children whose CSF proved to be clean, a
constant pathological finding was detected. This consisted in a nonspe-
cific inflammatory reaction in the form of heavy lymphocyte infiltration.
No suggestive evidence of pyogenic infection or allergy (Eosinophilic
infiltrate) were detected.
Conclusion: Peritoneal failure in infants is not uncommon. A non-
infectious, non allergic process is suspected. The causes and nature of
this process are not clear. Age plays a major determining factor. This
entity is much less commonly encountered in adults, and much common-
er in young infants.
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Hydrocephalus in Dandy Walker malformation

Ibrahim Shoukry, Hadeer Abdelghaffar, Marian Yousry, Tarek Farid,
Heba Alawady (Cairo, Fayoum & Giza, Egypt)

Introduction:DandyWalker malformation consists of cystic expansion of
the fourth ventricle in the posterior fossa and midline cerebellar hypoplasia
resulting from developmental failure of the roof of the fourth ventricle
during embryogenesis. Dandy walker variant is part of the Dandy Walker
complex, characterized by partial agenesis of the vermis resulting in
communication between the fourth ventricle and cisterna magna. Our aim
is to correlate between size of head circumference and associated hydro-
cephalus and other structural anomalies in Dandy Walker complex.
Methods: Sixteen cases with DandyWalker complex were retrospective-
ly reviewed, eleven males and five females with age range from 4months
to 3 years. Neurological assessment andMRI brain were done for all case;
digital EEG was done if seizures reported and CSF flowmetry when
hydrocephalus was present.
Result: Thirteen cases were offspring of first degree consanguinity
(81%). Eleven cases had psychomotor retardation (68%) with hypotonia
in four cases, ataxia in three, spasticity in two and dystonia in one case.
Microcephaly (below third centile) was present in seven cases (43.7%).
Abnormal EEG was reported in five cases. MRI showed Dandy Walker
malformation in twelve cases (75%) and Dandy Walker variant in four
cases (25%). Five cases had hydrocephalus (31%) and three had agenesis
of corpus callosum (18.7%)
Conclusion: In Dandy Walker complex there is a high incidence of
consanguineous marriage denoting an underlying genetic etiology. Where-
as fourth ventricle dilatation is a common finding in Dandy Walker
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malformation, hydrocephalus of the whole ventricular system is not com-
monly associated. Head circumference is microcephalic in most cases partic-
ularly with agenesis of corpus callosum. Macrocepaly occurs when true
hydrocephalic changes are seen and confirmed by CSF flowmetry studies.
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Effect of surgical treatment of intracranial cysts in children and
infants – Lessons learned

Radek Frič, Anne Henriette Paulsen, Bernt Johan Due-Tønnessen (Oslo,
Norway)

Introduction: The microsurgical or endoscopic fenestration of intracranial
cysts is usually a successful strategy inmost cases. In small children, however,
the volume of the cysts compared to volume of whole cerebrospinal fluid
(CSF) compartment may often be too large to be accommodated by the CSF
circulation, thus often requiring a shunting procedure. In an attempt to define
an optimal treatment strategy, we retrospectively analyzed our experience.
Methods: We conducted retrospective review of charts and images of
patients aged 0-17 years operated on at our department between 2007 and
2013 for simple intracranial, mostly arachnoidal cysts. We specifically
compared surgical results from those aged 0-18 months at the time of
surgery with the rest of the sample.
Results: 93 children (59 boys and 34 girls) were operated on, median age
5 years (range 8 days – 17 years); 31% presentedwithin the two first years
of life. 86 cases were primarily treated by cyst fenestration and 7 by shunt
procedure, respectively. Multiple operations were needed in 29 patients
(31%); there was particularly high number of procedures (median 2 per
patient) in those younger than 1 year. Secondary shunt placement was
necessary in 9 and the third ventriculostomy in 2 of primarily fenestrated
cases, whereas only one of primarily shunted patient received fenestration
later in the follow-up period. At least one surgical or endoscopic re-
fenestration was needed in 20 cases (23%).
Conclusion: In our experience, simple surgical fenestration of intracra-
nial cysts tends to fail more frequently in infants as they more often
present with large-sized cysts and the capacity of CSF compartment to
accommodate additional volume is limited. Derivational procedures, on
the other hand, expose the child to the risk of shunt-related morbidity.
Optimal surgical strategy is therefore difficult to generalize and must
usually be tailored to each individual patient.
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The impact of a nursing care protocol in themanagement of External
Ventricular Derivation (EVD) in a Pediatric Neurosurgery unit

Eduardo Jucá, Patrícia Kozempa, Sâmya Lobo, Suzane Tavares
(Fortaleza, Brazil)

Introduction: External Ventricular Derivation (EVD) is an important
device used in the transitory treatment of hydrocephalus in inpatient
conditions. It requires specific and permanent care from everyone in the
pediatric neurosurgery unit team, but above all from the nursing team.
Aim of this work is describe standard procedures of nursing care directed
to EVD management and its impact in avoiding complications and
adverse effects.
Methods: A protocol of specific procedures of nursing care related to
EVD management was applied under the supervision of three
nurses of the institution at the pediatric neurosurgery unit during
2012. This protocol included keeping the zero level of the reser-
voir bag aligned with the medium point of an imaginary line
situated between the lateral extremity of the orbit ant the external
auditory meatus, corresponding to the Monroe foramen level;
adjusting the height of the system following neurosurgical team
guidance respecting intracranial pressure limits; manipulating the

system as less as possible and always under aseptical conditions;
emptying the collecting bag every 24 hours and registering the CSF
volume as well as its general appearance (clear, hemmorhagic, turbid,
etc.); neurological status assessment emphasizing intracranial hyperten-
sion signs; adjusting the height of the system after changing of the head
position; closing of the drainage system during any transportation or
during intense cry, education of mothers or accompanying caregivers
about the standard procedures and careful manipulation of the child;
change of dressing at the catheter insertion at the skin every 48 hours or
earlier if necessary and use of transparent dressing whenmore appropriate.
Results: With this protocol of nursing care, a very low frequence of
complications and adverse effects was observed. Only 4 cases of EVD
accidental loss were registered, from a total 83 patients treated with this
device during 2012. There was a general perception of improving of the
accompanying person`s skills to deal with the EVD, feeling more secure
and comfortable.
Conclusions: There is an important impact of the quality of nursing care
in the management of EVD devices in a pediatric neurosurgery unit,
contributing to avoid complications and adverse effects.

SESSION 5: Hydrocephalus

FP42

Fidelity study of a new synthetic simulator for endoscopic third
ventriculostomy

Gerben Breimer, VivekBodani, JamesDrake (Groningen, TheNetherlands
& Toronto, ON, Canada)

Introduction: Endoscopic third ventriculostomy (ETV) is an effective
but technically demanding procedure with significant risk. Current sim-
ulators including human cadavers, animal models and virtual reality
systems are expensive, relatively inaccessible and can lack realistic
sensory feedback.We have constructed a realistic low cost, reusable brain
simulator for ETVand evaluated it for fidelity.
Methods: A brain silicone replica mimicking normal mechanical prop-
erties of a 4-month-old child with hydrocephalus was constructed,
encased in the replicated skull and immersed in water. Realistic intraven-
tricular landmarks included the choroid plexus, veins, mamillary bodies,
infundibular recess, and basilar artery. The thinned out third ventricle
floor which dissects appropriately, is quickly replaceable. Standard neuro-
endoscopic equipment including irrigation is used. Bleeding scenarios are
also incorporated. The simulator was tested for fidelity by means of
questionnaires (5-point Likert-type items) with 16 neurosurgical trainees
(PGY 1-6) and 9 pediatric and adult neurosurgeons.
Results: The simulator is portable, robust, and sets up in minutes. Over
95 % of participants agreed or strongly agreed that the simulator’s
anatomical features, tissue properties and bleeding scenarios were a
realistic representation of that seen during an ETV. Participants stated
that the simulator helped develop the required hand-eye coordination and
camera skills, and was a valuable training exercise.
Conclusions: A low-cost reusable silicone-based ETV simulator realis-
tically represents the surgical procedure to trainees and neurosurgeons. It
can develop the technical and cognitive skills for ETV including dealing
with complications.

FP43

Early (<30 day) shunt failure: lessons from 5-years of audit

Ian Anderson, Atul Tyagi, Gnanamurthy Sivakumar, JohnGoodden, Paul
Chumas (Leeds, United Kingdom)

Introduction: Ventriculoperitoneal (VP) shunt failure is a significant
cause of morbidity in the paediatric neurosurgical patient cohort. With
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the need for transparency of surgical results, 30-day outcome measures
have become increasingly important as a potential marker.
Recent publications have suggested that the 30-day failure rate after CSF
shunt may represent a good barometer of surgical outcome and should be
used as a separate outcome measure in the design of future trials inves-
tigating shunt failure.
We present 5 years of paediatric VP shunts placed in a single, large
neurosurgical centre and examine rates of and causes for shunt failure
within the first 30 days following insertion.
Methods: Retrospective audit of all paediatric shunts inserted in a single
neurosurgical centre in a five year period.
Data collected on multiple factors including: primary vs revision shunts,
aetiology of hydrocephalus, grade of inserting surgeon, number of sur-
geons, type of valve inserted and mechanism of shunt failure.
Results: We provide a single centre experience. We also point towards
factors associated with shunt failure and compare 30-day survival of
shunt valves inserted in this patient cohort.
Conclusion: More research should focus on 30-day shunt failure as an
outcome measure and in order to provide meaningful comparison, pub-
lished background data, such as this study is required.

FP44

Challenges in management of hydrocephalus in TB meningitis

Kaushik Sil (Kolkata, India)

Introduction: Tuberculosis is endemic in our country and tubercu-
lar meningitis is a common cause of childhood meningitis. Hy-
drocephalus, a common sequelae of CNS tuberculosis presents
with disastrous consequences like blindness. Management of this
hydrocephalus is difficult and seldom successful because of
multiloculated cavity, frequent blockage of shunt from protienaceous
debri and failure of ETV from subarachnoid space blockage. The aim
of this review is to highlight the challenges and their possible solutions in
managing such patients.
Methods: The author present a retrospective review of 30 cases encoun-
tered by him over last 5 years and review their presentation, biochemical
and radiological features and discuss their treatment options including
some innovations in treatment.
Results: ETV was done in 5 patients with early failure in two and late
blockage in one. Standard VP shunt was used alone in 12 cases. At a
mean follow up of 1 year 70% of them needed to be revised. Various
combinations of shunt and endoscopic procedures were used in the rest.
Discussions: The nuances of dealing with this type of hydrocephalus is
discussed along with new innovations adopted by the author in the
process.

FP45

Open spina bifida: report of malfunction of shunts in adults

Dieter Class, Mohamed Abdelrehim, Henriette Wolko, Raimund
Firsching (Magdeburg, Germany)

Introduction: About 80% of the patients with open spina bifida develop
hydrocephalus requiring shunts in childhood. During follow up in the
adult age routine x-ray studies may show disruption of the shunt or a
misplaced distal catheter lying outside the heart or the peritoneal cavity.
We report our experiences.
Methods: We reviewed the course of 7 (5 males and two females)
meanwhile adult patients with open spina bifida shunted in childhood. 6
patients were at first clinically stable, but a routine investigation disclosed
catheters of the shunt were either disconnected or too short. In 1 patient
the infected shunt had to be removed and the further need for the shunt
was unclear.

Results: 1 patient with a disconnected shunt is well and has only been
observed for 4 weeks only. 1 patient is well for almost 3 years after his
infected shunt had been removed and never been replaced. 1 patient is
stable with a peritoneal catheter much too short. 4 other patients, however,
needed shunt revision due again because of intracranial hypertension
disclosed by close clinical follow up, EEG recording and fundoscopy.
Conclusion:Conservative treatment with close clinical follow upmay be
an option when disconnection of the shunt or extraperitoneal or
extracardial catheter positions are noticed and the patient is stable. A
considerable risk for a gradual increase of intracranial hypertension,
however, persists. Overdrainage also remains a risk and may require
additional treatment (insertion of gravitational components or adjustable
valve systems). A close follow-up and early shunt revisions in this patient
group are recommended.

FP46

Pattern of complications and presenting features in patients
implanted ventriculoperitoneal shunt due to hydrocephalus

Vash Dev Khimani, Riaz Ahmed Raja (Jamshoro, Pakistan)

Objective: This study was conducted to outline the major complications
and presenting features of Ventriculoperitoneal shunt.
Study design: Prospective observational.
Setting: Department of Neurosurgery Isra University Hospital Hydera-
bad over a period of two years.
Methodology: Children of either gender under the age of 12 years
presented with signs and symptoms of shunt malfunction were enrolled.
All patients after the admission underwent a complete clinical assessment
including a detailed history and examination with particular emphasis on
neurological examination. On the basis of clinical findings and investi-
gations a final diagnosis was made and treatment in individual cases was
planned accordingly. Data were analyzed by using the statistical package
of social sciences (SPSS) version 16. Descriptive statistics were per-
formed and results were presented as frequency and percentages for
qualitative variables.
Results: Among total of 40 patients, majority were males (52.5%). Most
of the patients were under the age of one year (52.5%) and majority
developed complication in the first 3 months after VP shunt insertion
(35%). Poor feeding (50%), nausea & vomiting (45%), Bulging
fontanallae (45%), and dilated scalp veins (40%) were the most common
presenting complaints observed.Most common complication ofVP shunt
was obstruction of shunt (52.5%).
Conclusion: A shunt implantation should be considered as a major
operation, carried out by a senior neurosurgeon experienced in shunt
insertion, with maximum vigilance to prevent infection and mechanical
complications.

SESSION 6: Epilepsy Surgery

FP47

Surgical management and long term outcome of pediatric patients
with epilepsy and associated cerebral cavernous malformations

Marec von Lehe, Stefan Kuczaty, Christian von der Brelie (Bochum,
Bonn & Berlin, Germany)

Sufficient data on surgical treatment and seizure outcome of paediatric
patients with different types of epilepsy, especially drug resistant epilepsy
and associated cerebral cavernous malformations is scarce. The aim of
this study was to carefully evaluate the seizure outcome using the ILAE
classification with regard to the presurgical symptom duration.
Fifty one paediatric patients < 19 years with cerebral cavernous
malformations of all CNS localisations have been operated at our
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institution. Twenty two patients with seizures or epilepsy harbouring
cortically located supratentorial cerebral cavernous malformations
underwent surgical treatment and were retrospectively analysed.
More extensive resections were used in 82% of all patients with
epilepsy symptoms of more than two years. Eighty two percent of
patients with shorter symptom duration < two years underwent
circumscribed lesionectomy including the surrounding hemosiderotic
rim. The overall rate of mild permanent, non anticipated post-
operative deficits was 4.5%; the rate of anticipated neurological
deficits was 9%. Mean follow up was > 117 months in all groups.
Seizure outcome was excellent in the group with shorter symptom
duration (< two years; 100% ILAE class 1). Seizure outcome was
significantly worse in the group with longer symptom duration (P = 0.02)
Seven patients were seizure free after surgery. Seizure outcomewas stable
over the years.
Since seizure outcome is worse with longer seizure duration prior surgery
early and if needed interdisciplinary intervention is recommended. Even
in case of multiple CCM and epilepsy surgery should be considered.

FP48

Efficacy of the Vagus Nerve Stimulation (VNS) for treatment of
refractive epilepsy in the pediatric population: our institutional series

Gemma Garcia-Fructuoso, Mariana Alamar, Santiago Candela, Patricia
Puerta, Adriana Ulate-Campos, Javier Aparicio, Francesco Sanmartí,
Epilepsy Surgery Unit (Barcelona, Spain)

Introduction: Pediatric epilepsy is one of themost prevalent neurological
disorders of the childhood. Notably, at least 20-30 % of these patients are
treatment-resistant. Since 2008, our Unit of Epilepsy Surgery recom-
mends vagus nerve stimulation (VNS) as a palliative treatment for pa-
tients who are not candidates for functional surgery. In this study, we have
reviewed our institutional series to assess the impact of VNS on seizures
and quality of life of pediatric epileptic patients.
Methods:We retrospectively reviewed the medical records of 30 patients
with treatment-resistant epilepsy who received surgical implantation of
the VNS device in our Unit between 2008 and 2013. Quality of life of
patients was monitored by means of the Questionnaire CAVE (from
Spanish: escala de calidad de vida del niño con epilepsia) and an
interview over the phone.
Results: Complete follow-up data was obtained for all 30 patients (64%
boys and 36% girls), median age at time of diagnosis was 21 months
(range 1-114 months) and median follow-up was 18 months (range 6-48
months). Reduction of seizure frequency occurred in 38% of patients after
6 months from VNS insertion, in 43% after 12 months, in 42% at 24
months and in 54% after 36months. Post-implantation evaluation record-
ed response at least in 50% of patients. According to CAVE, 54% of
families observed a positive or very positive and 39% a regular impact on
the quality of life of patients. Technical and functional complications of
the VNS stimulator occurred in two patients.
Conclusions: The VNS is a safe, generally well tolerated, palliative
treatment for pediatric patients with treatment-resistant epilepsy that
shows a positive impact on the quality of life of patients and their families.

FP49

Low-grade tumors associated with cortical dysplasia and focal
epilepsy: a surgical pediatric case series

Alessandro De Benedictis, Raffaella Messina, Andrea Carai, Angela
Mastronuzzi, Erika Rebessi, Carlotta Ginevra Nucci, Paolo Palma,
Emidio Procaccini, Carlo Efisio Marras (Rome, Italy)

Introduction: Among the neoplasms causing intractable epilepsy, a
minority of glioneuronal tumors (WHO grade I) can be found in

association with malformation of cortical development or within cortical
dysplasia. The true incidence of this association is underestimated be-
cause not all the epileptogenic lesions underwent epilepsy surgery or the
sample collection is sometimes not correct.
Methods: Six pediatric patients (3M-3F; age range 2-15 years) who
underwent surgery for low-grade tumors associated with cortical dyspla-
sia were analyzed. All patients underwent a preoperative study including
brain MRI, video EEG and neuropsychological assessment. Follow up
ranged from 3 to 24 months.
Results: Epilepsy onset ranged from 7 months to 13 years (mean 80.5
mo). Seizure frequency varied from several per day to few per month. In 5
out of 6 patients the epileptogenic area including the tumor was localized
in the temporal lobe. According to the preoperative study, extension of the
resection over tumor edges was planned by the epilepsy surgery team.
Histological examination documented ganglioglioma in 3 patients and
low-grade astrocytoma in 3 patients. Cortical dysplastic areas adjacent to
the tumor and dysplasia were reported in the whole series. All patients
were seizures free after surgery (Engel Class I).
Conclusion:Our experience suggests that resection of epileptogenic areas
surrounding brain tumors allows sometimes to define dysplastic areas and
to determine a seizure-free outcome with improved quality of life.

SESSION 7:Quality assessment: complications and positive outcome
criteria

FP50

Selective dorsal rhizotomy as a treatment for spasticity in children in
all gross motor functional classification system grades: observational
study

Samiul Muquit, Ismail Ughratdar, Ahmad A. Moussa, Shairbanu Zinna,
Harshal Ingale, Rosanna Fielding, Michael Vloeberghs (Nottingham,
United Kingdom)

Selective dorsal rhizotomy (SDR) is traditionally viewed as a treatment
option for gait disturbance resultant of diplegic cerebral palsy rather than
spasticity in non-ambulant children.
Building on our large experience with intrathecal baclofen (ITB) implan-
tation in 300 children over a 15 year period, we present our observed
outcomes of SDR in 30 children GMFCS groups II-V.When the outcome
of SDR is measured in terms of relief of spasticity rather than gait, SDR
equates if not rivals the outcome of ITB (mean Ashworth reductions
GMFCS II-2.1, III-2.9, IV-3.28, V-3.42). Additionally, where impaired
pre-operatively, upper limb spasticity also improved. 32% had improve-
ments in bladder function.
We advocate SDR in all GMFCS groups, especially groups IV-V. Ad-
vantages include equivalent efficacy to ITB without the additional mor-
bidity of infection or catheter related complications, avoidance of both
repeated hospital visits for ITB pump refills and replacement of the pump
every 7 years. Although we present a limited experience with SDR and
further data is being recorded, we advocate SDR, with its low complica-
tion rate as a valid alternative to ITB in this sub-group.

FP51

Preoperative and postoperative urodynamic outcome of tethered
cord syndrome in children

Ibrahim Alatas, Kerem Ozel, Tuba Tunc, Huseyin Canaz, Serhat Baydın,
Osman Akdemir (Istanbul & Kahramanmaras, Turkey)

Introduction: Tethered cord syndrome should be treated in children to
avoid motor dysfunction in lower extremities and neurourological dis-
abilities. The aim of this study was to evaluate the urodynamic outcome
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of children with tethered cord syndrome before and after cord release
operation.
Patients and Methods: Urodynamic reports of all patients with
neuropathic bladder dysfunction were evaluated. Only tethered cord
patients were considered. Urodynamic studies were done before and
3 months after tethered cord release in these patients. Patients who
had both preoperative and postoperative test results were enrolled.
Age, gender, postvoid residual urine, leak point/voiding pressures,
bladder capacities, detrusor and sphincter activities were noted.
Numeric data were evaluated using Wilcoxon signed ranks test
and nominal values with Pearson chi square test. p<0,05 was con-
sidered to be statistically significant.
Results: A total of 511 urodynamic studies out of which 200 of them
were done for tethered cord syndrome were evaluated. There were 141
studies for preoperative patients and 59 studies for postoperative cases.
Only 22 patients met the inclusion criteria for whom preoperative and
postoperative studies were completed in our institution. The mean age of
the patients was 17,8±28 months. There were 16 females and 6 males.
Postvoid residual urine increased from 10,5±30,4 ml preoperatively to
15,2±33,4 ml postoperatively (p=0,058). Bladder capacities increased
from 62,6±77,5 ml preoperatively to 86,50±81,3 ml postoperatively in
these patients (p=0,024). Detrusor activity improved in 8 of 22 patients
(36%) and remained unchanged in the rest . All other comparisons were
found to be statistically insignificant.
Conclusion: When done with correct timing tethered cord release may
improve bladder function. Although the interpretation of detrusor activity
may not change, it significantly increases bladder capacity and postvoid
residual urine which indicates the relaxation of detrusor in general.
Urodynamic studies should be used for the operation indication and
follow-up of patients with tethered cord syndrome in children.

FP52

Preoperative urodynamic findings of occult spinal dysraphisms in
children

Ibrahim Alatas, Kerem Ozel, Tuba Tunc, Huseyin Canaz, Serhat Baydın,
Akın Gokcedag, Osman Akdemir (Istanbul & Kahramanmaras, Turkey)

Introduction: Occult spinal dysraphisms may present with bladder
dysfunction in children. The aim of this study was to evaluate the
presenting urodynamic findings of pediatric occult spinal dysraphism
patients.
Patients and Methods: Urodynamic reports of all patients for whom an
urdodynamic study was done fo neuropathic bladder dysfunction were
evaluated. Those patients whose indication was suspected tethered cord
syndrome with occult spinal dysraphisms were included. Inclusion
criteria was only unoperated patients. Age, gender, postvoid residual
urine, leak point pressures, bladder capacities, bladder compliance,
detrusor and sphincter activities were noted.
Results: A total of 759 urodynamic studies were done in a two years
period in our urodynamics and urotherapy unit. There were 219
urodynamic studies done for tethered cord syndrome. Only 149 tests
met the inclusion criteria. There were 77males and 72 females. The mean
age of the patients were 37,6±46,4 months. Mean postvoid residual urine
was 6,5±18,5 ml and mean leak point pressure was 65,3±28,3 cmH20.
Bladder compliance was decreased in 14 cases. Detrusor activity was
found to be increased in 60 studies. Sphincter activity was normal in 92
patients. The urodynamic study was evaluated to be totally normal in 67
cases.
Conclusion: Urodynamic studies are an essential step in the treatment
and follow-up of patients with occult dysraphisms. This test gives a
variety of results which should be carefully interpreted. Although there
may be normal results, careful clinical and radiological evaluation is
mandatory for correct indications for surgery. Normal results in

urodynamic studies do not rule out tethered cord syndrome in these
patients.

FP53

Quality of life in operated pediatric hydrocephalus cases – Experience
of 20 years series

Alexandru Tascu, Adrian Iliescu, Catalin Pascal, Iulia Vapor, Radu E.
Rizea, Adrian Barari, Andrei Spatariu (Bucharest, Romania)

Introduction: The prognostic and quality of life of children operated for
congenital hydrocephalus improved markedly over years. The number of
operated children that reaches the adulthood is constantly growing but
this must be matched to the functional outcome that remained almost
unchanged. Because there are very few trials observing this issue, we try
to make a contribution to this.
Methods:Our clinic is the leading institution in the country and for many
years it was the only center involved in the treatment of pediatric hydro-
cephalus. All the patients were followed by the same team of neurosur-
geons which used the same treatment protocols.We have considered only
the cases where the hydrocephalus is the only apparent pathological
feature. The quality of life was assessed by Hydrocephalus Outcome
Questionnaire, Karnofsky Performance Status Scale and GOS.
Results:We followed a number of 372 cases on a period of 20 years. The
youngest child was operated at 3 days old and the oldest was 3 years old.
There were 160 girls and 212 boys. The mean age at first surgery was 8
months. There were 5 children treated by ETVas for the rest, a classical
shunt wasmounted. There was aminimumof 2 surgeries per patient and a
maximum of 23. Only 10 patients (9.4 %) of the children were without
sequelae, 131 patients (35.2%) hadmotor sequelae, 245 patients (65.8%)
had cognitive sequelae. There were 31 (8.3%) deaths. No child has been
weaned of his shunt.
Conclusion:Quality of life is definitely improving as life expectancy but
functional outcome of these children is less satisfactory. In spite of the
technological progress, we could conclude that hydrocephalus can not be
cured.

FP54

Selective dorsal rhizotomy as an alternative to intrathecal baclofen
pump replacement in GMFCS 4-5 children

Ismail Ughratdar, Harshal Ingale, Ahmad A. Moussa, Samiul Muquit,
Shairbanu Zinna, Michael Vloeberghs (Nottingham, United Kingdom)

Traditionally, there is a preference for SDR to be reserved for ambulant
and ITB for non-ambulant children. With excellent results in our practice
for SDR in non-ambulant children, we observed outcomes when SDR
was also offered to those children with ITB pumps nearing the end of
battery life or complicated by infection, rather than revising the pump.
11 children, of which three complicated by ITB pump infection and
remainder nearing completion of pump battery underwent SDR.
Mean Ashworth score reductions in the lower limbs and upper
limbs were 3.61 and 2.66 respectively. Improvements in urology
and gait was also noticed in 27% of patients. Overall, 90% of
parents/carers felt that functional outcome with SDR was improved
compared with ITB.
SDR in comparison to ITB in this subgroup is cheaper, less intrusive by
avoiding refills/replacement and more effective than ITB in reducing
spasticity and providing ease of nursing care. We therefore recommend
that consideration should be given to SDR as an alternative in patients
previously implanted with ITB systems complicated by infection or
nearing end of battery life.
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The importance of “remote” decompressive craniectomy

Joseph N. Guilburd, Sergey Abeshaus (Haifa, Israel)

The main cause of death and disability after a severe TBI in children is
generally persistent and intractable increased ICP. The benefit of decom-
pressive craniectomy in the treatment of refractory increased ICP in
pediatric patients is no longer controversial.
Although, the surgical technique and the location of the decompressive
procedure could, in our opinion, to play an important role in the final
outcome.
In general practice, neurosurgeons prefer to perform the craniectomy in
the side with most prominent signs of increased ICP, sometimes, not
taking in count the presence of diastatic fractures with a probable dural
laceration. The procedure will lead, in the vast majority of the cases to
severe extrusion of brain parenchyma during and after the intervention
owing to a more deleterious outcome. We accept that decompression
surgery can enhance preoperative brain contusions but to bring the patient
to more marked brain lesions because the performance of this type of
surgery is unacceptable.
We consider that decompressive procedures should be performed in a
"remote" location, from themain injury in order to save brain parenchyma
and avoid further deterioration.
We perform generally a wide bifrontal craniotomy with our technique of
opening the dura by multiple dural fenestrations (J Neurosurg 95:263-
267, 2001). Demonstrative cases are presented for discussion.

SESSION 8: Craniovertebral junction diseases in childhood

FP56

The Chiari disease and cervical syringomyelia: can transoral
decompression be the ethiological therapy?

Massimiliano Visocchi, Gianluca Trevisi, Gianpiero Tamburrini, Luca
Massimi, Concezio Di Rocco, Massimo Caldarelli (Rome, Italy)

Hindbrain herniation syndrome, or Chiari malformation Type I (CM-I),
occurs frequently with craniovertebral junction (CVJ) abnormalities when
there is reduction in the posterior fossa volume. Syringomyelia is often
present Chiari malformations are often associated with spinal deformities,
including scoliosis. Studies have suggested a causal relation between
syringomyelia and scoliosis. Posterior fossa dorsal decompression
(PFDD) is typically performed but has adverse results when ventral bone
abnormality exists. Patients who fail to respond to standard surgical man-
agement often have complex anomalies of the craniovertebraljunction and
brainstem compression, requiring reduction and occipitocervical fusion.
According to Goel, patients with basilar invagination can be categorized
into two groups based on the presence (Group A) or absence (Group B) of
clinical and radiological evidence of instability of the CVJ. Standard
radiological parameters described by Chamberlain can be used to assess
the instability of the CVJ. The pathogenesis and clinical features in patients
with Group A basilar invagination appeared to be related to mechanical
instability, whereas it appeared to be secondary to embryonic dysgenesis in
patients with Group B basilar invagination. In Group II, on the other hand,
the assembly of the odontoid process, anterior arch of the atlas and the
clivus migrated superiorly in unison resulting in reduction of the posterior
cranial fossa volume, which was the primary pathology in these patients.
The Chiari malformation or herniation of the cerebellar tonsil is considered
to be a result of reduction in the posterior cranial fossa volume. Two
paediatric patients harbouring CVJ dysembriogenetic pattern (Basilar in-
vagination type B, Chiari disease with and without syringomyelia
underwent our observation.

Pat #1 13 yrs harbouring Chiari, syringomyelia and basilar impression type
and pat #2 6 yrs harbouringChiari and basilar impression Type 2 underwent
double staged anterior transoral decompression and posterior instrumenta-
tion and fusion without direct Chiari and syrinx decompression. Chiari
disease disappeared at discharge and syringomyelia within 6 months.
In our experience neurological improvement, Chiari and syringomyelia
resolution can occur using only ventral cervicomedullary junction de-
compression in patients with basilar invagination and basilar impression.
This is likely due to the relief of neural encroachment and reestablishment
of CSF pathways and represent the ethiologial therapy.

FP57

Hinbrain translocation in patients with hindbrain hernia - Chiari I
malformation, after foramen magnum decompression

Vassilios Tsitouras, Spyros Sgouros (Athens, Greece)

Introduction: In some children with isolated hindbrain hernia-Chiari I
malformation who had cranio-vertebral decompression, it was noticed in
postoperative imaging that the cerebellum had moved upwards, in com-
parison to preoperative imaging. The aim of this study was to measure
any movement-translocation of hindbrain structures in children with
Chiari I malformation, following cranio-vertebral decompression.
Methods: The pre and post operative MR scans of 5 children were
studied with image analysis software. On a mid-sagittal image, a line
connecting the tuberculum sellae and the dorsum sellae was used as a
fixed reference line. Two other lines perpendicular to this reference were
drawn to measure the position of the fastigium (sf line) and the inferior
pontine sulcus (sp line). The length of these lines was measured and
compared on pre- and post-operative scans. Paired t – test was used to
compare the mean values of the lengths.
Results: Themean age of the patients was 10.8 years and themedian time
for the examined post operative scan was 13 weeks. The mean preoper-
ative length of the sella – fastigium line (sf) was 5.24 mm (95% CI 2.01-
8.45) and the mean postoperative was 3.02 mm (95% CI 0.53 - 5.5). The
postoperative mean was significantly lower (p= 0.007) confirming the
elevation of the fastigium level. The mean preoperative length of the sella
– inferior pontine sulcus line (sp) was 22 mm (95% CI 15.4-28.6) and the
mean post operative was 20.8 mm (95% CI 16.2-25.4). The difference
was not significant (p= 0,183).
Conclusion: These preliminary results strongly suggest that there is an
upward cerebellsr translocation after cranio-vertebral decompression in
children with Chiari I malformation. This may indicate that the Chiari I
malformation is not a true malformation but a reversible deformity. This
needs further evaluation in a larger group of patients.

FP58

Chiari 2 malformation and syringomyelia in a series of 236 patients
with myelomeningocele

Giuseppe Talamonti, Giuseppe D’Aliberti, Marco Picano, Alberto
Debernardi, Tiziana Redaelli, Moreno Bolzon (Milan, Italy)

A number of 239 consecutive patients with myelomeningocele are
followed by the Centro Spina Bifida of the Ospedale Niguarda di Milano,
with follow-up ranging from 2 to 30 years (mean 13.1 years). All patients
were studied by cerebral and spinal MRI. Chiari-II malformation was
evident in 236 patients (98.8%), and one or more Syringomyielic Cysts
were present in 145 patients (63.7%). The Chiari malformation was
responsible for some clinical symptoms (including mild swallowing
disturbances) in 83 patients (35.1%). However, in most cases, symptoms
tended to remain mild and spontaneously resolve with growth. Clinically
relevant symptoms were seen just in 34 patients (14.4%). The syndrome
occurred within 3 years of age in 18 patients, between 3 and 10 years in 7
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patients, and below the 10th year in 9 patients. The clinical conditions
tended to be more severe in younger patients, who generally experienced
brain-stem syndromes, whereas the older subjects generally tended to
present cervical cord syndromes. In all cases, the first treatment attempt
consisted of CSF diversion or shunt revision. This resulted effective in 14
patients, while 20 required subsequent craniocervical decompression
(CCD). Patients requiring CCD were either younger than 3 years or
between 10-14 years of age, that means no patients between 3-10 years
or below 14 years required CCD. Moreover, most CCD had to be
performed in very young patients. Mortality consisted of 2 cases: a
newborn with preoperative severe breathing anomalies, and a 7 year-old
female, who had been operated in the neonatal period and deceased 7
years later because of shunt malfunction. All younger patients with initial
brain-stem syndrome had stormy postoperative periods and required
tracheostomy and digiunostomy, but ultimately achieved both respiratory
and alimentary autonomy. Older patients with cervical syndromes usually
had relatively smooth courses with slow progressive improvement. As to
the Syringomyielia, this was symptomatic and/or progressive just in 6 of
145 cases (4.1%). Five of these 6 patients underwent CCD since the
syringomyelia was thought as related to alteration of CSF dynamics at the
Foraman Magnum, while one patient with lumbar progressive cyst was
managed by marsupialisation. Three patients improved, two remained
stable, and one kept on worsening in spite of subsequent multiple surger-
ies (cysto-peritoneal shunt, extended laminectomy etc.). The other 139
patients remained asymptomatic and with stable cysts throughout the
follow-up. In conclusion, both Chiari-II malformation and syringomyelia
are quite frequent in patients with myelomeningocele, but they require
treatment just in a minority of cases. Both conditions present peculiarities,
which make them quite different from analogous lesions in patients
without myelomeningocele.
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Chiari malformation and hydrocephalus in patients with tethered
cord syndrome

Angela Bravo, Joaquim Correia, Eulalia Calado, Jose Cabral (Lisbon,
Portugal)

Introduction: We followed a series of 60 patients operated at H.E.M.
from 1999-2009with Tethered Cord Syndrome. They came from a cohort
of 152 patients followed by the Spina Bifida group of H.D.E. in Lisbon.
We looked at the two main groups, Mielomeningocele (M.M.) and
Lipomielomeningocele (L.M.M.) and verified the percentages that had
Arnold Chiari (A.C.) II and the percentages that required Shunts.
Material and Methods: The 60 patients were diagnosed based on their
MRI and clinical observation. 41 hadMM, 15 LMMand 4 had true occult
spinal disrrafism. Ages from 1-25 years (average 6,4). The main com-
plaints were: motor, genitourinary, worsening of orthopedic deformities
and pain. Surgery for hydrocephalus was only performed when there was
clinical and imagiological evidence of active hydrocephalus.
Results: Of the 41 patients with MM, 18 (43%) required a shunt, 32
(78%) had an AC II and 9 (22%) did not. Of the 32 MM with AC II, 13
(41%) needed a shunt and of the 9 without AC II 5 (55%) needed a shunt.
Of the 15 patients with LMM 8 (53%) required a shunt and 8 (53%) had
AC II. Of The 8 with LMM and AC II, 6 (75%) required a shunt, of the 7
LMM without AC II 2(29%) required a shunt.
Conclusion: AC II is very frequent in patients with Tethered Cord
Syndrome and MM and LMM. However the need for shunt according
to our results is not as high as the literature tells us. Since the complica-
tions of a Shunt surgery are frequent and higher in this group of patients
we should be more criterious on the need for the placement of a Shunt.

SESSION 9: Craniovertebral junction and Chiari
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The association of Chiari malformation type 1 and closure of sagittal
suture

Giovanna Paternoster, Eric Arnaud, Michel Zerah, P. Meyer, T.
Protzenko, Stephanie Puget, Thomas Blauwblomme, Christian Sainte-
Rose, F. Brunelle, D. Renier, Federico Di Rocco (Paris, France)

Introduction:The association betweenChiariMalformation type 1 (CM1)
and non-syndromic sagittal synostosis is estimated between 1.4% and 5.8%
However, the real incidence of this association is still debated.
Methods: To study such association, several analyses were performed:
1 - a retrospective review of 912 consecutive surgically corrected
scaphocephalies
2 - a review of 38 consecutive operated on CM1 patients
3 – a review of 100 control CTs (head trauma with normal CT) .
4 - a review of 11 non operated scaphocephalies (parents refused).
The pre-operative CT were analysed in all operated on children and last
follow-up images for the non operated scaphocephalies. The cervical-
medullary MRIs were examined in the CM1 patients to define: the degree
of tonsillar herniation and the presence of hydrocephalus and/or
syringomielia.
Results: Three out of 912 (0,3%) children with scaphocephaly had a
CM1 at diagnosis (mean age 3 months). None of the non operated
scaphocephaly (mean age 9.2 years) had a CM1.
Among the 38 symptomatic CM1 patients (mean age 7.7 years). , 8 (21%)
showed a closed sagittal suture (mean age 7.5 years). Bone associated
syndromes were more common in this subgroup (37.5% in CM1 with
fused sagittal suture compared to 17.4% in CM1 with open sagittal suture).
No other statistical differences were found between the two subgroups.
In the control group, (mean age 9.2 years) the sagittal suture appeared
fused in 4%.
Discussion: CM1 associated to the fusion of the sagittal suture seems to
be a different nosological entity that a “classical” scaphocephaly (with an
early fusion diagnosed in infancy) and that isolated symptomatic CM1.
This distinction highlights the importance of complete workout in patient
presenting with CM1 and might have an impact in the surgical strategy.
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Tailored foramenmagnum decompression for the treatment of Chiari
I malformation using intra-operative ultrasound

Benedetta Pettorini, Ganesalingam Narenthiran, William John Kitchen,
Christos Chamilos, Bassel Zebian (Liverpool, United Kingdom)

Introduction: Foramen magnum decompression is widely accepted as
the treatment of choice for Chiari I malformation. However, important
surgical details of the procedure are still controversial. This study de-
scribes the use of ultrasonography for performing patient-specific fora-
men magnum decompressions.
Methods: Surgery for Chiari I Malformation consisted in all cases of C1
laminectomy and minimal to extended suboccipital craniectomy. After
the bony decompression, intraoperative ultrasound was performed: the
dura was opened only in case of no CSF flow at the junction and/or no
tonsils pulsation.
Results:Between June 2011 and December 2012, 19 patients with Chiari
I Malformation underwent ultrasound-guided foramen magnum decom-
pression. The mean age was 8 years; 53% demonstrated syringomyelia at
diagnosis. A simple bony decompression without additional steps was
found to be appropriate in 45% of cases. In all other cases, dura opening
and arachnoid dissection were necessary. The effectiveness was con-
firmed by postoperative neuroimaging, in terms of reduction of
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syringomyelia, and CSF flow at the cervical junction, and pre-operative
symptoms improvement.
Conclusion:Ultrasonography is a useful tool that allows a tailored Chiari
I malformation surgery according to patient-specific variables.
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Clinical treatment and diagnostic criteria for Chiari I and Chiari 0
malformation in pediatric patients

Miroslav Gjurasin, JosipMarjanovic, Tonci Grmoja, Goran Roic, Ljiljana
Popovic, Djurdjica Moscatello (Zagreb, Croatia)

Introduction:Chiari I and Chiari 0 malformations often have clinical and
radiological overlap. We performed this study for better insight in clinical
and radiological criteria for classifying two groups of patients.
Methods: This study includes all patients with diagnosed Chiari I or Chiari
0, treated at our clinic from 2002 – 2013. The diagnosis was established
according to clinical and MR criteria. Patients with tonsilar herniation less
than 5millimeters below the line basion-opisthionwere diagnosed asChiari
0, and those with 5 or more millimeters as Chiari I. Patients with Chiari II
malformation (n=21) were excluded from this study.
Results: In our series of 89 pediatric patients with Chiari malformation
(age ranging from 7 months to 18 years), 45 Chiari I and 23 Chari 0
patients were diagnosed. Among them, 27 Chiari I and 12 Chiari 0
patients were symptomatic. A total of 23 operations in 19 patients were
performed, among them 2 in Chiari 0 patients. In 4 Chiari I patients
operated with bone only decompression, a reoperation with expansile
durplasty was required. In some patients with disturbed anatomy of the
craniocervical junction, there was a diagnostic difficulty to classify them
properly in absence of precise neuroradiologic criteria for the point of
opisthion when thick occipital bone is present.
Conclusion: Clinically asymptomatic patients with Chiari I and Chiari 0
malformation have to be carefully followed by clinical and MR exami-
nations. At operation, we suggest to perform expansile duraplasty, re-
gardless the age of the patient or degree of tonsilar descent, especially if
tonsils are peg like due to heavy compression. The ''5-milimeter criteria''
for neuroradiological diagnosis of Chiari has to be reevaluated, in order to
avoid some patients from being underdiagnosed and untreated.

SESSION 10: Spine
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Neurological and urological outcomes of tethered cord syndrome
surgery in children

Yusuf Izci, Ozkan Tehli, Serhat Pusat, Cahit Kural, Mehmet Daneyemez
(Ankara & Hakkari, Turkey)

Introduction: Tethered cord syndrome (TCS) causes significant neuro-
logical and urological deficits in children. This syndrome may be isolated
or associated with other spinal malformations. The treatment is surgical
release of the spinal cord. In this paper, we presented neurological and
urological outcomes of children who underwent surgery for TCS.
Methods: Twenty-seven pediatric patients underwent surgical treatment
with the diagnosis of TCS in our institution between 2008 and 2013. The
mean age was 62 months (ranged between 8 and 126 months). Nineteen
patients were male and 8 patients were female. Split cord malformation,
previous myelomeningocele, dermal sinus tract and lipoma were associ-
ated malformations in 23 patients while 4 patients had isolated TCS.
Preoperative somatosensorial evoqued potentials (SSEPs) and
urodynamic tests were performed in all patients. Twenty-four patients
had neurological and 16 patients had urological dysfunctions
(hyperreflexia, reflux and voiding dysfunction) in preoperative period.

Results: Surgical release of the spinal cord was performed in all patients.
Urological improvement was observed in 8 (50%) patients while neuro-
logical improvement was achieved in 18 (75%) patients. The latency of
tibial SSEPs was increased in 24 (88.9%) patients, unchanged in 3
patients in early period after the surgery. No complication or additional
deficit had been occurred after surgery.
Conclusion: Children with TCS show significant neurological improve-
ment after surgery. But urological improvement is less than neurological
improvement. Postoperative electrophysiological assessment with SSEPs
confirms neurological improvement in pediatric patients.
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Treatment of pediatric vertebral hemagiomas with absolute alcohol
(ethanol) embolization, cord decompression and single level
instrumentation: a single institute experience

Pankaj Singh, Sarat P. Chandra, Bhawani Sharma (New Delhi, India)

Introduction: To evaluate the role of intra-operative ethanol emboliza-
tion, surgical decompression and instrumented fusion in paediatric
vertrebral hemangiomas (VH) presenting with myelopathy.
Methods: Retrospective analysis of single level symptomatic paediatric
VH (age <18 years) with cord compression. Surgery consisted of intra
operative bilateral pedicular absolute alcohol injection and laminectomy
at the level of pathology followed by a short segment instrumented fusion
using pedicle screws and rod.
Results: 7 patients (Mean age of 14 years, range: 12 to 17 years, 5
females and 2 males) were treated using this technique. Clinical features
included myelopathy with motor and sensory involvement in all (5 were
paraplegic). The pre-operative American Spinal Injury Association
(ASIA) scores were B(3), C(1), and D(1). All had pan vertebral body
VHwith severe cord compression. Immediate embolization was achieved
in all patients allowing laminectomy and soft tissue hemangioma removal
easily. Post-surgery, all patients showed improvement at a follow up
ranging from 1 to 78 months. Post surgery ASIA scores were D(1) and
E(6) at the last follow up.
Conclusion: This procedure seems to be a safe, efficient method to treat
paediatric VH with severe cord compression. It seems to serve the
purpose of providing embolization, cord decompression, rigid fusion at
the same sitting.
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Dorsal rhizotomy for spasticity in diplegic children. Minimally invasive
staged-interlaminar approach, clinical monitoring and intraoperative
EMG topographical mapping and electrophysiological testing

George Georgoulis, Andrei Brinzeu, Patrick Mertens, Marc Sindou
(Lyon, France)

Introduction: The efficacy and safety of Dorsal Rhizotomies (DR)
highly depend on the accuracy of topographic identification of the roots
vector of the harmful tonicogenic circuits. The degree of invasiveness can
be diminished by using inerlaminar approach(es) (IL). The presentation
describes the surgical technique based on a series of 27 children who
underwent lumbosacral DR.
Materials and Methods: The roots to be targeted determine the level(s)
staged interlaminar approach(es). Roots L2/L3/L4 can be exposed
through interlaminar L1-L2 space, roots L5/S1/S2 through L4-L5 space.
Spinous processes and interspinous ligaments are preserved. Each of the
selected interlaminar spaces is enlarged by resection of the lower half of
the upper lamina and upper half of the lower lamina. After dural and
arachnoid opening on the midline topographical mapping is performed by
stimulating the ventral roots (200μΑ, 2 Hz) and physiological testing for
evaluation of the degree of diffusion of muscle responses by stimulating
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dorsal roots (1mΑ, 50 Hz). Muscle responses to stimulation are assessed
clinically and by EMG of the lower limbs and the anal sphincter. After
identifying the targeted roots, to be a third to four - fifths of the rootlets of
the selected roots are divided.
Results:
1. Sparing posterior arch and interspinous ligaments allows early mobi-
lization and reduces the risk of late instability and kyphosis.
2. Mapping by stimulation of roots allows anatomical identification of
root levels and assessment of the excitability of dorsal roots and their
segmental interspinal circuits, thus ensuring the selectivity and the quan-
tification of the neurological effects of the Dorsal Rhizotomy. The
GMFCS scale quantifies the functional results.
Conclusion: This modality allows DR to accurately enter in all relevant
root levels, well differentiate ventral and dorsal roots and test the excit-
ability of metameric circuits to assist in the quantification of root
sectioning.
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Symptomatic intraspinal exostoses – Case series of five children

Philip Kunkel, TimHißnauer, Christian Hagemann (Hamburg, Germany)

Introduction: Until today only few studies systematically investigated
spinal involvement in patients with multiple hereditary exostoses (MHE).
Spinal involvement was reported to be present in 70% of MHE patients.
In 25% of patients exostoses protrude into the spinal canal. 75% of these
patients were previously reported to be asymptomatic and neurological
intact. We report here our experience with MHE patients harboring
intraspinal lesions.
Materials andMethods:We retrospectively reviewed our clinical charts
of the last 6 years and identified 6 children with intraspinal lesions with a
median age of 14.4 years (range: 8 - 17 years).In all cases imaging studies
with MRI were performed preoperatively.
Results: In our center 5 out of 6 patients with intraspinal lesions
displayed neurological symptoms and were therefore operated. In 4 cases
the intraspinal exostoses were located in the cervical spine (C3, C4, 2x
C5), in one case in the thoracic spine (T10). Two lesions originated from
the lamina, one from the facet joint, one from the spinous process and one
ventrally from the vertebral body. All of them were either encroaching
nerve roots (2 cases) or directly compressing the myelon (3 cases).
Consequently two children presented with radiculopathy (C5, C6)
and three with signs of myelopathy. We carried out 6 operations in
these 5 patients, in one case the removal of the lesion was insuf-
ficient and had to be completed in a second intervention. In all
cases a microsurgical approach was utilized to minimize surgical
trauma. In all patients preoperative neurological symptoms resolved
shortly after surgery.
Discussion: This is the largest series of neurological symptomatic
surgical cases of intraspinal exostoses in children. In our experi-
ence neurological impairment is present in more than 80% of
MHE patients with intraspinal lesions in this age group, which
is higher than previously reported. Due to the possibly irreversible
nature of neurological sequelaea timely detection of intraspinalexostosesis
desirable to enable early surgical resection. Therefore, all patients
with MHE should receive MRI imaging at least once during their
growth period.
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Clinical classification, surgical treatment and curative effect analysis
in children with tethered cord syndrome

Aijia Shang, Yuanzheng Zhang, Cheng Cheng, Dongyuan Cheng
(Beijing, China)

Objective: To explore the clinical classification, surgical treatment
and curative effect analysis in children with tethered cord syn-
drome (TCS).
Methods: According to the clinical manifestations and imaging
findings, a total of 218 cases of children with TCS were classi-
fied into five types, namely tight filum tcrminale type,
myelomeningocele type, lipomatous malformation type, postoper-
ative adhesions type and split cord malformation. All these cases
were taken microscopic surgery.
Results: 186 Children were followed up for 3 ~36 months with an
average of 15months. The curative effects were analyzed by Spina Bifida
Neurological Scale (SBNS) which is based on sensory and motor func-
tion, reflexes, bladder and bowel function. The result indicates that the
total effective rate of postoperative children with TCSwas 74%. Different
types of efficiency were as follows: tight filum terminale type 90%,
myelomeningocele type 84%, lipomatous malformation type 65%, post-
operative adhesions type 75% and split cord malformation 82%,
respectively.
Conclusions: Early diagnosis and microsurgical operation are keys to the
treatment of TCS. The operation effect and prognosis are mainly related
to TCS types, operation time, and severity of symptoms, neural neurolysis
and retethering.
Suitable clinical classification for TCS is helpful in deciding the progno-
sis and guiding the treatment.
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Intraoperative tomography to complex surgeries of the spine in
children

Ricardo Gepp, Marco Quiroga, Henrique Sousa, Marcio Cardoso
(Brasilia, Brazil)

Introduction: The spine of children is subject to several diseases that can
cause non-traumatic deformity and neurological deficit. The authors
analyzed a series of 90 childrenwith severe spinal deformities undergoing
surgery with intraoperative image by computed tomography (CT).
Methods: From January 2006 to December 2012, children with complex
malformations of the spine underwent surgery for decompression of
neural elements and stabilization. We analyzed the main causes of defor-
mities, variables related to surgery, use of instrumentation and surgical
complications. The surgeries were performed with intraoperative imaging
by tomography and navigation system.
Results: The main causes were secondary congenital malformations follow-
ed by genetic disorders. Surgery was planned using multiplanar reconstruc-
tion station and prototyping of malformation. Decompression was performed
and tomography was used to follow all the process. After decompression,
tomography was used to improve the spine stabilization. Cervical spine was
the most affected place and followed by thoracic spine. There were no deaths
in the series. The most frequent complications were dehiscence, local infec-
tion and pseudoarthrosis. The use of CT during surgery did not increase the
time of surgery and decrease the number of reoperations. Children with
genetic malformations had higher rates of clinical complications than con-
genital spine malformations due to associated comorbidities.
Conclusions: Despite the complexity of spinal surgeries in children,
results demonstrated an improvement or stabilization of neurological
function, facilitating the process of physical rehabilitation and improving
quality of life. The use of CT during surgery improved the quality and
decrease the number of reoperations.
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When to operate a patient with tethered cord syndrome?

Angela Bravo, Joaquim Correia, Eulalia Calado, Jose Cabral (Lisbon,
Portugal)
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Introduction:We reviewed the clinical material of 60 patients operated at
H.E.M. from 1999-2009 with Tethered Cord Syndrome. They came from
a cohort of 152 patients followed by the Spina Bifida group of H.D.E. in
Lisbon. We payed special attention at clinical presentation, surgical
results and follow up.
Material and Methods: The 60 patients were diagnosed based on their
MRI and clinical observation. 41 hadMM, 15 LMMand 4 had true occult
spinal disrrafism (TOD). Ages from 1-25 years (average 6,4). The clinical
presentation of theMMgroup, 32 (78%) with motor complaints (MC), 19
(29%) with Genitourinary (GU) problems, 12 (29%) with worsening of
orthopedics deformities (OD) and 5 (12%) with pain, on the LMM group
10(67%) MC, 5 (33%) GU, 5 (33%) OD and 3 (20%) pain. The TOD
group 3 (75%) MC and 2 (50%) GU. Surgery was always in a latex free
room, no microscope and no neurofisiological monitoring used.
Results: We had 4 cases of CSF fistula. One patient had a two level
worsening of the motor function, 6 had stabilization of their complaints
and 7 had improvement and few year later because of new complaints
needed reintervention. At The MM group 23 of the 32 with MC im-
proved, 14 of the 19 with GU problems improved, 9 of the 12 with OD
stabilized or improved and all 5 with pain improved. At The LMM group
7 of 10 with MC improved, 3 of the 5 with GU problems improved, 3 of
the 5 with OD stabilized or improved and all 3 with pain improved. Of the
TOD all improved.
Conclusion: It is important to have frequent clinical observation of these
patients and in case of worsening surgery should be proposed. The
improvements in MC, GU and OD were mostly very slight but with a
great impact in quality of life. The results are very good for pain.
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Optimized diagnosis of Tethered Spinal Cord (TSC) with MRI in
prone position

Amin Hashemi, Jessica Jesser, Angelika Seitz, Andreas Unterberg, Heidi
Bächli (Heidelberg, Germany)

Introduction: Tethered Spinal Cord (TSC) is a complex group of spinal
dysraphisms. Clinical symptoms can range from back pain with radicular
radiation, stress-related pain, gait disturbance, bladder problems or com-
plete paraplegia. The diagnosis of tethering, especially of secondary
origin, is often difficult and conventional MRI diagnostics in supine
position are insufficient. We tried to demonstrate the lack of mobility of
the conus medullaris with an additional MRI in prone position.
Methods: 40 patients between 01/2011 and 08/2013, average age 11,3
years (range 4 months - 40y) involving 21 males and 19 females, with
neurological symptoms suspicious for a TSC were examined with a MRI
in supine and prone position. 17 of these patients had a thick filum
terminale, 3 lipomyelomeningocele (LMMC), 15 secondary tethering
after operation of occult dysraphism, 5 without pathologic MRI.
Results: In 35 (87,5%) patients with typical symptoms of a TSC the
diagnosis could be confirmed by prone MRI due to the persistent
posterior displacement of the conus, 27 (77,1%) of these patients
were successfully untethered. Tethering could be excluded in 5
patients (14,3%).
Discussion: The new method of prone-position MRI can show differ-
ences in the elasticity and decreased mobility of the conus medullaris in
TSC and can therefore easier confirm the diagnosis and rule out
misdiagnosis.
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Spinal lipoma – To operate or just to observe?

František Horn, Jan Chochol, Dana Dubravova, Michal Petrik, Eva
Valachovicova, Martin Smrek (Bratislava, Slovak Republic)

Spinal lipoma is a controversial clinical condition. There are many
classifications of pathological entity, different views in indications of
operation and different techniques at surgery. The aim of our study is to
describe our management and share experiences.
Method: Authors present retrospective analysis of 25 children with spinal
lipoma (SL) at the medullar conus. All of the patients had cutaneous sign of
the malformation (tumor, hair, fistula) and 13 children were with other
coexisting anomaly (diastematomyelia -4, syringomyelia - 2, thick filum -
7). The follow up starts at the first examination (neonate - 60months) and in
the average it last 6,75 years (18months - 19years). Clinical examination is
done every 6 months under three years and once a year in older children.
For indication of surgery we used 2 criteria: in all of the patients progressive
worsening of the neurological function indicates operation. Or in children
younger than 3 years, due to our criteria, operation should be prophylactic.
For the evaluation of pre- and postoperative findingswe used beside clinical
examination electromyography, urodynamics and imaging methods (MRI,
CT, x-ray, USG). The aim of the surgery is the eliberation of the tethered
medulla together with partial, subtotal or total excision of the lipoma and
dissection of the filum when present. Take away of the bony spur is part of
the procedure, when it is at the same level, or elective operation later on.
The operations are done under intraoperative monitoring control.
Results: Three patients stays without surgery, two asymptotic, one with
slight dysfunction, which exist from the birth without changes. 22 chil-
dren were operated on - in 21 patients we used one procedure and in one
patient we performed three operations due to progressive changes. The first
operation in 22 children was done at the age of 18,63 months (noeonate -
104months) in the average. Total resection of the lipoma was possible in
seven patients, subtotal in 13 and only partial resection was done in five
operations. Duraplasty was necessary in one patient. Bony spur was
resected in two patients at the same procedure and in two patients it is
planned in the future, because there is no progressive changes of the
neurological function - follow up six and seven years postoperatively.
The main criteria to evaluate our approach in children with SL is func-
tional status of the patient. Preoperatively six patients were asymptotic
and postoperatively the number increased - 10 children are without
dysfunction. The group of patients with progressive changes consists of
16 patients and the number decreased to 10 - the symptoms are stabilized.
In two children we found better functional results, but still remains some
dysfunction. And in two patients we measured progressive worsening,
which we cannot manage by the surgery.
Conclusion: Spinal lipoma is controversial entity due to the results,
which in some cases leads to the worse functional status of the child.
Still we are finding the best approach. It seems, that prophylactic surgery
should be done in the younger patients and sometimes just observation
without surgery is method of choice.

FP73

Myelomeningocele repair with additional layer of thoracolumbar
fascia

Suhail Ahmed Aghani (Jamshoro, Pakistan)

Introduction:Myelomeningocele (MMC) is a congenital abnormality of the
central nervous system still found commonly in developing countries. Surgi-
cal repair is performed to preserve existing function and cover the exposed
spinal cord, eliminate cerebrospinal fluid (CSF) leakage and prevent infection.
The goals of surgery are to protect the neural elements, to remove excess skin
tissue, and to obtain a watertight dural closure to prevent infection without
exacerbating neurological deficits.A trend inMyelomeningocele defect repair
involves soft tissue closure with muscle and fascial flap techniques to provide
a durable, protective, and tension-free soft tissue covering. We propose that
composite tissue closure yields superior outcomes regardless of defect size.
Wound closure is accomplished in most cases ofMyelomeningocele (MMC)
by undermining of the skin edges surrounding the defect. However, large
defects cannot be closed reliably by this simple technique. Due to the
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technical challenge associated with MMC, surgeons have devised different
methods for repairing large defects. In this paper, we report our experience of
managing lumbar defects.
Materials and Methods: Study was conducted in Neurosurgery Depart-
ment in Liaquat University Hospital Jamshoro in 2 years; patients were
admitted in ward from the OPDs, Pediatrics ward, all the patients with basic
blood laboratory investigation,MRI of lumbar spine, U/Sound of brain, x-ray
Chest, with G/A fitness then processed for surgery, Before surgery patient
remain NPO for 3 hours with maintain I/V line, Post-op patient remain in
close observation for the fever and 100cc blood were transfused.
Result: Patients in this study were in the age range of 2 days to 5 years.
Among them 50were boys and 32 were girls. The most common location
of MMC was in the lumbosacral area. Thoracolumbar fascia closures
were used in all cases; there were good results for the Thoracolumbar
Fascia, among 2 were with CSF leakage, 1 with wound infection.
Conclusion: The Thoracolumbar fascia is used to reinforce tenuous spinal
cord and dural repairs in the Myelomeningocele patient. This method
provides a secure and watertight closure over the primary repair of the
Lumbar defect, may help to prevent potential cerebrospinal fluid leaks, and
adds an additional autologous tissue layer to standard skin or muscle flap
repairs.
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Preoperative urodynamic evaluation of spina bifida in neonates:
a preliminary clinical study

Ibrahim Alatas, Kerem Ozel, Huseyin Canaz, Serhat Baydın, Akın
Gokcedag, Bulent Ozdemir, Osman Akdemir (Istanbul, Kahramanmaras
& Rize, Turkey)

Introduction: Neurological injury starts from antenatal period in spina
bifida. The aim of this study was to evaluate the urodynamic findings of
neonates with spina bifida, preoperatively, in order to determine the
properties of congenital injury in these patients.
Patients andMethods:The urodynamic reports of patients for whom the
study was done with the diagnosis of neuropathic bladder dysfunction,
retrospectively. Only the reports of patients who were born with spina
bifida and an urodynamic study could be done before the closure of the
defect were included in the study. Age, sex and urodynamic findings
including postvoid residual urine, leak point pressures, capacity, compli-
ance, detrusor and sphincter activities were noted.
Results:A total of 511 urodynamic study was done with the indication of
neuropathic bladder dysfunction in our unit in a two years period. Preop-
erative urodynamic evaluation was done in six patients. A postoperative
comparative urodynamic study could be done in four of these patients. All
patients were female and preoperative evaluation was done at a mean 9,7
±10,9 days. The postvoid residual urine was below significant levels in all
patients. Leak point pressures were mean 43,8±22 cmH20, bladder ca-
pacities were mean 20±10,7 ml. Compliance was normal in all patients.
The detrusor activity was found to be overactive in all patients and
sphincter activity was overactive in all but one patient.
Conclusions: The neuropathic bladder dysfunction is a congenital injury
in patients with spina bifida. Overactive detrusor and detrusor sphincter
dyssynergia type bladder activity seems to be the dominant type of
dysfunction. Leak point pressures in these patients are relatively low.
Routine postoperative follow-up with larger patient groups is mandatory
to delineate the evolution of neurogenic injury in these patients.
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Pediatric spine injuries –A retrospective analysis of peculiarities and
patterns over a decade

Arimappamagan Arivazhagan, Arun Babu, B. Indira Devi, Somanna
Sampath, B.A. Chandramouli (Bangalore, India)

Purpose: Spine injuries occur infrequently in children but may be
associated with significant disability and mortality. The purpose of
this study was to review the experience of our institute (NIMHANS)
to determine the epidemiology, risk factors, mechanisms, levels
and types of injury associated with these potentially devastating
injuries.
Methods: A retrospective analysis of 155 consecutive pediatric spine
injuries treated at our institute over a 10 year period (January 2002
through December 2011) was performed.
Results: The mean age was 15.2 years; (range: 2-18 yrs). 78.7% were
boys, while 21.3%were girls. The injuries were more common in second
decade. The most common mechanism of injury was fall from height of
more than 10 f. (54.8%), followed by RTA (25.2%), followed by trivial
fall (9%). In children less than 10 years of age, fall was the commonest
cause (10/14), while RTAwas the cause in 35/141 older children. 54.8%
percent of all children sustained injuries to cervical spine, 27.1% to
lumbar spine and 14.8% to dorsal spine. 35.5% children had frankel
grade A injury, 26 children (16.8%) had Frankel grade E injury. 48
children had stable injuries. 19 children sustained multilevel injuries.
34.8% had complete cord injury while 18.2% had only bony injury.
Conclusions: Mechanisms and patterns of injury in children are
age related, with younger children (0-10 yrs) sustaining spine
injuries as a result of trivial fall and fall while playing, while
older adolescents are commonly injured during fall from height of
more than 10 f. and RTA. Spine injuries in children most com-
monly involve the cervical spine and most are Frankel grade A
injuries.

FP76

Complications of instrumentation in the cervical spine and
craniovertebral junction in paediatric patients – An analysis of 141
cases

Sandip Chatterjee (Kolkata, India)

Aim of the Study: To highlight complications caused during instrumen-
tation in surgery of the cervical spine including the craniocervical junc-
tion in the paediatric age group by analyzing retrospective data of the last
8 years.
Material and Methods: The data of 141 patients in the age group 0-
16years operated by a single surgeon at the Park Clinic Kolkata over a 8
year period from 2003 to 2010 were reviewed to assess compli-
cations .The indications of surgery had varied from congenital
atlantoaxial junction anomalies(64) to tuberculosis(36) and tu-
mours(23) as well as cervical spinal injuries(18). The complica-
tions were grouped as follows: a) Those due to faulty diagnosis.
b) Those due to faulty surgical techniques c) Those due to failure
of instrumentation and d) Other complications.
Results: 2 patients were identified as having "inappropriate diag-
nosis" labelled on them, including one with an unclassifiable
craniovertebral anomaly, 4 patients had problems with "inappropriate
surgical techniques" including one with a massive pseudomeningocele
due to anterior cervical approach for a recurrent enterogenous cyst,
7 patients had problems due to growing spine and inappropriate
stabilization techniques, including one with displaced screws and
pullout of fixation device, and 2 had other complications including
one with orthosis induced skin abscess. Of the patients, only 5 had
neurological deterioration after surgery.
Conclusions: Complications after instrumentation at the cervical
spine and cervicocranial junction surgery is not as uncommon as
one would imagine and has occurred in over 10% of paediatric
patients operated on by a single surgeon in this series. This is an
attempt to analyse the causes and suggest means of preventing
similar problems in future.
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Evaluation of anorectal manometry in patients with spina bifida:
a preliminary report

Ibrahim Alatas, Kerem Ozel, Huseyin Canaz, Serhat Baydın, Akın
Gokcedag, Bulent Ozdemir, Osman Akdemir (Istanbul, Kahramanmaras
& Rize, Turkey)

Introduction: Anorectal manometry criteria are still lacking in neuro-
pathic gastrointestinal dysfunction in spina bifida in children. The aim of
this study was to identify the anorectal manometry findings in patients
with suspected neuropathic gastrointestinal dysfunction.
Patients and Methods: The anorectal manometry reports of patients for
whom these studies were done with the suspicion of neuropathic gastro-
intestinal dysfunction due to spina bifida. Urodynamic studies were taken
as reference for the interpretation of manometry results. Age, sex, sensa-
tion, resting pressures, rectoanal inhibitory reflex and manometric diag-
nosis of the patients were evaluated, prospectively.
Results:A total of 511 urodynamic study was done with the indication of
spinal dysraphisms in our unit in a two years period. Anorectal manom-
etry together with urodynamic study was done in four patients. The age of
the patients weremean 9±4.8 years. They were all males. Rectal sensation
was mean 40±40,8 cmH20, resting pressure was mean 40±20,4 cmH20.
All patients had rectoanal inhibitory reflex and some degree of voluntary
rectal sphincter activity. Two patients had normal urodynamic results
whereas one patient had detrusor sphincter dyssynergia and the other
detrusor sphincter dyssynergia with underactive detrusor activity.
Conclusion: With the limited experience in this patient group, it is
difficult to draw a reference correlation between urodynamic studies
and anorectal manometry studies in patients with spina bifida. Patients
with abnormal urodynamic studies may show some form of rectal activ-
ity. Spina bifida may give a spectrum of findings when voiding and
gastrointestinal functions are considered even though they are both ac-
cepted to have same source of innervation. Larger patient groups are
necessary to get more accurate evaluations.

FP78

Experience on 131 cases of pediatric tethered cord syndrome in a
single institution (2006-2013)

S.Ç. Önal, Y. Akyuva, T. Ateş, G. Reşitoğlu, Ö. Tarım, A. Takmaz, C.Ö.
Çakır, E. Gedik (Malatya, Turkey)

Introduction: Tethered cord syndrome (TCS) is a disease with
neurocutaneous, neuroorthopaedic, neurourologic, and pure neurologic
manifestations Timely surgical therapy is especially important in pediatric
population whereas the growth spurt may cause many disabilitating
processes including scoliosis, sphincter incontinence, and gait distur-
bances. Primary tethered cord syndrome (due to occult spinal
dysraphism) includes lipomyelomeningocele, split cord malformation,
thick-tight / fatty filum terminale, dermal sinüs, and neurenteric cyst.
Secondary tethered cord syndrome (due to apert spinal dysraphism)
involves the cases with repaired meningocele/myelomeningocele and
arachnoid adhesions related to trauma or infection.
Methods: This presentation involves 131 consecutive pediatric tethered
cord cases operated within the period January 2006 till December 2013 in
Inonu University Turgut Özal Medical Center Department of
Neurosurgery.
Results: Relying on our experience it can be concluded that due to
effective and timely surgery in tethered cord syndrome, preoperative pain
is usually relieved, progression in scoliosis is controlled, fixed motor
function loss and neurogenic bladder signs are rarely improved, gait
disturbances related to slight motor loss are partially recovered. Due to
disperse range and different morphological characteristics of anomalies

that cause TCS and difficulty of sustaining objective criteria for neuro-
logical deficits of pediatric patients, the comparison and evaluation of
results are difficult. In the pediatric age group -whether TCS is symptom-
atic or not- it is very likely to show clinical signs till adolescence.
Conclusion: It is strongly advised to operate on those patients as early as
possible with adequate radiological and laboratory work-up.
Lipomyelomeningoceles and intradural lipomas with intact neurological
findings may be exceptions for early surgery.
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Bone osteosynthesis in cranioplastic surgery with resorbable plates
on the endocranial surface of the cranial bone

Niina Salokorpi, Tarja Iber, Juha-Jaakko Sinikumpu, George Sándro,
Willy Serlo (Oulu & Tampere, Finland)

Introduction: Premature ossification of coronal and metopic sutures is
treated by fronto-orbital remodelling. Such operations require fixation of
the reshaped cranial bones. The leading role in scull bone osteosynthesis
have taken biodegradable plating systems, which provide enough stabil-
ity for the period of time that takes the osteotomies to ossify. Plates that
are placed in a traditional way on the outer surface of the bone usually
could be palpated through the skin, sometimes for long periods, thus
compromising cosmetical results of the operations. Better aesthesis could
be achieved by placing the plates endocranially.
Methods:We report use of poly(lactide-co-glycolide) (PLGA) resorbable
plating system on the inner aspect of frontal bone in 27 patients operated
due to anterior plagiocephaly and trigonocephaly. The outcome was
evaluated at follow-up visits. The mean follow-up was 3.9 years.
Results: Three patients had complications that required reoperations
(malposition of bone fragments, postoperative subcutaneous CSF collec-
tion and minor skin necrosis). All of these complications were not related
to endocranial location of the plates. No other significant complications
occurred; neither there were problems with ossification. All but one
patient’s outcome was judged as good or excellent.
Conclusions: Placement of PLGA plating systems on the inner surface of
the calvarial bones is safe and stable technique that provides good
cosmetic results.

FP80

New anatomical simulator for pediatric neuroendoscopic training

Giselle Coelho, Samuel Zymberg, Marcos Lyra, Benjamin Warf (Sao
Paolo & Recife, Brazil & Boston, MA, USA)

Introduction: The practice of neuroendoscopic procedures requires
many years of training to obtain the adequate skills and abilities to
perform this surgery, safely. The main goal of this study is to present a
new pediatric neuroendoscopic simulator for training.
Methods: This real simulator was built with a synthetic thermo-retractile
and thermo-sensible rubber called Neoderma® which, when combined
with different polymers, produces more than 30 different formulas. These
formulas present textures, consistencies andmechanical resistance similar
to many human tissues. Silicon and fiberglass moulds, in the shape of the
cerebral ventricles, constitute the basic structure of the neuroendoscopic
module trainer.
Results: There were many possibilities to training: the endoscopic nav-
igation to visualize and identify the anatomical structures (Septal and
Thalamus Striatum veins, Monro foramen, Temporal horns and IV ven-
tricle), to perform the choroid plexus coagulation and the third
ventriculostomy. The presence of intraventricular lesions, simulating
tumors, allowed their resection with bleeding.
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Conclusion: It's important to emphasize that is possible to perform with
this simulator not only the rigid but also the flexible endoscopy, with good
correspondence to the reality and no risks. Notable future perspectives
can be considered regarding this new pediatric simulator, for example: to
improve the learning curve for non experienced neurosurgeons and to
spread the flexible endoscopy technique whose knowledge of its appli-
cation is still restricted to few developed countries.

FP81

Post-marketing surveillance of CustomBoneTM implanted in children
under 7 years old

Paolo Frassanito, Gianpiero Tamburrini, Luca Massimi, Concezio Di
Rocco, Angelo Nataloni, Massimo Caldarelli (Rome & Faenza, Italy)

Introduction: CustomBoneTM is a cranial biomimetic ceramic implant.
Though contraindicated under 7 years old, it is used under this age
threshold in daily practice. Finceramica performed a surveillance study
to investigate the outcome in this age group.
Methods: 29 children under 7 years old received CustomBoneTM from
July 2006 to November 2012 in 17 international hospitals. Data of 25
children, 12 boys and 13 girls (age 3-7y), are available at least one year
after implant.
Results: Sites of the cranial defect were frontal or parietal (20% each),
parieto-temporal (16%), fronto-parietal or fronto-parieto-temporal or oc-
cipital (12% each), fronto-temporal (8%). Etiologies were trauma (64%),
malformation (28%), tumor of the bone/skin and other (4% each). Rea-
sons to use CustomBoneTM were decompressive craniectomy for brain
injury (52%), resorption of autologous bone flap (20%), malformation
(12%), failure of other cranioplasty (8%), comminuted fracture or tumor
of the bone/skin (4% each). Rupture of the implant occurred in one of the
29 children during the implant (3.44%); cranioplasty in this patient was
successfully completed with the back-up device. Four adverse events
were registered during the follow-up period consisting of 2 cases of
fracture and 2 of infection, requiring in all cases the removal of the device.
Conclusion: Post-marketing surveillance revealed a 16% (4/25) failure
rate in this age group. This rate is higher than reported in adults and
children over 7 years old (mean 3.8%, ranging 0-8%), However,
CustomBoneTMmay be considered a valid option under 7 years old since
other materials are burdened by more significant rates of complications.
Limits to its use in children younger than 7 years old remain the adequate
thickness of bone edges of the defect and the size as well as the com-
plexity of the defect. Thus, indication to CustomBoneTM beyond age limit
should be carefully evaluated by the surgeon on a case by case basis.
Acknowledgements: Finceramica collected data, that were provided by
the following hospitals: Policlinic A. Gemelli Rome (Italy), H. Civile
Vicenza (Italy), H. Civile Avezzano (Italy), H. Niguarda Milano (Italy),
H. Civile Maggiore Verona (Italy), H. Civile Padova (Italy), CHU Rouen
(France), H. Necker Paris (France), CHU Montpellier (France), CHU
Tours (France), CHU Lyon (France), Klinikum Halle (Germany), H. Ev.
Jung Krankenhaus (Germany), LKH Feldkirch (Austria), Univer.
Klinikum Vienna (Austria), H.N.Jesus Madrid (Spain), King Faisal H.
di Ryadh (Saudi Arabia).
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Use of “surgeon assisted” neurophysiological monitoring system for
pediatric spinal neurosurgery

Benedetta Pettorini, Bassel Zebian, William John Kitchen, Christos
Chamilos, Ganesalingam Narenthiran (Liverpool, United Kingdom)

Introduction: Recent advances in technology and the refinement of
neurophysiological methodologies have changed intraoperative neuro-
physiological monitoring (INM) of the spinal cord, which has evolved

into an extremely useful and reliable adjunct for spinal procedures. This
increased interest in intraoperative neurophysiology reflects the demand
for safe and low-risk surgery. The limit, so far, has been difficult access to
a neurophysiology service and reliance on surgeons’ experience. This
study describes the use of a new surgeon-led neurophysiological moni-
toring system and its application to spinal paediatric neurosurgical
procedures.
Methods: Since 2013, every child affected by a spinal dysraphism has
been operated on with the aid of “surgeon assisted” neurophysiological
monitoring. This system allows a free-running continuous EMG. Motor
unit potentials and neurotonic discharges are the injury indicators in nerve
roots of a damage caused by traction, compression, transection, or thermal
injury. This system allows also a direct stimulation of nerve roots (range
0.5-4 mA).
Results: In 2013, we performed 21 surgical procedures for the treatment
of spinal dysraphisms with the aid of “surgeon assisted” INM.Among the
21 patients, 9 were female and 12 were male. The age ranged between 25
days and 15 years (mean age 4 years). Thirteen children were operated on
for spinal cord untethering, 6 for resection of lipomyelomeningocele and
2 for correction of diastematomyelia. Postoperatively, none of the patients
presented a neurological deficit. The average time for the system set-up
was 5 minutes.
Conclusion: “Surgeon-assisted” INM provides a wide and reliable sys-
tem for intraoperative identification of neural structures and continuous
monitoring of their functional integrity during dysraphisms’ procedures.
The set-up is easy and the software intuitive allowing to have a reliable
INM without the necessity of a neurophysiologist in theatre.

FP83

Anatomical pediatric model for craniosynostosis surgical training

Giselle Coelho, BenjaminWarf, Marcos Lyra, Nelci Zanon (Sao Paolo &
Recife, Brazil & Boston, MA, USA)

Introduction: Several simulators have been created as a tentative to
improve the learning curve of the residents in neurosurgery and plastic
surgery. However, there are many limitations for craniosysnostosis sur-
gical simulation. To represent the pathological condition presence, to
obtain the ideal resistance and consistence of the bone and to simulate
the craniotomy so far can be considered notable challenges.
Indeed, the laboratory training is fundamental for acquiring familiarity
with the techniques of surgery and skill in handling instruments. By the
other side, the adequate craniosynostosis surgical anatomical model
should be able to present all required steps of surgery, from the patient
position, correct identification of anatomical landmarks to the depth
perception and skin closure.
The aim of this study is to introduce a new simulator for craniosynostosis
surgical training, specifically for the scaphocephaly type.
Methods: This real simulator is built with a synthetic thermo-retractile
and a thermo-sensible rubber which, when combined with different
polymers, produces more than 30 different formulas. These formulas
present textures, consistencies and mechanical resistance similar to many
human tissues. Regarding the anatomical aspects, the skull shape is based
on Computerized Tomography (CT) images of a real patient (six-month
old female), thin slices, that allowed the tridimensional reconstruction.
The fiberglass moulds, in the shape of the skull, constituted the basic
structure of the craniosynostosis module trainer. It is possible to perform
CT scan due to the radiopacity of this simulator and, consequently, to
compare the pre and post operative images.
Results: The authors presented a training model to practice the biparietal
remodeling used in the scaphocephaly correction. The Renier’s “H”
Technique was selected to test the simulator and it was operated by three
experienced surgeons to evaluate its practical applicability. It was possible
to simulate from the patient’s positioning until the own surgery.
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The experienced surgeons could observe multiple possibilities to practice
such as: the skin incision; the subcutaneous and subperiostal dissection;
the osteotomies, and finally the cranial remodeling with absorbable
microplates. The presence of superior sagital and transversus sinus filled
with liquid could simulate emergence situations with bleeding, a possible
risk during this specific approach.
They noticed that the scaphocephalic cranial shape, the consistence and
resistance of the bone and the dissection of the plane were very similar to
the real surgery.
Thereby, this craniosynostosis simulator could be used successfully dur-
ing teaching purposes.
Conclusion: At present, there is no available real simulator with these
anatomical and technical characteristics for craniosynostosis surgical
training in pediatric neurosurgery.
The authors conclude that this training model can represent a
fairly useful method to accustom trainees to the required surgical
techniques and simulates rather the steps of a standard surgery for
scaphocephaly.
This training provides an alternative to use the human cadavers and
animal models. Besides, they have no ethical objections, there is no risk
of the exposition to toxicity during the training and they can be used in
Computerized Tomography equipments without any kind of restriction.
Furthermore, it can represent the anatomical alteration precisely as well
the surgical emergence situations.
Therefore, it is important to emphasize that this simulator can be extreme-
ly useful to abbreviate the learning curve during the qualification of
young surgeons. The future perspectives can be considered excellent
because not only other surgical techniques can be applied (as the endo-
scopic approaches) but also the possibility of errors in operating room can
be reduced significantly.

FP84

Use of intraoperative CT scanning in brain tumor surgery: 3-year
experience in a single pediatric center

Pietro Spennato, Claudio Ruggiero, Giuseppe Mirone, Ferdinando
Aliberti, Valentina Cioffi, Giuseppe Cinalli (Naples, Italy)

Introduction: The development of image-guided neurosurgery repre-
sents a substantial improvement in the microsurgical treatment of brain
tumors. Despite its wide applicability, a major drawback of this technol-
ogy is they use images, mainly MRI pictures, acquired preoperatively, on
which the planning of the operative procedure as well as its intraoperative
performance is based. The purpose of this study is to show the technical
feasibility and the potential impact of intraoperative CT scanning.
Methods: Since 2011, intraoperative CT scanning was performed in all
patients undergoing brain tumor surgery, accounting for 150 procedures.
Theater set up (neuronavigation system, microscope) and patient posi-
tioning were adapted to the presence of the scanner. A scan was taken at
the beginning of the procedure and a contrast enhanced scan before the
conclusion of surgery; other scans were obtained whenever necessary.
The scans were evaluated for residual disease and intraoperative
complications.
Results: In virtually all cases it was possible to obtain intraoper-
ative CT scan, despite patient age(from 3 months to 16 years old)
, and positioning (supine, lateral and prone). Surgery was
interrupted for about 15-20 minutes during scanning. New infor-
mation obtained from the intraoperative CT scan led to alteration
in the surgical plan in 20% of patients. Intraoperative complica-
tion were diagnosed in three patients (epidural hematoma, subdur-
al hygroma and skull fracture from pin perforation).
Conclusion: Intraoperative CTscanning can be performed with currently
available technology and has the potential to improve surgical results in
pediatric brain tumors.

FP85

Piezosurgery® in Pediatric Neurosurgery

Paolo Frassanito, Gianpiero Tamburrini, Luca Massimi, Concezio Di
Rocco, Massimo Caldarelli (Rome, Italy)

Introduction: Piezosurgery® is a piezoelectric bone scalpel based on
ultrasonic microvibrations that allows to perform precise and thin
osteotomies with soft tissue sparing. We investigate the advantages and
drawbacks of this device in neurosurgical procedures.
Methods: In the Pediatric Neurosurgery of Policlinic A. Gemelli (Rome,
Italy), Piezosurgery® was used in 40 consecutive spinal and craniofacial
surgical procedures (19 cranioplasties, 16 craniotomies, and 5
laminotomies) over a period of 6 months. The time required to perform
craniotomy/osteotomy, the risk of damaging the dural layer, the loss of
blood, and the early aesthetic result were compared with other techniques.
Results: Piezosurgery® needs up to 10-20% more time to cut bone if
compared to high speed drilling devices and bone rongeurs, 80-100% if
compared to pneumatic osteotome. Dural layer was always preserved by
Piezosurgery®, though 2 cases of dural fissuring occurred in syndromic
craniosynostosys. In both cases the bone thickness was highly irregular
and the dural layer was extremely thinned.
No differences in term of loss of blood were observed. In all cases the
juxtaposition of the bone edges in the reconstruction phase was optimal,
with no aesthetic complaints by the patient or parents.
Conclusion: Piezosurgery® warrants an optimal aesthetic result, together
with minimal bone loss. The risks of dural layer damage is much lower
than pneumatic osteotome but it is not cancelled in peculiar circum-
stances, such as syndromic craniosynostosis.
According to our results, Piezosurgery® is highly recommended in re-
gions with highly aesthetic impact (e.g. forehead, orbital roof), in case of
irregular thickness of the skull bone (e.g. syndromic craniosynostosys), in
splitting procedures for cranioplasty. In other craniotomies behind the
hairline, this device is time-consuming and the actual advantage, in
particular the major rate of bone flap healing compared to pneumatic
osteotome, should be further investigated.

FP86

Juvenile amyotrophy of the distal upper extremity (Hirayama
disease): case series and surgical management

Laura Grazia Valentini, Giuseppe Piscosquito, Luisa Chiapparini,
Donatella Milani, Cecilia Casali, Marika Furlanetto (Milan, Italy)

Hirayama firstly report (1959) a disorder of the juvenile age (11-25
years), characterized by upper extremity, slowly progressive asymmetric
amyotrophy occurring in late childhood-adolescence. This disease was
named also Monomyelic Amyotrophy or Cervical Flexion Myelopathy
(CFM); this definition, proposed by Kikuchi is based on the possible
etiology: a compression of the cervical spinal cord occurring during neck
flexion, but the exact etiology is still unknown. The value of conservative
and surgical treatments has not been established: conservative
prolonged collar therapy, cervical arthrodesis, cervical duroplasty
– laminoplasty and muscolotendineous transfer have been pro-
posed in the few published series Series: The clinical and MRI
characteristics of 16 patients affected by CFM were examined.
Age at onset ranged between 14 and 25 years, with a pick at 16.
We observed a male prevalence (14/17), as already reported. Nine
patients with progressive deterioration were treated surgically with
expansive duraplasty and suspension in combination with
laminotomy. Dynamic MRI and neurophysiology were performed
before and after surgery. The remaining 7 cases were stabilized at
diagnosis or mildly deteriorating and were managed conservative-
ly. Results: Dynamic MRI taken with the neck in a neutral
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position showed that the spinal cord was flattened and when the
neck was flexed, the dura and the spinal cord were compressed
further. 3 out of 9 operated cases experienced transient worsening,
one progressed further despite surgery, while the remaining stabilized at
the preoperative neurological level. Venous engorgement, presumed by
MRI, was documented at surgery in all the cases, as well as spinal cord
tendency to herniate trough the dural opening; in 1 case arachnoid
adhesion was documented at surgery. Conclusions: The early diagnosis
of the rare Hirayama Disease by dynamic MRI is advisable, because
clinical outcome of the progressively deteriorating cases may be im-
proved by duraplasty-laminotomy if performed before the neurological
deterioration stabilized.

FP87

The use of ultra-low field iMRI in the treatment of pediatric brain
tumors

Ozkan Tehli, Bülent Düz, Serdar Kaya, Süleyman Deniz, Mehmet
Daneyemez, Engin Gönül (Ankara, Turkey)

Introduction: Intraoperative magnetic resonance imaging (iMRI) is in
use in the treatment of intracranial tumors since 1994. Use of iMRI during
tumor removal reduces the risk of damaging normal parts of the brain and
helps neurosurgeon to confirm successful removal of the tumor. But iMRI
increases the duration and cost of surgical treatment. In this paper, we
presented our experience on the use of ultra-low field iMRI in the surgical
treatment of pediatric brain tumors.
Methods: Six pediatric patients with brain tumors underwent sur-
gical treatment using iMRI in our department between 2009 and
2011. The mean age was 3 years (ranged between 2 and 4 years)
and 5 patients were male and one was female. The radiological
diagnosis was posterior fossa tumor in 4 patients, suprasellar
tumor in 1 patient, and left temporal tumor in 1 patient. Polestar
N20® ultra-low field iMRI (0.15 T) was used in these patients
during the operations. Preoperative, intraoperative and early post-
resection (before the dural closure) iMRI scans were obtained in
all patients.
Results: Total removal of the tumor was performed in 5 patients while
subtotal resection was achieved in 1 patient. The diagnosis was pilocytic
astrocytoma in 2 patients, pilomyxoid astrocytoma in 1, medulloblastoma
in 1, ependymoma in 1 and dysembryoblastic neuroepithelial tumor in 1
patient. Easier patient positioning and better intraoperative images were
the advantages of iMRI in these patients, particularly for posterior fossa
tumors.
Conclusions: iMRI could be easily used in the surgical treatment of
pediatric brain tumors. It provides excellent intraoperative evaluation of
tumor resection and safe surgery for the patients, especially in posterior
fossa tumors.

FP88

Intraoperative low-field MRI for pediatric brain surgery: our initial
experience with the PoleStar N-30

Lara Galbarriatu, Jon Aurrecoechea, Gregorio Catalán, Edurne Ruiz de
Gopegui, Guillermo Carbayo, Gaizka Bilbao, Alejandro Carrasco,
Alfonso Igartua, Ianire Hernández, Jone Iglesias, Javier Altamirano,
Patricia Muñoz, Iñigo Pomposo (Bilbao, Spain)

Introduction: Intraoperative imaging is a rapidly developing tech-
nology. The introduction of the intraoperative magnetic resonance
imaging (ioMRI) in the mid-1990s by Black et al. significantly
improved image quality to optimize tumor resection. Brain tumors
are a major cause of mortality and morbidity in pediatric popula-
tion and the degree of surgical resection is a major prognostic

factor. The use of low-field ioMRI has been widely documented
in adults, with limited published pediatric series. We describe our
initial experience with the use of the low-field PoleStar N-30
ioMRI for pediatric brain surgery.
Methods: At Cruces University Hospital, ioMRI system is the
0.15-T PoleStar N-30. For intraoperative use, the magnet is placed
under the operating table and it can be easily operated by the
surgeon. Contrary to high-field ioMRI systems, standard surgical
instruments can be used.
Results: Between June 2012 and December 2013, four children
(mean age 8.5 years, range 2-15) were operated on for brain
tumors using the PoleStar N-30 ioMRI (29% of all pediatric brain
tumor surgeries performed in the same period). Procedures includ-
ed two suboccipital craniotomies (1 ependymoma and 1 pilocytic
astrocytoma), one transsphenoidal endoscopic approach for pitui-
tary adenoma and one presigmoid approach for brainstem
cavernoma. Patient positioning was prone, supine and park bench,
respectively. The number of intraoperative images obtained ranged
from 3 to 5. Complete tumor removal was the goal in all cases
and in the 4 patients ioMRI revealed no additional tumor after the
resection. Post-operative 1.5-T MRI confirmed the findings of the
final intraoperative image. After a mean follow-up of 12.25
months, one patient experienced distant tumor recurrence and
three patients are free of disease.
Conclusion: IoMRI is a valuable tool to optimize tumor resection.
Pediatric patients may benefit from it and, compared to adults, the set-
up is easier. Wider experience will lead us to optimize the surgery and the
daily flow in the theatre.

FP88b

Cosmesis and consistency in constructive surgery

Hannes Haberl, Mascha Hochfeld (Berlin, Germany)

The authors report on the first experiences with the prototype of a surgical
tool for cranial remodeling. The device enables the surgeon to transfer
statistical information, represented in a model, into the disfigured bone.
The model is derived from a currently evolving databank of normal head
shapes. Ultimately, the databank will provide a set of standard models
covering the statistical range of normal head shapes, thus providing the
required template for any standard remodeling procedure as well as
customized models for intended overcorrection. To date, this technique
has been used in the surgical treatment of 14 infants (age range 6-12
months) with craniosynostosis. In all 14 cases, the designated esthetic
result, embodied by the selected model, has been achieved, without
morbidity or mortality.
Frame-based reconstruction provides the required tools to precisely real-
ize the surgical reproduction of the model shape. It enables the establish-
ment of a self-referring system, feeding back postoperative growth pat-
terns, recorded by 3D follow-up, into the model design.
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Epidemiology in children treated for intracranial tumors in Ukraine
1980-2009

Yuriy A. Orlov, Andrii V. Shaverskyi, Pavlo N. Plavskyi (Kiev, Ukraine)

Objectives: We present an epidemiological survey of brain tumors in
children with regard to their age-related location, histology, malignancy
and analyzed in periods before and after Chernobyl accident.
Material and Methods: Within 1980-2009 at the Pediatric Department
of the Institute of Neurosurgery, there were examined and treated 3591
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children, who had histologically verified brain tumors. The epidemiolog-
ical research was carried out taking into account tumor histostructure and
malignancy grade.
Results: In order of frequency the most common types were astrocytic
tumors (38.5%), embryonal tumors (19.5%), craniopharyngioma (10.4%)
and ependymal tumors (6.4%). Malignant tumors accounted for 45.5% of
all neoplasms.
The pre-Chernobyl material (1980-1984) numbered 379 cases, whereas
in the post-Chernobyl periods it became more sizable: 1985-1989 – 711
cases (1.9 times increase); 1990-1994 – 580 cases (1.5 times increase);
1995-1999 – 629 cases (1.6 times increase); 2000-2004 – 573 cases (1.5
times increase); 2005-2009 – 717 (1.9 times increase). Thus the analysis
of brain tumor incidence in children within periods before and after the
Chernobyl disaster has clearly demonstrated its rise. Taking into consid-
eration the overall decline of birth (on 42.2%) and natural decrease of
general children’s population, the 1.9 times growth of a mean incidence
value seems rather substantial.
The post-Chernobyl period saw the rise of malignant tumor incidence
(III-IV grade anaplasia). In 1980-1984 they constituted 41.2% and in
2005-2009 came up to 46.7%.
Conclusions: Analysis of brain tumor incidence in children before and
after the Chernobyl disaster has clearly demonstrated its rise. The post-
Chernobyl period saw the rise of malignant tumor incidence.

FP90

Presentation, pathology, and treatment outcome of brain tumors in
172 consecutive children at CURE Children's Hospital of Uganda.
The predominance of the visible diagnosis and the uncertainties of
epidemiology in sub-Saharan Africa

Vita Stagno, John Mugamba, Benjamin C. Warf (Mbale, Uganda &
Boston, MA, USA)

Introduction: This study reviews the first operative series of pediatric brain
tumors from Uganda, the largest series from Sub-Saharan Africa, and ex-
plores the challenges to progress in pediatric neuro-oncology in the region.
Methods: This is a retrospective operative series of brain tumors in 172
children at Cure Children's Hospital of Uganda over 10 years. Demo-
graphics, clinical presentation, lesion location, histopathology, operative
management, and outcome were investigated. Survival was assessed
using Kaplan-Meier method.
Results: There were 103 males (59.9 %) and 69 females (40.1 %; mean
age at diagnosis 6.5 years with 29 % < 2 years). The most common
histologic types were pilocytic astrocytoma (23.2 %), ependymoma (16.3
%), craniopharyngioma (9.9 %), choroid plexus papilloma (9.3 %), and
medulloblastoma (8.1 %). Supratentorial tumors (62.2 %) were more
common. Symptomatic hydrocephalus predominated at presentation
(66.9 %). 71 Patients (41.3 %) showed at presentation macrocephaly or
a visible mass. Estimated 5-year survival was 60 %.
Conclusions: The majority of pediatric brain tumors in the region likely
go unrecognized. Most that do come to attention have a "visible diagno-
sis." Unlike operative series from developed countries, information about
the incidence, prevalence, and overall burden of disease for different
tumor types cannot be deduced from the various operative series reported
from limited resource countries because of the selection bias that is
unique to this context. Delayed presentation and poor access to adjuvant
therapies were important contributors to the high mortality. The epidemi-
ology of pediatric brain tumors in sub-Saharan Africa is obscure.
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The burden of radiation induced cerebral cavernous malformations
on Pediatric Oncology

Eugenio Pozzati (Bologna, Italy)

Therapeutic irradiation of the brain and spinal cord (cranio-spinal, whole
brain, local field, focused, brachytherapy) plays a role in the delayed
genesis of a vascular entity mimicking a cavernous malformation (CM),
one of the four types of cerebral angiomas. This post irradiation "de novo"
CM generally occurs in children and young adults treated for a great
variety of intracranial tumors (medulloblastoma in particular) and blood
malignancies, mainly in early childhood owing to the deleterious effects
of irradiation on the developing nervous system. The complex pathogen-
esis of postirradiation CMs ranges between direct de novo induction and
triggering of a preexistent, albeit occult, vascular lesion, facilitated in
particular by the influence of vascular growth factors. We report our
experience between 1985 and 2012 with 25 cases of postirradiation
CMs occurring after cranio/spinal.whole brain (9 cases), local field (14)
focused (1) and intracavitary (1) radiation, performed in childhood for
brain tumors in 19 cases, cavernous angioma in 1 and lymphoma/
leukemia in 5. The time interval between irradiation and the detection
of the CM varied from 3 to 24 years (mean 9,2y) and the mean age at
diagnosis of the CM was 19.5y. Three pts had multiple CMs developing
at different times after initial irradiation and one had induction also of a
different lesion (meningioma). Ten patients presented with acute symp-
toms due to hemorrhage (headache, vomiting, focal signs), five with
seizures and 10 were asymptomatic when the lesion was detected. Seven
patients were operated on (two after recurrent bleeding) and 18 are
undergoing radiological and clinical monitoring, without evidence of
evolution during the observation period at a mean of 7.2 y. The initial
bad reputation of postattinic CMs has been mitigated by recent reviews
and our own experience: surgical resection is recommended only in
clinically aggressive malformations with hemorrhagic course and growth
propensity.
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Optic Pathways Gliomas (OPW) in children. Single institutional
experience

Magda Garzon Tarazona, Ofelia Cruz Martinez, Mariona Suñol, Gemma
Garcia Fructuoso (Barcelona, Spain)

Introduction: Tumors affecting the Optic Chiasm and nerves in children
are usually LowGradeGliomas. In our hospital, selected cases underwent
surgical treatment and we wanted to analyse the outcomes.
Patients and Methods: Retrospective study in patients diagnosed with
OPW. Several variables were analysed to find out possible prognosis
factors and to evaluate the outcomes.
Results:Of 36 cases studied, 21 were female. Mean age at diagnose: 49.4
months (3.1 – 206.7), NF1 associated in 13 cases (36.1%). Main symp-
toms were visual alterations (61.1% of cases). Hydrocephalus was diag-
nosed and treated in 14 cases, 43.8%.
After diagnose, progression was observed in 22 cases (61.1%).
Twenty five patients were operated (69.4%), achieving 2 Gross
Total Resections (GTR), 20 Subtotal resections (STR) and 3
Biopsies. After surgery, 18 patients presented transient neurologic
deficits, 4 systemic and 9 local complications. Twenty four pa-
tients received Adjuvant Therapy, 66.7%. Histology showed 13
Pylocytic Astrocytomas (52%), 2 LGG “nos” (8%), 8 Fibrillary
Astrocytomas (32%).
Mean follow up was 64.2 months (3.8-174.2). At study closure 7 patients
were dead due to progression, other 29 were alive (22 with sequels). One
patient with GTR was alive with no evidence of disease.
Variables related with worse PFS were: antecedent of NF1 (p=0.018) and
use of Adjuvant therapy (p=0.056); worse OS were: Systemic complica-
tions (p=0.027), Progression (p=0.02) and age at diagnose (5 of 6 patients
younger of one year died).
In our series, mean PFS was 79.5 months. OS at 3, 5 and 10 years were
94%, 85% and 77%.
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Conclusions: OPW in children are usually LGG. NF1 was associated to
good prognosis for OS but not for PFS. Factors associated with poor
prognosis were Age less than one year, Systemic complications and
Progression. The benefit of tumor removal was evident but not significant
because of the small number of cases.

FP93

Cerebellar Low Grade Gliomas (CLGG) in children: surgical
institutional experience

Magda Garzón, Ofelia Cruz, Mariona Sunol, Antonio Guillen, Santiago
Candela, Mariana Alamar, Gemma Garcia (Barcelona, Spain)

Introduction: LGG are the more frequent cerebellar tumors in children.
Surgical Removal, particularly Gross Total Resection (GTR) is the gold
standard management.
Patients and Methods: Retrospective study including 67 patients with
diagnose of CLGG treated at Hospital Sant Joan de Deu, Barcelona
between 1980 and 2010.
Results: Of 67 cases, 36 were girls (53.7%). Mean age at diagnose 90
months (13.1 - 214 months), main symptoms were headache/vomiting
and ataxia.
By neuroimaging, mean tumor size was 48 x 43mm; 8.1% were solid,
53.2% were solid plus cystic component and 38.7% had a mural. Hydro-
cephalus at onset was found in 49 cases (73%) but just 16 (23.9%)
required permanent CSF Shunt.
Histology reported 30 pylocytic Astrocytomas, 28 LGG "nos" and
6 Fibrillary Astrocytomas. Tumor removal was indicated in 65
cases (97%), achieving 49 GTR and 16 Subtotal Resections
(STR). Forty one patients (61%) had local complications resolved
satisfactorily, 27 had transient neurological deficits (40.3%) and 2
presented moderate to severe complications with long term
sequels.
One case of GTR presented recurrence requiring a second tumor removal.
Progression after STR was observed in 6 cases (9%), in which, Adjuvant
therapy (AT) was prescribed obtaining stabilisation of residual tumors.
Histology was not related with progression or recurrence. Two small
tumors never required treatment.
At study closure, 51patients were alive with no evidence of tumor
(76.1%), 43 (64.2%) were neurologically intact and 24 (35.8%) presented
sequels. Mean follow up: 71.9 months. Mortality: 0.
Progression Free Survival (PFS): 164.6 months, Overall survival (OS):
100% at 3, 5, 10 and 15 years.
Conclusions: GTR is the gold standard treatment for patients with
Cerebellar LGG, it was curative for 76% of our patients. Surgical mor-
bidity associated with the extension of tumor removal was high but
transient. In cases of tumor progression, AT was effective to control the
disease.
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Surgery and radiotherapy in childhood craniopharyngioma: impact
on neuropsychological functions

Daniela Chieffo, Gianpiero Tamburrini, S. Chiesa, Luca Massimi, R.
Rubbino, M. Balducci, Concezio Di Rocco, Massimo Caldarelli (Rome,
Italy)

Purpose/Objective: To evaluate neurocognitive and psychological mor-
bidity in childhood affected by craniopharyngioma, treated by surgery
and radiotherapy.
Materials and Methods: Patients with craniopharyngioma treated by
surgery and radiotherapy were retrospectively analyzed. Radiotherapy
was performed after repeated surgery with residual mass or in inoperable
symptomatic or recurrence lesions. Patients received a total dose of

5040 cGy in 180 cGy/fraction to tumoral bed +/- residual mass, if present.
Acute toxicity was evaluated according to RTOG scale. All patients
underwent multidisciplinary follow-up with radiation oncologist, neuro-
surgeon and neuropsychologist. A comprehensive cognitive (Griffith’
scale and Wechsler scale) and neuropsychological evaluation was per-
formed. Systematic evaluation was performed at three times: diagnosis-
pre surgery evaluation (T0), after neurosurgical treatment (T1) and after
radiotherapy (T2). A statement of Quality of Life was reported with
PedQOL questionnaire. Primary endpoint was the assessment of
neurocognitive function, secondary endpoint was the evaluation of over-
all survival (OS) and progression free survival (PFS).
Results: Nine patients were analyzed. Median age was 6 years (4 - 12) at
diagnosis and 8 years (5-14 yrs) at radiotherapy treatment start. Six
patients underwent repeated surgery, and all patients presented residual
mass. We observed skin, haematological and neurological grade I acute
toxicity in 3 patients, reversible in all cases. IQ was normal in all patients
at T0, T1 and T2, without significant difference between different timing.
Specific neuropsychological disorders were observed. Six out of nine
patients (67%) reported visuoperceptual disorders both in T0 and T2, an
impairment of immediate recall and working memory was observed at
different times; in the last follow-up five out 9 patients were
affected by short term memory and working memory. These
finding appeared to be correlated to decreased of attentional
system processing. Language skills and praxia as executive func-
tion were preserved. No significant disorders were reported, in
contrast self perception scale was impaired at the last follow up.
Their PedQOL results was compatible with average range in 6 out of
patients (67%) and low in three cases (33%). With a median follow-up
from diagnosis of 73 months (53-117 mts) and from radiotherapy of 71
months (27-81 mts), all patients are alive with disease. One patients
presented recurrence at 3 months from radiotherapy. Median PFS has
not yet reached, while 5 yrs PFS is 89%.
Conclusion: Radiotherapy does not seem to increase neuropsycological
decline in long time survivors. These data demonstrate the relevance of
multidisciplinary approach to childhood craniopharyngioma, taking into
account also neurocognitive functions. Systematic and specific interven-
tions should be developed and implemented in selected cases
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Expedient approaches for craniopharyngioma surgery: micro and
endoscopic hybrid surgery

Hidehiro Oka, Mari Kusumi, Koji Kondo (Kitamoto, Japan)

Subject: We describe our surgical strategy for craniopharyngioma using
hybrid surgery of microscope and neuroendoscope.
Materials and Methods: Ninety one patients with cranipahrynigoma
were treated our Hospital (38 patients operated by only microscope from
1974 to 2000, 53 patients operated by hybrid surgery using microscope
and endoscope from 2011 to 2012). We analyzed recurrence rate of only
microscopic surgery (1974-2000) vs. hybrid surgery.
Result: Samii’s grade of 91 patients was as follows; Grade I-1, II-16, III-
37, IV-31, V-6. Expedient surgical approaches were 40 pterional/
subfrontal, 30 interhemispheric, 16 transshenoidal approaches, so on.
Eight (21%) in 38 patients were recognized tumor recurrence
from 1974 to 2000 by only microscopic surgery. On the other
hand, 5 (9.4%) in 53 patients recognized tumor recurrence from
2001 to 2012 operated by hybrid surgery using microscope and
neuroendoscope. Advantage of hybrid surgery is as follows; wide
and clear view, fit to deep-seated tumors, ordinary instruments can
use, microscopic surgical education to junior Neurosurgeon can
do, and residual tumor of dead space for example under optic
chiasm by hybrid surgery. On the other hand, disadvantage of this
surgery is as follows; 2D, special practice is needed, narrow
space, adhesion, ossified tumor, or vascular tumor.
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Conclusion: We introduce expedient approaches and our hybrid surgery
using microscope and neuroendoscope for craniopharyngioma. This proce-
dure is useful to do conventional microneurosurgery for surgical education,
moreover, it can remove residual tumor by hybrid surgery.
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Brain tumors in children 0-3 years old

Alexandru Tascu, Iulia Vapor, Adrian Iliescu, Catalin Pascal, Radu Eugen
Rizea, Andrei Spatariu, Adrian Barari, Irina Tudose (Bucharest,
Romania)

Introduction: Although in the last 20 years survival in older children
with brain tumors has increased, in small children the survival still
remains poor. This is due to some factors specific to small age. The
oncologic treatment is limited, radiotherapy being prohibited before the
age of 3-4 years old. In these conditions the best treatment option is gross
total removal of the tumor but this is often hard to accomplish.
Method: We retrospectively analyzed 85 cases of children 0-3 years old
admitted in our clinic from June 2003 – May 2013. Following factors were
analyzed: age, sex, duration of symptoms, clinical features on admission,
tumor location, surgical removal, complications, histology and survival.
Results: From the 85 children included in the study (35 girls, 50 boys)
with the median age 2,03 years old, 71 underwent surgical removal of the
tumor. The other 14 were cases of brainstem tumors, thalamic tumors or
children with bad neurologic condition on admission in the hospital (deep
coma, resuscitated after cardio-respiratory arrest, etc). From the 71 cases
operated, total removal was accomplished in 52,11% of cases, subtotal
removal in 45,07% and partial removal in 2,81%.Most frequent
hystopathological results were: pilocytic astrocytoma (23,94%), medul-
loblastoma (19,71%), ependymoma (16,9%), PNET (9,85%), choroid
plexus carcinoma/atypical papilloma (9,85%). 30 days postoperative
mortality was 7,04%.
Conclusions: Most aggressive tumors, usually supratentorial, were en-
countered in small children. Once the children grow histology and local-
ization of tumors change - majority of tumors are infratentorial and the
percent of benign tumors rises. Analyzing a big number of cases of
tumors in small children we can identify factors who can lead to better
survival of this category of patients.
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Molecular biological aspects ofmedulloblastomas in children under 3
years of age

Eva Brichtova, Karel Zitterbart, Zdenek Pavelka, Jaroslav Sterba (Brno,
Czech Republic)

Medulloblastoma, embryonic neuroectodermal tumor of the cerebellum,
is the most common malignant tumor of the central nervous system in
children. Current therapy combines surgery resection, radiotherapy and
chemotherapy. Significant advances in treatment were achieved by neu-
rosurgical techniques improvement, radiation dose optimization and by
introduction of the combined adjuvant chemotherapy. Treatment intensity
depends on the child's age, extent of surgical resection and metastases
presence. Current treatment schemes achieve a 5-year disease free sur-
vival in 70-81% of standard risk patients and in 30-70% of high-risk
patients. Children under three years of age with medulloblastoma are
primarily considered high-risk patients. The use of radiotherapy in the
postoperative treatment is limited in this age group due to central nervous
system immaturity. According to the new molecular biology findings,
there are 4 "biological" medulloblastoma subgroups, known as WNT,
SHH, group 3 and class 4. SHH tumors are found approximately in 60%
of cases in this age group, group 3 tumors in 30% of cases. There is a
strong correlation between SHH tumors and desmoplastic variant.

Histological subtype (desmoplastic vs. classic variant) and molecular
subgroup are the most important prognostic factors in children under 3
years of age. Based on a meta-analysis, the survival of children with
desmoplastic medulloblastoma is significantly higher than with classic
variant (about 80% vs. 25-40%). Postoperative treatment of children with
medulloblastoma under three years of age therefore includes induction
and consolidation chemotherapy (in the form of high-dose chemotherapy,
mainly by thiotepa and carboplatin, supported by autologous
haematopoetive drugs). Radiotherapy is not indicated in children with
desmoplastic medulloblastoma, focal eventually craniospinal radiothera-
py is considered individually in children with classic tumor subtype. We
present a set of 7 patients under three years of age with medulloblastoma,
treated at the University Hospital Brno in the last ten years. Desmoplastic
subtype was the favorable prognostic sign in our group. The need of
surgery performed in a comprehensive cancer center, with adequate
tumorous tissue processing and biological testing should be emphasized,
also the participation in international clinical trials with the possibilities of
reference histopathological examinations and expert consultations. Also,
more importance is currently given to biological treatment options.
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Medulloblastoma in 361children

Yuriy A. Orlov, Andrii V. Shaverskyi, Pavlo N. Plavskyi (Kiev, Ukraine)

Objectives:We report a retrospective study of 361 cases of medulloblas-
toma in pediatric patients treated at our institution in a period of 22 years.
Material and Methods: Between 1990 and 2011, 361 children with
medulloblastoma were treated at the Institute of Neurosurgery. This
presented 18.2% of all pediatric brain tumors diagnosed during this time
period. 247 were males and 114 females. The patients were grouped by
age as follows: 0-3 years, 61; 4-7 years, 136; 8-12 years, 124; and 13-18
years, 40.
Results: 98% patients underwent surgery in the form of posterior fossa
craniotomy or craniectomy and removal of tumor. Complete tumor re-
section was achieved in 36.8% of the children, and subtotal resection
represent in 52% cases, partial in 9.4% and only biopsy was performed in
1.7% cases. A ventriculo-peritoneal shunt was required in 25.5% of the
children. The main localization was the median line: vermis and 4th

ventricle in 86.7% cases. Chang’s classification was used to grade the
tumor: T1 6 cases (1.7%), T2 60 cases (16.6%), T3a 147 cases (40.7%),
T3b 127 cases (32.1%), T4 21 cases (5.8%), M0 319 cases (88.4%), M1
12 cases (3.3%),M2 23 cases (6.4%) andM3 7 cases (1.9%). Histological
diagnosis was as follows: 318 patients had classic medulloblastoma
variant, 34 patients had desmoplastic medulloblastoma and the other 9
patients had medulloblastoma with cell differentiation. Follow-up data
from 1 month to 10 years is available for 74.7% patients. The median
survival was 18 months and 2- and 5-year survival were 42% and 6%,
respectively. 83,3% patients underwent craniospinal radiation. 40% chil-
dren had chemotherapy. The recurrent rate was 80 (34.3%), second
surgery was the first option. Total and near total resection showed no
difference in survival outcome. Children under 3 years of age fared worse
than those older 3 years.
Conclusions:Medulloblastomamost often occurs within the first decade.
They are twice as common in males then in females. Maximal surgical
resection with post operative craniospinal irradiation and routine use of
chemotherapy should be the present choice of management.
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The choice of surgical approach for thalamic tumors

M. Smrčka, E. Brichtová, V. Juráň (Brno, Czech Republic)
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Introduction: Thalamic tumors are relatively rare tumors growing in a
highly functional part of brain. They are more frequent in pediatric
population. Their surgery is challenging and a high morbidity is possible.
Relatively benign nature of many of these tumors means that an attempt
for radical resection should frequently be performed. The approach has to
be very carefully planned, sometimes with the help of modern diagnostic
methods like DTI. The location and projection of the tumor in the
thalamus playes an important role in choosing the approach. The pitfals
of these approaches are presented
Material: We have studied a group of 12 pediatric patients with
thalamic tumors treated from 2005 - 2012. There were 9 males and
3 females, age ranged from 1-18 years (mean 11 years). Transcortical
approach was used 4x, transcallosal 4x, transsylvian 2x and
supracerebellar infratentorial 2x.
Results: Gross total resection was achieved in 5 cases, subtotal in 4 and
partial in 3. There were 9 pilocytic astrocytomas, one subependymal giant
cell astrocytoma, one diffuse astrocytoma G II and one glioblastoma. All
patients are still alive with the mean follow-up 5 years. There was no
permanent morbidity in this group.
Conclusion:Thalamic tumors might be safely radically resected if correct
approach is used. The choice of approach is based in the projection of the
tumor. Smaller tumors which are not close to the thalamic surface might
be followed or biopsied if there is a likelihood of its malignIt nature.
Oncological treatment should be reserved for malignant tumors.
Acknowledgement: Supported by the grant of IGA (Czech Ministry of
Health) No: NT 13581-4
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Posterior cranial fossa pediatric brain tumors: a comparative
proteomic study

Luca D’Angelo, Claudia Martelli, Diana Valeria Rossetti, Marta Caretto,
Federica Iavarone, Massimo Castagnola, Gianpiero Tamburrini,
Concezio Di Rocco,MassimoCaldarelli, ClaudiaDesiderio (Rome, Italy)

Introduction: The oncogenesis mechanisms of brain tumours are still
partly unknown. Genetic alterations that drive cell transformation and
malignant progression result in tumour-specific changes in protein ex-
pression. The identification of individual proteins or protein clusters
expressed in neoplastic tissue could uncover critical mediators of tumour
progression and identify surrogate markers for diagnosis, prognosis, and
therapeutic response. Proteome profiles reflect the biological phenotype
of individual tumours more accurately than transcriptome analyses, be-
cause changes in gene expression do not always correlate with protein
expression. Moreover proteomic analyses can detect post-translational
modifications and different isoforms which may specifically affect dis-
ease progression. Preliminary results of the comparative proteomic study
of pylocitic astrocytoma and medulloblastoma posterior cranial fossa
pediatric brain tumors tissues is here presented.
Methods: Tumor tissues soluble fraction was analyzed by LC-MS fol-
lowing both top-down and bottom-up approaches, respectively analyzing
entire and enzymatic (trypsin) digested proteins. Protein and peptides
characterization was achieved by high resolution LC-ESI-LTQ-Orbitrap-
MS manually and with auxiliary bioinformatic software for tandem MS
data elaboration.
Conclusions: The combination of the top-down and bottom-up ap-
proaches for the proteomic characterization of pylocitic astrocytoma
and medulloblastoma tumor tissues allowed the identification of different
proteins and peptides with high confidence. The data evidenced interest-
ing differences in the presence of interesting peptides and truncated
proteins strongly characterizing the most malignant medulloblastoma.
These data could be of great help for the individuation of diagnosis and
prognosis biomarkers, potential therapeutic targets and for the elucidation
of pediatric posterior cranial fossa tumors tumorigenesis processes.
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Choroid plexus tumors in children

Hamilton Matushita, Daniel Cardeal, Fernanda de Andrade, Adriana
Espindola (Sao Paolo, Brazil)

Background: According to previous review of 1195 pediatric tumors of
nervous system, from our institution, reported by Rosemberg et al in
2005, choroid plexus tumors constituted 3% of the tumors. This
corresponded to 6,36% of supratentorial tumors in children.
Objectives: To evaluate the clinical presentation and results of treatment
of 34 children with choroid plexus.
Material and Methods: Data of 34 cases of choroid plexus tumors in
children treated consecutively in our institution was analyzed.
Results: Thirty four cases of choroid plexus tumor in children were
analyzed retrospectively. The mean age at admission was 31,9 months
with a range from 1 to 160months.Males were slightly more affected (19/
15). Topographic distribution showed: Lateral ventricles 26, III ventricle
4, and IV ventricle 4. All patients presented with signs and symptoms of
increased intracranial pressure, except one, that presented with convul-
sion. All patients demonstrated hydrocephalus. Impaired level of con-
sciousness was observed in five children including one which was ad-
mitted in coma due to bleeding of the tumor. Pathology examination
demonstrated: 20 papilomas and 14 carcinomas. Gross total removal was
obtained in all papilomas, and in 10/14 carcinomas. Two deaths occurred
in patients with carcinoma during admission: one which had previous
intraventricular hemorrhage and other related to massive intraoperative
bleeding. The mean follow up was 6,5 years. The long term follow up
demonstrated that 18/20 papilomas and only 6/14 carcinomas were alive.
Prognosis of the children with carcinomas was not related to the adjuvant
therapy. Recurrence and cerebrospinal fluid dissemination of the tumors
were the main cause of fatality of the cases.
Conclusions: Prompt diagnosis and gross total resection of choroid
plexus tumors in children may be the main prognostic factors.
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The use of iCT Brain suite for frame based stereotactic biopsies
in the pediatric setting. Practicality, use and results

Jane Skjøth-Rasmussen, Bo Jespersen, Jannick Brennum (Copenhagen,
Denmark)

Introduction: In this paper we describe a single-step procedure for
stereotactic brain biopsy using the intraoperative CT (iCT, Brainlab).
Procedure: In the OR the patient is intubated, fitted with the Base Frame,
fixed to the low profile frame holder on the OR table, the head positioned
centrally in the scanner gantry (Toshiba & iCT Brainsuite Brainlab AG,
Germany and the iCT-scan is performed. The images are fused with a
preoperative MRI including biopsy trajectory plan formulated before-
hand. The biopsy procedure is performed while the patient stays on the
same operating table, with the same head fixation. A second CT scan can
be performed to verify the procedure.
Results: In the first 8 month the procedurewas successfully used 65 times
including 8 times in pediatric cases. The procedure duration in the
intubated pediatric patients was in average 89 minutes (Median 89, 78-
100 minutes).
Before implementation of iCT, pediatric cases were cumbersome with
transportation of an intubated and sedated patient between our OR and the
Department of Radiology two floors below. This was resource demand-
ing and carried a potential risk for the patient.
Our system has allowed us to performed biopsies from all intracranial
locations.
Conclusion: The many advantages includes reduced time for the patient
with the headring mounted, less discomfort with no need to move from
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one department to another wearing the frame, elimination of transfer of
intubated patients, easy access to CT for follow-up on cyst aspirations.
This study demonstrates that frame-based stereotactic biopsies in all brain
locations are a feasible and practical technique with improved workflow,
added patient safety and comfort.
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Childhood brain tumors of posterior fossa and midline structures

Martina Messing-Jünger, Harald Reinhard (Sankt Augustin, Germany)

Objective: In children tumors of the posterior fossa and midline struc-
tures are more frequent compared to the adult population. Related to
localization and age, specific histologies are found. Therapy strategies
depend on histological type, growth pattern and age. Prognosis correlates
not always with histological grading.
Methods:A single institution retrospective study was performed in order
to characterize tumors of the posterior fossa and midline structures. The
vast majority of the patients were not older than 20 years.
Results: Between 2007 and 2013 a total of 103 patients with midline/PF
tumors were treated. Mean age was 6.4 years (3 patients > 20 years).
Tumor localizations were: cerebellum (42), suprasellar (18), intraventric-
ular (16), brainstem (13), thalamus (7), pineal (5) and corpus callosum
(2). Most frequent histology was pilocytic astrocytoma I° (35) and III°
(1), followed by medulloblastoma (11), astrocytoma II° (5) and III° (2),
choroid plexus papilloma II° (5) and I° (3), ependymoma III° (3)
and II° (2), germ cell tumors (5), craniopharyngeoma (5), diffuse
pontine glioma (5), optic glioma (4) glioblastoma multiforme (3),
ATRT (2), SEGA (2), RGNT (2), pituitary adenoma (2), central
neurocytoma II° (2) , and pineoblastoma, AML, PMA,
ganglioglioma I° (1 each). In 6 patients no tumor related surgery
was performed (optic glioma, DIPG). 51 patients received no
adjuvant treatment; radio-chemotherapy was performed in 29,
and chemotherapy alone in 17, only radiotherapy in 5. One boy had fatal
lung embolism after surgery. 3 patients are LOF and 11 died (DIPG,
thalamus glioma, GBM).Mean follow upwas 2.5 years. 49 patients are in
complete remission and 26 show stable disease. Recurrent or progressive
disease is found in 11; partial regression and secondary metastatic disease
in 1 each. A shunt became necessary in 16 patients, 9 could be treated
with ETV. Posterior fossa syndrome was seen in 7 patients (17% of
cerebellar tumors).
Conclusion: The histological variety of childhood brain tumors is broad.
Medulloblastoma and atypical histologies (II°) can be well controlled.
DIPG, thalamic astrocytomas (fibrillary) and GBM in older children still
have an unfavorable prognosis. 25% of all midline and posterior fossa
tumors require additional hydrocephalus treatment. Posterior fossa syn-
drome occurs in 17% of all cerebellar tumors.
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Spinal tumors in children

Martina Messing-Jünger, Harald Reinhard (Sankt Augustin, Germany)

Objective: Non metastatic spinal tumors are rare, also in children. Early
and complete surgical removal is the most important prognostic factor.
Secondary spinal deformities also need to be addressed surgically in some
cases.
Methods:A single institution retrospective study was performed in order
to characterize spinal tumors affecting neural structures and the spinal
column. Most of the patients were not older than 20 years.
Results:Between 2007 and 2013 a total of 24 patients with spinal tumors
were treated surgically in our institution. All intradural tumors were
operated via laminoplasty. Mean age was 12.5 years (3 patients > 20
years). 3 tumors were affecting the spinal column, all others neural

structures. Tumor localization was lumbar in 9, cervical in 8, thoracic in
3, holocord in 2; and cervico-thoracic with brainstem involvement and
thoraco-lumbar in one each. Most frequent histology was ependymoma in
8 cases (grade I in 1, grade II in 3, grade III in 1 and myxopapillary grade I
in 2 and II in 1). Pilocytic astrocytoma was found in 3 patients;
ganglioglioama, ganglioneuroma, ATRT, neuroblastoma, mesenchymal
chondrosarcoma of the conus and medulloblastoma in one each. There
were 4 patients with nerve root tumors (neurofibroma 2, neurinoma 2) and
3 with spinal column tumors (Ewing sarcoma, osteoblastoma, osteoid
osteoma). 12 patients did not receive adjuvant treatment, 4 patients adju-
vant radio-chemotherapy, 2 chemotherapy alone and 1 only radiotherapy.
14 patients showed complete remission, 6 stable diseases (3 after second
surgery due to recurrent tumor), 2 had progressive disease. 3 patients died
and 2 are LOF. 3 patients with complete remission suffered from a malig-
nant tumor. One child with a diffuse benign holocord tumor died. Mean
follow up was 2.4 years. 4 patients required additional instrumentation due
to secondary spinal deformity. Reoperation due to recurrent tumor became
necessary in 3 ependymoma and 2 pilocytic astrocytoma cases.
Conclusion: As well as in brain tumors the histological variety of spinal
tumors in childhood is broad. Most often ependymoma and pilocytic
astrocytoma are found. Both of these entities have a higher rate of local
recurrence. Prognosis is not always depending on tumor grading. Sec-
ondary instrumentation becomes necessary in 17%.

FP105

Congenital and infantile tumors: pathology and outcome in Europe
and Asia – A 15 year review

Guirish A. Solanki, Sandip Chaterjee (Birmingham, United Kingdom &
Kolkata, India)

Introduction: Brain tumours in infancy are rare and treatment options
limited, with role of surgery, radiotherapy, chemotherapy unclear. Out-
come is uncertain Congenital Tumors represent 1.3 % of pediatric CNS
tumors but account for the majority of the mortality.
Method: A Retrospective review from 1998 – current of the Paediatric
Brain Tumour Registry. At Birmingham Children's Hospital and the
Paediatric neurosurgery database in Kolkata were performed. 72 children
(34-BCH / 38-Kol) with a mean age of 5 (0-11) months were reviewed.
Results: No significant gender difference noted. Delay in recognition
with paucity of clinical signs was a hallmark feature. 8 children had
congenital tumours (symptoms within the first 2 months). Commonest
presentation included raised ICP, irritability, failure to thrive. Tumours
were large at detection (4-10 cms) and overwhelmingly suprasellar
(89%). Teratomas (6/72) were more common in India(15% vs 0%). At
5 years the overall mortality was 58.8%. The overall 1 year survival was
47%. Stratification showed a significant difference with congenital tu-
mour survival just 16.6% and in older infants 63.6%
Conclusion: Factors associated with mortality included malignant histology
and large size of tumours. Teratomas seem more common in India. The
outcome remains poor but this study highlights the need to differentiate
between congenital and infant tumourswhere survival is comparatively better
(16.6 vs 63.6%). More aggressive therapy in malignant tumours including
surgical resection and adjuvant therapy may provide better survival.

FP106

Online survey on management of pediatric craniopharyngiomas

Benedetta Pettorini, Barry Pizer, Imran Bhatti, Ganesalingam
Narenthiran, Conor Mallucci (Liverpool, United Kingdom)

Introduction: Pediatric craniopharyngiomas pose a difficult management
challenge due to the proximity of important neural structures as well as their
potential for recurrence in spite of a benign histology. Aggressive approach
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towards surgical resection often leads to bad overall patient outcome in terms
of quality of life whereas limited resection is fraughtwith its own drawbacks.
There is always a question as to how much to do and what should be an
acceptable outcome in each individual case. Although there are a number of
modalities available to supplement surgery, there is no uniformity in utilising
these since there is lack of standardised protocols due to paucity of data on
long-term outcomes of single or combination modalities.
Material and Methods: The online survey includes two sections. One
sectionwill allow to collect basic information about neurosurgical units and
the service provided for children affected by craniopharyngioma. The
second section consists of 8 different clinical scenario with related scans
and involves a multiple choice questionnaire about management pathway
of hydrocephalus, surgical procedures, radiotherapy and recurrences’ treat-
ment. The survey has been circulated in January 2014 through mailing lists
involving the major international paediatric neurosurgery societies.
Results: The primary objective of the survey is to gather information
from different units around the world on the management of paediatric
craniopharyngiomas, focusing on the surgical attitudes particularly the
intention of surgeon at the first surgery, timing of radiotherapy in residual
tumours and the use / availability of additional nonsurgical modalities.
Conclusion: The data will be presented at ESPN.

FP107

Signs and symptoms of pediatric brain tumors and diagnostic value
of preoperative EEG

Matthias Preuß, Jürgen Meixensberger, Andreas Merkenschlager,
Matthias K. Bernhardt (Leipzig, Germany)

From 142 patients, 62 patients (44%) suffered from supratentorial and 80
patients (56%) from infratentorial lesions. Histopathologic examination
disclosed benign tumors (WHO Grade I-II) in 92 children and malignant
(WHO Grade III-IV) in 46 patients (ratio 2:1). Five neoplasms did not
match with WHO classification.
Symptomatic hydrocephalus has been found in 37 patients of 40 patients
to be underlying cause for signs and symptoms of raised intracranial
pressure (93%). Papillaedema as sign of hydrocephalus occurred in only
19% of patients with radiologic hydrocephalus. Sensitivity and specifity
of ophthalmologic examination for predicting hydrocephalus in our series
was 0.39 and 0.72, respectively.
Preoperative EEG has been conducted in 116 patients showing normal
activity in 54 patients (47%). 26 patients did not undergo preoperative EEG
due to emergency admission and prompt surgical intervention. 19 patients
had a history of seizures or presented with epilepsy, among them six
patients had normal EEGs. From 62 pathologic EEGs, 40 EEGs correlated
correctly to the site of the lesion (65%) and 22 displayed unspecific
alterations. Sensitivity for and specifity of EEG examination for symptom-
atic epilepsy in the collective was 0.68 and 0.7, respectively.
Preoperative EEG is abnormal in 53% and did correctly localise the lesion
in one third of the pediatric patients. Thus, EEG is a weak diagnostic tool
for primary tumor diagnostic. Negative EEG does not rule out a neoplasm
and positive EEG should always prompt imaging examinations.

SESSION 14: Endoscopy

FP108

Quadrigeminal arachnoid cyst: is endoscopic treatment “the best”?

Vivek Tandon, Kanwaljeet Garg, Rajinder Kumar, Ashish Suri, Sarat P.
Chandra, Bhawani Shankar Sharma (New Delhi, India)

Background: Arachnoid cysts account for 1% of intracranial mass
lesions. Quadrigeminal cistern arachnoid cysts are even rarer lesions, as
there incidence is 5- 10% of all arachnoid cysts. Surgical management

options include craniotomy and cyst excision or fenestration,
cystocisternostomy, ventriculocisternostomy and cystoperitoneal shunt.
Similar procedures can be performed endoscopically and successful
treatment of quadrigeminal arachnoid cyst has been reported through this
procedure as well. However, there is no consensus about the treatment of
choice for such rare group of patients. In this backdrop, we analysed 18
cases of arachnoid cysts treated at our institute between 2002 and 2012.
Based on our rich experience and review of literature we have tried to
formulate guidelines for the treatment of quadrigeminal arachnoid cysts.
Methods:We retrospectively analysed 18 patients of quadrigeminal cistern
arachnoid cyst for clinical presentation, demographic profile, management
and outcome. Age ranged from 29 days to 50 years (mean 17 years). All the
patients underwent computed tomography and magnetic resonance imag-
ing of the brain. Cysts were classified into 3 subtypes based on MRI
findings. Surgical intervention was carried out in all the patients.
Results: Two patients had type 1 cysts, 4 had type 2 cysts and 12 had type 3
cysts. Two patients (type 1) underwent endoscopic third ventriculostomy
(alone) and 4 patients underwent ventriculo-peritoneal shunt placement pri-
marily. Craniotomy and cyst wall excision along with ventriculocystostomy
and cystocisternostomywas done in 4 patients with type 2 cysts (primarily in
3 patients and after shunt in one patient), and endoscopic fenestration of cysts
to the sub-arachnoid space or the ventricles and endoscopic third
ventriculostomy was done in 7 patients with type 3 cysts. Two patients with
type 3 cysts underwent only endoscopic ventriculocystostomy and
cystocisternostomy without endoscopic third ventriculostomy. The follow
up period ranged from 6 months to 48 months (mean 23.7 ± 12.3 months).
Conclusion: Quadrigeminal plate arachnoid cysts when symptomatic
require some form of surgical intervention. We believe that endoscopic
fenestration of cyst with cystocisternostomy or cystoventriculostomy when
combined with third ventriculostomy is the procedure of choice for such
patients. We do not recommend placement of solitary ventriculoperitnoeal
shunt. Operative re-exploration should be planned only after proper clinico-
radiological correlation and not on the basis of imaging findings alone, as
sometimes the cysts fail to regress but symptoms improve.

FP109

Neuroendoscopic management in patients with Dandy-Walker
malformation

Yusuf Ersahin (Izmir, Turkey)

Introduction: Dandy-Walker malformation (DWM) accounts for ap-
proximately 5-10% of congenital hydrocephalus patents and consists of
3 major abnormalities: (1) complete or partial agenesis of vermis, (2)
cystic dilatation of the fourth ventricle, and (3) hydrocephalus.
Treatment modalities have varied throughout the years. Endoscopic third
ventriculostomy (ETV) has been being used in patients with DWM to
treat hydrocephalus. We reviewed the patient with DWM who had
undergone neuroendoscopic interventions.
Material and Method: The patients with DWM who had undergone
neuroendoscopic procedures between 2000 and 2013 were reviewed.
ETV and or aqueductal stent were performed by using a rigid
neuroendoscope. The cases of DWM who had undergone
neuroendoscopic surgery in the literature were reviewed and analyzed.
Results: There were 10 patients (6 girls and 4 boys) with DWM ranging
in age from 2months to 29 years (mean 6.6 months). ETVwas performed
in 8 patients and aqueductal stent in addition to ETV in 2 patients.
Neuroendoscopic intervention was carried out in 4 patients at the time
of shunt malfunction. Of 10 patients, 8 became shunt free.
One hundred and twenty six cases were analyzed. ETV, ETV plus
Choroid plexus cauterization (CPS) and ETV plus aqueductal stent were
performed in 83, 38 and 5 patients, respectively. Overall success rate was
76%. Type of endoscope, gender, primary or secondary ETVandmode of
neuroendoscopic procedure did not vary significantly. However the
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success rate in the patients older 1 year of age was significantly better than
those younger than 1 year of age (P=0.026).
Conclusions: ETV seems effective in patients with DWM. Although the
literature review supports this idea, there are some flaws in this analysis.
A randomized study is needed to prove the effectiveness of ETV in the
management of DWM.

FP110

The role of endoscopic third ventriculostomy in the management of
CSF shunt malfunction

Mino Zucchelli, Francesca Nicolini, Mariella Lefosse, Ercole Galassi
(Bologna, Italy)

Introduction: The advent and evolution of neuroendoscopic techniques
offered effective alternatives to CSF shunting in the management of
obstructive hydrocephalus, and endoscopic third ventriculostomy
(ETV) performed as the initial procedure (Primary ETV), avoided shunt
implantation in the majority of these patients.
Furthermore, considering the noticeable risks related with the repeated
shunt operations, ETVwas taken into account as a valuable aid in case of
shunt malfunction in order to freeing the patient from the shunt.
Methods: Since year 2000, 35 selected cases of shunt malfunction (25
children), were treated by a secondary ETV with the aim of a subsequent
shunt removal.
Our protocol consist of a preoperative MRI, ETV, ligation of the distal
catheter, postoperative clinical and neuroradiological surveillance.
In our recent cases monitoring of the intracranial pressure was started
during surgery and continued up to 72 hours.
Results: Secondary ETVensured 75% of good clinical and radiological
results; the remaining patients underwent a new shunt insertion.
We registered only 5 cases of minor complications (aseptic meningitis/
mild headache).
Surgical results with respect to the aetiology of the hydrocephalus and the
duration of the shunt are analysed in detail.
Conclusions: In case of shunt malfunction, regardless the shunt duration,
a secondary ETV should be considered in most of the cases. To identify
the most suitable cases a preoperative MRI is mandatory. Intracranial
pressure monitoring in the postoperative period can give immediate data
on the efficacy of the treatment.

FP111

Cauterization of third ventricular floor in endoscopic third
ventriculostomy

Mohamed Ellabbad, Ibrahim Ewaiss, Adel Mansour, Mohamed Essa
(Cairo, Egypt)

Introduction: Justifiably, endoscopic third ventriculostomy is considered
the greatest breakthrough in the management of hydrocephalus since the
introduction of Sialistic shunts (Hopt NJ, Gruner P, Fries G, et al 1999).
The rate of intraoperative hemorrhage was 3.7%, the rate of severe
intraoperative hemorrhage was 0.6% (including a 0.21% rate of Basilar
rupture).
The early post-operative mortality rate was 0.21% (6 patients died; 2 of
sepsis and 4 of hemorrhage).[1]

Intraoperative complications included intraventricular hemorrhage, car-
diovascular changes, such as, bradycardia during fenestration and infla-
tion of the balloon of the Fogarty catheter, and damage to the hypothal-
amus and fornix.[2]

Bradycardia has been reported in up to 41% of the cases during fenestra-
tion of the third ventricular floor and the mechanisms postulated include
stimulation of the pre-optic area, at which time there may be associated
hypotension.[3]

Material and Methods: Retrospective study of 392 endoscopic third
ventriculostomy for 374 patients of different ages and etiologies with
54% males and 46% females were carried out between April 2004 – June
2012 at Al-Azhar University Hospitals and health insurance hospitals.
Patients were followed up at 3, 6 and 12 months post-operatively using
C.T brain, MRI and C.S.F Flowmetry in some cases.
In 48% of cases perforation of the floor of third ventricle was carried out
using the balloon of fogarty catheter were in 61.5% of cases the perfora-
tion of third ventricular floor was carried out using diathermy either
monopolar or bipolar diathermy.
65% just opening the floor and completing the procedurewith the Fogarty
catheter balloon and 35% of cases the whole stoma was carried out with
diathermy.
Results: The complications especially cardiovascular and\ hemorrhagic
complications of the third ventricular floor, cisterns are much less with
using diathermy to open third ventricular floor.
Also closure of the stoma is markedly less with using diathermy (1.33%
versus 3.47%).
While late failure of endoscopic third ventriculostomy are 41.6% with
using diathermy and 58.3% with using the balloon of Fogarty catheter.
Early post operative mortality are much less with using diathermy (0.8%
versus 1.87%).
Conclusion:Using the diathermy for perforation of third ventricular floor
in endoscopic third ventriculostomy should be preferred than the Fogarty
catheter balloon.
References:
1 Bouras T, Sgouros S, J NEUROSURG PEDIATR. 2011, JUN
2 Navarro R, Gil-Parra R, Reitman AJ, et al 2006
3 Anandh B, Madhusudan Reddy KR, et al 2002

FP112

Simplification of shunt catheter using neuroendoscope for
multilobular hydrocephalus caused by intraventricular cysts and
trapped fourth ventricle

Ryuji Ishizaki, Takafumi Wataya, Yuzuru Tashiro (Shizuoka, Japan)

Object: Development of neuroendoscope has given us more varieties of
hydrocephalic treatment, althoughmany catheters used to be inserted into
independent cavities of multilobular hydrocephalus at the times that a
shunt was the only solution of hydrocephalus. In this paper, we have
retrospectively reviewed the cases treated with neuroendoscope to sim-
plify shunt catheter for multilobular hydrocephalus in children.
Methods: There were 29 cases resulted in successful simplification of
shunt catheter, consisting of 15 cases treated with neuroendoscopic
fenestration for intraventricular cysts and 14 cases with the stenting for
aqueductal occlusion combined with trapped fourth ventricle, in our
hospital from April, 2006 to December, 2011.
Results: Mean ages were 4.3 years old (between 1 month and 16 years
old) in cases with the fenestration and 3.2 years old (between 1month and
8 years old) in ones with the stenting respectively. In some cases of
intraventricular cysts, we should approach in twice or more times to
confirm the connection of all ventricular cavities with large fenestrations
to prevent following adhesion and to search the best route of shunt
catheter without a solitary cavity. In almost cases of aqueductal occlusion
combined with trapped fourth ventricle, the stenting was performed at the
timing of shunt malfunction or infection. A few cases with slit ventricle
were approached through the enlarged fourth ventricle with suboccipital
craniotomy. There were no postoperative complications in both
neuroendoscopic treatments.
Conclusion: Neuroendoscopic treatment for multilobular hydrocephalus
in children has become safe and various. Our method for reducing the
number of shunt catheter could be easier and safer in hydrocephalic
management.
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FP113

MRI morphometric measurements of the third ventricle in children
with hydrocephalus due to aqueductal stenosis treated with ETV

Vassilios Tsitouras, Spyros Sgouros (Athens, Greece)

Introduction: Aqueduct stenosis causing hydrocephalus represents the
clearest model of an obstructed third ventricle, without any other con-
founding anatomical factors, not withstanding the age issue. The purpose
of this study was to examine possibly significant differences of specific
MRI measurements of the third ventricle in patients with hydrocephalus
due to aqueduct stenosis.
Methods: We examined the immediate preoperative MRI scans of 8
patients that underwent an ETV procedure for aqueductal obstruction.
A DICOM image analysis software was utilized and five measurements
were chosen. The distance from the floor of the third ventricle to the
anterior commisure (dI) and the upper most point of the forniceal curva-
ture (dII), the total area of the 3rd ventricle on a midline sagittal view
(mm2), the volume of the ventricle as examined in the same view (cm3)
and the width of the 3rd ventricle on an axial cut.
Results: Five patients had aqueductal stenosis, two had midbrain tumors
and one had a thrombosed vein of Galen malformation (VGM). The ETV
was successful in six children and failed in two. The median age of the
children that failed was 2,5 months and for the successfully treated was
57,5 months. The mean values of four measurements (dI, dII, volume and
area) were higher in the cases of successful ETV with the area difference
reaching statistical significance (p: 0,018). Interestingly, the mean width
of the third ventricle was higher in the patients with failed ETV (p: 0,264).
Conclusion: The morphology of the third ventricle in children with
hydrocephalus due to obstruction of the aqueduct and successful ETV
treatment, seems to be different from those in whom ETV failed. The
larger the area of the third ventricle in a mid-sagittal MR image the higher
the chance of success.

FP114

Fever following neuroendoscopic procedures in children

Erwin M.J. Cornips, Suzanne L. De Kunder, Kim Rijkers, Johan S.H.
Vles (Maastricht, The Netherlands)

Introduction:Non-infectious fever is a common yet underreported com-
plication of neuroendoscopic procedures. In a recent paper (2014)
Kinoshita et al. reported an incidence of 52.8% in adults and children
above 10 years of age as opposed to 84.8% in children under 10 years of
age, the difference being statistically significant.
Methods: In our center, we have also frequently observed fever after
neuroendoscopic procedures in children. We present an analysis of 71
consecutive procedures performed in recent years, including mostly ETV
and (less frequently) intraventricular tumor biopsy, septostomy, arachnoid
cyst fenestration, etc.
Results: All procedures were performed using a rigid scope (either a
Medtronic disposable fiberscope or an Aesculap Minop rod-lens scope).
Lactated ringer’s solution at body temperature was invariably used as
rinsing fluid. All patients were closely observed for at least 5 days
postoperatively, including daily temperature measurements using a tym-
panic membrane thermometer. Relevant data with regard to incidence,
severity, and duration of postoperative fever and their relation to age, sex,
type and duration of procedure, presence or absence of clinical symptoms
and signs, and biochemical markers for infection / inflammation will be
presented and statistically analyzed in detail.
Conclusion: Fever following neuroendoscopic procedures is common
especially in younger children. Knowing and correctly recognizing this
phenomenon should avoid unnecessary and especially invasive diagnos-
tic tests, and allow reassurance of both parents and other caregivers.

FP115

3rd endoscopic ventriculostomy in A. Chiari II patients. A ten years
follow-up

Silvio Machado (Curitiba, Brazil)

Objectives: To evaluate the efficacy of the endoscopic third
ventriculostomy (ETV) performed on A. Chiari type II malformation
patients.
Method: Twenty patients arboring an A. Chiari type II malformation
were submitted to an ETVin their first six months of life, and their records
analysed ten years after. All the patients were operated on by the same
author and at the same hospital.
Discussion: The main question that could open this paper is if an ETV
could replace the ventriculo peritoneal shunt (VPS) in those patients. If so
all the main infective and mechanical complications, without mention the
cost of multiple admission could be avoided in a considerable percentage.
Results: After a follow-up of ten years less than 40% of the patients had
their ETV patent and without signals of intracranial hypertension.

FP116

The use of subcutaneous reservoirs to prevent intraventricular stent
migration

Bassel Zebian, William John Kitchen, Christos Chamilos, C. Parks,
Benedetta Pettorini, Conor Mallucci (Liverpool, United Kingdom)

Introduction: Intraventricular stents have been used for a variety of
neurosurgical conditions. They are usually silastic tubes such as those
employed in external ventricular drains and shunts. Their purpose is to
create a communication between ventricular compartments that have
pathologically lost their communication. Stent migration is a recognised
complication and various techniques have been used to try to prevent this.
We describe our technique of using a long stent attached to a subcutane-
ous reservoir in 7 children.
Methods: We searched our surgical database for patients who had un-
dergone placement of an intraventricular stent and analysed our case
series. We had excluded those in whom the ventricular catheter of a
ventriculoperitoneal shunt was used as a stent.
Results:We identified 7 children (the youngest 2 days old and the eldest
13.24 years) between November 2010 and May 2013. Three had an
encysted 4th ventricle, 1 had an encysted lateral ventricle, 2 had arachnoid
cysts and 1 had a porencephalic cyst. They all had ventricular catheters
secured to a subcutaneous reservoir. The use of reservoirs stopped stent
migration in 6 out of the 7 patients. In the single patient (arachnoid cyst)
inwhom the stent was no longer in the desired positionwe believe that the
fenestration and stent allowed decompression of the cyst which then
resulted in a significant decrease in the size of the cyst which migrated
away from the catheter rather than the catheter itself migrating out of the
cyst. The fenestration then closed off as the stent was no longer keeping it
patent and the cyst enlarged pushing the catheter out of its way.
Conclusions: In our experience subcutaneous reservoirs secured to in-
traventricular stents provided a safe and effective method of preventing
stent migration.

FP117

Large cavum veli interpositi cyst: discussion of two cases

Carlo Giorgio Giussani, Andrea Trezza, Leonardo Fiori, Erik Pietro
Sganzerla (Monza, Italy)

Introduction: Velum Interpositum is a virtual space without cerebrospinal
fluid composed of two layers of tela choroidea which, together with the
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body and crura of the fornices, forms the roof of the third ventricle. The
cavum veli interpositi (CVI) is a small CSF-containing abnormality of
septum pellucidum, asymptomatic and rare after the age of 3 years. In
some cases the VI is cystic and enlarged occupying the ventricular system.
When symptomatic, it is large and can be related to psychiatric disorders,
syndromic association of mental retardation and seizures or to hydroceph-
alus.We report two cases of large symptomatic cystic cavum veli interpositi
presented at our Institution who underwent endoscopic fenestration.
Methods: The first patient was a 12 years-old male who experienced a
sudden loss of consciousness with four limbs and trunk rigidity, head and
neck extension without sphincteric incontinence. After regression no
neurological deficits were seen and the child experienced a headache
lasting 24 hrs. The second patient was a 35 years-old man with a history
of progressive headache without neurological signs. Both the patients
MRI showed a large cystic CVI with anterior extension and block of the
Monro foramina and an initial dilatation of lateral ventricles. Both the
CVI underwent endoscopic fenestrations respectively through a frontal
and an occipital approach.
Results: The present cases suggest the existence of potentially symptom-
atic CVIs. In both the cases endoscopic fenestration was effective in
obtaining an improvement of the preoperative symptoms and a reduction
of the cysts and lateral ventricle dimensions. A CSF compartmentaliza-
tion in the CVI was supposed to be the origin of acute poussés of ICP due
to block of CSF pathways. We suggest to consider the fenestration of
large CVI in asymptomatic patients when diagnosed because of the
potential threatening impact on the normal CSF dynamics.

FP118

Is there a possibility to avoid the development of trapped fourth
ventricle in children?

Heidi Baechli, Amin Hashemi, Andreas Unterberg (Heidelberg,
Germany)

Introduction: An isolated fourth ventricle is a rare complication of
overdrainage in children with ventricular shunts. The treatment is often
challenging and the surgical methods are debated controversial. The aim
of our study was to look into the risk factors and to find out which group
of children is predisposed to develop such complications.
Methods:We reviewed 19 children with trapped fourth ventricle between
1995 and 2012. The average age at diagnosis was 5.2 years (range 1month-
15years), 9 males and 10 females. 16 had a posthemorrhagic hydrocepha-
lus, 1 hypoxia and meningitis, 1 congenital hydrocephalus with arachnoid
cyst and 1 myelomeningocele. There were 12 preterms (25-31 weeks
gestation, average 28), weight at birth 690-1600g (average 1035).
Results: A trapped fourth ventricle was noticed in 22% during the first
year of life, 39% 1-5years, 17% 6-10years, 17% 11-17years and 5%with
unknown reason. Clinical symptoms were vomiting (n=7), seizures
(n=4), dysfunction of breathing or blood pressure (n=3), asymptomatic
(n=2) and others (n=4). Following valves were implanted: 55% Medos
Hakim, 11% Pudenz, 6% Sophysa, 11% PediGAV, 11%ProGAVand 6%
unknown. Followed risk factors could be determined: Preterms with low
gestational age and birth weight with posthemorrhagic hydrocephalus,
ventriculoperitoneal shunting during first year of life with overdrainage,
especially in valves without antigravity unit.
Discussion: The development of trapped fourth ventricle can begin early
during the first year of life, especially in cases with slit ventricles and may
be accompanied with unspecific symptoms. Valves without antigravity
unit seem to promote overdrainage.
Conclusion: Overdrainage especially in the first year of life of posthem-
orrhagic hydrocephalus patients should be avoided to prevent a secondary
acquired aqueductal stenosis. Therefore these children should be follow-
ed regularly withMRI. Further studies are needed to investigate the use of
antigravity valves in reducing the rate of trapped fourth ventricle (espe-
cially in preterms).

POSTER PRESENTATIONS

SESSION 3: Audit and outcome in Pediatric Neurosurgery

PP01

Pathological changes in congenital malformations of the central
nervous system

Galimzhan M. Yelikbayev, Almasbek P. Ahmetov, Nurpeis K.
Tulezhanov, Kanatzhan S. Kemelbekov (Turkistan, Kazakhstan)

Introduction: Currently, despite the high level of development of med-
ical science and practice, a high incidence of children born with congen-
ital malformations (CM) CNS. But clinical andmorphological correlation
CM of the CNS ontogenetic their development still remain unexplored.
Methods:According to the children's department of the regional mortem
bureau 2012-2013 y. for congenital malformation of the CNS was detect-
ed in 91, that is 20.4 % of all revealed malformations (447 children).
Prematurity were 71.4% of children. Ratio was the same fetus and
children with CM CNS by gender: 53.3% - men, 46.7% - women. Urban
residents was 32%, rural 68%.
Results: Antenatal mortality was 55 case CM CNS, early neonatal
mortality - 16, late neonatal mortality -7and post-neonatal mortality was
in 13 cases. The structure of the CNS characterized by congenital equal
ratio isolated and combined forms. Among the isolated forms about half
belonged to congenital hydrocephalus and among combined at half
newborns noted combination of spinal hernia and other forms of defect.
Equally frequently reported combination nervous system abnormalities
and neural tube defects, which were part of symptoms of multiple
congenital malformations. The most common defects were treated con-
genital hydrocephalus and malformations of the spinal cord and spinal
column (68-74.7%) and anencephaly with porencephaly (16-17.6%).
Also met congenital anomalies, such as traumatic brain herniation
(5-5.5%), microcephaly and abnormalities of the corpus callosum of
1.1%. Malformations of the central nervous system combined with ab-
normalities of the cardiovascular, osteoarticular, genitourinary system.
Associated abnormalities were presented with a combination of two
(20.1 %) , three or more (79.9%) defects.
Сonclusion: At autopsy of the dead children predominate combination,
severe congenital malformations of the central nervous system. Multiple
organ injury and polysystemic lesions are causing death.

PP02

Risk factors for congenital malformations the spinal cord and spine
in children

Kanatzhan Kemelbekov, Aygerim Tutaeva, Adilet Yernazarov,
Sandugash Rustemova (Turkistan, Kazakhstan)

Relevance of congenitalmalformations of the spine and spinal cord caused by
a significant proportion of this pathology in the structure of infant, perinatal
mortality and childhood disability .The purpose of this study was to investi-
gate the risk factors of congenital malformations of the spinal cord and spine.
Material and Methods: Here were examined 24 children with congen-
ital malformations of the spinal cord and spine, are examined and treated
in the field of neurosurgery at Children's Hospital. The diagnosis was
confirmed by the results of MRI or CT scans of the brain.
Average age was 24 years, 3 women were younger than 18 years and 8 -
35 years older. Number of primiparouswomenwas - 29% of nulliparous -
17% of multiparous and multiparous - 64%. Of these urban residents -
75% of the rural areas - 25%.
Results: In the structure of extragenital pregnant women prevailed: anemia -
54%, urinary system diseases - 17%, obesity II degree - 13%, thyroid disease
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- 13%, UPU - 3%. In 67% of women during pregnancy foci of chronic
infection (cytomegalovirus, toxoplasmosis, ureaplasmosis, chlamydia).
Pregnancy complications were observed in 9 women: the threat of termi-
nation of pregnancy - 44%, polyhydramnios - from 34% 3,
oligohydramnios - in 1 11%, caused by pregnancy edema - in 1 11%.
Of all the 24 cases with abnormalities of the neural tube: born full-term
infants - 79 %, preterm - 21%. The average body weight of term infants
was 3200 g, preterm infants – 2050.
Conclusion: Congenital malformations of the spinal cord and spine were
observed more often multiparous women 64% to 67% of extragenital
diseases.

PP03

Three unusual cases of benign pediatric CNS tumors including
Lhermitte-Duclos disease

Linnea Schmidt, Helle Broholm, Jane Skjøth-Rasmussen (Copenhagen,
Denmark)

Background: Lhermitte-Duclos Disease (LDD) is a rare disorder charac-
terized by a slowly growing tumor in the cerebellum, the nature of which is
uncertain. Three cases of tumours in the cerebellumwere initially described
pathologically as typical lesions for LDD. Due to the unusually frequent
presentation of this disease, a pathological revision was conducted, con-
cluding that just one case represented LDD. In addition to this, a literature
search was performed to enlighten this rare disease, its relation to Cowden
Disease and the discussion of its true classification.
Methods: Literature was searched for on PubMed. Medical records and
pathologic evaluations of 3 patients from the Neurosurgical Department
at Rigshospitalet were reviewed.
Results: Less than 300 cases of LDD have been reported, often accom-
panied by Cowden Disease. Looking at the histopathology, LDD presents
as a benign lesion composed of dysplastic granule cells expanding by
hypertrophy and thus compromising the normal architecture of the cere-
bellar cortex. The association with Cowden Disease suggests an ethology
based on a loss-of-function mutation in the PTEN gene (10q23.3). PTEN
normally acts in the PI3K-pathway, regulating cell size, migration, sur-
vival and proliferation. It seems, though, that in neuronal cells this
mutation does not cause excessive proliferation and the tumour can
therefore not be classified as a neoplasia.
Case reports: Three children (age 3 months, 2 and 14 years) all operated
for a cerebellar tumour. Biopsies from all patients were reviewed in the
pathological department. In the youngest patient, the histopathology was
characteristic for an LDD lesion, but analysis showed no PTEN-mutation.
The second case most likely represented a pilocytic astrocytoma and the
third patient probably represented a classical gangliocytoma.
Conclusion: LDD should be classified as a malformation caused by
aberrant migration and dysplasia of granule cells, perhaps caused by
disturbances in the PI3K-pathway. In childhood there is no direct associ-
ation with Cowden Disease.

PP04

Clinical picture of congenital spinal lipomas

Aygerim A. Tutaeva, Galimzhan M. Yelikbayev, Nurpeis K. Tulezhanov,
Almasbek P. Ahmetov (Turkistan, Kazakhstan)

Introduction: Lipomatous spinal neoplasm constitute 35 % of the lum-
bosacral space-occupying lesions. Symptoms often absent for many years
but at certain times of the neurological symptoms are the predominant
feature.
Methods:We analyzed clinical findings of 20 children with spinal lipomas
in age from 4months to 16 years, boys were 13,girls 7. Patients up to 1 year

was 2,from 1 to 3 years - 3, from 3 to 7 -11,from 7 to 11 - 3, from11 to 16 -
1.In all cases of lipoma located at the level of the lumbosacral spine.
Results: At external examination in patients with lumbosacral lipoma noted
mass lesion skinned above between buttock gap. One of the clinical features
of diagnosis of spinal lipomas was the presence of cutaneous stigmata, which
was observed in two thirds of patients( 66% patients). All patients with
lipomas consulted a doctor in connection with the formation and growth of
neurological symptoms. In 44% of patients had lower flaccid paraparesis,5%
- paraplegia, with hypoesthesia in the lower extremities (64%). Orthopedic
disorders manifested kyphoscoliosis (68%) and clubfoot (70%).Violation of
the pelvic organs were one of severe manifestations of the disease (combined
incontinence - 28%, urinary retention and constipation-11%). Hydrocephalus
occurred in 1 patient. The clinical course and the growth rate of lipomatous
tissue in all patients, the disease took on a benign type. Lipoma combined
with spina bifida occulta lumbar and sacral vertebrae and a spinal hernia.MRI
of the spine and spinal cord performed in 83%of children, CT study was
performed in 25%of cases. The complex preoperative examination were
included EMG and ultrasound.
Conclusions: As the child grows neurological symptoms become pre-
dominant symptom in patients with congenital spinal lipomas. Degree of
neurological deficit and urologicmanifestations determined by the degree
involvement in shells, roots and spinal cord. Progressive deposition of
adipose tissue contributes to neurological disorders.

PP05

Clinical manifestations of syringomyelia in children

Galimzhan M. Yelikbayev, Sandugash A. Rustemova, Kanatzhan S.
Kemelbekov, Aygerim A. Tutaeva (Tuskistan, Kazakhstan)

Introduction: Syringomyelia - it's hard to organic disease of the nervous
system, characterized by the formation of intramedullary cavities length
spinal cord in combination with abnormal proliferation of fibrous glia.
Methods: In the Department of Neurosurgery Children's Hospital of
Shymkent treated 12 children with syringomyelia in age from 1 year to
16 years .Considerable part of children from 11 to 16 years - 6 (50%).
Boys were – 4, girls - 8. Pathology is often observed in the thoracic
(41.7%) in the lumbosacral and cervicothoracic (3 cases) and in one case
syringomyelia extended to all divisions of the spinal cord.
Results: The most constant clinical symptom of syringomyelia was
segmental loss of pain and temperature sensitivity while maintaining
tactile sensitivity (83.3%) and orthopedic disorders of the spine (83.3%)
and clubfoot (75%). Important role in the clinical picture of syringomy-
elia occupied trophic disorders: acrocyanosis, dry skin, nail dystrophy
arthropathy noted in 58.3% of cases.
Late onset of syringomyelia was spastic weakness of the lower extremities
(50%) and bladder dysfunction central type (25%). Syringomyelic process
transition to the area of the medulla (siringobulbiya) in 2 cases .While there
was frustration on the face of sensitivity of the segmental type, hoarseness,
choking, atrophy muscle language. Syringomyelia syndrome combined
with Chiari malformation (50% cases).
We conducted MRI analysis in 5 (41.7%), CT spinal in 6 (50%) patients. On
examination comorbidities with the urinary (4) and osteoarticular systems (5).
Conclusions: The symptom is characterized by a gradual onset of syrin-
gomyelia, progressive course. Signs of syringomyelia is a classic combi-
nation dizrafic status atrophic paresis distal upper limb dissociated disor-
ders sensitivity of the segmental type, symptoms of pyramidal insuffi-
ciency of the lower limbs vegetative trophic disorders.

PP06

Sylvian fissure arachnoid cysts in children – Operative treatment

Bartosz Polis, Emilia Nowosławska, Lech Polis, Małgorzata Polis (Lodz,
Poland)
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The presented study is retrospective statistical analysis on operative
treatment of Sylvian fissure arachnoid cysts in children. The analyzed
group was composed of 22 females and 58 males hospitalized in the
Neurosurgery Department of Research Institute of Polish Mother's Me-
morial Hospital in Lodz between year 1995 and 2012. In the investigated
group 48 patients were operated on. Regarding the type of arachnoid cysts
according to Galassi's Scale the operated group consisted of 26 patients
with Galassi III, 19 with Galassi II and 3 as Galassi I arachnoid cyst.
Major indications for operative treatment were seizure in 10 cases,
headaches in 19 cases, increased head circumference in 12 cases and
focal neurological signs 11 cases. Other minor indications were: visual
disturbances, psychomotor retardation and spontaneous subdural
haematomas. As the first choice of operative treatment neuroendoscopy
was performed in 41 patients, craniotomy in 5 and shunt implantation in
2. 18 children needed more than one surgical intervention. In 25 cases one
neuroendoscopic procedure was sufficient, in another 4 additional
neuroendoscopic procedure was necessary. Radiological improvement
was obtained in 26 cases after neuroendoscopic treatment, in 3 cases after
craniotomy and in 1 case after shunt implantation. Clinical improvement
was observed in 28 cases after neuroendoscopic treatment, in 1 case after
craniotomy and in 1 case after shunt implantation. There was no statisti-
cally important difference between effectiveness of microsurgical and
neuroendoscopic procedures in treatment of arachnoid cysts, but micro-
surgical procedures were far more aggravating for the patient and came
with higher blood loss during operation. The highest rates of clinical
complications were connected with shunt implanatation (2 cases) and
neuroendoscopic treatment (21 cases). There were no clinical complica-
tions after microsurgical procedure. In the most of cases the final neuro-
logical state was excellent.

PP07

Carpal tunnel syndrome and mucopolysaccharidosis

Antonio Rosa Bellas, Jose Francisco Manganelli Salomão, Dafne Dain
Gandelman Horovitz, Ana Carolina Esposito, Daniel Souza e Silva (Rio
de Janeiro, Brazil)

Carpal Tunnel Syndrome (CTS) is rarely seen in the childhood, but its
incidence increases i specific diseases, such as Mucopolysaccharidosis
(MPS).The authors presents seven patients with CTS, associated with
MPS. All patients had bilateral compression of the median nerve and pain
and sensitive parestesya were the most important complain. All patients
were in Enzyme Replacement Therapy (ERT).
The median age at surgery was 4,7 years, the mean follow up time was 14
months and all patients were in TRE as less one year before the surgery.
We established modify evaluation scale, with a single classification, that
involves neurophysiologic, clinical and radiologic studies , that classified
and prognosis each patient, pre and post surgery.
The conclusions were that the bilateral decompression of the median
nerve was the best surgical decision, clinical improvement had more
importance to influence the evaluation scale than neurophysiologic stud-
ies and TRE not interfere in the natural evolution of STC in the MPS.

PP08
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Primary intraventricular brain abscess in a 10-year-old child

Patricia Barrio, MartinaMessing-Jünger, Sandra Kunze, Andreas Röhrig,
Sergei Persits (Leon, Spain & Sankt-Augustin, Germany)

Introduction: Intraventricular abscesses are very rare and usually result
from secondary rupture of a brain abscess. It is important to keep this
differential diagnosis in mind.
Methods:We present a case report of a 10-year-old girl with a history of
cardiac disease, who developed signs of possible meningitis. Primary CT
demonstrated an intraventricular lesion. Clinical presentation, diagnostic
findings, therapy and final outcome are discussed together with literature
findings.
Case Report: After 2 days of headache, nausea and vomiting, the girl
developed nuchal rigidity and fever. CRP was elevated. Initial CT/MRI
on day 3 demonstrated a left ventricular horn lesion affecting adjacent
brain structures. The contrasting mass had solid and cystic components.
Neuroradiologists suspected a choroid plexus carcinoma. The girl´s his-
tory with pulmonary atresia, patent foramen ovale, and ventricular septal
defect led to lumbar puncture. CSF was suggestive for infection. A neuro-
navigated abscess aspiration was performed and culture and sensitivity
testing initiated, resulting in multisensible Eikenella corrodens. Initially a
broad antibiotic treatment and dexamethasone was started. After 3 weeks
iv antibiotic was changed into oral Cefuroxime. Regular platelet inhibi-
tion was changed into low-molecular-weight heparin. Oral medication
was continued for 8 weeks showing constant decrease of the contrasting
lesion in follow up MRIs. CRP stayed negative. After the initial symp-
toms no further neurological or signs of infection were obvious. The girl
underwent regular professional teeth cleaning.
Conclusions:A typical predisposing cardiac history together with central
nervous symptoms and an intracranial contrasting mass should always
lead to the differential diagnosis of a brain abscess, even in cases with
atypical locations other than the white matter. Eikanella corrodens is a
typical organism of the mouth flora. Harmless teeth cleaning procedures
may cause hematogenic spread. Therefore antibiotic prophylaxis should
be indicated. To our knowledge there are only six previous reports of
primary intraventricular brain abscess.

PP10

Traumatic brain injuries during sports activity in athlets between
12-35 years

Nikolaos Syrmos, Anna Tsiligiroglou-Fachantidou, Fotios
Mavrovouniotis, Evangelos Sykaras, Charalampos Iliadis, Georgios
Gavridakis, Vasileios Valadakis, Konstantinos Grigoriou, Dimitrios
Arvanitakis (Heraklion & Thessaloniki, Greece)

Introduction: Traumatic brain injuries during sports activity are emer-
gency situations and they need accurate resolution and treatment.
Aim: Ιn this study we present initially, the treatment of these injuries and
then, we analyze various demographic features.
Method:This study included 200 cases, whowhere hospitalized between
January 2006 to January 2009 (36 months) and the range of age was from
12 to 35 years.
Results: The most common injuries occurred during team sports, sport-
sea activity, and motor-sports. Well organized and efficient health care
appears to be necessary during sport events.

PP11

Amoebic encephalitis mimicking brain tumor: a rare differential
diagnosis to be considered

Eduardo Jucá, Fernanda Honório, Cleto Nogueira, André Pessoa, Ricardo
Santos de Oliveira, Natália Feitosa Pinheiro, Mariana Carvalho Moura
(Fortaleza & Sao Paolo, Brazil)

Introduction: Free-living amoebas are protozoan found worldwide in
moist soil and freshwater, proliferating in summer when temperature
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increases. All species may cause central nervous system (CNS) infec-
tions, which are usually difficult to diagnose and have high mortality rate.
Methods: Report of an illustrative case and literature review.
Results:A 13 year old boy coming fromQuixeramobim, state of Ceará at
the northeast of Brazil was admitted on August 2013 following progres-
sive right superior limb weakness and four short duration tonic-clonic.
Overall state was good, he was conscient, alert and orientated. A com-
puted tomography (CT scan) showed an irregular intra-axial mass lesion
at the left parietal lobe, with mild enhancement after contrast injection,
measuring 3 cm in the longer axis and presenting an important vasogenic
perilesional edema. Regardless anticonvulsivants and corticosteroids, the
patient had progressive aggravation, presenting disarthria, disorientation,
right side facial central palsy, hemiplegia and finally aphasia and somno-
lence within a week. A Magnetic Resonance Image demonstrated a large
right parietal mass lesion with low signal in T1 and hyperintensity in T2
and FLAIR. There was mild reinforcement after gadolinium injection.
There was limitated mass effect without midline shift. A cerebro-spinal
fluid lumbar puncture was contra-indicated due to the risk associated in a
hugemass lesion context. The hypothesis of a neoplastic or inflammatory
lesion was made. Given the failure to achieve a definitive diagnosis, a
brain biopsy was performed, which revealed amoebic encephalitis, with
reactional gliosis, vascular proliferation and the presence of trophozoites.
Although therapy with metronidazol was introduced and anti-edema
measures optimized, there was degradation with coma and bilateral
mydriasis. A CT scan showed no biopsy complication. After four days,
brain death was detected.
Conclusion: Amoebic encephalitis is a rare entity mimicking more
frequent mass lesions that must be considered in certain regions of the
world.

PP12

Growing bone defect in an infant with a rare combination of a
foramen parietale per magna and an atretic cephalocele

Miriam Ratliff, Andreas Unterberg, Heidi Bächli (Heidelberg, Germany)

Introduction: We present a case with an atretic cephalocele and large
persistent parietal foramina that increased in size over time and were
revealed during surgery. Large parietal foramina are a rare clinical
entity with a prevalence ranging from 1:15,000 to 1:25,000. The skull
defect is usually identified on physical examination and confirmed
radiographically.
Methods: The female patient was presented to our department at 2
months of age. She was born mature. After birth a soft swelling was
noted parietooccipital, over time the swelling was documented to grow in
size. An MRI showed an occipital cephalocele surrounded by cerebro-
spinal fluid. The patient had no other neurological symptoms. During
surgery the subdural collection of cerebrospinal fluid was identified as
enlarged parietal foramina measuring 3x2 and 2x2.5 cm. The brain tissue
was elevated above bone level without sufficient dura cover. Surgical
treatment involved covering the brain tissue with an artificial dura sub-
stitute (DuraGen PlusTM) and performing cranioplasty using autologous
bone fragments.
Results: The cosmetic result was satisfying. There have been no prob-
lems with wound healing and no new neurological deficits occurred.
Long-term follow-up will be performed.
Conclusions: Cephaloceles have rarely been associated with enlarged
parietal foramina. Only one other case was published. Developmentally
enlarged parietal foramina arise as ossification defects involving the
parietal bone. If the defect occurs bilaterally it is subsequently cleaved
into two foramina by parasagittal islands of ossification. Typically the
cleft decreases in size during development. Also to our knowledge this is
the only case in which the parietal foramina increased in size at such an
early age. We hypothesize this is due to the fact that no dura was covering

the pulsating brain underneath the bone defect, comparable with growing
skull fractures resulting in the need of surgical closure.

PP13

Neurocysticercosis – Report of one pediatric case

Alexandru Szathmari, F. Fomekong, C. Rousselle, A. Jouvet, Carmine
Mottolese (Lyon, France)

Introduction:Neurocysticercosis is the most common parasitic infection
of the central nervous system in humans. Considered an endemic para-
sitosis in developing countries including Latin America, Asia and Africa
where is the main cause of acquired epilepsy. In Europe the cases of
neurocysticercosis are rare. We report a case of single parieto-occipital
cyst in 14 years old boy.
Material and Method: A 14 years old boy with no initial symptoms
presented with inaugural generalized crisis. Initial CT showed parieto-
occipital hypodensity. Further cerebral MRI workup evidenced a cystic
lesion interpreted as a possible low grade glial lesion. Complementary
spinal MRI was negative. Biology was within normal limits and ophthal-
mological examination was negative. Surgery was realized with the goal
of diagnostic and therapeutic resection after locating the functional mixt
speech area 2 cm anteriorly of to the lesion at preoperative functional
MRI. Neuronavigation guided complete resection without cyst wall
opening was realized as the cyst seemed well limited with a good
cleavage plane.
Results: Postoperative evolution was favorable without complications.
Control MRI at 48h conf i rmed the complete resect ion.
Anatomopathological examination revealed a neurocysticercosis and
confirmed an intact cyst wall. Specific anthelmintic (albendasole) drug
was started day 7 after as advised by the infectiologist.
Conclusion: Presentation of neurocysticercosis, although characteristic,
may be misdiagnosed especially in non-endemic regions. Surgery is
curative at condition that the cyst is not opened which can diffuse the
larva in the meningeal space. The diagnostic of neurocysticercosis has to
be considered in presence of a solitary well-limited cyst in cortico-
subcortical brain areas as its radiologic aspect is characteristic.

PP14

Cervical and skull-base fractures in young athletes

Nikolaos Syrmos, A. Mylonas, Ch. Iliadis, G. Gavridakis, V. Valadakis,
K. Grigoriou, D. Arvanitakis, F. Charalampopoulos (Heraklion &
Thessaloniki, Greece)

Aim: Aim of this study was to review cases of combined cervical
and skull base fractures in young patients (<40 years) during sports
activity.
Material andMethods: During a 12 year period (2001-2012), 10 young
athletes with combined cervical and skull base fractures sports activity
were admitted to our hospital. 9 amateur athletes (90%) and 1 profes-
sional (10%), 9 males and 1 female, mean age 28, 5 years, range from 13
to 40 years. Τhe fractures resulted mainly from falls during sea related
sports and motor-cycling activity.
Results: Emergency CT-scan was performed in all 10 cases (100%). MRI
evaluation was performed in 8 cases (80%) Surgery was required in 3
cases-30%, 2 cases (20%) of severe cervival fractures and 1 case (10%) of
posterior fossa hematoma. Other injuries (leg and arm) were presented in
7 cases (70%).
Conclusions: Accurate initial support and primary health aid care for
athletes with cervical and skull-base fractures during sports activity in
young athletes appears to be necessary.
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X-ray, CT and MRI evaluation of vertebral trauma in yοung
athletes – Radiological and clinical study

Nikolaos Syrmos, A. Mylonas, Ch. Iliadis, G. Gavridakis, V. Valadakis,
K. Grigoriou, D. Arvanitakis, F. Charalampopoulos (Heraklion &
Thessaloniki, Greece)

Aim: The aim of this study was to review cases of vertebral trauma in
young patients (<40 years) during sports activity.
Material and Methods: During a 14 year period (1999-2012) , 9 young
athletes with vertebral trauma sports activity were admitted to our hospi-
tal. 7 amateur athletes and 2 professional, 6 males and 3 females, mean
age 26.5 years, range from 14 to 39 years. Τhese trauma cases resulted
mainly from falls during sea related sports and motor-cycling activity.
Results: X-ray was performed in all 9 cases. CT-scan was performed in
all 9 cases.MRI-scan was performed in 7 cases. 7 patients (group A)were
calcified as recent trauma (MRI was performed no later than 7 days from
the injury) and 2 patients (group B) as chronic trauma. In group A we
found 1 intramedullary contusion, 1 epidural hematoma, 4 vertebral
fractures, 1 facet joint dislocation. In group B we found 1 sclerotic post
traumatic bone change, 1 medullary transection.
Conclusions: Radiological evaluation-combination of x-ray, CT and
MRI images is very useful mainly for the appropriate therapeutic ap-
proach of vertebral trauma.

SESSION 5: Hydrocephalus

PP16

Neuropsychological deficits in children with hydrocephalus

Vaitsa Giannouli, Nikolaos Syrmos (Thessaloniki, Greece)

Introduction: Hydrocephalus is a pediatric neurological disease that occurs
when cerebral spinal fluid which surrounds and cushions the brain and spinal
cord is unable to drain from the brain. It is diagnosed with the use of an
ultrasound, CT or MRI. Studies have shown associations between learning
disabilities and hydrocephalus. The objective of this study was to examine if
neuropsychological deficits which are on the basis of learning disabilities in
children suffering hydrocephalus have a specific pattern for being detected
early and recognized easily by both parents and teachers.
Methods: A literature search of the electronic databases PubMed-
MEDLINE and EMBASE was performed to identify relevant studies
published before December 2013.
Results:Memory, attention, language, motor, executive, visuoperceptual,
and visuomotor functions as examined by a wide range of neuropsycho-
logical tests seem to be mainly affected by hydrocephalus.
Conclusions: Although further analyses are required to firmly claim our
conclusions, our results support that diffuse cognitive and emotional
functioning deficits are found in children with hydrocephalus. This sys-
tematic review has investigated whether there are specific deficits in
children with hydrocephalus, but still no clear pattern is proposed. Neu-
ropsychological impairments and the effects of hydrocephalus of varying
severity, etiology-types and at different stages of development have
theoretical and clinical value for early detection and intervention in
infancy and preschool/school years and therefore need further study.

PP17

Long-term outcomes of posthemorrhagic hydrocephalus in
premature infants

Ivan Protsenko, Yuryi Orlov, Leonid Marushchenko (Kiev, Ukraine)

Introduction: The neurologic and behavioral development of children
with hydrocephalus caused by perinatal brain injury is determined by the
significant number of predictors. The purpose of this research was to
determine the predictors which define the quality of life of children with
posthemorrhagic hydrocephalus and to develop the technique of prog-
nostication of clinical outcomes of the disease.
Material andMethods: The research is based on the results of treatment
of 98 premature infants with a posthemorrhagic hydrocephalus who were
treated in Institute of Neurosurgery during 2001-2012 years. Shunt oper-
ations have been performed in all children. The catamnesis was retraced
during 2-14 years. We used the “Quality of life scale” (Y.Orlov, 2001)
which allowed us to standardize the results of treatment.
Results: High quality of life was in 29 (29,6%) children, satisfactory – in
48(49,0%), bad – in 21 (21,4%). Bad quality of life was more frequent in
extreme premature infants (less than 26 weeks), in children who were born
in severe asphyxia with accompanying hypoxic-ischemic brain injury.
Meningoencephalitis, motor disorders, extreme ventriculomegaly alsowere
unfavourable prognostic factors. Bad quality of life was more
often in a cases when shunt operation were performed after 3d

months of life and the sizes of ventricles had not decreased for a
first year after operation, in children who had shunt malfunctions
during the first year after operation.
Conclusion: The prognostic factors which define quality of life of
premature children with a hydrocephalus have been determined. The
technique of prediction of clinical outcomes of posthemorrhagic hydro-
cephalus has been worked out. The diagnostic coefficients of the factors
for the prognostication of long-term outcomes of the disease were detect-
ed with using statistical processing of a data with calculation of informa-
tional indexes.

PP18

The changes of cranial index in the treatment of hydrocephalus

Eva Valachovicova, Frantisek Horn, Dana Dubravova, Michal Petrik
(Slovak Republic)

Introduction:A successful approach to hydrocephalus requires early and
accurate diagnostic methods, selection of appropriate surgical techniques
and long-term anthropometric monitoring of patients. Craniofacial an-
thropometry can give us high information values about trend of patient’s
cranium and also about changes in cranial head shapes in post-operative
period.
The present research deals with specific issues of cranial shape in patients
with hydrocephalus and deal with influence of gestation age, type of
hydrocephalus and surgical intervention.
Methods: Anthropometric examinations are carried according to the
methodology of Martin and Saller (1957) and its modifications. We use
standard anthropometric instrumentations with donation of Grant Come-
nius University (UK/77/2012). The monitored group consisted of 36
patients (in age 0-1 year), 19 boys and 17 girls. The group was divided
into groups according to gestation age, type of hydrocephalus (congenital
or posthemorrhagic), surgical intervention (neuroendoscopy,
ventriculoperitoneal shunt, both methods or nothing) and categories of
cranial index.
Results: In our group of patients (n = 36) prevailed in 58 % posthemor-
rhagic hydrocephalus. Patients were born in time in 44% and only 19,4%
was born in 26 gestation age. From surgical intervention prevailed shunt-
dependent patients in 36 % and neuroendoscopy were made in 25 %
cases. The type of hydrocephalus does not affect to cranial index but the
types of surgical intervention have the effect. We found no statistically
significant differences in gestational age.
Conclusion: Patients who were shunt-dependent had in most cases
dolichocephalic head shape and patients whowere made neuroendoscopy
had brachycephalic head shapes.
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Yukiko Kotani, Young-Soo Park, Ikuyo Arai, Tomoyuki Kamamoto,
Yumiko Uchida, Toshiya Nishikubo, Yukihiro Takahashi, Ichiro
Nakagawa, Yasushi Motoyama, Hiroyuki Nakase (Nara, Japan)

The clinical management of hydrocephalus in challenging cases, such as
posthemorrhagic ventricular dilatation in preterm neonates, varies greatly
among children's hospitals. Several treatments have been proposed, but
there is no consensus regarding which treatment is best. Many pediatric
neurosurgeons prefer ventricular reservoirs or ventriculosubgaleal shunts
as temporary measures for diverting cerebrospinal fluid (CSF). We report
on the efficacy of external ventricular drainage (EVD) with a peripherally
inserted (PI) catheter for treating hydrocephalus in neonates. A total 25
procedures were performed in 20 infants (for preterm posthemorrhagic
hydrocephalus in 10, for large spina bifida in 4, and for aqueductal
stenosis complicated by a severe cardiac anomaly in 1). The mean
duration of drainage was 54.6 days (range, 10 to 116 days). Six cases
of preterm posthemorrhagic hydrocephalus were treated with fibrinolytic
therapy in which urokinase was administered into the ventricles. No
infections were associated with EVD, and no secondary hemorrhages
were associated with fibrinolytic therapy. In some cases, permanent shunt
surgerywas not required. Themanagement of hydrocephalus bymeans of
EVD using PI catheters is safe and effective in neonates.

PP20

Synchronous symptomatic congenital choroid plexus lesions
in siblings – To diagnose or to treat first?

Aruma Jimenez O'Shanahan, Chandrasekaran Kaliaperumal, Ryan
Waters, Kristian Aquilina (London, United Kingdom)

Background: We describe two siblings in a family born to consanguin-
eous parents with bilateral choroid plexus lesions (CPL) for neurosurgical
management. They presented to us synchronously in a few days interval
with obstructive hydrocephalus. The aetiopathogenesis and management
option with literature review is discussed.
Case Description:A 4-year-old girl presented with acute intraventricular
haemorrhage from the CPL, whereas the 3-weeks-old male sibling pre-
sented with increasing drowsiness and sun-setting eyes in three days
interval. The older sibling underwent an emergency ventriculostomy
followed by selective choroidal artery embolization and then subsequent-
ly underwent a Ventriculoperitoneal (VP) shunt. The younger sibling was
admitted after 3 days following his sister’s presentation and underwent
ventriculostomy and partial embolization of the left choroid. VP shunt
was inserted after 2 weeks. He made good clinical recovery. Both were
discharged home and are planned for diagnostic procedure for the future.
Discussion: The choroid plexus lesions account for 2-4% of paediatric
brain tumours and have a neuroectodermal origin. Among the spectrum
of lesions, the most common is choroid plexus papilloma and choroidal
villous hypertrophy followed by carcinoma and atypical papiloma. They
usually appear in the first two years of life. The aetiology of hydroceph-
alus is multifactorial. The treatment options include selective embolisa-
tion, endoscopic coagulation and surgical resection. The optimal man-
agement in literature remains elusive. Genetic work up for parents and
siblings is mandatory as a part of management to establish this correlation
and also to predict similar occurrence for siblings in the future.
Conclusion: Congenital choroid plexus lesions in siblings are a rare
occurrence and to our knowledge no similar cases have been described
before. The primary management should be focussed on treating the
secondary hydrocephalus and then to establish the diagnosis depending

on the clinical picture. Follow up with CT and MRI is mandatory for
monitoring and planning surgery.

PP21

Stenotrophomonas maltophilia cerebrospinal fluid infection
in neonates following neurosurgery

Bassel Zebian, William J. Kitchen, Anastasios Giamouriadis, Sanj Bassi,
Chris Chandler, Benedetta Pettorini (London, United Kingdom)

Introduction: Stenotrophomonas maltophilia is an aerobic, non-
fermenting, gram negative bacillus that most commonly causes nosoco-
mial infection in immunocompromised patients. The number of infec-
tions caused by this opportunistic pathogen is increasing, however, cen-
tral nervous system involvement remains rare. We report two cases of
stenotrophomonas maltophilia cerebrospinal fluid (CSF) infection in
neonates post neurosurgery and review the literature to look for similar
cases.
Methods: Case reports and literature review.
Results: Two neonates with hydrocephalus (one post-meningitic and the
other post-haemorrhagic) were treated with ventriculo-peritoneal shunts
in two neurosurgical centres in the UK. Both patients re-presented with
clinical symptoms and signs of shunt infection. CSF cultures confirmed
stenotrophomonas maltophilia infections and the patients were treated
with removal of shunt, insertion of an external ventricular drain and
instigation of antibiotic therapy which included co-trimoxazole.
After a comprehensive literature review, 27 cases of stenotrophomonas
maltophilia meningitis were identified. 21 cases were reported in adults
and 6 in children. 2 out of 6 cases reported in children were associated
with a prior neurosurgical procedure.
To our knowledge our cases are therefore the third and fourth cases of
stenotrophomonas maltophilia CSF infection post neurosurgery in a
paediatric population.
Conclusions: Stenotrophomonas maltophilia meningitis remains rare,
however, it is reported to be increasing in frequency. Previous antibiotic
use, length of stay, prematurity and malignancy have been implicated as
predisposing factors for infection. Commonly the pathogen is resistant to
multiple antibiotics and treatment should be based on microbiological
sensitivities. Co-trimoxazole has been shown to be effective in our patients.

PP22

Subgaleal ventricular-subarachnoid stenting in newborns with
posthemorrhagic hydrocephalus

Oleg Volkodav, Sveta Zinchenko (Simferopol, Ukraine)

Pediatric neurosurgery actual task is the liquoro-dynamic correction due to
secondary post-hemorrhagic hydrocephalus combined non-traumatic (spon-
taneous intraventricular-subarachnoid hemorrhage) and traumatic genesis.
Newborn post-hemorrhagic hydrocephalus neurosurgical treatmentmeth-
odwas suggested and special ventricular-subarachnoid stent was invented
and proved (Certificate in Copyright Law, pattern № 45865 from
02.10.2012., Ukraine).
Eighteen emergency neurosurgical operations to newborns with post-
hemorrhagic hydrocephalus were performedwith there minimal gestation
25-26 weeks. It’s algorithm including subgaleal (subcutaneous)
ventricular-subarachnoid drainage with following shunting via
ventricular-subarachnoid stent to restore the physiological liquor circula-
tion. Post-operative quantity criteria include: neurological anamnesis,
ophhtalmoscopy, enolase (S-100 protein) laboratory blood figures,
neuro-imaging (neurosonography, brain CT-scan and MRI).
Subgaleal ventricular-subarachnoid drainage (Certificate in Copyright
Law, pattern № 34523 from 11.08.2010., Ukraine) via ventricular-
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subarachnoid stent support primary effective liquor purification from
blood (simultaneous ventricles and subarachnoid space).
Following ventricular-subarachnoid shunting (Certificate in Copyright Law,
pattern № 38061, 20.04.2011., Ukraine) support effective liquor outflow
from lateral ventricles to subarachnoid space for it physiological reabsorption.
Subgaleal ventricular-subarachnoid stenting let to reduce the need for
ventricular-peritoneal shunting with shunt-depend condition and high risk
of it dysfunction and decrease time of recovery treatment.

PP23

Ventricular reservoir in neonatal hydrocephalus – Single center study

Dana Dúbravová, Eva Valachovičová, M. Fuňáková, M. Smrek, J. Trnka,
Frantisek Horn (Bratislava, Slovak Republic)

Introduction: Neonatal hydrocephalus can be initially treated by ven-
tricular reservoir, ventriculosugaleal shunt or external ventricular drain. In
this study, authors present their experience with the use of neonatal
ventricular reservoir.
Methods:Our study includes 40 consecutive patients with hydrocephalus
treated at our center in the years 2005-2012. All patients were treated by
ventricular reservoir in neonatal period (corrected age at the surgery 28th

WG – 1 month, mean corrected age at implantation 37th WG). Achieved
gestation week ranged between 25th – 40th GW (mean 30,98 GW). Main
etiology of hydrocephalus was posthemorrhagic (n=33), then congenital
(n=5) and other (n=2).
Results: Overall complication rate was 7.5%, whereof infection rate was
5%. Shunt conversion was needed in 28 patients (70%), ETV was
performed in 4 patients (10%). No permanent treatment of hydrocephalus
was needed in 8 patients (20%). Achieved gestation week and age at the
surgery did not influence significantly the need for permanent treatment
of hydrocephalus (p=0,812 and p=0,360 for GW and age at surgery
respectively), or the complication rate (p=0,624 and 0,060 for GW and
age at the surgery respectively). However, the best results were observed
in the group of patient born between 32nd – 36th WG (complication rate
0%, need for permanent treatment in 67%).
Conclusion:Due to low complication rate and good clinical outcome we
consider ventricular reservoir as optimal choice in treatment of neonatal
hydrocephalus, specially in cases when shunt insertion or ETV procedure
is not possible or desirable.

SESSION 7:Quality assessment: complications and positive outcome
criteria

PP24

Acute brain edema in child anaphylaxis by ant bites

Lorenza Pereira, Erika Silva, Luiz Alves, Renato Souza, Fabio Okuda,
Abel Takey, Rodrigo Gusmao, Dierk Kirtchhoff, Daniel Kirtchhoff (Sao
Paolo, Brazil)

Introduction: The ant stings can cause serious allergic reactions in sensitive
individuals, often resulting in severe anaphylaxis. In most cases the reactions
are confined to the site of the bite, 17 to 56% of patients have severe local
reactions, 16% have extensive cutaneous rash and itch and angioedema and
0.6% to 4% life-threatening anaphylaxis. Neurotoxic reactions rarely occur,
which include focal or generalized seizures, blurred vision, fainting, loss of
consciousness, confusion, and peripheral neuropathy.
Case Report: HFR, 03 year-old male presented decreased level of
consciousness, GCE 10 with signs of periorbital edema and insect bites
on face and lower limbs. Also, subfebrile without focal signs. Fundosco-
py showed papilledema. CT of the brain showed intense cerebral edema
and severe cranial hypertension.

Results: We introduce steroids, antihistamine and mannitol in pediatric
maximal dosage, with reversal of the clinical and CT scan in 10
hours. The child progressed well without neurological deficits. He
was discharged from the pediatric ICU in 48 hours, and after seven
days from hospital.
Discussion: The ants commonly found in Brazil belong to the species
Sonelopsis invicta. Are very common in southeastern and southern Brazil.
People bitten by ants may develop delayed hypersensitivity-type reac-
tions, and eventually present severe allergic reactions to their bites.
The neurological injuries, such as occurred in our patient, are rare. The
mechanism of brain injury is probably due to neurotoxic venom induced
by hypoxia or hypotension.
Conclusion: The ant stings can trigger important life-threatening allergic
reactions in some people, especially if we consider that these insects have
adapted to living inside houses. Due to the exposed above, all professionals
working in emergency services should pay attention to the possibility of ant
bites and look for characteristic lesions in the extremities, especially the legs.

PP25

Idiopathic ischemic stroke in toddlers: a diagnostic possibility to be
considered in rapid onset deficitary syndromes

Eduardo Jucá, Rachel Ximenes, Lia Beatriz Azevedo Souza, Miria Paula
Vieira Cavalcante, Emanuel Castro Carneiro Jr. (Fortaleza, Brazil)

Introduction: Ischemic strokes are very rare entities in toddlers, but pose
the risk of permanent disabilities. Most of the cases are associated with
immunologic, inflammatory or infectious diseases, or with moya-moya
syndrome. Idiopathic cases are even more uncommon. Differential diag-
nosis include neoplastic lesions and abcesses when a delimitated lesion
on brain magnetic resonance image (MRI) is found after an acute
deficitary syndrome. Aim of this work is to discuss differential diagnosis
and management of ischemic stroke in toddlers.
Methods: Report of an illustrative case and literature review.
Results: A one year and six months old female patient was admitted
presenting a sudden onset left motor deficit, characterized by proportion-
ate grade II hemiparesis and central facial palsy. There was no history of
fever, trauma or headache. She presented two generalized seizures on the
second day and one focal seizure on the fourth day of evolution. A CT
scan unveiled a hypodense well circumscribed lesion at the right nucleus-
capsular periventricular region with no enhancement after endovenous
contrast injection. The hypothesis of neoplastic lesion was made. How-
ever, MRI images showed the lesion hypodense in T1 and hyperdense in
T2, with a restriction pattern in diffusion images, leading to the possibility
of an ischemic stroke, although abcesses could also present this pattern on
diffusion. The patient started to experience progressive improvement after
one week. An angio-MRI was normal. Blood tests excluded immunolog-
ic, hematologic or infectious diseases. She was discharged from hospital
after two weeks presenting only a mild hemiparesis, still improving under
physical therapy.
Conclusions: Although rare, ischemic stroke is to be considered as a
possibility in cases of acutemotor deficit in toddlers, even if no associated
predisposing diseases are present. MRI with diffusion images is a key
point to help establishing diagnosis and avoiding an inutile and virtually
harming biopsy.

SESSION 9: Craniovertebral junction and Chiari

PP26

Craniovertebral malformation with craniovertebral instability in an
8-month old baby

Giuseppe Talamonti, Alberto Debernardi, Moreno Bolzon, Tiziana
Redaelli, Giuseppe D’Aliberti (Milan, Italy)
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An 8-month old female underwent cranial CT-scan for the evaluation of a
severe occipital plagiocephaly secondary to congenital torticollis and was
referred to us. The CT-scan confirmed that the plagiocephaly was posi-
tional but the luxation of both the C1 lateral masses was evident. The
craniovertebral junction was studied by MRI and CT-scan and a severe
malformation with craniovertebral instability was depicted. The atlas
ossification nuclei had failed to join each other and C1 consisted of three
separated parts: a schisis was present in the posterior arch with two
laminae joining the lateral masses that were laterally and anteriorly
displaced (left > right); the remnant of the anterior arch/dens apex
consisted of a single anteriorly luxated bone fragment. On neurological
examination, a mild tetraparesis was evident, and frequent episodes of
sleep apnea were reported.
Conservative treatment was contemplated and an apposite neck brace was
specifically manufactured, but it soon resulted not adequate to warrant the
required stability.
Accordingly, craniovertebral fixation was decided: posterior arthrodesis
was attempted by grafting autologous ribs that were fixed using silk
threads on both sides from C0 to C2. It was decided that postoperative
neck brace had to be maintained for at least 3 months. Postoperative CT
scan documented the rift grafts were correctly placed, but 3 months later
such grafts appears partially reabsorbed and 5 months postoperatively
they completely disappeared. This was thought as consequence of the
lightness of autologous ribs as well as of the inability to obtain absolute
immobilization by the external neck brace.
Clinical conditions were unchanged. Reoperation was decided. This time,
C0-C3 fixation was performed by placing two robust adequately modeled
grafts of eterologous peroneal bone. Furthermore, now the patient was 14
month-old with fused cranial sutures, so that the postoperative immobi-
lization could be achieved using a Halo vest jacket.
Six months later, the neuroimaging studies documented optimal
craniovertebral arthrodesis. Eighteen months after the second surgery,
the patient can freely walk without any orthoses. The torticollis complete-
ly resolved and the occipital plagiocephaly markedly improved.

PP27

Atypical presentation of Chiari malformation

Kaushik Sil, Sunandan Basu, Harsh Jain, Laxminarayan Tripathy (Kol-
kata, India)

Chiari Malformation in young children presents typically with headaches,
neck pain, vertigo and or lower cranial nerve weakness. Atypical presen-
tations described in literature are mild bulbar dysfunction progressing to
sudden onset respiratory distress precipitated by upper respiratory tract
infection or trivial trauma. We present a series of 4 cases of Chiari
Malformation presented to us with atypical presentations ranging from
subtle symptoms like asymmetric motor weakness, to acute emergency
state with severe respiratory distress. Strong clinical suspicion, subtle
brainstem signs led to screening MRI diagnosis and treatment in all.
However one patient died due to acute pseudotumor like symptoms
producing severe venous hypertension in posterior fossa inspite of de-
compression. We discuss the presentation, treatment modalities and dis-
cuss the relevant literature. In toddlers and young children these atypical
presentations especially to the pediatrician must be picked up early and
treated appropriately to avoid a life threatening emergency.

PP28

Successful surgical treatment of odontoid fracture with atlanto-axial
sublussation in a child

Silvana Tumbiolo, Marika Tutino, Tiziana Costanzo, Francesco Gioia,
Ettore Fiumara (Palermo, Italy)

Introduction: Injuries to the upper cervical spine in young patients are
rare. The great part of these is treated with external immobilitation. We
report a child that presented a rostral type III odontoid fracture associated
with atlanto-axial sublussation.
Methods:A 12 year old boy had a head and neck injury in a bike accident.
On admission to Hospital he presented severe neck pain. CTscan showed
a fracture of the base of odontoid process with posterior dislocation of
atlas-odontoid process respect to C2 body and bilateral atlanto-axial
sublussation.
A manual reduction was made. MRI showed the reduction of the dislo-
cation with trasverse ligament intact.
The following day the patient underwent surgery with single-screw
anterior odontoid fixation.
The postoperative course was uneventful. CT scan showed a correct
position of the screw and a good alignment of odontoid fracture and of
the C1-C2 articular facets.
The patient was discharged wearing a SOMI brace for two months.
Result: At one year follow-up the patient was asymptomatic. A dynamic
cervical spine x-ray was normal.
Conclusion: Traumatic lesions of upper cervical spine in young patient
are rare and odontoid fractures account for about 30%. Displaced type II
fractures and rostral type III fractures are at high risk for non-union. In
these cases surgical stabilization using anterior or posterior approach can
be considered. Odontoid screw fixation ensures a rigid internal stabiliza-
tion with preservation of motion at the atlantoaxial articulation.
In our case the severe dislocation of odontoid process fractured was
considered dangerous and at high risk for non-union with only immobi-
lization. The presence of bilateral atlantoaxial sublussation could indicate
a posterior fixation. But we choiced the anterior odontoid screw reserving
a posterior fixation if C1-C2 dislocation was also present postoperatively.
But at one year follow-up the result was good and no other surgery was
need.

PP29

Odontoid process regeneration: an unexpected and previously
unreported cause of transoral odontoidectomy failure

Massimiliano Visocchi, Gianluca Trevisi, Gianpiero Tamburrini, Luca
Massimi, Concezio Di Rocco, Massimo Caldarelli (Rome, Italy)

Transoral odontoidectomy is a well described and largely used approach
directed to decompress irreducible ventral brain stem compressions at the
craniovertebral junction (CVJ). Intraoperative complications are CSF
leakage, carotid or vertebral artery injuries, soft tissues edema and cranial
nerve injuries. Well-known postoperative complications are infections,
wound dehiscence, CSF leak and meningitis, velopalatine incompetence
(clinically evident as nasal speech, dysphagia and regurgitation of liquids)
and CVJ instability even in patients submitted to instrumentation. We
report the case of a 7-year-old boy with a complex craniovertebral
junction malformation who underwent transoral odontoidectomy and
posterior fixation that showed a complete regrowth of the odontonoid
process and symptoms relapse at 2 years follow-up. Complete spontane-
ous bone regeneration has been occasionally described in other craniofa-
cial bones such as in mandible after partial mandibulectomy even in
elderly patients. Several conditions have been suggested to possibly
influence this rare bone regeneration: young age; infections/
inflammations; development of a new bone from intact periosteum, its
fragments, regenerated juvenile periosteum or post-surgical immobiliza-
tion . We believe that the possible explanation could be in the exact
knowledge of the local embryology of the ossification centres. In fact
the inclusion in the odontoid resection of the dentocentral syncondrosis,
still potentially active in regrowth, could overcome such an indesiderable
complication. A more caudal resection down to the dentocentral
syncondrosis when dealing with an anterior CVJ can be realistically
required in children below 10 years of age.
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PP30

Modification of Wright´s technique for occipito cervical fixation in
children with a very thin arch of C2

Javier Orduna Martínez, Luís González Martínez, David Fustero de
Miguel, Carlos Fuentes Uliaque, Jesús Moles Herbera, Miguel Barrera,
Nnandi Elenwoke (Zaragoza, Spain)

Introduction: Most of the rotation of the upper cervical spine occurs at
the atlantoaxial complex. Congenital malformations, os odontoideum and
inflammatory diseases are the most common pathologies that cause
cranio cervical instability in children. The surgical treatment of this
instability consist in the stabilization whit different techniques, using
wires, screws and bone grafts.
Material and Methods: We present the case of a 5 years old boy who
suddenly when he was sleeping suffer and intense neck pain with stiff
neck, without neurological impairment. Due to the severe pain we decid-
ed to perform a cervical CT scan. The CT scan showed an atlantoaxial
luxation tipe III, a congenital fusion of the right articular facet of C1 whit
the occipital condile and an agenesis of posterior arch of C1. After
conservative treatment with a Minerva during 8 weeks we observe that
the instability persist, and we decided a surgical fixation.
Due to the malformative characteristics we decided perform and occipito
cervical orthrodesis .
After measure the lateral mass , the pedicules and the arch of C2 we
realized that the unique form to perform and occipito cervical fussionwhit
C2 was using the Wright´s technique with screws, but ipsilateral to the
lamina. We removed the spinous process of C2 and drill the surface until
get a flat surface to put the screws ipsilateral instead crossing them like in
the Wright´s technique.
Discussion:When the thickness of C2´s arch doesn´t permit to cross the
screws it´s very useful remove the spinous process and drill it until get a
flat surface to introduce the screws in the ipsilateral side.
Conclusions: We describe a Wright´s technique modification that it´s
very useful in cases of C1-C2 or occipitocervical fixation in which the
thickness of C2 arch is not wide enough to cross the screws.

SESSION 10: Spine

PP31

Extensive spinal epidural abscess in an adolescent girl treated with
laminoplasty

Christos Chamilos, Benedetta Pettorini, Ajay Sinha (Liverpool, United
Kingdom)

Introduction: Spinal epidural abscess (SEA) is a rare infection known in
adults with well-defined risk factors. It’s very rare though in the adoles-
cent group of age. We describe a case of 11 year old girl with an extensive
epidural abscess treated surgically.
Methods: An 11-year-old girl was referred from a local hospital with
history of 5 days of fever and back pain. The symptoms worsened more
the last 2 days. An MRI was performed that showed an extensive SEA
from T10 to L4 that was compressing the spinal cord anteriorly and
entering the spinal foramens. At examination the girl had extreme back
pain and loss of motor power at the lower limbs (4/5). At her recent
medical history she had a sore throat 2 weeks ago (possibly tonsillitis
undertreated) and a minor fall from a trampoline 4 weeks ago.
Results: The girl underwent emergent surgical evacuation of the abscess.
The infection had invaded the lumbosacral fascia and the paraspinal
muscles and a great amount of pus came out even during the muscle
incision. A laminoplasty was performed from T10 to L4 and the abscess
was completely removed. The girl was mobilised the first day postopwith
completely resolved symptoms. The isolated microbe was group-A

streptococcus treated with 2 weeks intravenous antibiotics and 4 weeks
orals. The postop MRI showed completely resolved pathology.
Conclusion: It is very important to recognise the triad of symptoms of
SEA (spinal pain, fever, neurologic deficit) even in this group of age.
Prompt intervention is crucial since serious SEA can cause paralysis and
general sepsis.We recommend the use of laminoplasty even for the urgent
cases for children due to the less risk of long term deformity and epidural
scarring.

PP32

Pediatric cervical spinal cord cavernomapresentingwith hematomyelia.
Case report

Silvana Tumbiolo, Simona Porcaro, Maria Cristina Lombardo, Marcello
Romano, Ettore Fiumara (Palermo, Italy)

Introduction: The prevalence of cerebral nervous system cavernomas is
0.5% in the general population, but in children their incidence is 4 times
lower than that of the adult population. Spinal cord cavernomas are
considered rare (less than 20 cases are reported in the literature). We
report a case of cervical spinal cord cavernoma in a 12 years old male
child.
Materials and Methods: In December 2012 a 12 years old male child,
after minor cervical trauma, presented with a sudden several tetraparesis.
The MRI performed in a peripheral Hospital demonstrated a hemorrhage
of the spinal cord at the C6-T1 level. The patient was transfered to our
Hospital. Because the previous images were not clear, a MRI was repeat-
ed; this showed the presence of a cavernoma of about 5 mm. inside the
hematomyelia. After a spontaneous and gradually minimal improvement,
the patient in 10th day underwent surgical operation: with use of intraop-
erative motor and somatosensory evocated potentials monitoring a
laminectomy C5-T1 was performed; the dura was open and a posterior
midline mielotomy was made; the hematoma was evacuated and the
cavernoma resected with microsurgical techniques. The postoperative
course was uneventful and the patient was discharged after initial im-
provement of neurological deficit.
Results: Intensive rehabilitationwas performed and at one year follow-up
the child has not deficit and walks alone. A cervical MRI showed the
absence of cavernoma rest and of edema.
Conclusion: Surgical treatment produced excellent or good results in
about 70% of children with central nervous system cavernomas and these
results are particularly related to the preoperative neurological status. In
our case a complete excision of hematoma and cavernoma of cervical
spinal cord was performed without complications and with an excellent
result also if the preoperative neurological deficit were severe.

PP33

Neurological improvement after myeloschisis repair

Huseyin Canaz, Ibrahim Alatas, Bulent Ozdemir, Osman Akdemir,
Mehmet Tokmak (Kahramanmaras, Istanbul & Rize, Turkey)

Myeloschisis is a rare form of spinal disrafisms. In this type of spina
bifida, spinal cord is flattened, plate-like mass of nervous tissue with no
overlying membrane. Involved area is not herniated through the skin as
myelomeningocele.
Our case is a girl newborn delivered by vaginal route. We inspected
myeloschisis starting from L1 segment, through L5 segment. We noticed
no motor and sensorial response in lower extremities in neurological
examination. We performed surgery to repair myeloschisis defect at first
postnatal day. While repairing the defect, we noticed that neural tissue
was attached to the edges of the skin defect, and we dissected the spinal
cord from arounding tissues. We recorded no response in motor evoked
potentials in the surgery. Patient was cared in the newborn intensive care
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unit for 5 days after surgery. In the follow up, we noticed spontaneous hip
flexion at the fifty fifth day.
Neurological deficits are considered irreversible in myeloschisis cases.
We decided the dissection of spinal cord from arounding tissues, repaired
tethered cord and arranged improvement in neurological findings. We
stated not only myeloschisis is responsible for neurological deficits, but
also tethering of the neural tissue contributes to the findings.

PP34

Neuroblastomawith invasion of the spine treated with laminoplasty –
Report of two cases

Giulio Anichini, Ravi Vashu, Hugh Bishop, Pragnesh Bhatt (Aberdeen,
United Kingdom)

Introduction: Neuroblastoma is the most common extracranial solid
malignancy and the most common cancer in pediatric age. Metastatic
spinal cord compression (MSCC) is usually treated with urgent chemo-
therapy and surgical decompression, depending on age and extent of the
tumour. However, the surgical treatment is still debated, especially about
the opportunity to perform laminectomy of laminotomy to prevent defor-
mities at follow-up.
Methods: We present two cases of neuroblastoma with metastatic inva-
sion of the spine. Both patients presented with flaccid paraplegia. In case
n. 1 MRI showed large tumour invading the mid-thoracic region (T2-T6),
while in the second patient MRI showed retroperitoneal tumour with
compression of the spinal cord at T11-L1. Both patients underwent urgent
surgical decompression with hemi-laminotomy performed with drill on
one side; surgical debulking was carried out until the dural sac showed
good decompression and pulsation. Hemi-portion of the lamina removed
was repositioned and fixed with microplates and screws.
Results:Histological examination revealed neuroblastoma. Both patients
were followed with chemotherapy. Patient number 1 showed partial
neurological recovery; he is now able to walk with assistance and climb
stairs. Patient number 2 showed complete neurological recovery at the
late follow-up. No deformities were noted at radiological follow-up.
Conclusions: Aggressive surgical and oncological treatment show good
results in children with neuroblastoma of the spine. Given the young age,
laminotomy with laminoplasty is the preferred approach in order to
prevent deformity at follow-up, according to our experience and to
international literature.

PP35

Lumbar epidural cysts among children

Arthur Andre, Giovanna Paternoster, Federico Di Rocco, Michel Zerah
(Paris, France)

Spinal epidural arachnoid cysts are relatively rare lesions developed from
a defect of the dura mater, expanding in the epidural space.We performed
a comprehensive review of the literature and we report a case of a lumbar
epidural arachnoid cyst from our institution.
Various causes are suspected in the literature, as local inflammatory
process, previous surgery, spinal trauma or genetics. In the pediatric
population, spinal arachnoid cysts are mostly located in the thoracic
region and more often intradural than epidural. The main presentations
are progressive spinal cord compression with motor weakness,
radiculopathy or back pain. The treatment is surgery with complete
removal. Usual outcomes are good.
Here we present the case of a 13 year-old girl, suffering from inflamma-
tory lumbar pain. The MRI findings show a CSF signal epidural mass,
located at the L1-L3 level, creating a conus medullaris and cauda equina
roots radiologic compression. We performed a complete surgical resec-
tion, with a single level laminotomy, exposure of the posterior wall of the

cyst, complete cyst fenestration, visualization and repair of the dural
defect. The patient had very good outcome postoperatively.
Lumbar epidural arachnoid cysts are very rarely reported in children.
Total surgical exclusion and identification of the defect of the dura mater
are the key points of those lesions management.

PP36

An extraordinary presentation of pediatric tuberculosis spondylitis:
case report

Ibrahim Alatas, Serhat Baydın, Huseyin Canaz, Osman Akdemir, Akın
Gokcedag, Erhan Emel, Bulent Ozdemir (Istanbul, Kahramanmaras &
Rize, Italy)

Pott's disease is the most common form of skeletal tuberculosis (TB) in
developing world and constitutes 1–3% of all cases of TB. Tuberculous
spondylitis or Pott’s disease results in spinal deformity, mostly kyphosis.
Although tuberculous spondylitis is mainly seen in adults, in developing
countries with high prevalence of TB, Pott’s disease as well as its
complications is still reported.
4 year old girl with lumbar pain was consulted us. Blood sedimentation
and CRP levels were high. L1 compression fracture was noticed in
lumbar MRI. There wasn’t any narrowing in the spinal canal or spinal
cord compression. Patient was cosulted by pediatric hematology and
rheumatology. Hematologic malignities and rheumatologic diseases were
eliminated. We performed percutaneous biopsy. No pathogen was isolat-
ed in culture solutions. We diagnosed tuberculosis by using PCR. There
was no pathological finding in neurological examination. Antituberculo-
sis therapy administration was begun.
The incidence of tuberculosis is increasing in both the developing and the
developed countries. The Pott's disease of spine is usually secondary to
pulmonary or abdominal TB as 10% of the extra pulmonary TB patients
report skeletal involvement and about half of these patients develop
infection within the spinal column. But sometimes Pott's disease itself
may be the first manifestation of the TB. Surgical treatment is the first
choice in the presence of clinicoradiological findings of spinal cord
compression or spinal deformity. Otherwise medical treatment must be
the first step. Because of there was no clinical or radiological findings of
spinal cord compression, we decided to follow up the patient under
antituberculosis medication. Currently, treatment of spinal tubercular
infections requires a multidisciplinary team that includes infectious dis-
eases experts, neuroradiologists, and spine surgeons.

PP37

Late onset of extradural cervico-thoracic haematoma causing
paraplegia after mild head injury

Vincenzo Grasso, Matteo Vitali, Gianpaolo Longo, Alessandro
Bertuccio, Chiara Fronda, Antonio Fratto, Andrea Barbanera
(Alessandria, Italy)

Introduction: Spinal lesion after head trauma are possible, also without
radiological abnomalies (SCIWORA). We describe the case of a 12 years
old boy who presented paraplegia 24 hours after mild head injury to the
vertex.
Methods: A 12 years old boy reported mild head trauma striking the
vertex of the skull against a shelf. No neurological deficits were present
after the trauma. Nearly 24 hours after the trauma the boy presented
progressive paraplegia. CT scan and MRI demonstrated extradural spinal
haematoma extending from C6 to T2. No other bone lesions or ligamen-
tous lesions.
Results: A posterior laminectomy was performed with good recovery of
the neurological status
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Conclusion: Spinal injury could happen in severe trauma in infant due to
laxity of spinal ligaments, mainly in the cervical tract. A spinal injury is not so
common after a mild head trauma in the childhood. Early diagnosis and early
treatment of the cause of the injury is mandatory to achieve better results.

PP38

Intramedullary neurenteric cyst of the cervicothoracic spine in an
infant with an associated sinus tract and a mediastinum cyst. Case
report and review of the literature

Georgios Markogiannakis, Savvas Melissaris, Olympia Karypidou,
Pavlos Foteas, Michael Koutzoglou (Athens, Greece)

Introduction: Neurenteric cysts are rare congenital lesions, most com-
monly found in the cervicothoracic region of the spinal column and have
an extradural location in 95% of cases, with only 5% found
intramedullary. In the literature only few cases have been diagnosed in
infancy. We report a case of an infant with intramedullary neurenteric
cyst, emphasizing on the imaging characteristics and the surgical
management.
Methods:Amale infant was admitted after it’s delivery for the evaluation
of an abnormal protuberance in the posterior cervical region with clear
liquid secretion.
Clinical examination revealed no motor weakness and good muscle tone.
The MRI of the spine indicated an intramedullary, thin walled cyst at C4-
T5 level with associated vertebral anomalies. The cyst communicated
with a posterior mediastinal cyst and a subcutaneous cyst at the same
level. An initial posterior approach was decided and the patient
underwent a cervicothoracic laminoplasty and the subcutaneous and the
intramedullary cysts were excised.
Results: The histological examination was suggestive of a neurenteric
cyst lined by intestinal and respiratory epithelium, along with cartilagi-
nous, fat and meningeal tissue areas (Wilkins and Odom, Type B). The
postoperative clinical examination revealed no deficit and radiological
follow-up showed the excision of the intramedullary part. The neonate
underwent a second operation by a cardiothoracic surgery team with
excellent postoperative outcome.
Conclusion: Neurenteric cysts are benign lesions with a wide embryo-
logical spectrum of anomalies between the endoderm and the dorsum of
the embryo. The aim of the surgical procedure is the total excision of the
cyst, avoiding anymanipulation of the spinal cord. Literature supports the
marsupialization of the cyst and subtotal removal in case there is strong
adherence to surrounding structures. Early detection by greater awareness
can prevent future cord compression and neurological deterioration from
cyst expansion.
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Devic disease as a differential diagnosis for spinal cord tumors:may a
biopsy be needed?

Eduardo Jucá, Clarissa Rocha Montenegro, Lize Barroso, Álissa Moura
Formiga, Cibele Castelo Branco, Luciana Ribeiro (Fortaleza, Brazil)

Introduction: Devic's disease, also known as neuromyelitis optica, is a
rare demyelinating disease affecting the spinal cord and the optical
nerves. The underlying pathological process is probably an immunolog-
ical mechanism of tissular damage, and an associated immunoglobulin
whose target antigen is aquaporin 4 is described. The main differential
diagnosis are intrinsic spinal cord tumors and other types of myelitis. The
present work discusses the importance of including Devic`s disease in the
ethiological hypothesis of spinal lesions and the possible need for a
biopsy.
Methods: Report of an illustrative case and literature review.

Results: A 13 year old previous healthy female patient was admitted in
September 2012 at a pediatric tertiary hospital presenting acute onset and
progressive asymetric paraparesis and partial left visual loss. Neurologi-
cal examination showed anisocoria (left pupil greater than the right one),
absence of photomotor reflex, optic nerve papilla edema seen by fundos-
copy and grade II paraparesis, although asymetric. Sensitivity tests were
doubtful. Brain MRI was normal. A spinal MRI showed a hyperintense
spinal lesion from T2 to T6 with an associated syringomyelia. CSF
sampling revealed a 1/80 positivity for aquaporin 4, with no further
abnormalities. Although Devic`s disease was suggested, there was no
significant clinical or radiological response after a metilprednisolone
curse and twoweeks of treatment with azathioprin, as would be expected.
There was even a slight increase in the size of the lesion at a second MRI.
Given this diagnostic doubt, the patient was submitted to a biopsy through
a laminectomy and a median myelotomy at T3 level, considering a
probable spinal cord tumor. Histological examination showed no tumoral
lesion, but an inflamatory process with a predominance of histiocytes.
There was no additional neurological deficit after surgery. These results
redirected the hypothesis into a demyelinating disease. After restarting
immunomodulating therapy, slightly progressive clinical improvement
was noted.
Conclusions: Demyelinating diseases such as Devic's are to be included
in the differential diagnosis of rapid progressive intrinsic spinal cord
lesions with syringomyelia. It may mimetize a spinal cord tumor. Spinal
cord lesions may pose diagnostic challenges that require obtaining tissue
for histological examination through a biopsy. A spinal cord biopsy can
be safely performed and it may be useful in determining diagnosis.
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Discitis: a rare differential diagnosis for spinal lesions in young
children

Eduardo Jucá, Virna Costa e Silva, Luciana Barbosa, Mayra Medeiros,
Rafael Matos (Fortaleza, Brazil)

Introduction: Spinal discitis is a very rare condition in young children,
being the larger series in literature not greater than 12 cases. It is an
inflammatory process of the intervertebral disc, almost always from
infectious origin, that often spreads to the adjacent vertebrae and soft
tissue. Diagnosis is frequently difficult and delayed due to nonspecific
signs and symptoms like fever of unknown origin, pain and refuse to
walk. Aim of this work is to discuss clinical presentation, treatment and
differential diagnosis.
Methods: Report of an illustrative case and literature review.
Results:A one year old female patient was admitted in October 2012 at a
reference hospital in pediatric neurosurgery, presenting low back pain
lateralized to the left since one month before admission, restricting
spontaneous mobilization and disturbing sleep. There was a progressive
bulging at the pain site with edema and hyperemia, following pain
aggravation. The mother described 3 episodes of fever in the meantime,
assiated to hyporexia. There was no amelioration after symptomatic
medication prescribed by the community doctor. Physical examination
unveiled the presence of axillary lymphonodes bilaterally with elastic
consistence and a mass with no defined limits at the lumbar region. The
child, that had already started independent gait, was refusing to walk.
Spinal lumbar X-rays showed shrinkage of L2-L3 intervertebral space
and blurring of the top of L3 and the bottom of L2. The diagnostic
hypothesis considered was linfoma, spinal tuberculosis, histiocytosis
and sarcoma. However, lumbar magnetic resonance image (MRI) showed
destruction of the discal space and relative preservation of the
vertebrae, which lead to the presumable diagnosis of discitis,
despite the age of the child. Intravenous antibiotic therapy was
instituted for 3 weeks, in association with analgesics and immo-
bilization of the spine with a rigid vest. There was a progressive
improvement of the symptoms. By the end of antibiotics the child was
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able to walk, being discharged from hospital. At last evaluation, three
months after admission, she was asymptomatic.
Conclusions: Discitis might be included as a possible diagnosis of spinal
lesions in toddlers. Clinical suspicion and typical features onMRI are key
points to a correct diagnostic formulation. Despite the unknown etiologic
cascade, large spectrum antibiotic therapy and spine immobilization
contribute to good clinical results.
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Giant mediastinal tumor with epidural extension: two case reports

Peter Spazzapan, Domagoj Jugović, Marijan Koršič, Borut Prestor
(Ljubljana, Slovenia)

Aim: To show clinical aspects and surgical outcome of two cases of giant
benign mediastinal tumors with intraspinal extension.
Case Reports: The first case is a 11-month old girl who presented
progressive spastic paraparesis. MRI showed a 6x4 cm large tumoral
mass in the posterior mediastinum with intraspinal extension through
foramina Th4 to Th9. The lesion was completely excised in one single
session through a combined laminotomy and anterolateral thoracotomy.
The histological diagnosis was lipoblastoma. Postoperatively the
motoric functions improved significantly and there were no post-
operative spinal deformities.
The second case is a 3-years old girl with accidentally finding of a 6x9 cm
large, dumbbell-shaped tumor mass in the right posterior medastinum
with intraspinal extension through the foramen Th7. Also in this case a
combined laminotomy and thoracotomy allowed complete removal of the
tumor in one single session. Histological diagnosis in this case was
ganglioneuroma. No postoperative deficits were observed.
Conclusion: The treatment of choice for mediastinal tumors that extend
into the spinal canal through neural foramina is radical excision. This can
be successfully achieved in one single surgical session with a combined
neurosurgical and thoracic approach.
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A rare and unexpected clinical progress on a primary extradural
spinal cyst hidatic – A case report

Ihsan Dogan, Efe Guner, Gokmen Kahilogullari, Agahan Unlu (Ankara,
Turkey)

A 9 y/o female, admitted to hospital with gradually progressed complaints
as lower extremity weakness, back pain and unable to walk after 1 month
history of traumatic fall while walking. In the first neurological examina-
tion on the admission of the hospital the patient had 2/5 Muscle Strength
Grading Scale (Oxford Scale) and was able to walk with assistance. She
had a cyst reported as atypical hemangioma and the lesion was located
ventral of spinal canal, grabbed posterior part of the corpus of th12
vertebra and the lesion was not invased to bone or paraspinal area of
the spine and the lesion was expanding the spinal canal.
The patient was hospitalized for further examination for the lesion. In the
follow up period the patient’s neurological examination went worse her
Muscle Strength Grading Scale (Oxford Scale) became 4/5, developed
urinary and gaita incontinence, increased deep tendon reflexes and bilat-
eral babinsky reflex. After the new symptoms a new thoracal MRI
arranged immediately. New thoracal MRI showed the lesion’s increased
in size and lesion was compressing the spinal cord 30-40% more in
contrast with the previous MRI imaging.
The patient went through th12 total laminectomy, th11 – l1 partial total
laminectomy and cyst hydatic like lesion was excized totally and
unruptured. In the operative findings the lesion was located extradurally
and results confirmed the lesion was a cyst hydatic hystopathologically.

After discharging from the hospital in the third and sixth month follow up
period, no reccurence has been detected. The patient has taken in to the
rehabilitation programme and after 6 months the patient was symptom free.
Results: Similar cases as isolated ventrally located primary extradural
spinal cyst hydatic hasn’t published in the literature. This is a rare case
clinically due to the fact that progressive neurological findings and history
of trauma has been found and anatomically l because of the lesion’s
ventral location in the spinal canal the potential risk of the cyst rupture
has to be thought carefully in the surgery, adjacent tissue must be
observed carefully and if there is no detection of adherence of the cyst
to the adjacent tissue it has to be removed totally.
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Double open neural tube deffect: case report and 8 years follow-up

Nelci Zanon, Luanda A. Collange Grecco,Marcia NorikoOliveira Homa,
Giselle Coelho, Francinaldo Gomes, Rafael Loduca, Marise Audi, Rita
Delgado Vilora, Alexandre Francisco de Lourenço (Sao Paolo, Brazil)

Introduction: The presence of the double defect of the neural tube is an
extremely rare condition. Few cases have been described in the literature.
The objective of this study is to present the neurological, orthopedic and
clinical picture of a patient with cervical meningocele associated with
lumbosacral myelomeningocele. The longest follow-up in the literature,
until now.
Materials andMethods: The study was performedwith the patient J.A.N.,
age 8 years. At birth had a cervical meningocele, lumbosacral
myelomeningocele and congenital bilateral clubfoot, which were surgically
corrected, at the same time. Associated malformation: hydrocephalus, Chiari
II malformation, hydrosyringomyelia in thoracic and lombar. The patient was
categorized as the functional level of the lesion and the following factorswere
assessed: overall tone,muscle strength, deformities of the spine, hip, knee and
ankle; equilibrium reaction, and type of gait. Functional performance was
assessed using the Pediatric Evaluation of Disability Inventory (PEDI).
Results: The patient had sacral functional level (L5-S1), lethargy and
zero degree plantar flexors and intrinsic muscles of the feet. We note
flexion contracture of bilateral knee to 15 degrees of angulation. Reaction
effective balance in different postures, and crouch gait. In assessing the
functional performance, was unable to performing the activities related to
putting shoes in the area of self-care.
Conclusion: Despite presenting a complex neurological condition, the
patient presented good quality of life. The cervical meningocele is a benign
condition and this patient shows a typical lumbosacral myelomeningocele.
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Congenital spondyloptosis: two case reports

IbrahimAlatas, Huseyin Canaz, Serhat Baydin, Akın Gokcedag,Mehmet
Tokmak, Osman Akdemir (Istanbul & Kahramanmaras, Turkey)

Congenital spondyloptosis could appear secondary to tethered cord or
without tethered cord. Both types are rare. We presented two congenital
spondyloptosis cases.
First case is a 4 month girl who was consulted us because of subcutaneous
mass at the back. We diagnosed torachal diastematomyelia and L5-S1
spondyloptosis. Overactive bladder was determined in urodynamic study.
We did not notice any neurological defisit in lower extremities. Repair of
diastematomyelia and L5-S1 posterior decompressionwas performed in the
same seance. We noticed improvement in urodynamic findings in postop-
erative follow up.
Second case is a 4 month girl who was consulted us because of hairy
pacth in lumbar region. Lumbar tethered cord and L3-L4 spondyloptosis
were diagnosed. Urodynamic evaluation was normal. We did not
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determine any neurological defisits. We decided to follow up the patient
with neurourological evaluation.
Treatment of congenital spondyloptosis is not clear because of accompa-
nying anomalies, level of defect and different neurourological findings.
Pedicule diameters are too small in newborns so it is not possible to
replace and stabilize by posterior fixation. The youngest patient who
underwent posterior stabilization was 18 month boy. Urodynamic find-
ings made us to prefer surgery in the first case. Normal neurourological
findings let us to wait for performing a surgery in a more appropriate age.

SESSION 11: New technologies in Pediatric Neurosurgery
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Prenatal diagnosis in central nervous system anomalies: what the
neurosurgeon needs to know

Patricia Barrio, Bienvenido Puerto, David Santamarta, Javier Pérez,
Antonio Mostaza (Leon & Barcelona, Spain)

Introduction: Central Nervous System (CNS) development consists of a
continuum of events, each occurring at specific periods of time in gesta-
tion. Therefore, some of the CNS anomalies may appear late in gestation,
thus remaining undiagnosed by the routine anatomy scan performed at
18–22 weeks of gestation.
Materials and Methods: The relevant literature was reviewed giving
particular interest in the management before and after birth.
Results:Most of the CNS anomalies diagnosed in prenatal period require
a “wait and see” attitude, like ventriculomegaly, arachnoid cysts or
absence / dysgenesis of corpus callosum. Selected cases of
myelomeningocele and very restrictive cases of hydrocephalus are treated
in utero. In other anomalies as craniosynostosis or aneurysm of Galen´s
vein we can use the information provided by the prenatal diagnosis to
program postnatal surgery or endovascular treatment
Conclusions: Prenatal diagnostic techniques have evolved significantly
in the last decade. At present we have better conditions to assess more
accurately the cases of CNS malformations. One important question still
remains to be answered: if the neurosurgeons are nowadays in a position
to offer a better prognosis for a fetus with a Central Nervous System
anomaly. The answer is probably affirmative. The pediatric neurosurgeon
should be part of the team of the Fetal Neurology Units and provide
counseling to parents regarding prognosis and prenatal and postnatal
management in cases of CNS anomalies.
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Modern neurosurgical techniques for deep seated brain lesions
management in children

Alexey Krivoshapkin, Vyacheslav Kobozev, Anton Gorbatykh
(Novosibirsk, Russia)

Introduction: Lesions located in deep brain structures such as hypothal-
amus, and brainstem are typically a challenge for a neurosurgeon due to far
and complex approach and proximity of vital neural structures. We report
two cases of successful surgical treatment of such lesions in children.
Materials and Methods: The first case is 11-year old female. Being
otherwise healthy she suffered from sudden onset vertigo and ataxia. MRI
revealed irregular-shaped, gadolinium-enhancing tumor in the right side
of the pons and the right upper cerebellar peduncle. She was operated in
seated position through subtentorial supracerebellar approach, with assis-
tance of ultrasonic destructor-aspirator. The tumor was removed totally to
its visual and navigational border.
The second case is 5-year old girl with recurrent seizures of different
types (both focal and secondarily generalized), 6-8 times a day, uncon-
trollable with multiple antiepileptic drugs. MRI revealed large oval-

shaped lesion in the left mamillary body, non-enhancing with gadolinium.
EEG shown epileptic focus deep in the left hemisphere. She was operated
through anterior transcallosal approach and tumor was totally removed
with assistance of ultrasonic destructor-aspirator.
Results: The first patient had moderate cerebellar symptoms and dysfunc-
tion of the right parietal and occipital lobes, confirmed by neurophysiologic
and neuropsychological testing during early post-operative period. All the
symptoms regressed after a month. Histological diagnosis was grade III
astrocytoma. After surgery she was referred for the adjuvant treatment.
The second patient sustained no additional neurological deficit. After
surgery she became totally seizure-free on a single drug (valproate).
Post-op EEG revealed no epileptiform activity. Histological diagnosis
was hamartoma.
Conclusion: Utilization of modern neurosurgical techniques such as
neurophysiologic monitoring, endoscopic assistance and ultrasonic de-
struction makes surgical treatment of deep seated brain lesions in children
feasible and safe with good outcomes.
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The resection of sellar region tumors with application of evoked
visual potentials at children

Uygun U. Altibaev, Gayrat M. Kariev (Tashkent, Uzbekistan)

Introduction: Location of a tumor in immediate proximity to optic
nerves and chiasm, to the formations of III ventricle, and also to internal
carotid arteries and their main branches, causes the clinical picture of
disease and exclusive complexity of surgical treatment of such patients.
Reduction or loss of visual functions after tumor removal is connected
with a lot of possible mechanisms. Their understanding presumes to
reduce risk of damage of optic nerves and chiasm during operation.
Application of monitoring during operation strengthens accuracy and
attention of the neurosurgeon that, in turn, gives the early prevention of
possible complications with the purpose of revealing of visual infringe-
ments before its irreversible damage.
Purpose: The purpose of our research is to estimate the role of intraop-
erative monitoring of the visual evoked potentials of brain by studying
visual functions at tumors of sellar region.
Material and Methods: The work is based on results of treatment of 25
patients with tumors of sellar region, which were treated in the Republi-
can scientific centre of neurosurgery of Uzbekistan since 2009. All
patients were operated via cranial approaches under monitoring of visual
evoked potentials.
Results: In our research the estimation of visual acuity at all patients
before operation and in the early postoperative period was made. In
connection with that, the difference in changes of visual functions has
been revealed.
At studying results of research it has been noted, that the appli-
cation of intraoperative monitoring of visual evoked potentials
decrease the blindness or sharp reduce of visual acuity that is
quite often observed at manipulations near optic nerves and chi-
asm. The value of monitoring consists in that during the dissec-
tion of tumor from the given structures the signs of irritation,
arising from visual structures are increased on the monitor. Long
irritation can lead to an ischemia of nerve and the further de-
crease of visual acuity; hence, at this stage it is necessary to stop
manipulations until the normalization of parameters of visual
potentials. In our supervision the deterioration of visual acuity
in postoperative period was not marked.
Conclusions:
1. Intraoperative monitoring of the visual evoked potentials is considered
an objective, adequate and most informative method for an estimation of
functional condition of structures of the visual analyzer at removal tumors
of sellar region.

792 Childs Nerv Syst (2014) 30:727–800



2. Application of intraoperative monitoring of the visual evoked poten-
tials allows preventing and lowering the quantity of visual infringements
at tumors of sellar region.

PP48

Multiple burr holes procedure in Moya-Moya disease

Zdenek Mackerle, Eva Brichtova, Pavlina Danhofer, David Lastovicka
(Brno, Czech Republic)

Introduction: Moya Moya is a chronic illness of unknown aethiology
caused by progressive stenotization and finally occlusion of the main
cerebral arteries. In the same time rich net of collateral arterial supply
usually comes out. In pediatric population the first manifestation is
obviously not intracerebral haemorrhage like in adults but mainly an
ischemic attack. The basic modality of treatment is nowadays
revascularisation as the causative solution is nos feasible. For
older children and adults the high flow bypass is the treatment
of choice, for younger babies the undirect revascularisation serves
as the most suitable method. The goal of the surgery is reconsti-
tution of blood flow in middle cerebral artery through the super-
ficial temporal artery, dura or temporal muscle. The more recent
possibility is taking advantage of multiple burr holes that results
in wider range of cerebral revascularisation.
Method: The authors present a case report of one female patient with
Moya Moya disease treated with above mentioned method of multiple
burr holes surgery. The pros and cons of this approach are discussed.
Results: The patient is now 5 years after the surgery in good condition
with stable neurologic disablement, she suffered no other ischemic stroke
since the surgery.
Conclusion: The multiple burr holes procedure offers wider range of
revascularisation with low surgical morbidity in comparison with the
standard procedures like EDAMS. The main advantage is further the
smaller risk of vascular damage, diminished risk of chronic subdural
haematoma evolution and chance for the bilateral surgical approach.
The disadvantage is potential CSF leak and the necessity for larger
craniotomy.
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Scalp arteriovenous malformation

Sagarribay Amets, Miguel Correia, Mário Matos, António Batista, Carla
Conceição, Isabel Fragata (Lisbon, Portugal)

Introduction: Scalp arterio-venous malformations (AVMs) are rare vas-
cular malformations, which are characterized by abnormal fistulous con-
nections between supplying arteries and draining veins without interven-
ing capillary network in subcutaneous plane of scalp. The earliest accu-
rate description of an AVM was by Wilham Hunter in 1757. Several
names were used to describe scalp AVMs including aneurysma
serpentinum, aneurysm racemosum, plexiform angiomas, and arteriove-
nous fistula. Brecht also used the expression cirsoid aneurysm to describe
vascular malformations of the scalp in 1833. As a result of abnormal
hemodynamics; veins progressively get dilated and tortuous and undergo
aneurysmal dilatation, the so-called cirsoid aneurysm.
Most patients with scalp AVMs complain of headache, tinnitus and a
subcutaneous mass with thrill. Enlargement of the mass over time can
lead to worsening of these symptoms.While factors such as trauma, birth,
and hormonal imbalance have been suggested as possible causes for the
progression of these masses, the precise process of their growth remains
to be established, as the natural history.
Surgery remains the goal standard in the management of these lesions but
endovascular treatment have an increasing role as a sole treatment in

small AV fistulas with unique feeding arteries or as a complement for
surgical excision.
Methods: The authors describe the case of a nine years old boy with a
midline frontal scalp AV fistula, theMRI an angiographic details, surgical
technique, final result and review literature in Pubmed/MEDLINE
database.
Results: The authors report the case of a nine years old boy complaining
of a frontal subcutaneous mass that enlarges when sport activities. It had
grow since the first complain some months before our evaluation. The
mass was located at the midline of the upper forehead. It was pulsatile,
soft, compressible, serpentine scalp lesion increasing on Valsalva associ-
ated with thrill and bruit. He underwent digital substraction angiography
that showed an scalp AVM fístula supplied by bilateral superficial tem-
poral arteries, bilateral medial meningeal arteries and bilateral ophthalmic
arteries. The principal draining veins were scalp frontal veins but also the
superior sagital sinus.
We performed a two-stage surgery, first excision of the superficial com-
ponent (subgaleal and periosteum) and some weeks after the bone and
dural components. He had an uneventful postoperative period. Digital
substraction angiography one year after showed a small scalp AV fistula
remaining at the frontal midline feeding from distal branches of one
superficial temporal artery. There was an attempt to endovascular treat-
ment but the final decision to leave part of the AV fistula to avoid the risk
for skin necrosis.
Conclusions: Scalp AVM are very rare vascular lesions, specially in
pediatric population. The pathogenesis and natural history are not well
understood. Some authors state a growing pattern with an initial stage
where the lesion is supplied by single or multiple feeders from extracra-
nial carotid arteries, a second stage where additional feeders are captured
from the intracranial external carotid artery through the skull bone, and a
third stage, the nidus enlarges further because of additional feeding from
the pial arteries of the internal carotid artery.
These lesions ar complex vascular malformations and a surgical
challenge.

Santiago Candela Cantó, Mariana Alamar Abril, Patricia Puerta Roldán,
JordiMuchart López,Mariona Suñol Capella, AngelMontero Carcaboso,
Antonio Guillén Quesada, Ioannis Roussos Prindesis, AndrésMorales La
Madrid, Jaume Mora Graupera, Ofelia Cruz Martínez, Gemma García-
Fructuoso (Barcelona, Spain)

Introduction: We have recently started to perform biopsies in children
with newly diagnosed brainstem tumors in children. We report the preci-
sion and safety of this procedure in our patients.
Methods:We have reviewed all the cases in which we have performed a
brainstem biopsy assisted with frameless neuronavigation and
Varioguide®. We have measured precision as the deviation between the
planified target and the postoperative notch through fusion of preopera-
tive plan and postoperative MRI. We report the results of the histologic
review and complications developed after the procedure.
Results: We have performed 4 brainstem biopsies since May 2012 in
children 3 to 9 years old. The location of the lesions was: one mesencephalic
and three pontine (DIPG). The average deviation of the planified target was
5,1mm (3,2-6,3mm). Histological diagnosis was achieved in all four cases
(WHO grade III astrocytoma in all pontine lesions and WHO grade I in the
mesencephalic one). None of the patients developed any major complica-
tion, but a transient worsening of a preoperative VI cranial nerve paresis.
Conclusion: In our experience, brainstem biopsy in children assisted with
Varioguide® is a reliable and safe technique, since hystological diagnosis
and tumoral tissue was obtained in all cases without severe complications.
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a single institution report
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Blood loss estimation with Intraoperative Cell Salvage (ICS) for
Pediatric Craniofacial Surgery (PCFS)

Meharpal Sangra, Kevin Jerome, David Koppel, Simon P. Young
(Glasgow, United Kingdom)

Introduction: Haemorrhage is common during PCFS (Kearney, 1989).
Autologous transfusion from ICS reduces allogeneic blood use during
PCFS (Dahmani, 2000). Blood loss estimation is useful during these
cases for optimal fluid and blood product management.
Methods: Data were collected from the Sorin Group XtraTM ICS system
printout and haematology laboratory. Two methods of blood loss estima-
tion were compared: (A) amount of blood available for retransfusion from
the ICS multiplied 3-fold (Sorin Group recommendation), and (B) Hct-
based red cell loss formula calculation (Waters, 2004). We assumed an
estimated blood volume (EBV) of 80 ml kg-1, and estimated Hct of
packed red cells of 0.6. Estimated red cell volume (ERCV) losses
corrected for patient weight were reported. Results were reported as range
(median) values. Non-multiple paired values were compared using a
Bland-Altman plot (Bland, 1999).
Results: 14 patients – aged 1-23 (12) months – were analysed. Patients
weighed 3.9 – 13.5 (9.4) kg. Surgery included corrections of scaphocephaly
(3), trigonocephaly (7), unicoronal synostosis (2), cranial vault expansion (1),
and monobloc advancement (1). Four children were diagnosed with
syndromic synostosis. Formula-estimated ERCV losses were 0-51 (17) ml
kg-1; ICS-estimated ERCV losses were 4-22 (10) ml kg-1. Bland-Altman bias
was -8 (SD 14) ml kg-1, with 95% limits of agreement of -35 to 19 ml kg-1.
Conclusions: The Sorin Group XtraTM ICS system estimated blood
losses were closer to the formula-based estimations at lower magnitudes
of blood loss, but progressively underestimated at higher volume blood
losses (as demonstrated by the Bland-Altman plot). Further refinement of
the blood loss calculation by the Sorin Group should be considered.
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Development of a mobile augmented reality device for bed-side
guidance of EVD insertion

M. Kramers, R. Eagleson, R. Armstrong, S. Bakhsmand, Sandrine de
Ribaupierre (London, ON, Canada)

Introduction: When placing an EVD in small ventricles, for example,
after a trauma to record ICP, the accuracy is lower than expected (Toma
2009). Furthermore, the procedure is usually done by junior residents
rather than by senior residents or consultants. We present a system for
improving the targeting performance using mobile device augmented
reality.
Methods: We have developed a guidance system, which consists of a
mobile device as well as a pair of tracked glasses that are placed on the
patient during the procedure. The glasses are far away from the surgical
field and therefore do not require to be sterile. The mobile device utilizes
the Vuforia software development kit, developed by Qualcomm, to
achieve image-based tracking required for augmented reality. Our design
was implemented on the Android platform.
In order to obtain the visual and spatial information, the system requires a
CT image of the patient’s head to be segmented and registered within the
augmented scene. In addition to the AR application, we have developed a
user interface to perform the segmentation of a patient’s ventricles and
skull, and to facilitate the initial coregistration.
Results:The pilot study showed that users targetedmore accurately while
under AR guidance for two dimensional localization tasks when com-
pared to externally guided tasks using spatial reasoning.
Conclusion: Our mobile device-based augmented reality system can be
used to train residents and to guide drain placement procedures at the

bedside with minimal equipment. The system provides image-guidance
for neurosurgical tasks, specifically the placement of an external ventric-
ular drain. The application was developed in conjunction with a quanti-
tative methodology for assessing targeting performance, and as such can
be used to assess the reduction of targeting error caused by catheter
misplacement, and ultimately reduce complications in the procedure.

SESSION 13: Advances in Pediatric Oncology II
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Third ventricular chordoid meningeoma or chordoma: diagnostic
dilemma based on a single case. Case report and literature review

Kresimir S. Duric, JakobNemir, Hrvoje Jednacak, GoranMrak, Kamelija
Zarkovic, Pavle Miklic (Zagreb, Croatia)

Introduction: Chordoid meningeoma (CM) represent less than 0,5% -
1% of all menigeomas. In the latest WHO tumor classification, CM is
assessed as GII meningeoma. Ventricular localization is rarely seen.
Differential diagnosis is vast and accurate diagnosis can be difficult
because of overlapping in the morphologic and immunohistochemical
profiles. We report a case of third ventricular tumor that has
imunohistochemical characteristics of chordoma and chordoid
meningeoma.
Methods: Our patient had firstly come with a several-month-lasting
tremor of a left hand. The diagnosis of an intraventricular tumor had been
verified by neuroradilogical imaging (MSCT, MRI and MRA), and the
treatment consisted of a total microsurgical removal, histological and
imunohistochemical classification of a tumor, a follow up after
22 months, then reoperation and repeated histological and
imunohistochemical verification.
Results: The 13-year-old boy was diagnosed with recurred third
ventricular tumor 22 months after the complete surgical removal
had been preformed. Histological and imunohistochemical analysis
after the first operation had showed chordoma. The reoperation
was performed in the same manner as the first operation, in
general anesthesia and supine position through a transcallosal
transfornical approach. Tumor was debulked microsurgically using
CUSA and completely removed. The second histological and
imunohistochemical analysis was concordant except for the
S-100 marker that was negative. Therefore, this time the conclu-
sion was that it was a CM. Six month after the reoperation there
were no signs of tumor recurrence.
Conclusion: This is the second reported case of CM situated in the third
ventricle in a pediatric patient. In this case, a follow up together withMRI
controls were being preformed regularly for 22 months after the complete
resection. First histological and imunohistochemical analysis showed
chordoma and second analysis showed CM. Six months after the reoper-
ation there were no signs of a tumor relapse. The boy returned to his
everyday activities, with some hormonemisbalance treated with hormone
substitutes.

PP54

Glioblastoma multiforme extracranial metastasis in the pediatric
patient – Case report

Alexandre Canheu, Munir Gariba, Carlos Alexandre Zicarelli, Sergio
Georgeto, Fahd Haddad,Marcelo Haddad, Bruno Zucolli, Eduardo Perin,
Paulo Henrique Pires Aguiar, Luiz Roberto Aguiar (Londrina, Brazil)

Introduction: GBM in children is a drastic diagnosis. Usually occurs in
less of 3% of all intracranial tumors in children and extracranial metas-
tasis of GBM is a very rare condition, with reported frequency of only
0.44%.
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Methods: A 4 year old boy, white, presented during the last 3 months
before hospitalisation irritability, headache and vomiting. Finally, stupor
was settled and a CT scan was done at another hospital. The image
showed an obstructive hydrocephalus and hyperdense mass with periph-
eral oedema. A VP shunt was placed and the boy was referred to our
service. A magnetic resonance (MR) showed an extense, dense and
homogenous hypointense lesion on T1-weighted images and notable
decay on T2 images in the cerebelar vermis. A subocciptal craniotomy
was performed and transverminal approach, with total mass removal.
Results: The boy recovery completely, unneventfully and was early
discharged. The pathology remarks were: necrosis and neovasculariza-
tion. Necrosis was in large areas band-like foci surrounded by tumors
cells, displaying pseudopalisades. The immunohystochemistry was pos-
itive to glial fibrilar acidific protein (GFAP) and O6-methylguanine-DNA
methyltransferase (MGMT). The patient thus received an adjuvant treat-
ment with temozolamide a radiotherapy. Eighteen months later, he pre-
sented himself with sudden tetraparesis with sensitive level in C4. The
MR showed an extracranial metastasis in the cranial-cervico transition
and cervical spinal cord. The patient developed rapidly aspirative
pnemonia and died from sepsis.
Conclusions: GBM causing an extracranial metastasis is a very
rare condition mostly due to the short span of life of these
patients. The lack of lymphatic system, dense dural membrane
and the immunological lost may explain the formation of extra-
cranial metastasis. The positivity of immnuohystochemistry TP53
and O6-methylguanine-DNA methyltransferase (MGM), whose are
tumor suppressor genes, could be implicated in this GBM resis-
tance to radiation and chemotherapy.
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Aggressive rhabdoid meningioma: case report

Pinar Karabagli, Hakan Karabagli, Guler Yavas (Konya, Turkey)

Meningiomas are the most common primary intracranial tumors.
They are usually benign and slowly growing; however may show
a histological aggressivity categorizing them into the grade II or
III of World Health Organization (WHO) classification. Rhabdoid
meningioma (RM) is an uncommon meningioma variant catego-
rized as WHO grade III. The clinical course of RM is determined
by local recurrences, invasion of adjacent brain and/or dura,
widespread leptomeningeal dissemination, remote metastases and
fatal clinical outcome. Here in we report a 17 year-old girl with
recurrent aggressive left occipital parasagittal region RM who
declined radiation treatment initially. The tumor was resected four
times in 5 years. Histopathological examination revealed a
rhabdoid meningioma with metaplastic, papillary and chordoid
differentiation. Six months after her fourth operation she the
patient died of progressive disease. RM is a rare subtype of
malignant meningioma and the role of different adjuvant thera-
peutic options are still unknown. Clinical presentation, radiologi-
cal features and pathologic findings of this uncommon tumor are
discussed.
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Exophytic ganglioglioma of the optic nerve mimicking pilocytic optic
pathway glioma

Marcel Kullmann, Martin Ebinger, Artemisia Dimostheni, Martin U.
Schuhmann (Tübingen, Germany)

Introduction: Gangliogliomas arise from ganglion cells and are very rare
CNS tumors in kids. Theymost often occur within the temporal lobe, yet also
in the frontal, parietal and occipital lobe, thalamus and third ventricle.
Gangliogliomas within the optic pathways are extremely rare with less than
a dozen cases reported in the world literature. We report a large exophytic
ganglioglioma of the right optic nerve which was treated by surgery alone.
Methods:A three year old girl suffered from deterioration of vision of her
right eye to complete blindness. Her left eye had full vision without any
impairment of visual field, indicating full function of chiasm. MRI
showed a large glioma arising from the right optic nerve and chiasm.
The tumour had cystic parts, areas with contrast uptake and hypodense
parts, so that a typical pilocytic optic pathway astrocytomawas suspected.
Results: Surgery, using a right fronto-lateral approach, was performed with
extensive resection, leaving some of the right optic nerve. Small residual
tumour was left inside the right chiasma to preserve its function. The left
optic nerve, both optic tracts, pituitary stalk and hypothalamus were pre-
served. Histopathology reported a ganglioglioma. Postoperative visual func-
tion was unchanged as was endocrinology. Since the tumour remnants were
stable at 24 months postoperatively, the girl is currently under observation.
Conclusions: Since gangliogliomas of the optic pathways are extremely
rare, they are not taken into account as differential diagnosis. Diffuse
optico-hypothalamic gliomas are no candidates for radical surgery. How-
ever, symptomatic and exophytic ones can be sufficiently treated by
surgery alone. Our case demonstrates that a surgical strategy can be
successful without additional harm and that surgery can reveal unexpect-
ed histologies. Gangliogliomas however do not differ from pilocytic
astrocytomas in their treatment approach.

PP58

Brain´s teeth

Patricia Barrio, MartinaMessing-Jünger, Sandra Kunze, Andreas Röhrig,
Sergei Persits (Leon, Spain & Sankt-Augustin, Germany)

Introduction: Although sometimes classified under the non
germinomatous germ cell tumors (NGGCT) category, teratomas are often
considered a separate entity and are classically divided into mature and
immature. Mature teratomas are composed of fully differentiated “adult-
like” tissue elements from ectoderm, mesoderm, and endoderm. Imma-
ture teratomas contain incompletely differentiated tissue elements, like
neuroepithelium, that resembles fetal tissue.
Methods:We report a case of a three- years old boy, who presented
a growth failure because due to growth hormone (GH) deficiency
showing a suprasellar partially calcified mass. The unusual histo-
logical findings, surgical technique and literature results are present-
ed and discussed.
Case Report: The endocrinological work-up included brain imaging and
a heterogeneous, partially calcified suprasellar lesion, but no hydroceph-
alus was found. Tumor markers were negative. A fronto-temporal crani-
otomy was performed with partial resection of the tumor. Atypical calci-
fication with multiple mural teeths of normal size were found embedded
in firm tissue. Only one tooth and parts of other parenchymatous tumor
regions could be obtained. A piezosurgical instrument was necessary to
harvest the tooth. The histological diagnosis was mature teratoma. The
analysis of the tissue revealed dentine in the calcification mass, being
described as an ordinary tooth. The child had a mild preoperative diabetes
insipidus which needed medication after the surgery due to further
increase of fluid intake.
Conclusions: The relevant literature was reviewed and to our knowledge
there are not previous cases in the literature of brain teratomas containing
teeth. Although the diagnosis of teratomas is readily provided with the
identification of at least 2 of the 3 germ layers (ectoderm, mesoderm,
endoderm) in the tumor mass, the origin of these neoplasms largely
remains speculative.
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Large supratentorial ependymoma in a four month old infant

Kresimir S. Duric, Jakob Nemir, Hrvoje Jednačak, Antonia Jakovcevic,
Pavle Miklic (Zagreb, Croatia)

Introduction:Brain tumors in the first year of life are rare, more common
supra- than infratentorial and frequently extremely large and very good
vascularised with insidious clinical presentation and challenging surgical
treatment.
Objective: To report case of successfully surgically treated extremely
large supratentorial tumor in the four months old female infant.
Method: The tumor was discovered at a regular physical examination;
retrospectively 4 or 5 days earlier as the mother recalls the infant couldn’t
hold her head normally and had vomited on a few occasions. At the
examination, the anterior fontanelle was tens, veins of the scalp were
stretched and swollen, the head circumference measured 40 cm. After
trans-fontanelle ultrasound MRI showed a large good delineated highly
vascular contrast enhancing supratentorial tumor measuring
10x6,2x7,4 cm situated in the TPO region, subfalcine herniation (11
mm) with hydrocephalus. External ventricular drainage was placed in
the general anesthesia and the infant was prepared for the next day
surgery. The tumor was approached through large TPO osteoplastic
craniotomy designed exactly according to tumor mass. Tumor was
surrounded, devascularised, preserving MCA, ChAA and PCA dimin-
ished with ultrasound aspirator and completely removed. The surgery and
postoperative course were uneventful. Postoperative native and contrast
MSCTshowed complete tumor removal withoutMSCT visible remnants.
Histological and imunohistochemical analysis showed anaplastic
ependymoma WHO G III, and two weeks after surgery the infant was
transferred to oncology for chemotherapy.
Conclusion: The brain tumors in the first year of life are rare with
insidious clinical presentation and in rule very large. Surgery with the
aim of complete removal is the treatment of choice. In the removal of
these large tumors in small infants the surgical strategy of tumor sur-
rounding, with excluding of tumor vessels and preserving surrounding
brain vessels, and ultrasound tumor diminishing are helpful. Postsurgical
treatment depends on tumor histology.
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Pituitary adenoma in monozygotic twins: case report

Ibrahim Alatas, Huseyin Canaz, Serhat Baydın, Osman Akdemir, Erhan
Emel, Bulent Ozdemir (Istanbul, Kahramanmaras & Rize, Turkey)

Pituitary tumors are rare in childhood and adolescence, with a reported
prevalence of up to 1 per million children. Only 2 - 6% of surgically
treated pituitary tumors occur in children. Although pituitary tumors in
children are almost never malignant and hormonal secretion is rare, these
tumors may result in significant morbidity. In children, more frequently
than in adults, pituitary tumors may be a manifestation of genetic condi-
tions such as multiple endocrine neoplasia type 1 (MEN 1), Carney
complex, familial isolated pituitary adenoma (FIPA), and McCune-
Albright syndrome.
14 year old monozygotic twin sisters with the diagnose of Cri du Chat
syndrome had galactorrhea before menarche. Pituitary adenomas were
noticed inMRIwith the size of 9mm and 7mm. Prolactin levels were 120
μg/L and 70 μg/L respectively. Because of mental retardation, patients
had limited cooperation, so optimum visual examination could not been
made. Surgery was offered both patients.
Although pituitary adenomas generally exist as a component of genetic
syndromes in twins, they are not a component of Cri du Chat syndrome.
Surgery is the first choice in treatment of pituitary adenomas in pediatric
age, except prolactinomas. Treatment of prolactinomas is controversial in

pediatric age. Prolactinomas are generally diagnosed after puberty and
medical treatment reduces both prolactin levels and tumor size. On the
other hand medical treatment does not keep a cure for the disease. Use of
dopamine agonist drugs for a long term, has many potential side effects
and is not cost effective. In our case, it was not possible to evaluate visual
symptoms clearly in the follow up, because of patients’ mental retarda-
tion. So, we decided to prefer surgery as a first choice of treatment.

PP61

Our reasons to perform biopsies in Diffuse Intrinsic Pontine Gliomas
(DIPG)

Santiago Candela Cantó, Angel Montero Carcaboso, Patricia Puerta
Roldán, Mariana Alamar Abril, Jordi Muchart López, Mariona Suñol
Capella, Antonio Guillén Quesada, Ioannis Roussos Prindesis, Andrés
Morales La Madrid, Jaume Mora Graupera, Ofelia Cruz Martínez,
Gemma García-Fructuoso (Barcelona, Spain)

Introduction: DIPGs are a challenge in pediatric oncology due to their
grim prognosis. This is in part because of our limited knowledge of its
biology. We have started to perform biopsies to obtain viable tumoral
tissue. Besides confirming the histologic diagnosis, our goal is to study
this tumor at a molecular level allowing a better comprehension of this
condition and identifying potential future therapeutic targets.
Methods: We have recruited the patients diagnosed of DIPG in our
Hospital since we started performing biopsies of brainstem lesions in
January of 2012. We have reviewed demographic, clinical, therapeutic
and survival data and, when biopsied, rentability and complications of the
procedure.
Results:We have diagnosed 9 children affected with DIPG (3 to 13 years
old). Treatment included hypofractionated radiotherapy and posterior
chemotherapy. There was only transient improvement of symptoms with
radiotherapy. 4 cases required treatment for associated hydrocephalus. At
the moment of sending this abstract 5 children have died with an overall
survival of 7.9 months.
5 children have been biopsied (2 in Necker Hospital in Paris and 3 in our
Hospital). Two children had a transient neurologic impairment due to the
biopsy. The pathology was WHO grade III astrocitoma in all cases. We
have obtained tumor cultures in 4 of the 5 biopsied tumours and in a
necropsy. Sequentiation and chromosomic analysis has been performed
in all cases. We have obtained two animal models of DIPG in rat and
mouse, and we are in the process of developing 5 models more.
Conclusion: DIPG biopsies are useful not only for pathological diagno-
sis, but for obtaining viable tumoral tissue for biological studies and
developing animal models. With this strategy we hope to progress in
our knowledge of this condition and to be able to conceive more effective
treatments.

PP62

Giant calvarial cavernous hemangioma

Kanwaljeet Garg, Pankaj Kumar Singh, Mehar Chand Sharma, Bhawani
Shankar Sharma (New Delhi, India)

Introduction: Though hemangiomas of the bone are quite common,
calvarial (skull) cavernous hemangiomas are relatively rare. Calvarial
hemangiomas are usually small and asymptomatic. However, they may
occasionally grow in size to achieve large sizes.
Materials:We present a patient with a giant temporo-parietal cavernous
malformations (cm) involving the extracranial soft tissues, skull, and the
extradural space.
Results: A nine years old girl presented to us with a large swelling over
the left side of her skull that was progressively increasing in size for the
last 2 years. On inspection, there was a 15 x 6 cm swelling on the left
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temporal region. MRI of the brain revealed a large extra-axial lesion with
epicentre in the left temporal bone (size 114 x 65 x 80 mm), predomi-
nantly solid with few cystic areas with heterogeneous signal intensity.
Intracranially, the lesion extended into the left cerebellopontine angle
posteriorly and the middle cranial fossa anteriorly. She underwent surgery
in 2 stages. The lesion was found to be completely extradural extending
up to the left petrous apex, shifting the posterior fossa structures towards
the right side. Gross total excision of the tumor was achieved. She was
discharged on post operative day seven without any significant post
operative events.
Conclusions: As the present case demonstrates, extracerebral cms may
undergo significant growth and may cause cosmetic deformity and pro-
duce mass effect on the brain. Surgical excision is the treatment of choice
and results in good outcome.

PP63

Neurosurgeon's role in neurocutaneous syndromes

Antonino Germanó, Rosaria Viola Abbritti (Messina, Italy)

Neurocutaneous Syndromes are a heterogeneous and complex group of
genetic disorders characterized by dermatologic, ophtalmologic and neu-
rological findings, which include over 40 different entities. The same
molecular defects lead to skin and CNS alterations, and predispose
patients to a significant risk of neoplastic lesions. CNS tumors in
phakomatoses differ from sporadically occurring version of the same
tumors, in natural history, histological features and prognosis. Among
patients with neurocutaneous syndromes exists a great complexity and
variability in genetic expression and clinical course, which reflect the
opportunity, either, to categorize the patients suffering from the same
syndrome into different subgroups, and to establish the better treatment's
strategy. We performed a literature's review, in the light of the cases
evaluated and treated at the Neurosurgical Clinic of the University of
Messina, Italy, focusing on the role of neurosurgeon in neurocutaneous
syndromes to underline who, when and what to treat, to understand if his
role is, to date, clearly defined and to discuss if some challenges should be
needed.

PP64

Neuropsychological deterioration predicts tumor progression in a
young boy with bithalamic glioma

Laura Peruzzi, Laura Iuvone, Antonio Ruggiero, Cesare Colosimo,Maria
Chiara Stefanini, Massimo Caldarelli, Riccardo Riccardi (Milan & Rome,
Italy)

Introduction: Primary thalamic gliomas include a distinct type known as
bilateral thalamic glioma, which occurs as a large tumor located in
symmetrical areas of both thalami.
Behavioural impairments ranging from personality changes, confusion,
memory loss, apathy, emotional instability and dementia are described as
typical manifestations of these tumors.
Treatment of BTs is not well defined and prognosis is poor, with only
7.6% of all patients surviving for more 12 months.
The focus is on the possible role of neurocognitive decay in predicting
tumor enlargement and neuroimaging signs of malignancy.
Methods: The clinical, neuropsychological and neuroimaging evolution
of a 12-year–old boy (CG) who presented bilateral thalamic astrocytoma
(WHO grade 2) was examined. CG underwent an extensive neuropsy-
chological assessment immediately after biopsy, prior to any medical
therapies and was followed up for 3 years until death. Neuropsycholog-
ical functioning was thoroughly investigated, by means of a detailed
battery which included intelligence and cognitive functions.

Results: NA at diagnosis did not reveal cognitive impairment or neuro-
psychological focal signs.
Evolution was characterized by cognitive deterioration that preceded
neuroimaging signs of tumor progression. Starting from normal cognitive
organization, the child exhibited visuospatial memory deficits and after-
wards diffuse cognitive impairment.
Cognitive testing has been found to have predictive value in numerous
neurological disorders, including brain tumors, multiple sclerosis and
dementia-related illnesses. Changes in neurological disease status can
be identified through variations in cognitive performance, arguably cor-
relating with the degree of disease severity. Interestingly, the onset of
cognitive decline in our patient starts before tumor progression as evi-
denced by cranial MRI at a later stage.
Conclusions: The monitoring of CF in our patient revealed cognitive
decline, with progressive decrement of location-related functions. Cog-
nitive deterioration is a typical manifestation of progressive thalamic
pathologies and can detect early disease progression.
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“Flosealoma” – An unusual intracranial mimic in a child

Samyami Sangeeta Chowdhury, Chandrasekaran Kaliaperumal, Zubair
Tahir, Kshitij Mankad, Owase Jeelani (London, United Kingdom)

Introduction:We describe a young girl with a background of suprasellar
germ cell tumour, presenting two months post-surgical resection with a
recurrent lesion in the tumour track. Due to diagnostic uncertainty a redo
surgery was performed to resect the lesion that revealed a foreign body
granuloma. We discuss the aetio-pathogenesis and the management of
this rare occurrence.
Case Description: A 7 year old girl presented with a three week
history of increasing thirst, headache and complete vision loss in
right eye. MRI brain revealed a suprasellar lesion. A subtotal
approach was carried out for a biopsy and debulking initially and
subsequently underwent an interhemispheric approach for radical
excision of the lesion. Histopathology revealed a secreting germ
cell tumour that needed adjuvant chemotherapy. During debulking,
there was bleeding from the right pericallosal artery. Bleeding was
controlled using 5mls of Floseal ® hemostatic matrix. Two months
later, the patient presented with worsening endocrine symptoms. A
post-operative MRI revealed a possible haematoma or recurrent
tumour in the surgical tract. Due to diagnostic uncertainty, a redo
craniotomy and resection of lesion on the corpus callosum was
undertaken. The lesion was adherent to the pericallosal vessel and
surrounding structures. The lesion was noted to be calcified and
further histopathological analysis revealed a foreign body
granuloma.
Discussion:Haemostatic matrix agents are thrombin-gelatin sealants
used regularly in both cranial and spinal procedures. The gelatin
and thrombin components are mixed together at the time of use and
are activated, facilitating clotting when in contact with blood. The
median time for degradation for this product is 30 days in compar-
ison to oxidized cellulose and collagen products that have median
degradation of 60 days and 90 days respectively. Complications and
adverse effects due to haemostatic matrix are rare in the paediatric
age group; however, these are known to occur under similar clinical
scenario in adults. This complication appeared within the time
frame mentioned above and it is difficult to exclude the possibility
of tumour recurrence.
Conclusion: The possibility of the foreign body granuloma should be
considered as a possible differential diagnosis in such circumstances
along with neuroradiological input. Surgical exploration may be warrant-
ed as there is usually a diagnostic dilemma and further management
depends on the final histopathology.
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Temozolomide in the treatment of newly diagnosed diffuse brainstem
glioma in children

Daniela Rizzo, Maria Scalzone, Antonio Ruggiero, Palma Maurizi,
Giorgio Attinà, Stefano Mastrangelo, Ilaria Lazzareschi, Vita Ridola,
Cesare Colosimo, Massimo Caldarelli, Mario Balducci, Riccardo
Riccardi (Rome, Italy)

Introduction: The purpose of this study was to assess the efficacy and
toxicity of radiotherapy (RT) with concurrent temozolomide (TMZ)
chemotherapy followed by adjuvant TMZ in children with diffuse intrin-
sic pontine glioma (DIPG).
Methods: Patients younger than 18 years with newly diagnosed diffuse
brainstem glioma were enrolled. Histologic confirmation was not neces-
sary for any patient in whom typical magnetic resonance imaging scans
revealed a DIPG. No previous therapy, excluding corticosteroid treat-
ment, was permitted. Children were treated with focal RT to a dose of
59.4 Gy along with concurrent daily TMZ (75 mg/m2/day). Four
weeks after completing the initial RT–TMZ schedule, adjuvant
TMZ (200 mg/m2/day, days 1–5) was given every 28 days up to 12
cycles or progression disease.
Results: Fifteen children with a median age of 9 years (range 3-14) were
enrolled in this clinical trial. 14 out of the 15 patients completed the
chemoradiotherapy. Amedian number of 3 courses were administered per
patient (range: 2-9). The toxicity associated with TMZ was primarily
hematopoietic (grade III/IV thrombocytopenia and leucopenia). At a
median follow-up of 15 months 13 children had died and 2 children were
alive with progressive disease. No patient experienced CR. The median
time to progression was 7.15 months (range 3.4–15.3 months).
Conclusion: Chemoradiotherapy with TMZ followed by adjuvant TMZ
did not improve the PFS but is associated with higher overall survival
when compared with radiotherapy alone in the treatment of children with
DIPG

PP67

Intrauterine intracranial tumors: two case reports

IbrahimAlatas, Huseyin Canaz, Serhat Baydin, Akın Gokcedag,Mehmet
Tokmak, Osman Akdemir, Ali Gedikbaşı (Istanbul & Kahramanmaras,
Turkey)

We presented two fetal intracranial tumors whose follow up was made in
our department last year.
USG and fetal MRI was performed in the follow up. Results were
evaluated by perinatology, newborn and neurosurgery departments. Par-
ents were consulted about the potential risks of pregnancy and postpartum
course.
First case was diagnosed in the 25th week of the gestation. An intracra-
nial, semi-solid, heterogenic mass was detected in USG. Size of the mass
was 45x85 mm. Ventriculomegaly and midline shift were accompanying.
No pathology was detected in the other systems. Fetal MRI was offered.
In the 26th week of the gestation in utero mort fetüs was noticed. Parents
did not give permission for the autopsy after delivery.
Second case was diagnosed in the 26th week of the gestation. An
intracranial, semi-solid, heterogenic mass was detected in USG. Size of
the mass was 28x35 mm at the time of diagnosis and 42x74 mm before
delivery. Fetal MRI was performed. Early diagnosis was teratoma. Par-
ents were consulted and they decided to continue the pregnancy. Cesarean
section was performed in the 39th week of the gestation. Fetus underwent
surgery in neurosurgery department. Pathologic diagnosis was teratoma.
Diagnosis of intrauterine intracranial tumors is becoming more often
because of using advanced technology in pregnancy follow up. Multidis-
ciplinary approach is necessary to optimize the outcome in these patients.

PP68

Extranodal right-optic nerve rosai-dorfman disease: review and a
new case

Nemir Jakob, Jednacak Hrvoje, Zarkovic Kamelija, Kresimir S. Duric,
Miklic Pavle, Paladino Josip (Zagreb, Croatia)

Introduction: Rosai-Dorfman is a rare disease that usually occurs in
young adults. It is characterized with massive painless cervical lymph-
adenopathy and histiocyte proliferation. Isolated intracranial involvement
is extremely rare. Our aim is to present a new rare case of extranodal
Rosai-Dorfman disease that involves right optic nerve in a four-year-old
boy.
Methods: A four-year-old boy with right sided convergent strabismus
and amblyopia lasting for one year was treated at the Department of
pediatric ophthalmology. Initial optical fundus examination was normal.
Examination repeated after one year noted the atrophy of the optic nerve
papilla. Visual evoked potentials of the right eye showed normal findings
of prechiasmatic visual pathwaywith severe dysfunction of the right optic
nerve. MRI of the brain and orbits showed expansive changed and
elongated right optic nerve with contrast enhancement, and smaller lesion
in the right temporal operculum region visible in T2 and FLAIR se-
quence. Through small eyebrow „keyhole“ osteoplastic frontoorbital
craniotomy the fusiform enlarged (to 2 cm) right optic nerve was identi-
fied, resected between eyeball and optic chiasm and transfered for
pathohistological analysis.
Results: Postoperatively, the boy was placed in the ICU Department.
Early postoperative course had no complications. Histological, immuno-
histochemical and ultra structural analyses revealed extranodal Rosai-
Dorfman disease. Right periorbital edema was verified on seventh post-
operative day and regressed to supportive therapy. Control MSCT of
endocranium and orbits showed total tumor removal with no signs of
complications. After obtaining histological findings and verification of no
neurosurgical complications the patient was transferred to the pediatric
Department of Hematology for further treatment.
Conclusion: Although rare, extra nodular intracranial Rosai-Dorfman
disease should be taken into account in differential diagnosis of intracra-
nial and intraorbital lesions, especially in pediatric age group.
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Secondary Primitive Neuroectodermal Tumour (PNET) after
combined treatment for suprasellar germ cells tumor

Amedeo Calisto, Meharpal Sangra, Jairam Sastry, Jennifer Brown
(Glasgow, United Kingdom)

The late occurrence of a secondary brain tumour with a different histology
after treatment for a primary intracranial neoplasm is a rare event. Where
reported in the literature, it is usually as a late sequelae of cranial
irradiation. Outside the CNS it has been reported that teratomas can
undergo malignant transformation to PNETs[1] and that such transforma-
tions can be clonally related to the parent tumour[2].
We report the case of a 10-year old child in whom the diagnosis of a germ
cell tumour (GCT) was made on the basis of tumour cell markers. Four
years after successful treatment of her primary disease a PNET occurred
outwith the site of her first tumour but within the field of previous
irradiation.
While it is postulated that such tumours can be induced as a consequence
of radiotherapy, the short duration to occurrence in this patient, as well the
absence of any similar report (intracranial PNET after GCT) in the
literature undermine this hypothesis.
Despite extra-cranial PNETs represent a very different pathology from
intra-cranial PNETs, and despite not previously being reported, the pos-
sibility that a secondary intracranial PNET might be related to a pre-

798 Childs Nerv Syst (2014) 30:727–800



existing intracranial GCT, with some relation to cisplatin-derived agents,
seems attractive and not totally unfounded. The control obtained in this
case on the primary disease with respect to PNET growth in the mean-
time, does not invalidate this theory, provided that metastases can occur
away from common spreading pathways.
Recognizing somatic-type components of GCTs is important, as they are
typically resistant to the traditional platinum based chemotherapy regi-
mens used for such tumours. Further investigation needs extensive mo-
lecular and genetic profile comparison between the two neoplasms,
supporting the need for tissue sampling before starting chemo and
radiotherapy.
References:
1 Am Jof Cl Oncology. 36(6):535-539, Dec 2013
2 Am Surg Path Vol36 No12 Dec 2012
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Dysplastic cerebellar gangliocytoma or Lhermitte-Duclos disease: a
pediatric case report and literature review

Artur Henrique Galvao Bruno Da Cunha, Suzana Maria Bezerra Serra,
Isabella Silverio Almeida Lira (Recife, Brazil)

A dysplastic gangliocytoma of the cerebellum (DGC) or Lhermitte-
Duclos disease is a very rare lesion of unknowns’ pathogenesis. There
are a little over 200 cases described in the literature, most cases in adults
between 30 and 40 years old. The disease manifests itself through a
cerebellar syndrome or intracranial hypertension secondary hydrocepha-
lus. The authors describe a case of a 12-year-old girl with a 2 months
history of headache and vomiting. A CCT scan showed a supratentorial
hydrocephalus and a large left cerebellar non-enhancing lesion. In urgen-
cy, a shunt was placed. A few days later, through a subocciptal craniot-
omy was held the partial withdrawal of the tumor. After the surgery, the
patient has been showing only a mild ataxia. Histopathological and
immunohistochemical analysis diagnosed a characteristic cerebellar gan-
glionic proliferative lesion, grade 1 OMS. The authors intend to discuss
this rare disease, diagnosis, treatment and prognosis, through a review of
the few published cases.

SESSION 14: Endoscopy
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Cerebellopontine angle arachnoid cyst treated by endoscopic
transventricular approach

Amets Sagarribay, Miguel Correia, Mário Matos, António Batista, Carla
Conceição (Lisbon, Portugal)

Objective: Arachnoid cysts (AC) account for about 1% of intracranial
mass lesions and 5-10% are located at the cerebellopontine angle (CPA).
It represents 0,4-0,8% of all CPA lesions. Nowadays the diagnosis has
increased due to the easy access to CT and MR studies being frequently
observed as an incidental lesion detected in routine exames. Much con-
troversy exists regarding the treatment of AC in these cases where
conservative management with regular radiological monitoring may be
suggested in order to identify those cysts with gradual enlargement.When
signs or symptoms are present it is indicated to treat. Many surgical
options have been described in literature: classic microsurgical approach
with partial or total removal and marsupialization, shunting to subarach-
noid space or peritoneum, stereotactic or endoscopic fenestration.
Methods: The endoscopic transventricular approach may be a useful
route to fenestrate a CPA AC when enough ventricular enlargement
is present for a safe endoscopical passage and the cyst anterior wall
comes to the anterior upper one half of the CPA. These route enable
the surgeon to perform a III ventriculostomy, visualize the anterior

aspect of the cyst and fenestrate it to the CSF basal cisterns The
authors describe this technique used in an infant with a left CPA AC
and review literature in Pubmed/MEDLINE database.
Results: The authors report the case of a 5 months old girl, with a
progressive macrocephaly, bulging fontanelle and Parinaud syn-
drome. The CT scan and MR images showed a large left CPA
arachnoid cyst with brainstem compression and obstructive hydro-
cephalus. We approached the lesion by a right fontanelle opening,
regular III ventriculostomy and anterior cyst wall fenestration. Dur-
ing the procedure we detect a small left AICA aneurysms with no
signs of recent bleeding but it was not a obstacle to continue the
procedure. The patient had an uneventful postoperative period with
recovery from Parinaud syndrome and no sign of intracranial hy-
pertension. We show the CT and MR images before and after
surgery and intraoperative video film.
Conclusions: The endoscopic transventricular approach may be an op-
tion for endoscopical fenestration of some cerebellopontine angle arach-
noid cysts when hydrocephalus is present and the anterior cyst wall is
located at the anterior and middle CPA. It is an effective and safe
procedure with no need for VII-VIII nerves complex and lower cranial
nerves dissection.

PP72

Neuroendoscopic treatment of intracranial lesions in children

Marjan Korsic (Ljubljana, Slovenia)

Introduction: Neuroendoscopy is becoming the method of choice for
different intracranial lesions. It reduces the brain retraction and allows a
panoramic view of the ventricular or cystic cavity. We present
neuroendoscopic treatment of three different intracranial lesions in
children.
Patients andMethods: Two patients were treated due to arachnoid cysts
and the one due to large solid tumor in the third ventricle. In the youngest
patient, the cyst in the cisterna ambiens was detected at the 29th week of
gestation causing non-communicating hydrocephalus. Therefore, preterm
planned elective caesarean section was performed at the 35th week of
gestation and resection of the cyst 2 days after the birth. In the second
case, resection of the large temporal arachnoid cyst was made at 7-year
old boy. In the third case, 6-year old boy was operated with pure
endoscopic method due to large solid tumor of the pineal region which
growth into the third ventricle.
Results: In the first and second cases, control MRI showed marked
shrinkage of the cyst cavity and great expansion of the brain parenchyma.
The children have been without any signs or symptoms of raised intra-
cranial pressure and no ventriculoperitoneal shunt was needed for the
whole follow-up period. The neurological development was normal and
no neurological deficits were present. In the third case, histopathological
examination revealed a teratoma and control MRI showed the complete
removal of the tumor.
Conclusion: Specific intracranial pathology in children can be perma-
nently treated with neuroendoscopic approach. To achieve the best sur-
gical result, proper selection of patients based on their age, pathology and
imaging is crucial. Neuroendoscopic removal of intracranial lesions has
emerged as a viable option with minimal complication and good
outcome.
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Endoscopic treatment of a complex multiloculated hydrocephalus in
a newborn

Silvana Tumbiolo, Ettore Fiumara, Michela Alba, Mario Cilona, Nicola
Cassata (Palermo, Italy)
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Introduction: The treatment of multiloculated hydrocephalus is always
been a problem in pediatric neurosurgery. The treatment with endoscopic
septostomy and whit subsequently ventriculo-peritoneal shunt is one of
the most frequent surgical treatments utilized.
In literature while there are many works about endoscopic surgery in
adult and pediatric patient, there are few reports about newborns patient
treated with endoscopic procedure.
We report a case of a complexmultiloculated hydrocephalus in a newborn
treated with only endoscopic surgery.
Materials andMethods: In December 2009 a female baby was born,
at the 34th week of gestation, by caesarean section. The perinatal
ultrasound monitoring showed a hydrocephalus. She was admitted
to Neonatal Therapy Intensive Unit of our Hospital and the MRI
demonstrated: agenesis of the corpus callous, interemisferical
multiloculated cyst interesting the left lateral ventricle with associ-
ated hydrocephalus. Before the patient was submitted to external
ventricular drainage; the liquor was limpid, without infection,
slightly yellow. Fifteen days later, when the clinical conditions were
better, the patient underwent surgery: small skin incision was made
in left parietal, burr hole with drill, introduction of rigid endoscopy
, septostomy and cysto-ventriculostomy.
The postoperative course was regular. The newborn was discharged
without neurologic deficit with fountains in the standard and head cir-
cumference stable. The baby remained under observation with controls
seriated ultrasound and MRI.
Results: Until now the child has a regular motor and mental
development. The MRI (last in December 2013) shows a residual
cystic dilatation without mass effect that remained stable over
time.
Conclusions: The endoscopic technique has an important role in the
treatment of multiloculated hydrocephalus in both adults and pediatric
age groups. Our case shows that the endoscopic procedures can be safe
and effective even in infants despite their fragility.
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Synchronous neuroendoscopic and microsurgical resection of 3rd
ventricle craniopharyngioma

Piero Andrea Oppido, Fabio Cattani, Alfredo Pompili (Rome, Italy)

Introduction: Surgical resection of craniopharyngiomas may be challeng-
ing sometimes because of the size, location and tenacity. Most pediatric
craniopharyngiomas can be heterogeneous in consistency, with coexisting
cystic and solid components. The tumours, solid and cystic, can be quite
large with an associated hydrocephalus. the authors present a novel tech-
nique combining endoscopic ventricular surgery with microsurgery to
facilitate the resection of selected craniopharyngiomas in children.
Method: A 17 year old boy presenting papilledema was admitted. The
MRI showed a large partially calcified suprasellar tumor and the cystic
part in the third ventricle causing a hypertensive hydorcephalus. A
combined ventricular endoscopic and microsurgical approach was cho-
sen. By pure neuroendoscopy through the frontal horn the cyst wall was
opened. Machine oil like fluid was evacuated and the CSF pathway
restored. In the second step through a pterional approach the microsurgi-
cal resection of the solid tumor and cyst remnants was performed.
Results: By the endoscopic procedure the intracranial hypertension was
lowered. During the pterional approach the microsurgical removal was easier
because the brain was nicely relaxed. Postoperatively, the boy developed a
transient diabetes insipidus and bitemporal hemianopsia for 3 months. The
MRI showed complete resection of the craniopharyngioma and no hydro-
cephalus. No tumour recurrence is present on surveillance imaging at 2 years.
Conclusions: In children, selected large complex craniopharyngiomas can
be treated with combined endoscopic and microsurgical approaches.
neuroendoscopy can complement microsurgery in the resection of complex
craniopharyngiomas, particularly those that extend into the ventricular
system. Synchronous endoscopy and microsurgery can be helpful for
managing the hydrocephalus which frequently accompanies those lesions.
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