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1. FETAL CENTRAL NERVOUS SYSTEM
MALFORMATIONS ON MR IMAGES

Izabela Herman-Sucharska

Katedra Radiologii Collegium Medicum Uniwersytetu Jagiellońskiego
w Krakowie

Summary
Ultrasonography is the method of choice for prenatal malformation
screening, but it does not always provide sufficient information for
correct diagnosis or adequate abnormality evaluation. Fetal magnetic
resonance imaging (MRI) is considered a valuable second line
imaging tool for confirmation, completion and correction of complex
fetal ultrasonography findings. Fetal MRI has proven its value in
pathologies of the central nervous system. MR imaging’s role
includes not only confirming or excluding possible lesions, but also
defining their full extent, aiding in their characterization, and
demonstrating other associated abnormalities. The author discusses
the most common anomalies of CNS discover by fetal MR.
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2. BRAIN ABNORMALITIES DETECTED ON MRI
IN CHILDREN WITH CEREBRAL PALSY

Katarzyna Kluczewska-Zygan
Department of Medical Imaging Altnagelvin Area Hospital Northern
Ireland UK

Ewa Kluczewska
Department of Radiology Zabrze Medical University of Silesia
Katowice

Barbara Bobek-Billewicz
Radiodiagnostics Department Comprehensive Cancer Centre Maria
Skłodowska – Curie Memorial Institute Branch Gliwice

Ewa Emich-Widera
Pediatric and Child Neurology Department Medical University of
Silesia Katowice University Hospital no 6 Silesian Centre for Child
Health Katowice

Purpose
To determine whether there is an association between the type and
distribution of the abnormalities detected on MRI scan within the
brain and the type and severity of Cerebral Palsy, (CP). Further aim
of the study is to attempt to predict severity of the CP type on the
basis of abnormalities detected on MRI scan. The authors also want
to determine and describe type of abnormalities and their distribu-
tion encountered in pre-term neonates and those born at term.

Introduction
Cerebral Palsy is a term that is used to describe a wide group of non-
progressive neurological disorders, which appear in the period of infancy
or early childhood, as a result of damage or abnormal development of
various parts of the brain responsible for control of the muscles, tone and
motor activity and/ or coordination. The injury or brain damage can
occur before birth, during labour or in postnatal period. There are four
main types of CP: i) pyramidal - spastic (accounting for app. 70-80%
cases), ii) extra-pyramidal with athetosis (10-20%), iii) ataxic - which
affects coordination and balance (5-10%), and iv) mixed form - which is
composed of a mixture of different types of CP.

Material and methods
The authors reviewed retrospectively MRI examinations of the brain of
160 children (age: 2 Months – 9 years), performed from January 1999
to December 2007 in two diagnostic imaging centres: Radiology
Department of University Hospital no 6 Silesian Centre for Child
Health Katowice, and HELIMED Diagnostic Imaging Silesian Centre
for Diagnostic Imaging Katowice. All examined patients had clinically
diagnosed CP and were under clinical care of the Outpatient Clinic of
Neurology of Child Memorial Hospital. The MRI images were
reviewed and classified into groups, depending on the type of
discovered abnormalities. The comparison was made between the type
of described abnormalities, their distribution and clinical type of CP.

Result
MRI shows a wide spectrum of abnormalities within the brain,
including congenital anomalies and myelination disorders. There is
significant positive correlation between the MRI findings, their type
and distribution, and type and severity of CP.
The most common abnormalities detected on MRI within the brain in
the group of children with CP are: periventricular leucomalacia
(PVL), abnormal lesions localized in the basal ganglia, changes in
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cortical/subcortical regions and abnormalities within brain stem and
cerebellum. Further more, important observation is made that the
distribution and type of abnormalities also vary between two groups:
pre-term babies and children born at term. PVL is the most common
finding in pre-term children and is most often associated clinically
with pyramidal, spastic type of CP. In the group of children born at
term there is greater variety of changes, but the most common finding
are abnormal lesions localized in basal ganglia and in cortical/
subcortical regions. Additional abnormalities detected on MRI are:
hydrocephalus, brain atrophy with decreased brain volume and
dilatation of extra-axial CSF spaces and congenital anomalies.
There is also small group of children with CP with no abnormalities
detected within the brain on MRI examination.

Conclusions
MRI plays a key-role in determining the morphological changes
within the brain that are causing CP. It helps to predict type and
severity of CP on the basis of type and distribution of abnormalities
detected within the brain.

3. MAGNETIC RESONANCE IMAGING (MRI)
OF NEUROINFECTIONS IN PATIENTS WITH AIDS.

Violetta Sokolska1, Brygida Knysz2, Marek Sąsiadek1
1Department of General, Interventional Radiology
and Neuroradiology, Medical University, Wroclaw, Poland
2Department of Infectious Diseases, Medical University, Wroclaw,
Poland

Introduction
Neurological symptoms and syndromes occur in 75- 90% of patients
with AIDS. They are caused by presence of HIV- 1 itself in the CNS
and accompanying opportunistic infections. They can also result from
neoplasm (mainly non- Hodgkin lymphoma and less often Kaposi
sarcoma) developed in course of AIDS.

Purpose
The aim of the study was to assess the usefulness of MRI in
evaluating, differentiating and monitoring lesions in patients with
AIDS presenting with neurological signs. The main interest was
application of new MR techniques such as proton spectroscopy
(MRS), diffusion weighted imaging (DWI), diffusion tensor imaging
(DTI) and perfusion weighted imaging (PWI).

Materials and methods
Material consisted of 52 patients with AIDS, hospitalized in Depart-
ment of Infectious Diseases of Wroclaw Medical University, in who
suspicion of cerebral lesions were based on neurological symptoms.
Head MRI examination were performed on two 1,5 T MR units using
SE, FSE, FRFSE, FLAIR sequences (T1 and T2- weighted images), in
axial, coronal, sagittal planes, before and after gadolinium injection. In
several patients MRS, DWI, DTI and PWI were also performed.

Results
The following types of neuroinfections connected with AIDS were
diagnosed: ADC (24 subjects), toxoplasmosis (10 patients), PML (5
cases), tuberculosis (7 cases), cryptococcosis (5) and diffused
mycobacteriosis (1 patient).
MRS enabled better differentiation of focal infectious lesions from
neoplasmatic changes. Diffusion weighted imaging helped distinguish
acute ischemic injuries from chronic processes. PWI allowed to
differentiate toxoplasmosis from cerebral lymphoma.

Conclusions
MRI, especially the new methods, is a very important diagnostic tool,
which facilitates detection and precise diagnosis of the neuroinfection
in patients with AIDS.

4. FMRI-BOLD IN PLANNING THE NEUROSURGICAL
TREATMENT OF THE BRAIN TUMORS

Adam Pilarski, Barbara Bobek-Billewicz

Comprehensive Cancer Centre Maria Sklodowska-Curie Memorial
Institute, Branch Gliwice , Department of Radiology

Functional magnetic resonance imaging, developed in early 80’s XXth
century, is a noninvasive method for visualization of working brain
activity. It is based on BOLD (blood-oxygenation level dependant)
survey, utilizing the difference in signal on T2*- weighted images as
function of blood oxygenation level. The difference in cerebral blood
oxygenation level correlates with neuronal activity. Neuronal firing in
brain part causes local blood flow increase, caused by increased
metabolic (oxygen) demand. Extent of blood flow increase is greater
than oxygen demand and thus in capillaries and small veins draining
blood from activation area the ratio of diamagnetic oxyhemoglobin to
paramagnetic deoxyhemoglobin is increasing. So, caused by neuronal
activity, the elevated Hb/dHb ratio results in increased MR signal.
FMRI is thus not direct measure of electric neuronal activity, but of
accompanying physiological processes in venues and this results in
limited accuracy of localization of eloquent brain areas.
FMRI gained several important applications in clinical practice. One
of them is preoperative planning for brain tumor resections – surgery
risk assessment and supply of data for safe neuronavigation. The
localization of eloquent areas in relation to tumor position allows
safest choice of route for tumor resection and decreases risk of
neurological deficits occurrence.
Clinical fMRI specificity requires to obtain reliable brain activity
surveys in short time and therefore commonly used are the simple
tasks (paradigms) in blocked procedure, mostly consisting of
activation block followed by “rest” In every fMRI examination it is
important to synchronize paradigm’s blocks with blocks of MR
acquisition and to choose for proper paradigm tasks, complying with
brain region intended to activate and with MR environment (high
magnetic field, noise, patient fixed position and used head-coil). The
paradigm tasks should also meet patient capabilities and allow the
researchers to control patient’s performance.
fMRI data analysis is multi-step and includes correction for
acquisition errors, functional and anatomical image coregistration,
main statistical analysis which is used to look for the most significant
difference in brain activity in regard to performed task and lastly
results visualization.
Several factors make clinical fMRI examination more difficult to
perform comparing to fMRI studies on volunteers and these are
neurological deficits, patient’s anxiety and unfamiliarity with MR
environment as well as tumor-influenced hemodynamic response and
BOLD contrast readout. The actual impediment in data interpretation
is also tumor pressure on neighboring tissues.
Wide spread of MR devices stimulates increasing use of fMRI what
contributes to progressive standardization of fMRI protocols. The most
commonly performed fMRI examinations in presurgical planning are
motor and language mapping. The examination of motor areas contains
simple movement tasks, easy to perform and control and results in
recurrent reliable activation. The standard paradigm tasks for motor areas
mapping are fingers movement (finger-tapping), toes flexion-extension
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and repetitive tongue movement. There is no common agreement for
language mapping tasks, but despite complexity of language function
and possible numerous different patterns of language areas activation,
Broca’s and Wernicke’s areas are accepted to play key role in language
production and comprehension. Therefore, according to Stippich,
language mapping should base on word- and sentence-generation tasks.
Vast number of different paradigm, existing data analysis procedures
and limited accuracy of eloquent areas localization prevents fMRI to
be recognized as “gold standard” in brain mapping. However,
considering its unquestionable advantage - noninvasive character -
and possibility of data interpretation in combination with DTI/DTT
(tractography MR) and TMS, fMRI is the promising clinical method
for preoperative planning of more efficient neurosurgery, improving
quality of life of brain tumor patients.

5. VALUE OF THE MAPPING OF THE WHITE MATTER
TRACTS WITH DTI METHOD IN PLANNING
THE NEUROSURGICAL TREATMENT.

Łukasz Zarudzki, Barbara Bobek-Billewicz

Comprehensive Cancer Centre Maria Sklodowska-Curie Memorial
Institute, Branch Gliwice, Department of Radiology

Diffusion weighted imaging (DWI) belongs to molecular imaging
methods. The process of the diffusion consists in the disorderly move
of particles leading up to leveling concentrations in mixture (of gasses
or liquid). In life forms, on account of the spatial organization of
cellular structures, there are anisotropic processes overbalanced, i.e.
that the certain directions of movement of particles (of diffusion) are
preferred. A white matter of the brain is such an environment, within
which the move of particles is proceeding more easily in length than
crosswise to nerve fibers. The example of the isotropic diffusion is a
diffusion in the cerebrospinal fluid. Examining the diffusion in at least
six (rather than like in classical DWI - three) directions it is possible
mathematically to copy the spatial arrangement tensors of diffusion
(DTI) showing preferred direction of the diffusion in individual
voxels of checked volume. Different ways of the diffusion tensor
graphic representation exist. To most popular belongs diffusion tensor
tractography (DTT), which on the basis of DTI data produces the
three-dimensional image of probable courses of fibres of the white
matter. One should remember that the received hypothetical course of
fibers of the white matter results from the mathematical model and
averaging of diffusion tensor in voxel, rather than of real course of
fibers.
In neurosurgery depicting the route of the white matter tracts is being
used in planning operating procedure. An assessment of the attitude
of the tumor to eloquent ways of the white matter is a task for the
radiologist. A neoplastic tumor can transfer, destroy or penetrate
among fibers of the white matter with preserving their continuity. The
assessment of transferring fibers by the tumor is helping the surgeon
to plan the best approach to the tumor with the purpose of the most
radical but also safe removing it. Stating axons’ destruction can
induce the surgeon to the radicalization of the treatment, at establish-
ing, that it won’t cause the greater dysfunction of the patient. In
contrast with it, showing the preserved continuity of fibers in the area
of the infiltration means a great risk of destroying them in the radical
surgical procedure, hence increasing neurological losses.
A fractioned anisotropy (FA) is a different value determining the
degree of the anisotropy of the diffusion (without the information
about tensor direction). The FA is scalar value in the scope from 0 to
1, where 0 means isotropic diffusion, while 1 - diffusion in only one

direction. On account of the level of organization, FA maximum
values are characteristic for a white matter of the encephalon (highest
for the Corpus callosum and pyramidal tracts). FA values of
cerebrospinal fluid are being moved close to 0. The neoplastic
infiltration of structures of the white matter causes the FA decrease
what can be used for drawing the border of the tumor.

6. PORÓWNANIE RADIOLOGICZNYCH METOD OCENY
ZWĘŻENIA TĘTNIC SZYJNYCH Z UWZGLĘDNIENIEM
ICH MORFOLOGII.

Szatkowski Maciej ,Walecki Jerzy

Zakład Diagnostyki Radiologicznej CSK MSWiA w Warszawie

BRAK WERSJI ANGIELSKIEJ

7. DIFFUSION TENSOR IMAGING OF CERVICAL SPINAL
CORD

Banasik T, Kiełtyka A, Konopka M, Jasiński A, Hartel M

Helimed Diagnostic Imaging Sp. z o.o. Sp. komandytowa, Katowice

Institute of Nuclear Physics PAS, Krakow

In this paper we demonstrate common protocols used for DTI-DWI
imaging of the Cervical Spinal Cord. Results of own DTI studies are
also presented.
The study was conducted on group of 23 healthy volunteers and 10
patients. Imaging was performed on a 1.5T GE SIGNA HD at
Helimed in Katowice. Standard DW EPI supplied by GEMS was used
for DTI in 9 standard directions. All DTI scans were gated using a
peripheral pulse trigger. Axial DT images were acquired with a 64×
64 matrix, FOV=7 cm, slice thickness=5 mm, slice separation=2 mm,
number of slices 8 or 10. The b factor was set to 300 and 600 mm/s2
for diagnostic imaging, and varied from 300 to 7000 s/mm2 for
volunteer scan. A single b value DTI scan took around 6 min.
The non monoexponantial diffusion behavior was presented. Refer-
ence values of ADC and FA indices were obtained for volunteers in
GM and WM. We have also observed changes of these indices in
patients with mild spinal cord injuries.

8. THE COMPARISON OF MODERN IMAGING
DIAGNOSTIC METHODS USED FOR DIAGNOSIS
AND MONITORING THE ISOLATED ANGITIS
OF THE CENTRAL NERVOUS SYSTEM (CNS).

P. Piasecki, K. Brzozowski, P. Żukowski, P. Zięcina, K. Głogowska,
R. Bogusławska-Walecka

Department of Radiology Military Institute of the Health Service,
Warsaw, Poland

Background
Isolated angitiis of CNS is the rare disease of unknown etiology
causing multifocal, recurrent ischemic strokes due to inflammatory
lesions in the CNS vessels (only few cases of this disease are reported
in big neurological centers of the world by year).
Formally, confirmation of the diagnosis so called granuloma
infiltration of cerebral arteries was based of autopsy examination or
the brain biopsy.
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Nowadays , the diagnosis is based on DSA examination which has
become a gold standard in diagnosis of CNS vessels inflammation.
Rapid development of CT and MRI give an alternative to use of these
methods in diagnosis of CNS vessels inflammation.

Aim
The purpose of our study is to evaluate diagnostic value of modern
radiological techniques in cases of isolated angiitis of CNS.
Material: Five proven patients (aged 25-48) were taken into the
consideration to find radiological signs of CNS. The total number of
performed examinations is: 3 CT examinations, 11 MRI examinations,
6 arteriographies, 6 angio-MRs and 13 angio-CT examinations.

Results
The following examinations were compared: arteriography, angio-CT
and angio MRI as well as MRI and CT. The following symptoms
were considered: ischemic lesions, vascular narrowing or occlusions,
presence of “ bead sign” and collateral circulation.

Conclusions

1. The MRI of head is the method of choice in evaluation of
ischemic lesions in the cases suspected for vascular inflammation
of CNS.

2. The angiography is a gold standard in the precise evaluation of
CNS vessels status. DSA angiography gives the greatest amount
of repetitive data for follow up studies.

3. Angio-CT and angio-MR are promising alternative methods for
current diagnosis and monitoring the disease.

9. THE ESTIMATION OF HMRS SPECTRA IN DIAGNOSTIC
OF PATIENTS WITH BRAIN TUMOURS

B. Sobiecka, A. Urbanik

Department of Radiology, Collegium Medicum, Jagiellonian University,
Kraków, Poland

Purpose
The aim of the HMRS study was to estimate optimal method of data
analysis and calculation, useful to differentiate the character of the
pathological lesion (benign or malignant) in patients with brain
tumors.

Materials and methods
The study was performed using MRI Signa Excite 1.5T system with
PRESS technique (TR=1500ms, TE=35ms) and covered 100 patients
with brain tumors aged 18 to 81 (mean age was 34.8). Spectra were
taken in three localizations: the tumor centre, the tumor border and
contralateral nontumor cerebral tissue.
All patients underwent surgery and histopathological analysis and
two groups were separated (benign tumors, malignant tumors – each
50 cases).
Additionally 30 healthy volunteers, aged 20 to 79 (mean age 40,8)
were examined.

Results
Examined patients with brain tumors were compared with control
group. Statistical significance was noticed for metabolite concen-
trations: Lip, Lac, NAA, Cho.

Selected metabolite concentrations and adequate ratios depending on
voxel localization and character of pathological area were analyzed.
Statistical significance was noticed for: Lip, Lac, Cho, mI, Lip/Cr,
Lac/Cr, Cho/Cr, mI/Cr, Lac/Lip, Lac/Cho, mI/Cho.
Discriminating analysis was used to define the best discriminators for
determination of the character of tumor in adequate localizations. There
are: Lac, Cho, Lip/Cr, Lac/Cr (the tumor centre), Cho, Cho/Cr, Lac/Cr
(the tumor border).

Conclusions

1. HMRS is a useful, non-invasive, method in diagnostics of
patients with brain tumors.

2. Measurements and analysis of selected metabolites (Lac, Lip,
Cho, mI) and ratios (Lip/Cr, Lac/Cr, Cho/Cr, mI/Cr, Lac/Lip, Lac/
Cho, mI/Cho) enables differentiation of brain tumors (benign and
malignant tumors).

10. ABNORMAL METABOLIC CONCENTRATIONS
IN PATIENTS WITH MILD COGNITIVE IMPAIRMENT
(MCI): 1H-MRS STUDY.

Pawłowska Agnieszka1, Jerzy Walecki1, Gabryelewicz Tomasz2,
Barcikowska Maria2, Elżbieta Ślubowska3

1Department of Radiology CMKP, CSK MSWiA, Warsaw, Poland
2Department of Neurodegenerative Disorders, Polish Academy of
Sciences Medical Research Center, Warsaw, Poland
3Institute of Mechatronics, Warsaw University of Technology, Warsaw,
Poland

Background
Cognitive and memory impairment are very common problems in
elderly patients. Mild cognitive impairment (MCI) is known as a
transitional clinical state between normal aging and dementia. In some
cases MCI may be a precursor to Alzheimer disease (AD). Early
neuronal loss and metabolic changes have been documented in
previous studies in AD patients in some “strategic” regions of the
brain, mainly in hippocampal formation. Our goal was to determine
whether there are statistically significant changes in hippocampal N-
acetylaspartate (NAA), choline (Cho) and myoinositol (mI) levels
obtained by single-voxel spectroscopy in MCI patients and norml
aging and to evaluate its clinical diagnostic utility.

Methods
30 patients with MCI and 15 cognitively normal elderly subjects
underwent proton MR spectroscopy at 1,5 T system. MR spectra were
obtained from anterior and posterior part of hippocampal formation
bilaterally, using the point-resolved spectroscopy sequence. Metabo-
lite ratios of NAA/H2O, Cho/H2O and mI/H2O were calculated from
the peak height measurements.

Results
Relative to the control group, patients with MCI demonstrated
elevated mI/H2O and Cho/H2O ratios in both hippocampal forma-
tions. The most significant increase was observed in mI/H2O ratio in
anterior part of left hippocampus and in Cho/H2O ratio in posterior
part of right hippocampus, in MCI patients vs. cognitively normal
elderly. There were no significant differences between mean NAA/
H2O ratios measured in hippocampal formation in both groups.
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Conclusion
Proton MRS may be used as valuable additional tool in the evaluation
of regional metabolic changes in patients with MCI. Increase of mI
and Cho levels in hippocampal formation may be an early sign of
cognitive impairment in elderly subjects that can be measured using
MRS.

Key words
mild cognitive impairment, Alzheimer’s disease, proton magnetic
resonance spectroscopy, metabolites

11. ZASTOSOWANIE WOLUMETRII TK METODĄ
PÓŁAUTOMATYCZNĄ W DIAGNOSTYCE CHORÓB
OTĘPIENNYCH.

Anna Czarnecka

Zakład Radiologii Ogólnej, Zabiegowej i Neuroradiologii Katedry
Radiologii AM we Wrocławiu

BRAK WERSJI ANGIELSKIEJ

12. MULTIPLE SCLEROSIS – MRI AND HMRS DIAGNOSTICS

Małgorzata Szafirska, Andrzej Urbanik

Department of Radiology – Collegium Medicum Jagiellonian University,
Kraków

Summary
Multiple sclerosis (MS) is an inflammatory, autoimmune-mediated
demyelinating disease of central nervous system that usually affects
young adults (between 20 and 40 years) and leads to chronic disability.
On the former MS has been regarded as a disorder predominantly
affecting the white matter (WM), but at present involvement of the grey
matter (GM) was already recognized even in early pathologic studies.
MR offers the most sensitive technique for detecting multiple
sclerosis (MS) lesions and has proved to be an important paraclinical
tool for diagnosing MS and monitoring therapy. Technologic
advances of MR in recent years have improved our understanding
of MS disease. One of the advanced nonconventional MR techniques
is 1H magnetic resonance spectroscopy (HMRS), which detect
biochemical metabolites changes not only in the lesions, but also in
the normal appearing white matter (NAWM) and grey matter (GM).
In HMRS patients with MS demonstrate a reduced N-acetyl-aspartate
(NAA) level and higher concentrations of choline (Cho) in NAWM,
GM and lesions. They demonstrate also significantly higher concen-
trations of myo-inositol (mI) in NAWM and lesions.
Metabolite changes in normal appearing white and grey matter in MS
indicate diffuse involvement of the entire MS brain.

13. ROLE OF MULTISLICE COMPUTED TOMOGRAPHY
ANGIOGRAPHY IN DIAGNOSIS AND THERAPY PLANNING
OF INTRACRANIAL ANEURYSMS

Michał Zawadzki1, Jerzy Walecki1, Mirosław Nowicki1, Romana
Bogusławska-Walecka2

1Department of Radiology, Central Clinical Hospital of Ministry of
Interior and Administration, Warsaw, Wołoska Street 137.
2Department of Radiology, Military Institute of the Health Services,
Warsaw, Szaserów Street 128

This presentation offers an overview of the current role of MSCT
(Multislice Computed Tomography) in diagnostics, assessment of
morphology of intracranial aneurysms and choice of treatment
strategy- endovascular vs. neurosurgical.
Different diagnostic modalities like MR angiography, digital subtrac-
tive angiography (DSA) and rotational tree-dimensional angiography
will be compared with MSCT angiography. Comparative analysis of
the different spiral computed tomography generations, their diagnostic
sensitivity, specificity and differences in examination parameters will
be performed. Postprocesing methods used in bone subtraction,
surgical clips assessment and aneurysm geometry analysis will be
also discussed. Data from the current publications and own
experience of the authors with 16 and 64 slice CT will be presented.

14. THE EVALUATION OF EFFECTIVENESS AND SAFETY
OF THE CURRENT TECHNIQUES OF ENDOVASCULAR
TREATMENT OF THE PATIENTS WITH BLEEDING
INTRACRANIAL ANEURYSMS.

Robert Juszkat1,2, Stanisław Nowak2, Sławomir Smól2, Wojciech
Kociemba1, Tomasz Blok2, Włodzimierz Paprzycki1

1Zakład Neuroradiologii Uniwersytetu Medycznego im. K. Marcin-
kowskiego w Poznaniu
2Katedra i Klinika Neurochirurgii i Neurotraumatologii Uniwersytetu
Medycznego im. K. Marcinkowskiego w Poznaniu

Aim
Evaluation of endovascular treatment with up-to-date methods of
aneurysm elimination for patients with subarachnoid hemorrhage due
to rupture of cerebral aneurysms.

Material and Methods
The study group consists of 209 patients (126 females and 83 males,
mean age 49,4 y.o) with saccular aneurysms, treated between 1 to
30 days since SAH onset. According to Hunt-Hess Classification
there were 25 (12,0%) patients in grade I, 72 (34,4%) in grade II, 63
(30,1%) in grade III, 19 (9,15) in grade IV and 30 (14,4%) in grade V.
Fisher Grading was used for bleeding extension estimation: there
were 18 patients (8,6%) in 1st grade, 45 (21,5%) in 2nd, 56 (26,8%)
in 3rd, 90 (43,1%) in 4th grade. 169 of 212 (79,7%) of treated
aneurysms were in the anterior part of cerebral circulation and 43
(20,3%) in the posterior one. In 16 cases self-expandable LEO stents
were used, 11 patients needed balloon remodeling.

Results
Glasgow Outcome Scale was used for outcome evaluation: 143 (68,4%)
were in good condition (score 5, 4), 25 (12%) had score 3, 13 (6,2%) had
score 2 and 28 (13,4%) died (score 1).

Conclusions
Mortality rate was influenced by poor clinical condition (Hunt-Hess
IVth and Vth grade) and amount of cerebral blood collections
correlated to IIIrd and IVth Fisher grade. Poor outcome (GOS II,
III) was connected to patients’ clinical status, bleeding extensiveness,
age over 50 and small aneurysm diameter – up to 10 mm. The most
common complication of endovascular treatment were thromboem-
bolic events, observed in 4,3% of cases. Complete angiographic
occlusion was found in 72,8% of aneurysms. The most common
complication of stent implantation was in-stent thrombosis, which
occurred in 18,7% of cases. Recurrent aneurysms can be observed in
approximately 20% of patients.
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15. THE APPLICATION OF NITINOL LEO STENTS
IN THE TREATMENT OF INTRACRANIAL ANEURYSMS.

Robert Juszkat1,2, Stanisław Nowak2, Sławomir Smól2,
Wojciech Kociemba1, Tomasz Blok2, Włodzimierz Paprzycki1,
Anna Zarzecka1

1Zakład Neuroradiologii Uniwersytetu Medycznego im. K. Marcin-
kowskiego w Poznaniu
2Katedra i Klinika Neurochirurgii i Neurotraumatologii Uniwersy-
tetu Medycznego im. K. Marcinkowskiego w Poznaniu

Introduction
Self-expandable, nitinol stents dedicated to cerebral vessels are applied
in cases of fusiform aneurysms and aneurysms with unfavourable dome-
to-neck ratio when classic embolization carries a risk of coil migration
into the parent vessel.

Materials and methods
Between October 2004 and April 2008, a total of 45 patients with
intracranial aneurysms were treated at The Department of Neurosur-
gery and Neurotraumatology, Poznań University of Medical Sciences
with 46 self-expandable, nitinol Leo stents. In 25 (55,5%) cases,
stents were implanted in patients with acutely ruptured aneurysms and
in 3 (6,7%) cases due to recurrent aneurysms. The remaining 18 stents
were implanted in 17 (37,8%) patients with unruptured intracranial
aneurysms. There were 31 women and 14 men. Mean age was
48,3 years (range 17 to 69 years). 25 aneurysms were located in the
anterior circulation and 20 – in the posterior circulation.

Results
All stents were placed optimally according to aneurysm anatomy. During
the procedure, there were no stent fracture, torsion or migration
observed. In 5 cases, early complications were observed: in-stent
thrombosis, including 4 patients after SAH, preloaded only on one
antiplatelet agent and one patient with unruptured aneurysm, preloaded
on two antiplatelet agents. Use of abciximab led to the patency within the
stent and the parent vessel in all patients. However, one of these patients
presented rebleeding from the aneurysm during the procedure and
died. There was also one late stent stenosis and one stent migration
observed.

Conclusions
Stent implantation is a safe method of treatment of intracranial
aneurysms. However, the possibility of thromboembolic complica-
tions within the stent, especially in patients with ruptured aneurysms,
preloaded only on one antiplatelet agent must be taken into
consideration. In management of this complication, intraarterial
therapy with abciximab is an effective method.

16. TREATMENT OF BRAIN ANEURYSMS
WITH REMODELING TECHNIQUES

Maciej Jaworski, Andrzej Marchel

II Department of Radiology Medical University of Warsaw
Department of Neurosurgery Medical University of Warsaw
Purpose
To present remodeling techniques for treatment of broad – neck
aneurysms

Materials and methods
88 patients (F: 54, M: 34) with broad neck aneurysms from 3 - 15
mm, sac diameter from 3 – 35 mm. 42 (48%) patients were after
SAH. Qualification to procedure was done after angio CT by team
neuroradiologist and neurosurgeon. We planed to use intracranial
stents and balloon remodeling. Subsequent filling of aneurysmal sac
was done with GDC and Hydrocoils. Postprocedure angiographic
control was done: 3/6 and 12 months.

Results
In 53 (60%) cases we used intracranial stents, in 39 (44%) we used
also balloon remodeling. In group with stents embolization were
done: 100% n=37, >90% n=14, in two cases only stent was
implanted, without embolization (aneurysms disappeared during
procedure). In group with balloon remodeling embolization 100%
n=28, >90% n=11. Recanalization and subsequent embolization were
done in 19 (21%) cases, in this group 2 cases after 100% embolization
with stent. Complications were observed in 5 cases: after implanting the
stent started thromboembolic event, in 4 cases resolved after Abciximab
(Reo Pro) with no neurological sequel, in one case parent artery were
occluded. In one case parent artery were occluded without stent.

Conclusion
3D coils, intracranial stents and balloon remodeling are important
new tools in endovascular therapy, improving endovascular occlusion
of wide-neck aneurysms with protecting proper lumen of patent
parent artery. Using intracranial stents increasing risk of tromboem-
bolic complications and needs proper therapy.

17. EFFECTIVENESS OF THE EMBOLIZATIONS
OF INTRACRANIAL ARTERIOVENOUS MALFORMATIONS
DEPENDING ON THEIR MORPHOLOGICAL FEATURES

Maciej Guziński, Barbara Hendrich, Marek Sąsiadek

Department of General Radiology, Interventional Radiology and
Neuroradiology Wrocław Medical University, Wrocław, Poland

Background
Treatment methods of intracranial arteriovenous malformations
(AVMs) include microsurgical techniques, endovascular embolization
and radiosurgery. All these methods have their advantages and
disadvantages, therefore the effectiveness of the treatment depends
mostly on the morphological features of AVMs.

Objectives
The purpose of our study was to analyze effectiveness of emboliza-
tions of brain malformations depending on their size, localization and
the pattern of feeding and draining vessels.

Material and Methods
Our material consisted of 63 embolizations in 36 patients (21 women
and 15 men) aged 18-70 (mean age 42) between 2002-2007. The
intravascular access to malformations was gained by introducing the
microcatheter via the femoral artery and placing its tip in the AVM
nidus. After that the histoacrylic glue obliterating the pathological
vessels was administered through the microcatheter.

Results
The reduction of the size of the nidus during one or more
embolization sessions for one patient ranged from 30% to 100%,
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mean 82,7% for niduses up to 30 mm and mean 63,9% for niduses
30-60 mm. The mean reduction in giant AVM (>90 mm) was 35%.
The smallest reduction of the nidus size during one session was noted
in cases of: 1.AVMs with many wide and tortuous deep draining veins
2. AVMs with feeding branches, which were supplied by three main
cerebral arteries (MCA, ACA, PCA) or 3. majority of not widened
veins of AVM was drained into the deep venous system - 26,6%,
28,5% and 32% respectively. In case of the AVMs which were fed
from one main artery or which were drained only to the superficial
venous system the reduction of nidus’ size was 63,6% and 52,3%
respectively.

Conclusions
The effectiveness of the embolization treatment depends mostly on
the pattern of the draining veins, the number of main cerebral arteries
(MCA, ACA, PCA) which supply AVM via their branches and size of
the nidus.

Key words
Intracranial Arteriovenous Malformations, AVM, brain AVM, endovas-
cular embolization

18. LOCAL INTRA-ARTERIAL FIBRINOLYSIS IN PATIENTS
WITH ACUTE MIDDLE CEREBRAL ARTERY INFARCTION

Wojciech Poncyljusza, Aleksander Falkowskib, Ewa Cebulac,
Leszek Sagand, Dariusz Jeżewskid, Monika Raće, Ireneusz Kojderd

Zakład Diagnostyki Obrazowej i Radiologii Interwencyjnej PAM

Purpose
To evaluate the clinical efficacy and safety of local intra-arterial
thrombolysis with rtPA in patients suffering from MCA acute brain
infarction within 6 hours of the onset of symptoms

Material and Methods
Forty one patients with acute ischemic stroke of middle cerebral
artery (MCA) were qualified to the treatment (up to 6 hours after the
beginning of the symptoms). Patients’ qualification were based on
clinical examination, CT and DSA. CT follow-up was performed after
24 hours and between 7-10 days. Continuous infusion of rtPA with
final a dose of 40 mg was administered. A clinical evaluation was
done before, at discharge and 90 days after the procedure on the basis
of modified Rankin and NIHSS scores.

Results
At the primary outcome 52% of patients achieved 2 or less modified
Rankin score after 90 days. The secondary clinical outcome at 90 day
follow-up: (NIHSS score ≤1)-19% of patients, (NIHSS score ≥50%
decrease)- 57%. A rate of recanalization was achieved in 76% patients.
Symptomatic hemorrhage occurred in 9.5%. There were no deaths in
the treated group after thrombolysis up to the time of discharge
however during the 90-day follow-up the mortality was 9,5%.

Conclusion
Intra-arterial thrombolysis with the use of rtPA, in the treatment of
ischemic brain stroke within 6 hours after the onset considerably
improved the clinical condition of patients after 90 days.

Key words
Local intra-arterial thrombolysis, acute ischemic stroke
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