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OP-CM.01-01

Infundibular Recess Angle Reduction After Endoscopic Third
Ventriculostomy: Does It Reflect Clinical Success?

Waleed A Azab
Neurosurgery Department, Ibn Sina Hospital, Kuwait City, Kuwait

Background: Ventricular size reduction is not always seen after
a successful endoscopic third ventriculostomy (ETV). There still
exists a need for practical and reliable radiological parameters to
assess the clinical success of an ETV. Our aim is to evaluate the
relevance of infundibular recess angle reduction to clinical success
during the early postoperative period after ETV.

Method: We retrieved the clinical and radiological data of patients
who underwent an ETV. Patients with the following criteria were
included: (1) Preoperative MRI studies are available (2) Postoperative
MRI studies are done within the first 2 postoperative weeks. (3) The
infundibular recess is clearly seen on pre- and post-operative sagittal
MR images. Pre- and post-operative measurements of the angle of
the infundibular recess of the third ventricle were performed on
midsagittal T1-weighted, T2-weighted, FIESTA or CISS images.
Results: The extent of reduction of the infundibular recess angle
highly predicted the clinical outcome of ETV during the early
postoperative period. The average reduction was about 48% in
successful versus only 15% in failed procedures.

Conclusion: The degree of reduction of the angle of the infundibular
recess of the third ventricle correlated with the amount of third
ventricular decompression after ETV. Most importantly, such a
reduction was noted to occur during the early postoperative period
when radiological changes are less pronounced. Infundibular recess
angle measurement is practically easy and may prove very helpful in
cases with no clear cut clinical evidence of success of ETV.
Keywords: Endoscopic third ventriculostomy, Hydrocephalus,
Infundibular recess, Third ventricle

OP-CM.01-02

Endoscopic Plan for Management of Foramen Monro Stenosis

Mohamed Ali Kassem
Department of Neurosurgery, Mansoura University, Mansoura, Egypt

Background: Foramen of Monro stenosis is not common problem,
it can be suspected by MRI brain, and sure diagnosis will be
established through endoscopic visualization of ventricles, also the
etiology can be identified.

Method: 12 cases were presented in this work during the period
from 2010 to 2015, all patients are males, age from 22-43 years, and
patients were presented with chronic headache, papilledema on
fundus examination. Brain MRI showed dilatation of both lateral
ventricles, endoscopic cranial procedure was done exploring the
pathology, ensuring the diagnosis and resolving the problem.
Results: All patients were recovered well with regression of
symptoms and resolving papilledema, with early resuming activities.
Conclusion: Endoscopic approach to the ventricular cavity is
important to visualize foramen of Monro and diagnose its problems
as well as to plan for resolving the problem during intraoperative
procedure.

Keywords: Foramen, Monro, Stenosis, Cranial, Endoscopy

OP-CM.01-03

Subjective Endpoints as Evaluation Method for Surgical
Treatment of Intracranial Cysts

Katrin Rabiei', Maja Fenander?, Carl Dahlof?

(1) Department of Neurosurgery, Sahlgrenska University Hospital
Gothenburg, Sweden, (2) Insitute of Neuroscience and Physiology,
Sahlgrenska Academy at Gothenburg University, Gothenburg, Sweden

Background: Subjective improvement of patients who have
undergone surgery for intracranial arachnoid cysts has justified
their surgical treatment. The evaluation of improvement is
oftentimes performed short time after the surgical treatment. In a
previous study, we demonstrated that the subjective improvement
could not be verified in neuropsychological or balance testing
despite reported patient improvement. We aimed to examine the
long-term outcome of the surgery.

Method: Prospective study setting. Long-term follow-up
was conducted 7-10 years after surgery/evaluation. The same
questionnaire as before and after surgery was used including
headache analysis. In addition, Minor Symptom Evaluation Profile,
Headache Impact Test and Migraine Disability Assessment Test
were used.

Results: There was no improvement remaining after the long-
term follow up in headache (p=0.59) and/or imbalance (p=0.8).
Several patients had undergone multiple surgeries based on lack of
improvement or complications. 70% felt they were improved during
the long-term yet only 36% had complete disappearance of at least
one preoperative symptom. Patients who were not surgically treated
had the same degree of headache than operated patients.
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Conclusion: The results support a restrictive approach toward
surgical treatment of arachnoid cysts and questions subjective
improvement as an endpoint for evaluation of patients undergoing
surgical treatment of intracranial arachnoid cysts.

Keywords: Arachnoid cysts, Headache, Imbalance, Subjective
improvement

OP-CM.01-04

Molecular ~ Stratification of Pediatric Infratentorial
Ependymoma- Correlation with Clinical Parameters

Nagarjun Maulyavantham Nagaraj', Harsha Sugur®, Arivazhagan
Arima?, Sampath Somanna?, Vani Santosh’

(1) Department of Neurosurgery, Bangalore Medical College and
Research Institute, Bangalore, India, (2) Department of Neurosurgery,
NIMHANS, Bangalore, India, (3) Department of Neuropathology,
NIMHANTS, Bangalore, India

Background: Ependymomas (EPs) are glial tumors seen all along
the neuro- axis. They are the third most common infratentorial
tumors in children and are associated with poor prognosis. The
WHO grade is also not a good indicator of survival. Recent
emerging data shows that different sub groups have different genetic
differences in their origin, progression and behavior. Our aims are
to evaluate the expression of novel bio-markers namely, EGFR,
CBX7, LAMA-2, NELL-2, p27 and TP53 in pediatric infratentorial
EPs, to study association of these novel bio-markers, clinical and
histological parameters with prognosis and to study the differential
expression of bio-marker in paired sample of recurrent cases.
Method: A correlation study of clinical, pathological and molecular
characteristics of pediatric infratentorial patients operated between
2000 and 2012 in single institute in Indian subcontinent. Clinical,
operative and radiological data collected retrospectively, H & E
slides reviewed and reclassification according to WHO (2007) done.
Paraffin blocks were retrieved and TMA constructed, IHC staining
done for bio-markers prospectively. Follow up collected from case
records, outpatient visit or telephonic conversation.

Results: Clinical parameters (age, extent of resection and adjuvant
therapy) are associated with overall survival whereas bio-markers
(EGFR and CBX 7) are associated with recurrence free survival.
EGFR, p27 expression and MIB index were significantly higher in
recurrent samples.

Conclusion: The present study identifies the need to address
subgroups of EPs for optimizing treatment protocol, for
prognostication and for targeting of genetic pathways as the future
of EP management.

Keywords: CBX-7, EGFR, Ependymoma,
ependymoma, Pediatric ependymoma

Infratentorial

OP-CM.01-05

Preoperative Endoscopic Third Ventriculostomy in Recurrent
Medulloblastoma

Alejandro Ceja Espinosa, Gabriel Ibarra Trujillo, Carlos Alberto
Tevera Ovando, Milton Inocencio Ruiz Flores, Raul Huato Reyes
Neurosurgery Department, Centro Médico Lopez Mateos, Toluca,
Meéxico

The medulloblastoma is the most common malignant tumor in
children, accounting for 20-25% of all pediatric cerebral tumors and
are localized in the posterior fossa. The histological types are: classic,
desmoplasic/nodular, extensive nodularity, anaplasic and large cells.
They present clinically with lower nerve palsies, hydrocephalus or
cerebellar compromise. Actually the best treatment is gross total
safe resection, followed by radiotherapy and chemotherapy. The
hydrocephalus can be treated with a ventriculoperitoneal shunt
but this can lead to metastases in the peritoneal cavity. Another
valid option is the endoscopic third ventriculostomy which
avoids the risk of metastases. We present the case of an 18 year
old male patient who presented at our neurosurgical service first
on September 2016, with hydrocephalus and a posterior fossa
tumor. In that hospitalization we offered surgical treatment almost
immediately for resection of the tumor through a retrosigmoid
approach due to it’s the lateral localization, and a 90% resection was
achieved. The patient was discharged with no major neurological
deficit and clinical/radiological remission of the hydrocephalus.
After that the patient presented at 2 months follow-up with a new
lesion and hydrocephalus. The volumetric MRI showed a tumor
larger than the first one and hydrocephalus. With this we offered
first an endoscopic third ventriculostomy which was made with
no intraoperative complications. 2 days after we did the tumoral
resection with a midline approach, achieving a 95% resection. The
patient was discharged and referred to oncological treatment, with
no major neurological deficit.

Keywords: Medulloblastoma, Endoscopic, Hydrocephalus

OP-CM.01-06

Resection of Pineal Cysts without Ventriculomegaly - To Do
or Not to Do?

Ahmed El Damaty', Steffen Fleck? Joerg Baldauf’, Henry W. S.
Schroeder?

(1) Department of Neurosurgery, Heidelberg University, Heidelberg,
Germany, (2) Department of Neurosurgery, Greifswald University,
Greifswald, Germany

Background: Surgical indications for patients with pineal cysts are
controversial. Absolute indications for resection are hydrocephalus
or tectal compression, in some situations it is difficult to decide
whether a surgical treatment beneficial or not. We tried to clarify
the indications of resection in cases of pineal cysts in the shadow of
our experience.

Method: We reviewed retrospectively our database for all patients
who underwent a surgical resection for a pineal cyst from 2003 to
2016. We studied the presenting symptoms, the size of the cyst,
the surgical approach, the extent of resection, the clinical and
radiological follow-up. The follow up period ranged from 6 months
to 14 years.

Results: We found 30 patients operated for a pineal cyst. The
presenting symptoms were headache in all patients, nausea
and vomiting (19), visual disturbances (12), dizziness (9), sleep
disorders (3), memory troubles (2), and gait unsteadiness (2).
Twenty-seven patients underwent a microsurgical total resection
through a supracerebellar-infratentorial approach. In three patients,
an endoscopic transventricular cyst fenestration was done. In two
of them, recurrence occurred two and five years after surgery
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respectively and a microsurgical total cyst resection was performed.
Symptoms disappeared completely in 18 patients, improved
markedly in 10 patients and did not improve in 2 patients.
Conclusion: Indication for pineal cyst resection should be widened
to include patients with small ventricles when the pattern of the
headache suggests a temporary increase in intracranial pressure.
Obviously, a slight aqueductal compression causes temporary
increased intracranial pressure due to a valve mechanism.
Keywords: Pineal cyst, Endoscopic fenestration, Microsurgical
resection

OP-CM.01-07

Using Pediatric Anoscope in Endoscopic Brain Lesions
Surgery

Ahmet Murat Kutlay, Ilker Solmaz, Mehmet Can Ezgu, Mehmet
Ilker Ozer, Cahit Kural, Yusuf Izci

University of Health Sciences, Department of Neurosurgery, Gulhane
Training and Research Hospital, Ankara, Turkey

Aim: To present a new simple disposable tubular retractor which
provides fully endoscopic resections of the intraaxial brain lesions.

Method: A total of 13 patients underwent surgical resection of an
intraaxial brain lesion larger than 3 cm with a fully endoscopic
approach using the navigation-guided pediatric anoscope. The
anoscope was adapted to serve as a tubular retractor. All lesions
were resected under endoscopic visualization and navigation
guidance. There were 7 men and 6 women with a mean age of 49.6
years (range, 19-76 years). Lesion location was as follows: frontal
(n=4), parietal (n=1), frontoparietal (n=2), temporal (n=2), and
intraventricular (n=4).

Results: With the use of this technique, preoperative goals of
surgery were met in all patients. Gross total resection of the lesions
was achieved in 7 of 13 patients (53.8%), near-total resection in
3 patients (23.1%) and subtotal resection in 3 (23.1%) patients.
The histological diagnosis included 2 metastases, 5 (38.5%)
glioblastomas, 3 meningiomas, 2 low grade gliomas and one
oligodendroglioma. There were no complications related to the
surgical procedure. Duration of surgery ranged from 60 to 110
minutes, with an average 90 minutes. The average postoperative
hospital stay was 2.7 days.

Conclusion: Endoscopic resection of deep-seated brain lesions
with the neuronavigated tubular retractor is a safe and an effective
technique and may be a feasible alternative to conventional
microsurgical or endoscope-assisted methods in selected patients.
The modified transparent plastic pediatric anoscope can be used
as a tubular retractor and it is easy to apply, simple, lightweight,
inexpensive and effective.

Keywords: Anoscope, Endoscopy, Neuro-oncology, Technique

OP-CM.01-08

The Determination of Symptoms and Severity in Patients
Who Had Surgical Treatment Due to Primary Brain Tumor

Eda Kural', Mehmet Can Ezgu®, Mehmet Ilker Ozer? Cahit Kural?,
Fatma Cebeci', Yusuf Izci?

(1) Akdeniz University, Faculty of Nursing, Antalya, Turkey, (2)
University of Health Sciences, Gulhane Training and Research
Hospital, Department of Neurosurgery, Ankara, Turkey

Aim: To identify the symptoms and determine the severity of the
symptoms seen in patients who underwent surgery for primary
brain tumors.

Method: The study was conducted with 90 patients who underwent
surgical treatment in a neurosurgical clinic of an education and
research hospital in Ankara between March-November 2016. In the
survey, approval of the ethics committee, written permission from
the institution and scale owners, and written consent were obtained
from the individuals participating in the study.

Results: 37.8% (n=34) of the patients were female and 62.2% (n=56)
were male. Meningiomas (25.6%), pituitary adenomas (23.3%) and
glioblastomas (23.3%) were the most common tumors according to
the pathologic diagnosis. 25.6% (n=23) of the cases were diagnosed
at stage 1. The most common tumor location was frontal lobe
and the rate was 28.9% (n=26). Cognitive symptoms were severe
when location of disease was at temporal; Emotional symptoms
at frontal; Focal-neurological symptoms at parietal; and general
symptoms were severe at frontal lobe. It has been found that the
inhibition of the activity of the individual’s life is greater in patients
with parietal tumor. It was found that there was a statistically
significant relationship between localizations and symptoms which
were sleepiness, xerostomia, mood swings, vomiting, numbness,
comprehension difficulty, speech difficulty, visual impairment,
appearance change, daily activity inhibition, emotional disturbance
state and walking disturbance when the relationship between tumor
localization and symptom and severity was examined (p<0.005). All
symptoms were observed to be greater in Stage 4 patients.
Conclusion: The awareness and management of symptoms and
severity after surgery by health professionals in patients who are
diagnosed with primary brain tumor, may improve the patients
quality of life.

Keywords: Primary brain tumors, Surgery, Symptom, Symptom
severity, Nursing

OP-CM.01-09

Outcome of Endoscopic Fenestration of Arachnoid Cyst;
Report of 6 Cases

Rokibul Islam', Moshiur Rahman?

(1) Department of Neurosurgery, Bangabandhu Sheikh Mujib Medical
University, Dhaka, Bangladesh, (2) Department of Neurosurgery,
Holy Family Red Crescent Medical College, Dhaka, Bangladesh

Background: Endoscopic fenestration of the cyst into the
subarachnoid or intraventricular system enables the procedure to
be performed through a smaller opening than is necessary with a
craniotomy and alleviates the need for any long-term morbidity of
shunt placement. Optimal candidates for endoscopic fenestration
should have an area of continuity between the cyst wall and the
ependyma or subarachnoid space. A large opening into the cyst
wall should be made to prevent re-closure of the stoma. Aim of this
study is to asses whether endoscopic surgery in arachnoid cyst is
safe or not.

Method: A prospective study of six cases were observed in which
four were female and two were male. In four cases endoscopic
cysto-cysternostomy and in two cases cysto-ventriculostomy were
performed. A minimum six months follow up was observed in all
cases. Both clinical and radiological evaluation was made in follow
up period.
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Results: Out of six one had CSF leak which was managed by lumbar
drain and one patient had no improvement in memory function
though the cyst was decreased in size. The visual symptom was not
satisfactory in one patient, though other symptoms like headache,
vomiting and seizure were satisfactory in most of the patients.
Conclusion: Endoscopic fenestration for arachnoid cyst is safe and
effective in selective cases though a longer follow up is required to
evaluate the procedure related complications and the small number
of cases may bias the outcome.

Keywords: Arachnoid cyst, Endoscopic fenestration, Cysto-
cysternostomy, Cysto-ventriculostomy

OP-CM.02-01
Inferior Clival Chordomas

Juan Barges Coll, Samuel Romano Feinholz, Armando Satl Ruiz
Trevifio, Jose De Jesus Martinez Manrique, Juan Luis Gomez
Amador

Department of Neurosurgery, National Institute of Neurology and
Neurosurgery, Mexico City, Mexico

Background: Lower clival chordomas represent a surgical challenge
due its aggressive behavior and anatomical relationships.

Method: A review of 14 patients with diagnosis of chordoma that
involved the lower third of the clivus who underwent EEA, was
performed. The degree of resection, the need of an occipitocervical
fusion, postoperative complications and time without tumor activity
were also evaluated by statistical description analyses.

Results: There were 6 males (42.9%) and 8 females (55.1%) with
the mean age of 32.5 years. Condyle destruction was observed in 8
cases. Transverse ligament were disrupted in 6 cases, and apical and
alar ligaments were disrupted in 8 cases. The degree of resection
was subtotal (78.6%) and near total resection (21.4%). Six patients
required fusion in a first stage and two patients a fusion in a second
stage. Meningitis (7.1%) and CSF leaks (14.3%) were the most
frequent complications. Progression free-survival was 2.7 years. No
complications was observed related to the fusion patients. It is to
note that none of the patients that were operated in a second stage
for cranio-vertebral fusion developed other symptom than pain and
radiographic deformity.

Conclusion: Patients will mostly benefit from complete resection
as the most important prognostic factor, together with an
interdisciplinary approach including adjuvant therapy and follow-
up of craniovertebral junction stability has proven to improve
outcomes on these patients. It is reasonable to delay the fusion stage
when there is doubt about instability since most of the patient will
not develop any neurologic symptom associated with the instability.
Keywords: Chordoma, Skull base surgery, Endoscopic endonasal
approach, Occipito-cervical fusion, Lower clivus

OP-CM.02-02

Use of Individual Three-Dimensional-(3D)-Printed Plastic
Model for Preoperative Planning of Supraorbital “Key Hole”
Approach to Suprasellar Tumors

Arthur Mumliev!, Mykola Guk', Olga Chuvashova? Tatyana
Malysheva®

(1) Department of Transsphenoidal Neurosurgery, Romodanov Neu-
rosurgery Institute, Kyiv, Ukraine, (2) Department of Neuroradiology
and Radioneurosurgery, Romodanov Neurosurgery Institute, Kyiv,
Ukraine, (3) Department of Neuropathomorphology, Romodanov
Neurosurgery Institute, Kyiv, Ukraine

Background: Supraorbital “key hole” approach is often used for
suprasellar tumors. Clear view to complex relations of the tumor and
neurovascular structures in a limited surgical corridor is required.
The goal is to assess the utility of the individual 3D-printed plastic
model (IPPM) in preoperative simulating of the supraorbital “key
hole” approach.

Method: 41 patients (mean age=47.5 years) with different suprasellar
tumors (meningiomas-18, craniopharingiomas- 9, adenomas -10,
epidermoid- 2, optic nerve gliomas- 2) were operated from Sep 2013
to Dec 2016. Mean tumor size was 3.4+0.4 cm. The supraorbital “key
hole” approach was selected for 23 (56.1%) cases. Contraindications
for it were: 1) huge frontal sinus (3 cases); 2) deep anterior cranial
fossa — (3 patients); 3) tumor size >4 cm (3 patients); 4) retro- or
parasellar extention of the tumor (3 cases). Two or more those
factors was found in 6 patients. In all cases 3DIPPM were utilized
to simulate the supraorbital “key hole” approach using the same
surgical tools as in real surgery (holders, craniotome, endoscope,
microscope, microinstruments).

Results: In 90.2% cases 3DIPPM was almost identical to the real
intraoperative anatomy. Some deviations were found in 9.8%,
but they didn’t influence the surgeries. Tumor removal was
coresponded to planned in all cases. There were no approach-
related complications and cosmetic problems.

Conclusion: 3D IPPM is an effective tool for optimal selection of
patients with suprasellar tumors for supraorbital key-hole approach.
This tool may be particularly useful for easy learning curve for this
minimally invasive approach.

Keywords: 3D-printing, Surgical planning, Supraorbital “key hole”
approach, Suprasellar tumors.

OP-CM.02-03

Visualization of Cranial Nerve Using Diffusion Tensor
Imaging Technology Feasibility Analysis of Application in
Skull Base Tumor Surgery

Shuyuan Yue
Department of Neurosurgery, Tianjin Medical University General

Hospital, Tianjin, China

Background: In-vivo 3-dimensional (3D) visualization of the
cranial nerves (CN) allows neurosurgeons to estimate location and
morphological changes of CN caused by tumor. However, exact
identification of CN is still a challenging task. The present study
aimed to visualize CN using diffusion tensor imaging (DTI) with
special parameters. It also involved the evaluation of preoperative
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estimates and intraoperative confirmation of the relationship
between nerves and tumor by verifying the accuracy of visualization.
Method: 3T magnetic resonance imaging scans including
3D-FSPGR, FIESTA, and DTI were used to collect information
from 12 healthy subjects and 12 patients with space-occupying
lesions. DTI data were integrated into the 3D slicer for fiber tracking
and overlapped anatomic images to determine course of nerves. 3D
reconstruction of tumors was achieved to perform neighboring,
encasing, and invading relationship between lesion and nerves.
Results: Detailed fibers of the cranial nerves were depicted. Optic
pathway including the optic chiasm could be traced. Oculomotor
nerve was found to be coursed from the brainstem to the cavernous
sinus distally, and trigeminal nerve allowed visualization of distal
trigeminal branches as cisternal segment. Cisternal parts of
abducens, facial/vestibulocochlear, vagus, and hypoglossal nerves
were also imaged well. The 3D-spatial relationship between CN
and skull base tumor estimated preoperatively by tumor modeling
and tractography corresponded to the results determined during
surgery.

Conclusion: Supported by DTT and 3D slicer, 3D reconstruction of
cranial nerve is feasible in normal and pathological circumstances.
Combined with neuronavigation, it could greatly expand the scope
of functional neurosurgery.

Keywords: Cranial nerve, skull base surgery, diffusion tensor
imaging

OP-CM.02-04

Use of the Pedicled Buccal Fat Pad for Skull Base
Reconstruction After Endoscopic Endonasal Transpterygoid
Tumor Resection

Denis A. Golbin, Nikolay V. Lasunin, Vasily A. Cherekaev
Department of Skull Base and Craniofacial Surgery, N.N. Burdenko
National Scientific and Practical Center for Neurosurgery, Moscow,
Russia

Background: A variety of local pedicled flaps was developed for
skull base reconstruction in endoscopic endonasal skull base
surgery. Nasoseptal flap has become the most important. However,
sometimes this flap is not available. Aim of this study was to evaluate
efficacy and safety of using a buccal fat pad for endoscopic skull base
defect reconstruction.

Method: Anatomical study was performed on 12 fresh human
cadaver specimens with injected arteries (24 sides). Internal
carotid artery was exposed in the coronal plane via endoscopic
transpterygoid approach. The pedicled buccal fat pad was used
for reconstruction. 3 patients were operated using the proposed
technique.

Results: Harvesting procedure was carried out using combination
of endonasal approach and anterior transmaxillary corridor. The
pedicled buccal fat pad flap can be used to pack the sphenoid
sinus or cover the internal carotid artery from cavernous to upper
parapharyngeal segment.

Conclusion: The buccal fat pad can be safely harvested through the
same approach without external incisions and is compliant enough
to conform to the skull base defect. The proposed pedicled flap can
replace free abdominal fat in central skull base reconstruction. The
volume of the buccal fat pad allows obliteration of the sphenoid
sinus or upper parapharyngeal space.

Keywords: Buccal fat pad, Endoscopic endonasal approach,
Transpterygoid approach, Skull base defect, Skull base reconstruction

OP-CM.02-05

The Surgical Strategy of Management for Solid
Hemangioblastoma Involved Medulla Oblongata

Lu Ma
Department of Neurosurgery,
University, Chengdu, China

West China Hospital, Sichuan

Background: Hemangioblastomas involved medulla oblongata
present the most challenge for neurosurgeon because of high
disability and mortality in patients. This presentation’s aim is
to describe and analyze the presentation, radiographic features,
surgical management, and outcomes of patients with pathologically
proven hemangioblastomas located in medulla oblongata.

Method: We retrospectively reviewed and analyzed the medical
recorders of 35 patients with solid hemangioblastomas located in
medulla oblongata in the past 10 years.

Results: Sixteen female and 19 male patients with solid
hemangioblastomas located in medulla oblongata (mean 42.5
years) were included in the study, represented 12.2% of all single
intracranial hemangioblastoma in the same period. Primary
manifestations included headache (82.1%), paraesthesis (75.3%),
ataxia (59.1%), and pyramidal sign (62.8%). The disease often
attacked young adults, and the diagnosis often is relying on MR
imaging and DSA. Tumors located in the medullary oblongata
(17/35), ponto-oblongata (8/35), and cervicomedulla (11/35). The
diameter was small (2cm), large (2-4cm), giant (4cm) in 8, 20, 7
cases, respectively. Preoperative embolization was performed in
16 cases. Total tumor removal was accomplished in all patients.
Postoperative death occurred in 3 cases (8.57%), long-term follow-
up (mean 89.5 months) revealed good quality of life in 28 cases, and
recurrence in 4 cases.

Conclusion: Surgical removal for hemangioblastoma in medulla
oblongata is still a high risk and a challenge for neurosurgeon. With
full understanding of the characteristics of lesion, combine with
preoperative embolization, intraoperative excellent microsurgical
techniques and perioperative management, is helpful to total
removal and can improve the quality of life.

Keywords: Hemangioblastomas, Involved, Medulla oblongata,
Surgery

OP-CM.02-06

Diaphragma Sellae Orifice Ratio (A0/AD), is It an Anatomical
Marker to Determine Direction of Growth of Pituitary
Adenomas?

Hamid Etemad Rezaie, Samira Zabihyan, Sina Ahmadi, Farzad
Bateni, Ashkan Pooyan, Ehsan Barzanooni

Department of Neurosurgery, Mashhad University of Medical
Sciences, Mashhad, Iran

Background: Pituitary gland is located in a cavity which has worn
with a wall of duramater and bone and the growth of pituitary is
mostly in superior and lateral directions. The diaphragm sella
orifice is the opening in the superior wall which the pituitary stalk
transmits through it.
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Method: One hundred eighty cadaveric heads were analyzed in this
study. The brain and its skull covering were removed, exposing the
skull base. After take a photo of the level of the diaphragm sellae,
pictures were measured by Osoris software.

Results: The average anteroposterior distance of the orifice was 4.87
mm, the average lateral-to-lateral distance was 5.37 mm and the
average area of orifice was 21.98 mm?2.The average anteroposterior
distance of the diaphragm was 8.02 mm, the average lateral-to-
lateral distance was 11.35 mm and the average area of diaphragm
sella was 70.62 mm?2. we categorize the cases according to ratio of
the area of diaphragm sellae orifice to area of diaphragm sellae (AO/
AD) in to 4 groups as the distinct part of this study.

Conclusion: The lateral and superior surfaces of the pituitary gland
are covered only by dura mater, and both the lateral and superior
walls have special features that can turn them into a less resistant
path of growth to pituitary tumors. In this article, we consider that
the proportion of diaphrama sellae orifice area to the diaphragma
sellae area (AO/AD) is the most important factor that directing the
growth of pituitary adenomas.

Keywords: Diaphragma sellae, Pituitary adenoma, Cavernous
sinus, Cadaver, Autopsy

OP-CM.02-07

Skull Base Tumors with Infratemporal Fossa and
Temporomandibular Joint Involvement

Viacheslav Nazarov, Dmitry Spirin, Islam Muzishev, Vasiliy
Cherekaev

Craniofacial Neurosurgery Department, Burdenko Neurosurgical
Institute, Moscow, Russia

Background: Temporomandibular joint involvement by the tumor
is a rare condition in neurosurgical practice. In such cases middle
cranial fossa tumors spread to the infratemporal fossa and reduce
the mandible mobility. These patients suffer from facial pain and
masticatory difficulties. A mouth opening difficulties become a
problem for anesthesiologist. Fiber optic laryngoscopy assistance is
essential for intubation in some cases. In several cases tracheostomy
was performed when intubation was not possible.

Method: We present 11 cases with temporomandibular joint
involvement and intradural extension. Multidisciplinary team,
formed by neurosurgeons, neurologists, anesthesiologists and
otorhinolaryngologists was take part in surgical planning and
treatment options discussion.

Results:  Craniomaxillofacial with  skull  base
reconstruction was performed in all cases. Clinical variables,
different treatment modalities, complications and outcomes are
highlighted. In case of joint capsule involvement we noticed the
ankyloses and movement block. In these cases condyle resection
was made for masticatory improvement. In some cases we saw
mandible fracture and pseudarthrosis formation as movement
compensation. Mouth open ability was estimated before and after
surgery. Auditory tube is usually involved in these cases. Different
surgical techniques used for scull base reconstruction. Translocated
pericranial flap and buccal fat pad were the best material for this
purpose. In some cases a part of temporal muscle used for scull base
closure. The most common complications were described: CSF leak,
infection and neurological deterioration.

resection

Conclusion: Craniomaxillofacial surgery with condyle resection
and meticulous scull base reconstruction is a feasible option for
these patients.

Keywords: Skull base, Temporomandibular joint, Craniomaxillofa-
cial surgery

OP-CM.02-08

Our Surgical Experience in the Tumours of Sellar Area
Compressing or Involving the Optic Tract (Series of 248
Cases)

Benaissa Abdennebi, Brahim Merouche
Department of Neurosurgery, Salim Zemirli Hospital, University of
Algiers III, Algiers, Algeria

Background: Removal of a tumour of the sellar area (TSA) is one
of the most appreciated surgical procedures in neurosurgery. The
aim of our work was to study the removal quality (RQ) and the
postoperative visual acuity (POVA).

Method: During a period of 27 years (1990-2016), 248 patients with
TSA were operated in our department. The age varied from 14 months
to 77 years. These tumours included 106 craniopharyngiomas (Cr),
103 meningiomas of the tuberculum sellae (MTS), 20 chiasm optic
gliomas (COG) and 19 epidermoid cysts (EC). Blindness was
encountered in 39 patients (bilateral: 23 cases, unilateral: 16). The
most used routes were the pterional approach (75%) in case of Cr
and the supra orbital subfrontal approach (85%) in case of MTS,
COG and EC.

Results: Of 248 patients, the RQ was considered as total, including
the Simpson II resection, in 61% of cases, large in 15% and partial
in the remaining 24%. The POVA was improved in 51% of the
patients, was the same in 40% and deteriorated in 9% of the series.
We deplore a mortality of 7%.

Conclusion: QR in TSA was more radical in case of MTS and EC.
Decreased POVA was more encountered in case of huge tumour
especially in case of Cr and COG. Potential for profound impact of
surgery of TSA on visual function should be a permanent worry.
Keywords: Meningioma, Craniopharyngioma, Sellar area,
Tuberculum sellae, Visual acuity

OP-CM.02-09

Clinical Characteristics, Management and Prognosis of Skull
Metastases: Single Institution Experience

Arwinder Singh Gill, Muhammad Firdaus, Rini Andriani, Oscar
Adiwinata, Muhamad Rahadian Arief

Department of NeuroOncology, Dharmais National Cancer Hospital,
Indonesia

Background: The incidence of skull metastases is unknown in
Indonesia. No previous report describes the clinical characteristics
and management of this cancer, including its prognosis. This study
describes clinical characteristics, management and prognosis of
skull metastases.

Method: This is a retrospective-cohort study based on the medical
records of patients treated 2011 - 2016. A complete follow up was
available for 28 patients. We evaluated patient’s characteristics:
age, sex, symptom, number of nodule, location, position, bone
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destruction, duramater infiltration, percentage of tumor removal,
management and type of primary tumor. We used the STATA
statistical software for data analysis and Kaplan-Meier curve for
survival.

Results: Among 28 patients with skull metastases (mean age=51.2
years), only 39% were male and most of them (50%) presented with
painless lump on the scalp. All the lesion had bone destruction with
68% presenting at the convexity. These tumors were highly vascular
with average bleeding of more than one litre. Duramater infiltration
was present in 9 cases (33%). The most common primary tumor was
thyroid (32%) and followed by lung (25%), liver (21%), breast (14%)
and others (7%). Kaplan-Meier curve suggest significant difference
in patient prognosis receiving both radiation and chemotherapy. No
significance was found between percentage of tumor removal and
survival.

Conclusion: Our study showed these uncommon lesions occur
mainly in women and primary tumor from thyroid. All our
patients underwent surgery for decompression, cosmetic and
histopathological diagnosis. Further management with irradiation
and also chemotherapy is indicated according to the primary tumor.
Keywords: Skull metastases, Clinical presentation, Management

OP-CM.03-01

Surgery for Lesions of Mediobasal Temporal Region:
A Clinical, Radiological and Anatomical Study

Sahin Hanalioglu, Ilhan Aydin, Balkan Sahin, Cem Dinc, Pinar Eser
Ocak, Ulas Cikla, Mustafa K. Baskaya

Department of Neurological Surgery, University of Wisconsin,
Madison, WI, USA

Aim: To review clinical and radiological characteristics as well as
surgical results in patients with mediobasal temporal (MBT) lesions
and discuss microsurgical anatomy of various surgical approaches.
Method: We retrospectively collected demographic, clinical and
radiological data of the patients with MBT lesions operated on at
our institution between 2006-2016. We also performed surgical
approaches on 6 formalin-fixed cadaveric heads.

Results: Thirty-eight patients (19M,19F) had 57 operations. Mean
age was 48.8 years (range:15-77 years). Seizure was the leading
symptom (50%), followed by headache (21%), visual (21%) and
speech disturbances (18%). Transsylvian approach was the most
commonly used surgical route (54%) followed by subtemporal
(18%) and supracerebellar infratentorial approaches (11%).
Gross or near-total resection was achieved in 82% of operations.
Astrocytoma was the most common pathology (52.6%) (Grade II:
15.8%, Grade III: 13.1%, Grade IV: 23.7%). Other tumors included
ganglioglioma (n=4), oligodendroglioma (n=3), DNET (n=2),
lymphoma (n=2) and metastasis (n=1). Five patients (13.1%) had
vascular malformations (4 cavernoma, 1 AVM). Mean follow-up
period was 2.8 years. Twelve patients (31.6%) had tumor recurrences
and eleven (28.9%) died after a mean follow-up of 1.3 and 1.8 years,
respectively.

Conclusion: Careful preoperative planning and meticulous
surgical technique yield favorable results in lesions of MBT region.
Transsylvian approach can be successfully used for lesions located
in the anterior one-third, subtemporal approach for lesions in
the middle-third, and supracerebellar transtentorial approach

for lesions in the posterior-third segment of the MBT region.
Combined approaches and staged surgery should be considered for
larger tumors.

Keywords: Mediobasal, Temporal, Tumor, Cavernoma,
Arteriovenous malformation, Surgical approach

OP-CM.03-02

Preresectional Endoscopic Third Ventriculostomy (ETV)
as the Procedure of Choice in Patients with Obstructive
Hydrocephalus due to Posterior Fossa Lesions

Muhammad Tariq', Abdul Hameed', Muhammad Ashraf*

(1) Department of Neurosurgery, Fatima Jinnah Medical University,
Lahore, Pakistan, (2) Department of Neurosurgery, King Edward
Medical University, Lahore, Pakistan

Aim: To study the surgical outcome and advantages of preresectional
ETV in patients with obstructive hydrocephalus due to posterior
fossa lesions.

Method: The study was conducted at Department of
Neurosurgery, King Edward Medical University/Mayo Hospital,
Lahore from September 2015 to August 2016. All patients with
obstructive hydrocephalus due to posterior fossa lesions treated
with preresectional ETV were included in the study. Patient
demographics, preoperative and postoperative neurological status,
peroperative and postoperative complications were recorded on a
performa and analyzed.

Results: A total of 23 patients, included in the study underwent
preresectional ETV. 14 were male and 9 were female. All patients
had symptomatic improvement in headache after the procedure.
20 patients had improvement in visual acuity. 3 patients with no
light perception remained static. Two patients had postoperative
CSF leakage from operative site. None of the patients required any
CSF diversion procedure during or after subsequent surgery for the
tumor.

Conclusion: Preresectional ETV in patients with posterior fossa
tumors is helpful in delaying the subsequent surgery. It is a cost
effective alternative to VP shunt and being a more physiological
procedure, prevents these patients from complications of VP
shunt. It also enables the surgeon to operate on a relaxed brain and
eliminates the risk of CSF infection related to external ventricular
drain after posterior fossa surgery.

Keywords: Endoscopic third ventriculostomy, Posterior fossa
lesion, VP shunt

OP-CM.03-03

ETV Score and Other Factors Contributing to Third
Ventriculostomy Outcome

Mehak Ghaziani, Afifa Afsar, Salman Sharif
Department of Neurosurgery, Liaquat National Hospital and Medical
College, Karachi, Pakistan

Background: Endoscopic third ventriculostomy (ETV) has gained
widespread acceptance as an effective way to manage hydrocephalus
in selected patients. With improved surgical armament and
techniques, however, ventriculostomy is now considered to become
popular choice. To elucidate the ongoing discussion, a retrospective
analysis of ETVs was conducted.
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Method: 50 consecutive ETV patients were analyzed using the
ETV success score and radiological features of Hydrocephalus.
The radiological features studied were, thinned floor, downwards
bulging of the third ventricle, enlarged supraoptic recess and
anterior curvature of lamina terminalis, increased dilatation of
proximal aqueduct compared to distal.

Results: Patients with benign space-occupying lesions and non
tumorous aqueductal stenosis had the highest success rates.
Complications encountered included, venous bleeding, infection
and abandoning procedure. ETV score and radiological features
were able to predict ET'V success in majority of patients.
Conclusion: ETV is considered most effective in treating
uncomplicated occlusive hydrocephalus caused by aqueductal
stenosis and space-occupying lesions. The factors validated in
this study are patients with previous shunt in place, an infectious
etiology and their age. Neurosurgeons should be aware of ETV
success score and its radiological success predictors. These factors
should be elaborately discussed with patient or his family before
proceeding with the procedure.

Keywords: Endoscopic, Ventriculostomy, Hydrocephalus

OP-CM.03-04

Superiority of ET'V 7 to 10 Days Beforehand in Hydrocephalus
Developed Posterior Fossa Tumor Surgery

Gokhan Cavus, Yurdal Gezercan, Ali Thsan Okten, Emre Bilgin,
Zeki Boga, Giiner Menekse, Burak Olmaz

Department of Neurosurgery, Adana Numune Training and Research
Hospital, Adana, Turkey

Background: Today, endoscopic third ventriculotomy (EVT)
is the first treatment choice for patients with obstructive type
hydrocephalus. It has been aimed to examine patients who
apply with posterior fossa tumor causing hydrocephalus who
have undergone ETV with early period tumor surgery 7-10 days
beforehand to tumor surgery.

Method: 43 patients with posterior fossa mass and related
obstructive type clinical and radiological hydrocephalus who
applied to our clinic between January 2012-August 2016 have been
divided into two groups. Groupl:21 patients with early period mass
excision. Group2:22 patients treated with ETV in early period 7-10
days post-operation whose hydrocephalus has improved clinically
and radiologically and who have undergone mass excision. Clinical
improvement and post-operation complications were compared.
Results: 27 were female, 16 were male between ages 5 and 68, with
an average of 12,6. 35 of these patients had posterior fossa mass and
8 had masses in pineal region. As Groupl patients had advanced
hydrocephalus, more retraction were required during tumor surgery
than the 2nd group. Mutizm in 2, surface infection in 1, meningitis
in another was observed. 5 patients developed hydrocephalus and
V-P shunt was placed. In Group2, hydrocephalus was observed only
in one patient, maceration and surface wound infection in another
patient.

Conclusion: In the group applied with ETV instead of being
submitted to surgery, as physiological BOS circulation and
absorption was achieved, gradually radiological and clinical
hydrocephalus symptoms,so retraction requirement during surgery
is significantly reduced. The dissection of the surrounding tissues of

the mass in this respect is relatively easier. As the complication rate
was less in group 2 patients,we have been applying this procedure
for a year in our clinic.

Keywords: Posterior fossa mass, Hydrocephalus, Endoscopic third
ventriculostomy

OP-CM.03-05

The Effects of Different Types of Hair Shaving on the Body
Image and Surgical Site Infection in Elective Cranial Surgery

Gulsah Kose', Sevinc Tastan?, Murat Kutlay®, Orhan Bedir*

(1) Mugla Sitki Kogman University, Faculty of Health Sciences,
Department of Nursing, Mugla, Turkey, (2) Girne American
University, School of Nursing, TRNC, Turkey, (3) University of Health
Sciences, Gulhane Education and Training Hospital, Department
of Neurosurgery, Ankara, Turkey, (4) University of Health Sciences,
Gulhane Education and Training Hospital, Department of
Microbiology, Ankara, Turkey

Aim: To investigate the effects of different types of shaving on body
image and surgical site infection in elective cranial surgery.
Method: A randomised-controlled design was used in this study.
The sample comprised 200 patients who underwent elective cranial
surgery between March 2013-August 2014. The Center for Disease
Control and Prevention criteria were applied for the preoperative
preparation of patients and for the follow-up of surgical site
infection. Wound swab cultures were obtained four times from all
patients. The Social Appearance Anxiety Scale was used to assess
changes in the body image of patients.

Results: The rate of surgical site infection was 1% for each group
and for all patients. There was no difference between the groups
of surgical site infection. Coagulase-negative staphylococci and
Staphylococcus epidermidis were mostly isolated in the swab
cultures. The Social Appearance Anxiety Scale score decreased in
patients who underwent strip shaving and increased in patients
with regional shaving.

Conclusion: There is no difference between strip shaving and
regional shaving in the development of surgical site infection after
cranial surgery. In addition, regional hair shaving negatively affects
the patients’ body image. Relevance to clinical practice: Findings of
this study provide useful evidence-based information for healthcare
professionals. The development and implementation of effective
interventions result in the prevention of surgical site infection and
improvement of the patients’ body image in elective cranial surgery.
Keywords: Surgical site infection, Hair shaving, Body image

OP-CM.03-06

Frequency of Factors that Leads to Bleed in Tumor Bed After
Brain Tumor Surgery

Mehran Ali, Mumtaz Ali, Zahid Khan
Neurosurgery Unit A Lady Reading Hospital, Peshawar, Pakistan

Aim: To determine the factors that leads to bleed in tumor bed after
brain tumor surgery.

Method: This was a descripective observational study conducted
in neurosurgery department lady reading hospital peshawar from
January 2016 to december 2016. A total of 184 patients, of both
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gender and all ages who had clear diagnosis of primary brain tumor
on MRI brain and who were willing and fit for surgery were included
in study. Those who were unfit and not willing were excluded
from study. After informed consent and permission from ethical
committee of hospital, clinical record of the patient including their
biodata, clinical features and complication in the procedure were
noted in specially designed preformed performa and data evaluated
with spss version 17.

Results: A total of 184 patients, 113 male (61%). and 71 female
(39%) were enrolled in study. Age range was from 3 years to 75
years, patients taking antiplatelet medication were stopped one
week before surgery. Postop CT scan brain was performed after
24 hours or early if patient developed signs of raised intracranial
pressure, and bleed of 10ml diagnosed on post op CT brain ml was
taken significant, most common factors that leads to bleed in tumor
bed were incomplete resection 2 patients, tumor location (posterior
fossa). Histologic type of tumor, tumor size, pre op coagulation
profile and platelet count and raised blood pressure during surgery
were also a factors in bleed in tumor bed but bleed were less
significant.

Conclusion: Incomplete resection and tumor location are most
common factors that leads to bleed in tumor bed after brain tumor
surgery.

Keywords: Primary brain tumor, Coagulation factor, Bleed in
tumor bed

OP-CM.03-07

Minimally Invasive Correction of Hydrocephalus in Patients
with Hydrocephalus Secondary to Brain Tumors

Rakhmon Egamberdiev, Jahongir Hodjaliev, Jasur Nazimov,
Akmalhon Muhamedov, Maruf Matmusaev, Uygun Altibaev,
Ravshanbek Kadirbekov

Republican Research Center of Neurosurgery, Tashkent, Uzbekistan

Background: Hypertensive hydrocephalus syndrome contribute
to the development of fatal outcome at patients with deep brain
tumors, and occurs 20-96% of patients with brain tumors. The
method open third ventriculocisternostomy may be used to correct
CSF circulation especially when alternative methods can not be
used. The purpose of this study is to analyze the effectiveness of
the method open third ventriculocisternostomy in patients with
hydrocephalus secondary to brain tumors.

Method: The work is based on the results of clinical observation
of 12 patients with tumors of the posterior fossa with secondary
hydrocephalus, treated at the Republican Research Center of
neurosurgery from 2014 to 2016 years. All patients underwent
a full comprehensive examination. Due to presence of secondary
obstructive hydrocephalus, as a first stage performed open
fenestration of terminal lamina of the third ventricle. The aim of the
operation was to achieve regression of hypertensive-hydrocephalus
syndrome. Open fenestration of terminal lamina made under
microscopic assistance by Key hole approach through small incision
at the right Kocher point.

Results: The results of the open fenestration of terminal lamina
evaluated based on neurological and ophthalmological examination
in the postoperative period. MRI signs was a decrease in ventricular
size, reduction of periventricular reaction, the appearance of

subarachnoid spaces. Regression of hypertensive-hydrocephalic
syndrome was observed in 11 patients (91.7%). In 1 patient
hypertensive hydrocephalus syndrome was persisted, whom
subsequently performed ventriculoperitoneal shunting.
Conclusion: Minimallyinvasive open third ventriculocisternostomy
is an effective method for resolving secondary hydrocephalus in
patients with brain tumors.

Keywords: Brain tumor, Secondary hydrocephalus, Open third
ventriculocisternostomy

OP-CM.03-08

Brain Tumor Interface Dissection Technique with Surgical
Blade from Laboratory to Neurosurgical Operating Room

Survendra Kumar Rajdeo Rai!, Cristina Mancarella?, Atul H Goel*
(1) Department of Neurosurgery, King Edward Memorial Hospital
and Seth Gordhandas Memorial Hospital, Maharashtra University of
Health Sciences Nashik, Mumbai, India, (2) Department of Neurology
and Psychiatry, Division of Neurosurgery, University of Rome
“Sapienza”, Rome, Italy

Background: Ideal tumor resection requires brain/ spinal cord
tumor interface separation in perfect and precise surgical plane
within few micrometers for radical tumor resection and maximum
normal tissue preservation. Despite the availability of several
dissection techniques, search for additional alternatives and an ideal
technique continues. We evaluated the feasibility and advantages of
dissection using number 15-blade scalpel in special brain tumor
surgery situation. We developed a leaf model wherein its outer
layer is progressively dissected from its inner skeleton using scalpel.
Additional model included use of tomato wherein its skin is peeled
of its pulp. We developed an inexpensive leaf model. Scalpel knife is
used in a microneurosurgical setting and its outer layer is peeled off.
The technique is then used in operative room set up where surgery
on meningiomas and intraaxial brain and spinal cord tumors was
done by using the technique.

Method: Number 15 scalpel was used for dissection between the
layers of Peltophorum pterocarpum leaf model. This dissection
method was compared with other neurosurgical dissecting tools.
Results: Dissection of 120 micrometers thick leaves into two layers
with removal of 18 to 55 micrometers thick layer leaving behind
transparent layer was possible using 15 number blade of scalpel.
Similarly, it was possible preserving 30 to 40 micrometers thick
arachnoid layer that separated a meningioma from the underlying
brain parenchyma.

Conclusion: Scalpel with sharp edge could be used to perform
precise and fine dissection. Scalpel deserves to occupy place of pride
as a dissecting tool in neurosurgery.

Keywords: Brain tumor, Meningioma, Microdissection technique,
Microsurgery
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OP-CM.04-01

Effect of the Degree of Head Elevation on the Incidence and
Severity of Venous Air Embolism in Cranial Neurosurgical
Procedures in the Semi-Sitting Position

Hatice Tiire', Mehmet Volkan Harput’, Nural Bekiroglu?, Ozgﬁl
Keskin!, Ozge Koner!, Ugur Tiire?

(1) Yeditepe University School of Medicine, Department of
Anesthesiology and Intensive Care, Istanbul, Turkey, (2) Yeditepe
University School of Medicine, Department of Neurosurgery, Istanbul,
Turkey, (3) Marmara University School of Medicine, Department of
Biostatistics, Istanbul, Turkey

Background: This study compared changes in the severity of
venous air embolism according to the degree of head elevation (30
or 45 degrees) in patients undergoing elective cranial neurosurgical
procedures in the semi-sitting position.

Method: One hundred patients undergoing an elective infratentorial
craniotomy in the semi-sitting position were included, and patients
were divided into two groups. In group 1, each patient’s head was
elevated 30 degrees; in group 2, head elevation was 45 degrees.
Patients were assigned to groups according to the location of their
lesion. During surgery transesophageal echocardiography was used
to detect air in the blood circulation. All results were compared
statistically and a p value < 0.05 was considered statistically
significant.

Results: There was a statistically significant difference between
groups for the total rate of venous air emboli detected on
transesophageal echocardiography: 22.0% (n=11) in group-1 and
62.5% (n=30) in group 2 (p < 0.0001). The rate and severity of air
embolism were significantly lower in group 1 than in group-2 (p <
0.001). The rate of clinically important venous air embolism (grades
2, 3, and 4: venous air embolism with decreased end-tidal carbon
dioxide levels and/or hemodynamic changes) was 8.0% (n=4) in
group-1, and 50.0% (n=24) in group-2 (p < 0.0001).

Conclusion: For patients in the semi-sitting position, an increase
in the degree of head elevation is directly related to a higher rate
of venous air embolism. With 30 degrees of head elevation and our
standardized technique of positioning the semi-sitting position can
be utilized safely in neurosurgical practice.

Keywords: Craniotomy, Posterior fossa surgery, Semi-sitting
position, Transesophageal doppler, Venous air embolism

OP-CM.04-02

Usefulness of Routine Pre-Operative Coagulation Profile for
Elective Craniotomy

Naveed Zaman Akhunzada, Saad Akhtar Khan, Muhammad
Shahzad Shamim, Sidra Sattar, Muhammad Bilal Tariq
Department of Neurosurgery, Aga Khan University Hospital, Karachi,
Pakistan

Background: It’s a general practice is to order pre-operative work
up as a knee jerk response. Neurosurgical pathologies in particular,
are linked with deranged coagulopathy. It's compounded by the fact
that the bleeding brain tends to swell, which coupled with limited
options for proximal control, packing and overall hemostasis, leads
to an over emphasis on pre-operative coagulation profile for every

patient undergoing craniotomy. Most neurosurgeons order routine
Prothrombin Time (PT) and Activated Partial Thromboplastin
Time (APTT) for all preoperative patients.

Method: It’s a retrospective review of the medical records of patients
admitted at Aga Khan University Hospital in last five years for
elective craniotomy. Hospital registry was used to identify files for
review. Data was collected on a predefined proforma and analysed
using SPSS version 19.

Results: A total of 1800 patients were included in the study. Out of
these 1800 patients, 26 patients (1.4%) had elevated aPTT or INR.
Of these 26 patients, 17 (0.9%) were expected to have deranged
coagulation profile as indicated by their history. In 9 (0.5%), of these
26 patients, unpredictable derangement of coagulation profile was
found. Coagulation profile of 7 (77%) out of these 9 patients were
repeated which all came out to be normal.

Conclusion: This study suggest that preoperative coagulation testing
in elective neurosurgical cases, excluding patients with relevant
history or anticoagulant use, is not mandatory. Furthermore,
the pursuit of abnormal coagulation tests in normal population
increases preoperative costs and cause unnecessary delays in
surgery, causing unwanted anxiety in patients.

Keywords: Coagulation, Craniotomy, Interquartile range (IQR),
INR (international normalized Ratio), aPTT (activated partial
thromboplastin time

OP-CM.04-03

Bone Flap Resorption After Autologous Cranioplasty may be
Preventable with ACEI-Inhibitors

Alessa Schiitz!, Michael Murek!, Lennart Henning Stieglitz?
Corrado Bernasconi’, Sonja Vulcu!, Jiirgen Beck!, Andreas Raabe',
Philippe Schucht!

(1) Bern University Hospital, Department of Neurosurgery, Bern,
Switzerland, (2) Zurich University Hospital, Department of
Neurosurgery, Zurich, Switzerland, (3) Bern University Hospital,
Department of Neurology, Bern, Switzerland

Background: Bone flap resorption (BFR) is along term complication
after autologous cranioplasty (AC). This study investigates risk
factors for BFR after AC. We focus on Angiotensin-converting
enzyme inhibitors (ACEI) which have been associated with a
beneficial effect on bone metabolism in orthopaedic, osteoporosis
and endocrinology research.

Method: Clinical and radiographic data of 158 patients who received
AC after decompressive craniectomy (DC) between June 2003 and
August 2015 at the Department of Neurosurgery, Inselspital, Bern
University Hospital, University of Bern, Switzerland, were evaluated
retrospectively. A Kaplan-Meier analysis of time from AC to
diagnosis of BFR was performed. Factors associated with BFR were
investigated using the log-rank test and Cox regression.

Results: Median follow-up time was 2.2 years (95%CI 1.9-2.5 years).
BFR occurred in 47 patients (29.7%) with a median time to event
(mTTe) of 3.7 years (95%CI 3.3-4.1 years). Univariate KM analysis
and log-rank test associated ACEI (mTTE not reached vs. 3.6 y,
p=0.02) and ventriculo-peritoneal-shunt (VP-shunt, mTTE 4.2
vs. 3.6y, p=0.024) with a lower probability of BFR. Cox regression
analysis associated ACEI (HR 0.24, 95%CI 0.09-0.63, p=0.004), VP-
shunt (HR 0.31, 95%CI 0.13-0.21, p=0.012), and male gender (HR
0.51, 95% CI 0.27-0.62, p=0.043) with a lower risk for BFR.
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Conclusion: This study demonstrates a lower rate of BFR in patients
receiving ACEIL Our results are in line with reports on the positive
influence of ACEI on bone healing and preservation. Further
analysis of the association between ACEI and BFR is needed and
will be evaluated in a multicenter prospective trial.

Keywords: Bone flap resorption, Craniectomy, Autologous
cranioplasty, Arterial hypertension, Ace-inhibitors

OP-CM.04-04

The Value of Routine Postoperative CT After Cranial
Neurosurgical Procedures, Retrospective Analysis

Soha Abdu Alomar', Sara Alagal’, Ghaida Rajab? Wesal Ali?,
Abdulla Banaeen?, Saleh Baeesa!

(1) King Abdulaziz University Hospital, Department of Surgery,
Division of Neurosurgery, Jeddah, Saudi Arabia, (2) King Abdulaziz
University, Faculty of Medicine, Saudi Arabia

Background: Routine post operative imaging is a common practice
by many neurosurgeons. Rationale for that is mainly to rule out post
operative complications such as hemorrhage, edema and tension
pneomocephalus. The need for proper resource allocation and
concerns with patients safety (radiation exposure and risk of patient
transfer) requires a careful assessment of the value of routine post
operative CT.

Method: Retrospective analysis of all patients who underwent
cranial procedures both in pediatric and adults population at
King Abdulaziz University Hospital in Jeddah, Saudi Arabia
between January 2010- August 2016. The rate of routine post op
CT, abnormal CT findings and subsequently the rate of medical or
surgical interventions based on these findings were calculated.
Results: 320 patients who underwent cranial neurosurgeical
procedures were included. 126 adults (39.4%). 169 female (52.8%).
162 had routine post op CT within 72 hours (50.63%). In the
routine CT group 81 of the cases (64.29%) were elective, while in
the no CT group 83 cases; almost half were elective cases ( 51.24% )
and half were emergency cases. Only 9 out of the 126 patients with
routine CT had changes in their management based on CT findings
(7.14%). The majority of these cases were emergency operations
(77.8%).

Conclusion: The use of routine post operative CT with the goal of
evaluating post operative complications has limited value on the
post operative patient management particularly in elective cases.
Careful clinical surveillance is superior to routine imaging for the
evaluation of such complications.

Keywords: CT, Imaging, Complications, Surgery, Cranial
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Demographic and Operational Characteristics of Foreign
Patients Operated by Same Neurosurgical Team in Ankara,
Turkey

Pinar Ozigik!, Kubilay Murat Ozdener?, Uygur Er?, Ali Savag*

(1) Department of Neurosurgery, Faculty of Medicine, TOBB
University of Economics and Technology, Ankara, Turkey, (2)
Neurosurgery Clinic, Kavaklidere Umut Hospital, Ankara, Turkey, (3)
Department of Neurosurgery, Faculty of Medicine, Diizce University,
Diizce, Turkey, (4) Department of Neurosurgery, Faculty of Medicine,
Ankara University, Ankara, Turkey

Background: Turkey is among the first ten countries preferred for
health tourism on the world. In the last five years the number of
foreign patients was increased five times. We report the demographic
and operational data of foreign patients who were operated by a
same surgical team in 3.5 years period.

Method: From Nov 2012 to May 2016, 148 patients, 72 women (3
months-70 years), and 76 men (6 months-103 years) were enrolled.
95% of the patients were from Iraq.

Results: Total 167 operations were done. Fifteen patients were
operated before in other centers. Transcranial operations for
tumoral lesions were performed on thirty-four patients with six
endoscopic transsphenoidal approaches, and one chronic subdural
hematoma drainage. Nine operations for V/P and V/A shunts and
revisions were done. Six patients were operated for congenital
diseases. Eighty-four operations for spinal degenerative diseases/
traumas, and four operations for spinal tumors were performed.
Eleven operations of functional neurosurgery, twelve operations
of peripheric nerves, and other approaches were performed.80%
of patients with tethered cord were explored before and none was
done un-tethering. We performed re-operation and un-tethering
for these cases. Lumbar microdiscectomy (n=33) and pedicle screw
fixation/decompression (n=22) followed by the ACDF (n=14) were
the most common procedures for the spinal diseases. The important
problem was persuading the patients for oncological therapy after
operations if they had metastasis or high grade gliomas. The patients
did not return for control evaluations if there was no neurological
symptom or complaint.

Conclusion: Since there is an increasing numbers of patients
travelling in search of medical care beyond their national
boundaries despite its associated risks, Turkey offers comprehensive
and outstanding services under superior conditions.

Keywords: Neurosurgery, Turkey, Health tourism

OP-CM.04-06

Clinical Features Following Traumatic Brain Injury in
a Combined Multidisciplinary Neurotrauma Clinic:
Experiences from a Tertiary Centre

James Hackett, Chris Bell, Ben Hall, Catherine Mcmahon, Heinke
Pullhorn, Ganesh Bavikatte
Walton Centre, University of Liverpool, Liverpool, United Kingdom

Background: Physical, cognitive and emotional sequelae in patients
with Traumatic Brain injury have been identified; some as late as
2 years post-injury. To aid in the specialist management of such
patients, a multidisciplinary neurotrauma clinic was initiated. This
study describes the outcomes of patients who attended the clinic.
Method: All patients who had attended the clinic since inception
were selected. Patient data was collected under the categories: basic
demographics, details of injury, initial CT findings, hospital stay
details, symptoms in clinic and outcomes (further investigations,
return to employment etc).

Result: 305 patients were included. Mean age was 47.5 and 72.1%
were male. Commonest mechanism of injury was falls (53.1%).
17.4% of injuries were classed as mild, 68.2% moderate and 14.1%
severe. Commonest injury locations were frontal (21.6%) and
temporal (16.1%) with contusions (37.4%) and subdural hematomas
(27.9%) the commonest type of injury. The most frequent physical
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complaint was headache (47.9%). 41.6% were referred to further
services: most frequently psychology (19.3%) and neuropsychiatry
(18.4%). Of 184 known to be employed before their injury, 48.4%
of these returned to work before their last appointment. Further
analysis of the data is ongoing.

Conclusion: Information gathered in this study about characteristics
of the TBI population and their outcomes allows for better targeting
of suitable patients for referral to a multidisciplinary clinic.
Keywords: Trauma, Rehabilitation, TBI

OP-CM.04-07

Critical Analysis of Complications of Brain Tumor Surgery in
Alexandria Main University Hospital

Heba Ibrahim Abouzahra, Osama Saad Abdelaziz, Tamer Ibrahim
Metwaly
Department of Neurosurgery, Alexandria Main University Hospital,

Egypt

Aim: To critically analyze complications of brain tumor surgery.
Method: In this study, 115 brain tumors patients (aged 5-70years)
were operated at department of neurosurgery, Alexandria Main
University during 6 months. Detailed history, complete neurological
examination, Neuroimaging according to the situation were done.
Detailed operative,postoperative course and follow-up for three
months were reviewed prospectively.

Results: Open craniotomies were done in 110 cases, while
stereotactic biopsies were done in 5 cases. Overall mortality
(1.9 %) and morbidity 33%. Overall neurological complications
0.14%. Postoperative hematoma (0.16%), averaging from tumor
bed hematoma and hematoma that needed urgent evacuation.
Postopertaive CSF leak (0.05%), wound-related infection (0.05%),
(0.07%) chest infection and (0.017%) meningitis and seizures
(0.02 %). In open craniotomies, total excision was done ( 84%).
Partial resection (0.06%) and near total resection (0.08%). Awake
craniotomy tried twice, failed once. Complications included
intraoperative injury to carotid artery in 1 case, neuological
complications in Gliomas in eloquent areas that was operated
without neuromonitoring (0.06%),Cranial nerve injuries (0.017%).
Cerebral salt wasting occurred in 1 case. Electrolyte imbalance
following Endoscopic transsphenoidal (0.4%). Posterior fossa
tumors needed CSF diversion whether endoscopic ventriculostomy
or shunt (0.38 %).

Conclusion: Our study is favourably comparable with the literature.
Keywords: Brain tumor, Morbidity, Mortality

OP-CM.04-08

Titanium Mesh Primary Cranioplasty in Open Depressed
Skull Fracture

Igbal Ahmad Kharal
Department of Neurosurgery, Teaching Hospital, Dera Ghazi Khan,
Punjab, Pakistan

Background: Approximately 25% of all skull fractures are
compound and merit immediate attention. Inadvertently fracture
segments are removed in emergency to worsen the cosmetic
problem. Open skull fractures have been traditionally managed in 2

stages: urgent craniotomy and elevation of the fracture with removal
of contaminated bone, debridement, and delayed cranioplasty.
Primary, single-stage repair of these injures has been said to entail
risks such as infections. Recent experience, however, disproved
these concerns.

Methods: We used a primary single-stage reconstruction for
patients presenting with open depressed skull fractures. All patients
received antibiotic prophylaxis. The patients underwent elevation of
the compound fracture and craniotomy if necessary. Debridement
was performed, followed by skull reconstruction using a 0.6-mm
titanium mesh. We present 7 consecutive 5(71%) male, 2(29%)
female patients (age b/w 13 to 45 years) who underwent primary
reconstruction of open depressed skull fractures from May 2014
to September 2014, were analyzed retrospectively. Clinical and
radiologic follow-up was performed 1 month after surgery. The
duration of the surgery was 2 to 3 hours.

Results: No evidence of adverse healing, wound infection, or
implant exposure or extrusion in any of the patients reviewed in
our series. Cosmetic deformity correction to excellent level was
achieved in better way as compared to contra lateral site.
Conclusion: Primary reconstruction of open fracture with
titanium mesh should be attempted as and when possible because
it is feasible, safe, and cosmetically preferable than the conventional
staged approach.

Keywords: Cosmetic deformity, Depressed fracture, Reconstruction

OP-CM.04-09

Cranioplasty- Reconstructive Surgery in Neurosurgical
Arena

Anisul Islam Khan
Department of Neurosurgery, Chittagong Medical College, Chittagong,
Bangladesh

Cranioplasty is an infrequently adopted procedure in Neurosurgery.
It is done in bone gap due to trauma, metastasis as well as some
after-procedure like decompressive craniotomy. In our center we
usually do this by autologus bone flap preserved after surgery,
bone cement (polymethyl methacrylate) and titanium mesh. In
addition to this reconstructive surgery is also done in patients with
craniosynostosis. The results of the procedures are favourable which
has been shown here.

Keywords: Cranioplasty, Craniosynostosis, Craniotomy, Bone
cement, Titanium

OP-EDS.01-01
Extended Endoscopic Endonasal Approach to the Skull Base

Omar Lopez Arbolay, Marlon Ortiz Machin, Peggys Cruz Perez
Department of Neurosurgery Hermanos Ameijeiras Hospital, Cuba

Background: Different approaches to the skull base have been
developed through the sphe-noidal sinus. Traditional boundaries
of the trans-sphenoidal approach can be extended in antero-
posterior and lateral plane. We review our experience with extended
endoscopic endonasal approach in 402 cases.

Method: We used the extended endoscopic endonasal approach
in 402 patients with dif-ferent lesions of the skull base. This study
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specifically focuses on: type of lesions, surgical approach, outcome
and surgical complications.

Results: Extended endoscopic endonasal approach was used in
402 patients with following lesions: 184 invasive adenomas, 10
clival chordomas, 52 craniopharyngiomas, 114 meningiomas, 4
cerebrospinal fluid leakages, 8 meningoencephalocele, 10 malignan
lesions and 20 thyroid ophthalmopathy. In tumoral lesions
gross total resection was achieved in 89%, with better results in
craniopharyngiomas 94%, followed by invasive adenomas with
90%, and meningiomas with 86%. The most frequent complications
were the insipid (8.6%) diabetes, meningoencefalitis (3%) and the
hydrocephalic (3.9%). Mortality was 3.2%.

Conclusion: The extended endoscopic endonasal approach is a
promising minimally invasive alternative for selective cases with
skull base lesions. As techniques and technology advance these
approaches have been the procedure of choice for most skull base
lesions. The extended endoscopic approaches are an excellent option
in the management of the patients with these complex pathologies
of skull base.

Keywords: Extended endoscopic approach, Skull base, Tumor

OP-EDS.01-02

Endoscopic Approach to Clival Chordoma and
Chondrosarkoma

Aykut Gokbel, Melih Caklili, Burak Cabuk, Ihsan Anik, Savas
Ceylan

Department of Neurosurgery and Pituitary Research Center, Kocaeli
University, Kocaeli, Turkey

Aim: To present the clinical results and the endoscopic surgical
approaches of total 40 chordomas and chondrosarkomas which
were radiologically and pathologically diagnosed.

Method: Between September 1997 and March 2017, 1887
patients who were operated on endoscopic transnasal route in
Kocaeli University Medical Faculty Neurosurgery Department
were retrospectively screened. In our study, 37 chordoma and
chondrosarkomas patients underwent 44 endoscopic approach.
Twenty-four of 37 patients were primary. Endoscopic surgical
anatomy of the clivus is classified in literature into three categories;
superior, middle and inferior. These 44 cases were divided into
groups according to this anatomic classification. Transclival,
transcavernous and transmaxillary approaches were used in
the cases. In four cases we performed combined transnasal and
transcranial approach.

Results: Gross total resection was performed in 16 patients.
Nearly-total resection was performed in 8 patients and subtotal
resection was performed in 13 patients. There was invasion to the
pterygopalatine fossa and parapharyngeal area in two cases and
occipitocervical junction invasion in one case. In three cases there
were intradural components with extradural component, in one
case there was only intradural component. Internal carotid artery
injury, cerebrospinal fluid leakage and postoperative cranial VI
nerve palsy were occurred in one patient.

Conclusion: Primary purpose in chordoma surgery is gross total
resection. Extended endoscopic approach is the most appropriate
surgical approach for extradural and intradural chordomas
extending in the midline from the suprasellar area to the foramen

magnum. Combined approaches are needed for the cases extending
to intracranial and infratemporal fossa.
Keywords: Endoscopic, Chordoma, Chodrosarkoma

OP-EDS.01-03

Three-Dimensional Multimodal Imaging and Intraoperative
Navigation in Endoscopic Skull Base Surgery

Sumin Geng
Department of Neurosurgery, Beijng Tiantan Hospital, Capital

Medical University, Beijing, China

Aim: To validate the utility of 3-dimensional multimodal imaging
(3D-MMI) and intraoperative navigation (ION) in endoscopic skull
base surgery.

Method: We performed 16 endoscopic skull base neurosurgical
operations (pituitary adenomas, chordomas, chondrosarcomas and
others) guided by 3D-MMI and ION techniques.

Results: In all patients, the 3D-MMI and ION techniques enabled
adequate visualization of the microsurgical skull base anatomy
(lesions, nerves, vascular structures, etc.) stereoscopically, especially
the relationship between lesion and internal carotid artery (ICA). It
is convenient for doctors to locate surgical procedures and lesions.
Thereby, allowing the surgeons to increase tumor resection and
avoid ICA injury during endoscopic skull base surgery.
Conclusion: 3D-MMI and ION techniques were found to be helpful
for endoscopic skull base surgery.

Keywords: 3D, Multimodal imaging, Navigation, Endoscopy, Skull
base surgery

OP-EDS.01-04

Impact of Evolution of the Endonasal Transsphenoidal
Approach on Overall Patients’s Outcomes at a Single
Institution

Hasan Jalaloddin, Salah Hemida, Alaa Abdel Hay
Department of Neurosurgery, Ain Shams University, Cairo, Egypt

Background: Over the past twenty years, the endonasal
transsphenoidal approach has evolved from a pure microscopic
approach to an assisted endoscopic one, followed currently by the
pure endoscopic approach. This has been true at our institution too.
Method: Retrospective analysis of the records of the patients
operated upon via the endonasal transsphenoidal approach at the
neurosurgery department, Ain Shams University, Egypt, during
the period from January 2003 till December 2015 revealed 524
cases. The microscope has been utilized in the first 132 consecutive
cases. While the endoscope has been adopted in the following
392 consecutive cases. We have compared both groups regarding
their demographic data, clinical presentations, laboratory and
radiological investigations, extent of excision, clinical and
radiological cure rates, overall patient satisfaction, morbidity and
lastly mortality.

Results: The overall extent of excision has been superior in the
endoscopic group compared to the microscopic group, 89% and
68% respectively. This has been true too for the overall clinical
improvement rates which have been 91% for the endoscopic group
compared to 78% for the microscopic one. Meanwhile, the overall
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morbidity rates have been relatively higher in the endoscopic
group, 13% compared to 8% in the microscopic group. There have
been three mortalities in the endoscopic group and two in the
microscopic one.

Conclusion: Our data suggest that the endoscopic endonasal
transsphenoidal approach is relatively superior to the microscopic
one in the hand of experienced surgeons. Adopting the technique
for sellar and perisellar pathologies will certainly improve the
overall results.

Keywords: Microscope, Endoscope, Endonasal, Transsphenoidal

OP-EDS.01-05

The Effectiveness of Neuroendoscopic Treatment of
Intracranial Cysts: A Retrospective Medical Record Review
Study

Peng Zhao', Chuzhong Li*, Xuyi Zong', Xinsheng Wang', Songbai
Gui', Yazhuo Zhang?

(1) Department of Neurosurgery, Beijing Tiantan Hospital, China,
(2) Beijing Neurosurgical Institute, China

Background: To assess the effectiveness of neuroendoscopy
compared with non-neuroendoscopic procedures for treating
patients with arachnoid membrane cysts in the lateral ventricles.
Method: The medical records of 28 patients with arachnoid
membrane cysts in the lateral ventricles who were treated
with neuroendoscopy and 39 such patients treated with non-
neuroendoscopic techniques using classic treatment procedures
were reviewed. The neuroendoscopic approach combined
craniotomy, corticectomy, lesion resection and cyst ventriculostomy
or cyst cisternostomy to restore normal cerebrospinal fluid
circulation. The non-neuroendoscopic techniques included
craniotomy, corticectomy, and lesion resection performed under a
microscope. Clinical outcomes of symptoms and cyst size change on
imaging were compared between the two treatment groups during
follow-up (range: 1-5 years).

Results: Patients in the neuroendoscopy group had significantly less
blood loss (p< 0.001) and shorter operative time (p<0.001), better
marked improvement in symptoms (64.3% vs. 5.1%, respectively),
and a higher total resection rate (92.9% vs. 66.7%; p=0.011)
compared with the patients in the non-neuroendoscopy group. In
the neuroendoscopy group there was no cyst recurrence whereas
in the non-neuroendoscopy group 8 (20.5%) patients had cyst
recurrence. However, all patients in the neuroendoscopy group had
postoperative transient fever and 8 (28.6%) patients had subdural
fluid accumulation which was treated and subsequently resolved
during follow-up. These symptoms did not occur in the non-
neuroendoscopy group.

Conclusion: We found that neuroendoscopic therapy for arachnoid
cysts in the lateral ventricles was more efficacious than non-
neuroendoscopic methods.

Keywords: Neuroendoscopy, Cysts, Intracranial, Operation

OP-EDS.01-06

Robotic Endoscopic Endonasal Transsphenoidal Surgery:
Preliminary Clinical Application

Alhusain Nagm', Toshihiro Ogiwara?, Tetsuya Goto? Kazuhiro
Hongo?

(1) Department of Neurosurgery, Al-Azhar University Faculty of
Medicine-Nasr City, Cairo, Egypt, (2) Department of Neurosurgery,
Shinshu University School of Medicine, Matsumoto, Japan

Background: Based on our previously published reports on
development and applications of robotic neurosurgery,1-7 the
authors applied the supporting robotic device (Intelligent Arm
Support System “iArmS®”) to endoscopic endonasal transsphenoidal
surgery (ETSS) and assessed its early clinical experience.

Method: Here, 43 patients with sellar region tumors were
included (29 pituitary adenomas, 3 meningiomas, 3 Rathke’s cleft
cysts, 2 craniopharyngiomas, 2 chordomas and 4 other lesions).
Multimodality ETSS were conducted to all cases. iArmS ° was used
to maintain the surgeon’s endoscope-holding arm during nasal and
sphenoid phases.

Results: The iArmS ° was a valuable tool for stabilizing the
surgeonss arm securely and following the surgeon’s arm-movement
automatically. It reduced surgeon’s fatigue and eliminated shaking
of the video image by providing a steady surgeon’s scope-holding
hand. There were no complications relating to the use of iArmS °.
Conclusion: As a novel of this study, the clinical results of
robotic ETSS verified that our “iArmS®” is an effective device that
improves preciseness and safety. The iArmS® allows continuous
precise manipulations that provide high-quality surgical results in
neurosurgical techniques. Besides, it is a useful automatic tool for
holding/following the surgeon’s arm. Robotic technology might
be an indispensable modality during ETSS that allows continuous
precise manipulations that provide high-quality surgical results in
neurosurgical techniques even in such a deep and narrow operative
field.

Keywords: Robotic surgery, Multimodality, ETSS, iArmS

OP-EDS.01-07
Endoscopic and Endoscopic Assisted Supraorbital Approach

Mohamed Arnaout’, Nouman Aldahak®, Hazem Soliman?, Hosni
Salama?, Mattia Del Maestro*, Renato Galzio®, Khaled Aziz'

(1) Department of Neurosurgery, Allegheny General Hospital, Drexel
University College of Medicine, Pittsburgh, PA, USA, (2) Department
of Neurosurgery, Zagazig University, Sharkia, Egypt, (3) Department
of Neurosurgery, Hospital Lariboisiére, Paris, France, (4) Department
of Neurosurgery, San Salvatore City Hospital, Coppito, LAquila,
Italy, (5) Department of Neurosurgery, L'Aquila University Hospital,
L' Aquila, Italy

Aim: To assess the assumed advantage of the pure endoscopic to the
endoscopic assisted or microscopic supraorbital key hole approach.
The idea is to measure accessibility in addition to the possibility to
avoid the surgical complications.

Method: Inaddition toillustration of clinical cases using microscopic
endoscopic approaches. We have performed eight dissections
on four cadaver heads integrated an operating microscope,
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endoscope, and neuronavigation. Comparison between visibility
and accessibility of sellar and parasellar region was evaluated.
Special structures to assess their preservation in both approaches
were defined. This was afforded by the pure endoscopic in the eight
sides and the microscope combination in the same eight sides of
each specimen. Accessibility was quantified for key structures using
linear measurements taken by the navigation system.

Results: Our measurements of the formalin fixed heads including
each side; the mean + SD (in mm) from the bone margin to anterior
communicating artery, to ipsilateral internal carotid artery, to
contralateral internal carotid artery, to basilar bifurcation, to optic
chiasma, to ipsilateral anterior clinoidal process, to ipsilateral
posterior clinoidal process, to ipsilateral optic canal.

Conclusion: Using endoscope alone during conducting the keyhole
approach is possible than using the endoscope as an assistance tool.
Our recommendations are to use the introduced measurements in
this study for the preoperative key hole approach planning taking
into consideration the racial variations. We do belief that after
starting the pure endoscopic approaches with more advances of
technology of endoscopes may replace the microscopic in the near
future.

Keywords: Endoscopic assisted, Pure endoscopic, Supraorbital,
Keyhole approach

OP-EDS.01-08
Endonasal Transsphenoidal Approach For Skull Base Lesions

Bagathsingh Karuppanan', Nageswaran Dhanuskody*
(1) Department of Neurosurgery, MMHRC, Madurai, India,
(2) Department of Otorhinolaryngology, MMHRC, Madurai, India

Background: There are wide variety of Anatomical Structures and
its Pathology Occupied the Skullbase area. In this Modern Era of
High resolution Radiological diagnostic aid we can able to reach the
pathology with help of modern Navigation system using Endoscopic
approach through the nose. As for as the Transsphenoidal approach
is concerned, sphenoid sinus is at the centre in all axis, from centre
we can extend laterally, Cranially as well as caudally to reasch and
remove the lesion.

Method: Almost 190 cases were operated irrespective of age & sex
in the period between 2010 to 1014 which includes benign tumors
of skull base like pituitary macroadenoma, planum sphenoidale
meningioma, aneurysmal bone cyst of anterior clinoid process,
craniopharyngioma, pituitary tuberculoma, clivus lesion, skull base
secondaries, CSF fistulas.

Results: In most of the cases total excision of tumor was done
except in few cases of pituitary macradenoma in which suprasellar
and para sellar extension was left behind as well craniopharyngioma
with calcification.

Conclusion: Endoscopic approach anterior skull base approach
using 4 hand surgical technique & Rigid Endoscope is safe and
effective for skull base leison surgeries. Meticulous preoperative
planning with Biochemical, radiological specially CT and MRI,
and also Intraoperative Navigation made the surgery successful
wit negligible percentage and complications. Dedicated Team work
with Rhinologist and Neurosurgeon ware key to the success of this
approach, inspite of a quite long learning curve. Due varied normal
anatomy and extremely variable pathology, expect intraoperative

as well as post operative complications, ready to take appropriate
measures to avoid as well treatment them.

Keywords: Skull base lesion, Endonasal transsphenoidal approach,
Neurosurgeon & Rhinologist team

OP-EDS.01-09

Conceptual Design of a Surgical Instrument-Guided Robotic
Neuroendoscope Holder - NeuRoboScope

Sahin Hanalioglu', Ahmet Ilkay Isikay', Mehmet Ismet Can Dede?,
Mustafa Berker'

(1) Hacettepe University Neurosurgery Department, Ankara,
Turkey, (2) Izmir Institute of Technology, Department of Mechanical
Engineering, [zmir, Turkey

Background: Since the introduction of endoscope into skull
base surgery, one of the most important drawbacks has been the
necessity of the surgeon to operate with one hand while holding the
endoscope with the other. A second surgeon or a static endoscope
holder has been proposed as a solution however, both are far from
fulfilling the need. In this study, we seek to meet this demand and to
develop an innovative, easily operable and widely applicable robotic
endoscope holder system.

Method: In this multicenter, multidisciplinary R&D project we
used radiology database to define normative values and variations
regarding paranasal bony anatomy for determining minimal
required workspace. We used sensors specifically designed for this
project to collect motion data from surgical tools in the operative
field.

Results: Sensors attached to surgical tools and endoscope
provided motion data in a three-dimensional space during surgical
procedures. Together with radiological data, we defined a workspace
and quantified safe physical boundaries. Generated data is used in
defining system requirements. We analyzed various solution models
for the conceptual design of mechanical, electrical and software
components of robotic endoscope control system that meet the set
and calculated system requirements.

Conclusion: Design and production of system components are
currently underway. Once prototypes of components have been
produced, design verification, system integration and preclinical
tests will be conducted to ensure a precise, efficient, safe and
compact design for our novel robotic endoscope holder system,
which is aimed to be a competitive one among its counterparts in

Turk Neurosurg (2017), 27: Supplement

the industry.
Keywords: Skull base, Neuroendoscopy, Robotic surgery,
Endoscope holder
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OP-EDS.02-01

Analyses of Long-Term Results of Pituitary Surgery for
Cushing’s Disease and Predictive Factors for Remission and
Recurrence

Nurperi Gazioglu', Necmettin Tanriover', Mahmut Camlar’, Burak
Kinalz®, Merve Oren', Olcay Evliyaoglu®, Ozlem Celik®, Ela Keskin?,
Ozge Polat Korkmaz?, Pinar Kadioglu?

(1) Department of Neurosurgery, Cerrahpasa Medical Faculty,
Istanbul University, Istanbul, Turkey, (2) Division of Endocrinology-
Metabolism and Diabetes, Department of Internal Medicine,
Cerrahpasa Medical Faculty, Istanbul University, Istanbul, Turkey,
(3) Department of Neurosurgery, Tepecik Training and Research
Hospital, University of Health Sciences, Izmir, Turkey, (4) Division
of Pediatric Endocrinology, Department of Pediatrics, Istanbul
University Cerrahpasa Faculty of Medicine, Istanbul, Turkey, (5)
Department of Public Health, Istanbul University, Istanbul Faculty of
Medicine, Istanbul, Turkey

Aim: To determine early, third month remission rates, complications
of surgery, recurrence rate, time to recurrence and factors that may
influence remission and recurrence.

Method: Medical records of 162 consecutive patients operated
for Cushing’s disease by a single surgeon (NG) between 1997 and
2017 were evaluated retrospectively. 26 patients were excluded as
they didn’t show up for the first follow-up at the third month. Age,
gender, radiological, histological factors, type of surgery, pre and
post-operative hormone levels were analysed for possible impact
on remission and recurrence. The results were analysed statistically
with Fisher exact, Mann Whitney-U and Kolmogorov-Simirnov
tests.p<0,05 was considered statistically significant.

Results: Mean age was 37,5 (ranging from 5-71)with mean
follow-up of 103 months (range 3-247). According to size of
tumor %53 (n:72) was microadenoma(0-10 mm), %23,5 (n:32)
macroadenomas (>10 mm) and %23,5 (n:32) has undetectable
tumor on MRI. %83,1 (n:113) of the patients underwent microscopic
transsphenoidal surgery (TSS), %15,4 (n:21) endoscopically and
%1,5 (n:2) transcranial approach as the first-line treatment. First
week remission rate was %66,2 (n:90), 3rd month remission rates
was %75,7 (n:103) and recurrence rate was %19,1 (n:26) after first
surgery. With further treatments including additional surgery,
gamma-knife, adrenalectomy and medical therapy (ketaconazole,
pasireotid) final follow-up remission rates increased to %90,4
(n:123). There was statistically significant difference between 24th
hour cortisol levels and final follow-up remission status (p=0,013).

Conclusion: Treatment of Cushings disease is problematic.
Pituitary surgery is safe and effective but at long-term there are
increasing number of recurrences. Early hypocortisolemia is not a
sine qua non condition for remission. There is need for more studies
with larger series to define precise remission criteria and predictive
factors for relapse.

Keywords: Cushing’s disease, Pituitary surgery, Transsphenoidal,
Remission

OP-EDS.02-02

Extended Endoscopic Endonasal Transsphenoidal Approach
for Sellar-suprasellar Tumour

Mohammad Hoassain
Department of Neurosurgery, BSM Medical University, Dhaka,
Bangladesh

Extended Endoscopic transphenoidal approach for sellar-suprasellar
tumour is now popular throughout the world. Common sellar-
suprasellar tumours are pituitary adenoma, craniopharyngioma,
tuberculam sella meningioma. We have operated 34 cases of
sellar-suprasellar tumour by extended Endoscopic Endonasal
approach. Pituitary adenoma 20 cases, Craniopharyngioma 12 &
Tuberculam sella meningioma 2 cases. Gross total removal done-
12 cases of pituitary adenoma, 7 cases of craniopharyngioma and
1 case in tuberculam sella meningioma. Visual acuity and visual
field improve in 15 cases. CSF leak developed in 6 cases, 3 cases
required secondary repair. Permanent DI developed in 10 cases.
Two patient died, One patient due to tumour bed haematoma
and another case may be due to hypothalamic injury. One patient
developed meningitis was treated by antibiotics. Nasal problems
was seen in 2 patients. Extended Endoscopic Endonasal approach
is an excellent alternative approach with good result for removal
of selective seller-supraseller tumour due to Panoramic view and
better visualisation of lateral and supraseller region. Endoscope also
provide better visualisation to differentiate between normal tissue
and tumour tissue.

Keywords: Extended, Endoscopic, Endonasal, Transsphenoidal,
Suprasellar

OP-EDS.02-03

Endoscopic Endonasal Treatment of Acromegaly

Derya Karaoglu Giindogdu!, Ali Erdem Yildirim?, Denizhan
Divanlioglu®, Ozhan Ugkun?, Ibrahim Ekici’, Ahmet Deniz Belen®
(1) Sivas Numune Hospital, Sivas, Turkey, (2) Yiiksek Ihtisas
University, Neurosurgery, Ankara, Turkey, (3) University of Health
Sciences, Ankara Numune Education and Training Hospital, Ankara,
Turkey

Acromegaly is a chronic disease, related to excess of GH and IGF-1,
generally caused by pituitary adenomas which are GH- secreting.
Because of uncured acromegaly lead to high mortality and morbidity,
it should be treated surgically. The aim of this study is evaluate the
consequensus of pure endoscopic transsphenoidal surgery in series
with acromegaly and rewieve the remission rates according to 2002
and 2010 consensus remission criterias, also produce the predictors
of remission and mention about associated complications. In this
study, we retrospectively analyzed the medical records of 129
patients who have GH-secreting adenomas and operated via pure
endoscopic endonasally at Ankara Numune Training and Research
Hospital between November 2010 and March 2016. Tumors were
classified according to size and tumor extension. Patients’ follow
up periods were minimum 6 months. The consequences were
evaluated in accordance with 2002 and 2010 consensus remission
criterias. According to 2002 criteria the total remission rate was
73.4% and this rate decreased to 65.3% according to 2010 criteria.
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Parasellar extension, cavernous sinus invasion and relapse of tumor
were associated with lower rates of disease control. After surgery
new endocrinopathies were seen in 6 patients; 3 were transient DI,
1 was permanent DI and 4 were hypopituatirism. Pure endoscopic
transsphenoidal surgery is an effective and safe option for the
treatment of acromegaly. In this study we have high remission levels
with this option according to 2002 and 2010 consensus criterias.
Keywords: Acromegaly, Endoscopic transsphenoidal surgery,
Remission, Outcome

OP-EDS.02-04

Outcome of Neurosurgical Management (Transsphenoidal
Endoscopic and Microscopic) of Giant Pituitary Adenomas:
Our Experience with 210 Cases

Raziul Haque
Neurosurgery Department, Dhaka Medical College, Bangladesh

Background: Patients with pituitary adenoma with parasellar and
suprasellar extension usually present to an ophthalmologist or a
neurosurgeon due to visual impairment and endocrine dysfunction.
Pituitary apoplexy is a special entity and neurosurgical emergency.
Pituitary adenoma represents 10% of all intracranial tumours.
Method: 210 cases of giant pituitary tumors that presented to us
with HA, visual impairment, endocrinopathies, or with altered level
of consciousness were included. All patients were investigated and
operated from January 2006 to October 2015.Average follow up
period is 26 months.

Results: Total number of cases-210. Clinical presentation was visual
impairment, HA, ocular palsy, proptosis and endocrinopathies.
Carotid encasement was found in 12 cases. All patients were
operated by transsphenoidal approach either endoscopically (95
cases) or microscopically (115 cases).Total removal done in 145
cases and subtotal resection done in 64 cases with adequate optic
apparatus decompression. More than one operation was done in 41
cases. One patient with gigantism died due to peroperative carotid
artery injury. Two patients died from septicaemia. Tumor recurred
in 46 cases. Mild to moderate DI developed in 32 cases that were
managed accordingly. One patient developed pseudoaneurysm in
cavernous sinus ICA that was treated transcranial microsurgical
trapping. Complete visual recovery was in 108 cases. Vision
improved to some extent in 80 cases. One patient developed
pseudoaneurysm in cavernous sinus ICA that was treated
transcranial microsurgical trapping. Complete visual recovery was
in 108 cases. Vision improved to in 80.

Keywords: Giant pituitary adenoma, Endoscopic, Transphenoidal

OP-EDS.02-05
Endoscopic Endonasal Approach to Sellar and Parasellar

Areas. Anatomical and Clinical Experience in Cairo
University

Amr K Elsamman!, Reda Kamel?, Hesham Lashin?
(1) Department of Neurosurgery, Cairo University, Cairo, Egypt,
(2) Department of Ear, Nose and Throat, Cairo University, Cairo,

Egypt

Background: Endoscopic Endonasal Approaches had gained

significant popularity among skull base surgeons replacing
microscopic transsphenoidal and even lateral skull base approaches
for selected pathologies. The design of the approach depends
primarily on the targeted anatomy and the aim of surgery.

Method: 287 cases of sellar, suprasellar and parasellar lesions
were operated upon by EEA from 2007 to 2016 by the authors
in Cairo University Hospitals. clinical examination, radiological
and laboratory studies were done and recorded both pre and post
operatively.

Results: Main parasellar lesions were cavernous sinus lesions,
middle fossa schwannomas, and angiofibromas. The amount of
bone resection varied from cases to case. total resection was possible
in 68%. No operative related mortality.

Conclusion: In planning the endoscopic approach to sellar and
parasellar area, careful study of the preoperative imaging is crucial
with pretend good command of knowledge of anatomy of this
region.

Keywords: Sella, Parasellar area, Cavernous sinus, Pterygoids

OP-EDS.02-06

Outcome of Endoscopic Endonasal Transsphenoidal Surgery
for Pituitary Adenoma: A Study of 151 Cases

Muhammad Usman!, Muhammad Usman?, Mumtaz Ali!

(1) Neurosurgery Department, Lady Reading Hospital, Medical
Teaching Institution, Peshawar, Pakistan, (2) Neurosurgery
Department, Gajju Khan Medical College, Bacha Khan Medical
Complex, Swabi, Pakistan

Aim: To analyze the outcome of endoscopic endonasal
transsphenoidal surgery for pituitary adenoma in terms of
improvement in symptoms, hormonal profile, recurrence and
complications.

Method: This observational retrospective study was conducted in
the department of Neurosurgery, Lady Reading Hospital Peshawar
from January 2014 to June 2016. The documentation was done
according to the preformed proforma including demographics,
symptomatology, hormonal profile and finally outcome was
measured in terms of improvement in symptoms, hormonal profile,
hospital stay and post-operative complications.

Results: Total 151 patients were included, of which 94% were
operated first time. Most of them were male (55%). The most
common symptom at presentation was headache, 93.38% followed
by visual loss, 87%. Post-operative visual improvement occurred in
86%, while headache improved in about 90% and hormonal control
was achieved in 74% of the patients. Diabetes insipidus occurred in
9.27%, CSF leak in 4.63% and one patient expired due to secondary
infection.

Conclusion: Pituitary adenoma is common in middle age males;
if endoscopic endonasal transsphenoidal surgery is done by
experienced hands then there is minimal mortality and morbidity
due to procedure.

Keywords: Outcome, Endoscopic endonasal transsphenoidal
surgery, Pituitary adenoma
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OP-EDS.02-07

Can We Predict Visual Impairment Based on the Size of
Pituitary Tumor?

Maryam Jalessi', Amin Jahanbakhshi!, Elahe Amini?

(1) Skull Base Research Center, Hazrat Rasoul Akram Hospital, Iran
University of Medical Sciences, Tehran, Iran, (2) ENT- Head and Neck
Research Center and Department, Hazrat Rasoul Akram Hospital,
Iran University of Medical Sciences, Tehran, Iran

Aim: To find a cut point for tumor size based on perimetry that
shows the beginning of significant visual impairment.

Method: In this cross-sectional study on 92 patients, the sagittal
pituitary MRI was used to assess the superior-inferior diameter
(SId) of the tumor, the suprasellar part, and the axis of tumor
growth. The effect of the axis on the displacement of chiasm was
calculated using the Sinus of the angle of axis with the anterior skull
base (Sin). Visual impairment was defined using mean deviation of
the worst eye in each patient. Receiver operating characteristic curve
analysis was used to define a cut point.

Results: The size cut point for visual field defect was 25.5 mm
for total SId, while it was 11.5 mm for suprasellar SId. With the
inclusion of the axis in the calculation, the new cut point was 10.3
mm for suprasellar SId multiplied by Sin6.

Conclusion: A discrepancy was showed between SIds of various
parts of the tumor. The SId of the suprasellar part, along with the
axis of growth can be used to predict the visual field defect more
accurately than the total SId. This result help the surgeon to better
decide the time of surgery.

Keywords: Pituitary adenoma, Visual impairment, Trans-sphenoid
surgery

OP-EDS.02-08
Surgical Treatment of Pituitary Tumours

Rajiv Kumar Jha
Department of Neurosurgery, Bir Hospital, Nepal

The pituitary gland is also called the master gland of the body and
its tumours represent 10-15% of all intracranial tumors, with an
annual incidence of 0.2-2.8 cases per 100,000 persons. The surgical
treatment of pituitary tumours underwent considerable evolution
during the past centennial. Since Schloffer’s first description,
excellent surgeons refined the surgical techniques, utilized
hormonal measurements and imaging investigations at different
times to define surgical success or failure. To date, transsphenoidal
surgery is the approach of choice for over 90% of pituitary tumours,
but still transcranial operations are needed even in experienced
hands when asymmetrical and large pituitary tumours with minor
intrasellar components present. When the indication for surgery
stands, the complication rate to date is relatively low, particularly
if the surgeon and his or her centre have sufficient experience in
the field. Re-operations are generally associated with less favourable
outcomes. This is a prospective study of data of all patients operated
from September 2013 to September 2016(3years).The demographic
factors of Age, Sex is studied along with the the size of adenoma,
clinical symptoms before and after surgery, type of surgery,
complications and final outcome. The total number of cases was 50,

with predominantly males (32 cases) than females (18 cases).The
most common mode of presentation was with headache followed
by visual changes. Hormonal changes was found in 31 patients with
pituitary apoplexy in only 3 cases. DI and CSF leak were coomon
post op complications, no mortalities. Tumour resection was
complete in 45 patients.

Keywords: TSS, Pituitary Tumor, Sublabial

OP-EDS.02-09

Efficacy of Multilayer Reconstruction After Endonasal
Endoscopic Transcribriform Approaches

Suha Beton!, Gokmen Kahilogullari’, Hazan Basak’, Selcuk
Mulazimoglu!, Hasan Caglar Ugur?, Cem Meco'

(1) Department of Otolaryngology, Ankara University, Ankara,
Turkey, (2) Department of Neurosurgery, Ankara University, Ankara,
Turkey

Background: Endonasal endoscopic transcribriform approaches
aiming to manage various pathologies like olfactory groove
meningiomas could reveal large craniotomies opening to the
sinonasal cavity at the end of the procedure. Large defects created
by this approach between two lamina papyracea could involve
resection of crista galli and reveal challenges during reconstruction.
The aim of this report is to emphasize the value of multilayer
reconstruction techniques for watertight closure after endoscopic
transcribriform approaches.

Method: Retrospective analysis of all patients operated between
2009 and 2015 at our tertiary care unit through an endoscopic
transcribriform approach. Postoperative outcomes of reconstruction
were evaluated by endoscopy and objective CSF testing in nasal
secretion.

Results: Fourteen patients were included to the study, 11
requiring surgery for tumor removal (olfactory groove
meningioma 6, esthesioneuroblastoma 2, fibrous dysplasia 2 and
meningoencephalocele 1) and 3 for CSF fistula closure. Multilayer
reconstruction was done in all patients using fascia lata in intradural
underlay, extradural underlay and overlay fashion. After 2013
nasoseptal flap was utilized as the last layer in 8 patients. Twelve
patients had Draf IIT and 2 required Draf IIB drainage procedure
for frontal sinus aeration during reconstruction. No postoperative
clinical CSF leak was encountered, verified by Beta-2-Transferrin
test in nasal secretion at 1st month and endoscopic mean follow-up
of 21 months.

Conclusion: Multilayer reconstruction of the large anterior skull
base defects with facia lata promises a stable and effective closure
method after transcribriform approaches. Use of nasoseptal flaps as
the last layer improves stability and results in rapid healing.
Keywords: Transcribriform approach, Reconstruction, Surgery
outcomes

OP-EDS.03-01
Results of Complications of Endoscopic Transsphenoidal

Surgery for Pituitary Adenomas: Retrospective Evaluation of
1630 Cases

Melih Caklili, Aykut Gokbel, Burak Cabuk, Thsan Anik, Savas
Ceylan
Department of Neurosurgery, Kocaeli University, Kocaeli, Turkey
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Aim: To present complications of 1630 cases with pituitary adenomas
confirmed by radiological imaging methods and endocrinological
tests whose surgical interventions were performed in our clinic with
endoscopic transsphenoidal approach. We discussed the clinical
outcomes of the cases, the length of stay in the hospital and the life
quality of the patients in the postoperative period.

Method: Between September 1997 and March 2017, 1630 pituitary
adenomas operated with endoscopic transsphenoidal route were
screened retrospectively in Kocaeli University Neurosurgery Clinic.
Results of endoscopic transnasal approach of pituitary adenomas
were assessed by patient medical discharge reports, operation
reports, preoperative and postoperative magnetic resonance
imaging reports, laboratory results and long-term follow-up.
Results: The treatment goal for adenomas releasing growth
hormone and adrenocorticotropic hormone is to remove as much
tumor tissue as possible and allow the patient to enter remission
without additional treatment need. In our series, the greatest
number of complications was cerebrospinal fluid (CSF) fistulas
(2.8%). It was followed by transient diabetes insipidus (2.2%),
syndrome of inappropriate antidiuretic hormone (ADH) secretion
(1.6%), intratumor hemorrhage (1.4%), permanent diabetes
insipidus (1.1%) and epistaxis (0.8%), respectively.

Conclusion: These complication rates lead to reduced life quality
and cause need for a new surgical or medical treatment in the
postoperative period. Endoscopic technique contributes greatly
to the excision of adenomas with a wide view of field opportunity
compared to the microscopic technique. It is also a technique
that shortens the length of stay in the hospital and has a lower
complication rate.

Keywords: Complication, Endoscopic, Pituitary adenoma

OP-EDS.03-02

Outcome of Endoscopic Endonasal Transsphenoidal Surgery
for Pituitary Adenoma

Akram Ullah
Department of Neurosurgery, Lady Reading Hospital, Peshawar,
Pakistan

Aim: To analyze the outcome of endoscopic endonasal
transsphenoidal surgery for pituitary adenoma in terms of
improvement in symptoms, hormonal profile, recurrence and
complications of this approach.

Method: Study type (observational retrospective,duration); Ist
Jan 2014 to 1st Nov 2016.consent taken from ethical research
committee. Predesigned proforma filled including age, gender,
address of the patient, presenting complaints,hormonal profile,
and outcome of patient in terms of improvements in symptoms,
hormonal profile,hospital stay and post-operative complications.
Patients with pituitary adenoma who underwent endoscopic
endonasal transsphenoidal surgery were included in the study while
excluding patients other suprasellar lesions.

Results: Total 162 patients were included in this study (151/93.21%)
were operated 1st time while (11/6.79 %) were redo cases.
Male 88(54.32%) and female were (74/45.68%). age ranged
from 20 - 75 years with mean age 36 + 5 SD. Most common
symptom at presentation was headache in 151 ( 93.20 %),visual
loss in 140 (86.42%) patients. Nonfunctional adenomas in

(40/24.69%),prolactinoma 46 /28.4%) and acromegaly accounted
in 9 cases(5.69%). Average time of surgery was 45 minutes. Post
operative visual improvement occurred in140 /(86.42%)patients
while headache improved in patients (151/93.21%) and hormonal
control was achieves in 121( 74.70%). patients Diabetes insipidus
occurred in 15/(9.26%) patients, CSF leak in 7/ (4.32%) patients and
mortality was one patient died due to secondary infection.
Conclusion: Pituitary adenoma is common in middle age males
if endoscopic endonasal transphenoidal surgery is done by
experienced hands then there is minimal mortality and morbidity
due to procedure.

Keywords: Endoscopic endonasal
adenoma, Prolactinoma, Acromegaly

transsphenodal, Pituitary

OP-EDS.03-03

Volumetric Assessment for Completeness of Resection Using
Intraoperative MRI in Endoscopic Transsphenoidal Pituitary
Surgery

Deepak Keshav Bhanagle, Sudhir Dubey
Department of Neurosurgery, Medanta Hospital, Delhi, India

Aim: To assess the role of intraoperative MRI in endoscopic
transsphenoidal pituitary surgery with regards to efficacy and
volumetric completeness of resection.

Method: Total 220 patients were operated from August 2013 to
July 2106 for pituitary macroadenomas. After initial resection a
volumetric assessment analysis was done and decision to re-operate
was taken intraoperatively. completeness of resection was assessed
postoperatively and also at 3 months follow-up. All complications
noted. Details study done on requirement of hormonal supplements
and complication, CSF leaked, etc

Results: 28 cases were reoperated after assessment of residual mass
in the intraoperative MRI. The resection rates increased significantly
from 51.3% to 85.6 % in these cases. It did not increase in the risk of
complications such as CSF leak and Meningitis. Complication rate
was 5.6%, transient DI 20%,ICA injury in one patient.

Conclusion: Intraoperative MRI increases the extent of resection by
giving real time information about the residual tumor after initial
resection intraoperatively. It is a safe and effective adjunct to achieve
better resection rates. It is all real-time assessment, many patients
are saved of a re-do surgery. It also Reduces the cost of overall
management as well as the duration of treatment if significant tumor
tissue was removed at the primary surgery with intraoperative MRI
help. It ensures to a greater extent the remission of hormonally
active tumors and decreased recurrences over a long term follow-up
Keywords: Intraoperative MRI, Volumetric analysis, Endoscopic
pituitary, Extent of resection, CSF leak
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OP-EDS.03-04

Intraoperative Lumbar Drainage Facilitates Gross Total
Resection of Pituitary Macroadenomas and Reduces the
Cerebrospinal Fluid Leak Rate Associated with Endoscopic
Transsphenoidal Surgery

Shi Ming He', Yuan Wang', Tao Zheng', Wenhai Lv', Long Chen',
Tianzhi Zhao', Lanfu Zhao', Huaiyu Sun?, Eric W Sankey®, Guodong
Gao', Yan Qu'

(1) Department of Neurosurgery, Tangdu Hospital, Fourth Military
Medical University, Xian, China, (2) Department of Neurosurgery,
General Hospital of Tiefa Coal Industry Company, Liaoning, China,
(3) Department of Neurosurgery, Duke University Medical Center,
Durham, USA

Background: Premature prolapse of the suprasellar extension of
a macroadenoma may hinder gross total resection (GTR) and
increase the risk of perioperative cerebrospinal fluid (CSF) leak. The
aim of this study is to postulate and evaluate whether controlled,
intraoperative lumbar drainage of CSF facilitates tumor removal
and reduces the rate of CSF leak.

Method: Clinical data of 135 patients with pituitary
macroadenoma who received endoscopic transsphenoidal surgery
were retrospectively analyzed. Patients were stratified into an
intraoperative lumbar drainage group and a control group without
CSF drainage. Lumbar catheters were placed preoperatively and
CSF was drained during tumor removal for all patients in the
lumbar drainage group. GTR rate and CSF leak rate were assessed,
both intraoperatively and postoperatively.

Results: Intraoperative cerebrospinal fluid drainage was associated
with a higher rate of total tumor resection, with a GTR rate of 92.94%
compared to 78.00% (P = 0.0115), especially in macroadenomas
with suprasellar extension (Grade A, 100% vs. 89.29%). The rate of
intraoperative CSF leak showed a similar pattern of improvement,
with a leak rate of 10.59% in drainage group vs. 32% in control
group, p = 0.002. No catheter-associated complication was observed
in our study.

Conclusion: Intraoperative lumbar drainage may assist surgeons
during endoscopic transsphenoidal resection of macroadenomas
by achieving a higher rate of GTR and decreasing the rate of
perioperative CSF leak, without catheter-associated complication.
This data suggests that this technique may be preferable for the
endoscopic treatment of patients with macroadenomas.

Keywords: Cerebrospinal fluid leak, Pituitary adenoma, Endoscopic
transsphenoidal surgery, Lumbar drainage, Gross total resection

OP-EDS.03-05

Endoscopic Transnasal Transsphenoidal Surgery for Large
Pituitary Adenomas

Yu Shu Yen, Jau Ching Wu, Chao Hung Kuo, Wen Yuh Chung
Department of Neurosurgery, Neurological Institute, Taipei Veterans
General Hospital, ¢ School of Medicine, National Yang-Ming
University, Taipei, Taiwan, R.O.C.

Background: Large pituitary adenomas(=3cm) were mostly
approached from transcranial surgery, which may create higher
mortality and morbidity rates while achieved lower resection results.

With panoramic and different angled views, endoscopic transnasal
transsphenoidal approach (ETSS) potentially provides another
efficient but less risky operation for large pituitary adenomas
compared with craniotomy procedures.

Method: From 1998 to 2013, 210 cases of large pituitary adenomas
were all exclusively first treated with ETSS. The procedures were
tailored in different individualized cases with one or two-nostril,
and extended or simple ETSS. The seller floor and skull base were
repaired in multi-layers without naso-septal flap.

Results: Post-operative MRI at 3 months showed 160(76.2%)
tumors were radically(295%) removed. Among 196 cases with pre-
operative visual deficits, 171(87.2%) got improved optic functions
and 4(2%) deteriorated after ETSS. There was no peri-operative
mortality but 8(3.8%) major complications were encountered
including 1 ICA injury, 1 seller hematoma, 3 intraventricular
hematomas, and 3(1.4%) cases of post-operative CSF leakage. In a
mean follow-up of 38.4(3-150) months, 68(32.1%) cases received
subsequent treatments with gamma-knife radiosurgery (n=61,
29%), dopamine-agonist (n=18, 8.6%), 2nd or 3rd transsphenoidal
surgery (n=10, 4.8%) and craniotomy (n=3, 1.4%) for long-term
tumor control.

Conclusion: Compared with craniotomy approach, endoscopic
transsphednoial surgery as the first treatment for large pituitary
adenomas affords both superior treatment efficacy and acceptable
low complication rate. Coupled with radiosurgery or medical
control, most cases with this challenging tumor were long-term
controlled. Extensive skull base craniotomy for large pituitary
adenomas is decreased when the ETSS was properly selected.
Keywords: Large pituitary adenomas, Endoscopic transsphenoidal
surgery, Gamma-knife radio-surgery, CSF leakage

OP-EDS.03-06

Quality of Life Following Endoscopic
Transsphenoidal Surgery for Pituitary Adenoma

Endonasal

Silin Wu, Ye Gu, Yuying Huang, Tyh Chai Wong, Hailin Ding,
Tengfei Liu, Yu Zhang, Xiaobiao Zhang

Department of Neurosurgery, The Affiliated Zhongshan Hospital of
Fudan University, China

Aim: To investigate the feasibility and safety of using endoscopic
endonasal transphenoidal approach for resection of non-funtioning
invasive pituitary adenoma.

Method: A retrospective review of 27 cases of non-functioning
invasive pituitary adenoma under endoscopic endonasal
transsphenoidal surgery (EETS) resections data was collected at
the Neurosurgical Department of Zhongshan Hospital Fudan
University from May 2014 to December 2015. In the overall, 17
cases are Male, 10 cases are female, and age is between 27-75 years
old, average 54 years old. Tumor’s diameter is betweenl.5~5.2cm,
average 3.1cm.The postoperative and followed-up data of all cases
of patients after endoscopic endonasal transsphenoidal surgery was
evaluated.

Results: In this series of 27 cases of IPA resected through endoscopic
endonasal approach, 20 cases (74%) achieved gross total resection
and 7 cases (26%) achieved subtotal gross resection. The follow-up
periods ranged from 3 to 12 months. During this follow-up periods,
MRI showed no sign of recurrence in 17 cases, 0 cases were confirmed
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recurrence, 7cases were confirmed residual. The preoperative visual
impairment in 20 patients was improved in 14 cases (70%) after
operation, remained no change in 5 cases (25%), deteriorated in
1 case (5%). Postoperative visual impairment occurred in 28.57%
(2/7) of patients, but then improved. Preoperatively 12 patients had
hypopituitarism but perfectly improved after operation in 5 cases
(42%), the remain cases have significantly improved.

Conclusion: We suggest that the endoscopic endonasal
transsphenoidal surgery (EETS) method is a safe and efficient
surgical technique for removal of invasive pituitary adenoma,
providing the suitable cases to be sure the efficacy of surgery, and
also minimal postoperative complications.

Keywords: Invasive pituitary adenoma, Surgery, Endoscopic,
Outcome, Follow up

OP-EDS.03-07

Clinical Presentations, Imaging Features and Results of the
Endoscopic Endonasal Transsphenoidal Surgery for Pituitary
Tumors

Pham Anh Tuan, Lam Huyen Tran
Department of Neurosurgery, University of Medicine and Pharmacy,
Ho Chi Minh City, Viet Nam

Aim: To evaluate the efficacy and safety of the endoscopic endonasal
transsphenoidal surgery in patients with pituitary adenomas.
Method: Between April 2008 and December 2014, 45 pituitary
adenomas were operated by the endoscopic endonasal
transsphenoidal surgery. The clinical presentations, imaging
features and the results of surgery were evaluated and compared
with the literature.

Results: 45 patients consisted 19 males and 26 females. The age
ranged from 16 to 74 years (the mean age 45.2+14.8 years). It
consisted 66,8% nonfunctioning pituitary adenoma and 33.2%
functioning adenoma. Clinical presentation was dominated by
visual disturbances (53.3%) and headache (48,9%). The rate of
marcoadenoma was 93.3%. Cavernous invasion was related in
24,2% the patients. The rate of gross total resection (GTR) was
80%. The rate of GTR for tumors with diameter <30 mm was 91.2%
and that for the tumors with diameter >30 mm was 45.5%. For the
tumors with cavernous invasion, the rate of GTR was 36.4%. The
rate of endocrinological cure was 66.67%. There was no mortality.
The complications were CSF leakage (6.7%), diabetes insipidus
(6.7%), epistaxis (8.9%), sphenoidal sinusitis (4.4%). The recurrent
rate was 6.67%.

Conclusion: The pituitary adenoma is predominant in woman.
The main clinical presentation is visual disturbances and headache
outside the endocrinological symptoms. Almost of pituitary tumors
is macroadenoma. The endoscopic endonasal transsphenoidal
surgery is effective and safe in treatment this lesions. Cavernous
invasion, the diameter of tumor >30mm and optic atrophy is related
with the outcome of surgery

Keywords: Pituitary adenoma, Nonfunctioning pituitary
adenoma, Functioning pituitary adenoma, Endoscopic endonasal
transsphenoidal surgery

OP-EDS.03-08

Management of Arachnoid Herniation After ETSS for Large
Pituitary Adenoma

Guive Sharifi', Nader Akbari? Tohid Emami Meybodi?

(1) Shahid Behshti University of Medical Sciences-Neurosurgery
Department, Iran, (2) Shahid Behshti University of Medical Sciences,
(3) Iran University of Medical Sciences

The endoscope was introduced in clinical neurosurgical practice
in 1963 by Gerard neurosurgical practice in 1963 by Gerard
Guiot et al. Three decades after Guiot’s intuition, Jho and Carrau
and their colleagues, described in detail a “pure” endoscopic
endonasal transsphenoidal technique, with the endoscope used
as the sole visualizing tool throughout the entire procedure.
The operation is usually performed through a single nostril up
to the anterior sphenoidotomy. It can be considered three main
surgical steps: a nasal phase, a sphenoidal phase and a sellar
phase. Today ETSS is best option for managent of pitutray tumors.
Atthe end of the procedure, once tumor removal has been completed
and homeostasis is obtained, a reconstruction of the osteodural
defect is performed. The aim of sellar repair is to create a protective
barrier, reducing the dead space, and preventing the descent of the
chiasm into the sellar cavity.

For reducing delayed CSF leaks, clinicians have attempted various
methods of sellar reconstruction Sellar floor reconstruction is
usually necessary only if intraoperative CSF leake, prolapse of
the suprasellar cistern, or bleeding from the medial aspect of the
cavernous sinus occur.

We want intrduce method for managment of arachnoid hernaion
after large pituitary adenom ETSS in 17 patients afer 6 month
follow-up, in this method we use fat layer and use new technique
with Bipolar coagulation, results were very good at the end of
follow-up as you will see in full article

Keywords: Arachnoid herniation, ETSS, Pituitary adenoma, CSF
leakage

OP-EDS.03-09

Endoscopic, Endonasal Removal of Pituitary Adenoma- My
Experience of 26 Cases

Mohammad Atikur Rahman, Shamsul Alam, Atm Mosharef
Hossain, Kanak Kanti Barua

Bangabandhu Sheikh Mujib Medical University, Shahbag, Dhaka,
Bangladesh

Background: Endoscopic endonasal removal of pituitary
adenoma is the first choice surgical procedure now a days. Rather
than microscope, endoscope provides better magnification and
illumination and gives very good outcome. The purpose of the study
to find the benefits of endoscope in relation to microscopic surgery.
Method: We did 26 cases of pituitary adenoma surgery by
endoscopic endonasal approach from December 2014 to December
2016.

Results: 26 cases underwent surgery endoscopic endonasal
transsphenoidal approach for removal of pituitary adenoma.
Residual tumor was seen in 4 cases postoperative follow-up MRI
and CT scan. Visual improvement was satisfactory and hormonal
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improvement of functional adenoma was nice. Postoperative visual
acuity and visual field was improved in 80% cases. There were 30%
cases of temporary D.I which was controlled by medications. The
average duration of follow-up was 6 to 12 months. There were 23%
cases of CSF leak and no mortality.

Conclusion: In comparison to microscopic surgery with other
study, less complications and less hospital stay when we have done
under endoscopic removal of pituitary adenoma. So endoscopic
endonasal pituitary surgery now become a gold standard surgery
for most of the pituitary adenoma because of its better advantages.
Keywords: Endoscopic, Endonasal, Pituitary, Adenoma

OP-EXP.01-01

COX-2, IL-15, IL-8, TNF-alfa,IL-1 beta, IL-6,IL-1 alfa Gene
Expression in Ligamentum Flavum Hypertrophy

Engin Fidanci', Fikret $ahintiirk’, Serhat Comert', Erkin Sonmez',
Mehmet Nur Altinérs', Ozlem Ozen?, Iffet Feride Sahin®

(1) Department of Neurosurgery, Baskent University, Ankara, Turkey,
(2) Department of Pathology, Baskent University, Ankara, Turkey, (3)
Department of Medical Genetics, Baskent University, Ankara, Turkey

Aim: To investigate the expression of genes COX-2, IL-15, IL-8,
TNF-alfa, IL-1 beta, IL-6 and IL-1 alfa in patients with ligamentum
flavum hypertrophy (LFH) and in individuals with no LFH.
Method: Two groups of patients each with 25 individuals were
included in the study. The first group was composed of patients
diagnosed with spinal stenosis while the second group included
patients with lumbar disc herniation. The preoperative MRT’s were
evaluated for ligamentum flavum (LF) thickness. The surgical LF
material removed from each patient was cut into 4 um slices and
stained wtih hematoxylin-eosin. Masson-trichrome staining was
used to assess the degree of fibrosis according to the guide proposed
by Sairyo et al.

Results: No fibrosis was graded as 0, fibrosis less than 25 % as
grade 1, fibrosis between 25-50 % as grade 2, fibrosis between
50-75 % as grade 3 and fibrosis greater than 75 % as grade 4. All
histomorphologic examination was made by two independent
pathologists. The gene expression process included initial RNA
isolation from the surgical material. cDNA synthesis was realized
after qualitative and quantitative analysis of isolated RNA molecule.
Semiquantitative RT-PCR method was used to analyze the
expression of COX-2, IL-15, IL-8, TNF-alfa, IL-1 beta, IL-1 alfa and
of alfa actine which was used as housekeeping gene.

Conclusion: We found similar expression of inflammatory
cytokines in both lumbar disc herniation group (control group)
and in lumbar stenotic group. Only the expression of IL-1 beta was
found low in the stenosis group compared to lumbar disc herniation
group.

Keywords: Gene expression, Hypertropic ligamentum flavum,
Proinflammatory cytokine, Lumbar spinal stenosis

OP-EXP.01-02

Generation of Induced Pluripotent Stem Cells with High
Efficiency from Human Embryonic Renal Cortical Cells

Hailiang Tang, Jianhong Zhu
Department of Neurosurgery, Huashan Hospital, Fudan University,
Shanghai, China

Reprogramming of somatic cells into induced pluripotent stem cells
(iPSCs) emerges as a prospective therapeutic angle in regenerative
medicine and a tool for drug screening. Although increasing
numbers of iPSCs from different sources have been generated, there
has been limited progress in yield of iPSC. Here, we show that four
Yamanaka factors Oct4 Sox2, KIf4 and c-Myc can convert human
embryonic renal cortical cells (hERCCs) to pluripotent stem cells
with a roughly 40-fold higher reprogramming efficiency compared
with that of adult human dermal fibroblasts. These iPSCs show
pluripotency in vitro and in vivo, as evidenced by expression of
pluripotency associated genes, differentiation into three embryonic
germ layers by teratoma tests, as well as neuronal fate specification
by embryoid body formation. Moreover, the four exogenous genes
are effectively silenced in these iPSCs. This study highlights the
use of hERCC:s to generate highly functional human iPSCs which
may aid the study of genetic kidney diseases and accelerate the
development of cell-based regenerative therapy.

Keywords: Induced pluripotent stem cells (iPSCs), Reprogramming,
Human embryonic renal cortical cells (hERCCs)

OP-EXP.01-03

Evaluation of the Preventative Effect of Epidural Fibrosis
Development by Using Diclofenac Sodium and Diltiazem in
Rat Model

Baris Erdogan’, Merih Is? Fiigen Vardar Aker?, Selin Tural Emon',
Taner Engin', Ezgi Aygigek Akar'

(1) Department of Neurosurgery, Haydarpasa Numune Education
and Research Hospital, Istanbul, Turkey, (2) Department of
Neurosurgery, Fatih Sultan Mehmet Education and Research Hospital,
Istanbul, Turkey, (3) Department of Pathology, Haydarpasa Numune
Education and Research Hospital, Istanbul, Turkey

Background: Epidural fibrosis (EF) can be seen after laminectomy
and is very painful. Failed back surgery syndrome (FBSS) is the
main cause. Our study investigated reducing effects of diltiazem
(DTZ) and diclofenac sodium (DK.Na) in laminectomy related EF.
Method: Forty male Sprague-Dawley rats were used. They were
equally divided into four groups of laminectomy, DTZ, DK.Na
and DTZ + DK.Na Laminectomy performed on all groups. Dura
mater fully exposed. On the first group, only laminectomy was
performed. 0,625mg/0,125ml/kg DTZ was applied in diltiazem
group, 1,875mg/0,075ml/kg DK. Na was applied in diltiazem
group, 0,625mg/0,125ml/kg diltiazem and 1,875mg/0,075ml/kg
DK.Na was applied in diltiazem + diclofenac sodium group. All rats
sacrificed 4 weeks later. Vertebra removed en-bloc for microscopic
assessment. Specimens were stained with hematoksilen-eozin and
masson trikrom. Compared fibroblast density in accordance with
grade system introduced by He et al. and total fibroblast percent
and area of fibroblast percent by using modified Lubina, et al. grade
system and fibroblast numbers among groups.

Results: Fibroblast density, fibroblast and area of fibroblast percent
significantly lower in DTZ+ DK.Na group than others. Fibroblast
numbers significantly lower in DTZ and DTZ+DK.Na groups than
others.

Conclusion: We observed by combining DTZ and DK.Na better
results were achieved than by separate administration. Assumed
that DTZ and DK.Na inhibit inflammation with different pathways
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and both effected synergist. DK.Na and DTZ are cheap, easily
available and administered. We conclude these drugs can prevent
EE. However, more study required for routine clinical usage.
Keywords: Diclofenac sodium, Diltiazem, Epidural fibrosis,
Laminectomy
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Time Dependent Evaluation of Behaviour, Morphology and
Molecular Characterization of Perihaematomal Area in
Mouse Model of Cerebellar Haemorrhage

Jafri Malin Abdullah!, Muthuraju Sangu?, Mohd Khairul Izamil
Zolkefley?, Abu Bakar Tijjani Salihu?, Zamzuri Idris?, Farizan
Ahmad?, Zulkifli Mustapha?, Abdul Aziz Mohamed Yusoft®
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(2) Department of Neurosciences, School of Medical Sciences, Sains
Malaysia University, 16150 Kubang Kerian, Kelantan, Malaysia

Intracerebellar hemorrhage (ICbH) attributes to hemorrhaged
blood to the brain tissue causing mortality. The perihaematomal
area is defined as tissue around the hematoma in ICbH which
has great clinical relevance because the presence of ischemia
which induces glutamate release and free radical generation due
to oxidative stress in perihaematomal area would drive clinical
treatment considerations. Although there have been a few reports
on the occurrence of perihaematomal around the ICbH, the precise
mechanisms involved therewith still remains to be explored.
Therefore, in the present study, adult male Swiss albino mice were
divided into seven groups based on the time dependent manner and
was stereotactically infused with collagenase type VII (0.4U/ul of
saline) unilaterally in to the cerebellum, following anesthesia. Motor
deficits were assessed at 1, 3, 7, 14 and 21days after collagenase
infusion. Then evaluated the neuronal morphological changes and
elucidating the role of genes related to oxidative stress, glutamate and
GABA around in the perihaematomal regions. The results suggest
that at the perihaematomal area at 3 and 7 days implying that the
neurons likely die via apoptosis through imbalance in anti-oxidative
enzymes, GABA and glutamate excitotoxicity. These findings lead
new data on the mechanisms underlying perihaematomal neuronal
damage as well as oxidative stress can be prevented or treated after
induction of ICbH.

Keywords: Intracerebellar hemorrhage (ICbH), Perihaematomal
area, Mouse model, Oxidative stress, Glutamate, GABA
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Dose Depended Effect of 2-APB in Cerebral Vasospasm After
Experimental Subarachnoid Hemorrhage and Early Brain
Injury in Rats

Mehmet Gazi Boyact!, Usame Rakip', Adem Aslan!, Serhat
Korkmaz', Halit Bugra Koca?, Esra Aslan’, Serhat Yildizhan'

(1) Department of Neurosurgery, Afyon Kocatepe University Faculty
of Medicine, Afyonkarahisar, Turkey, (2) Department of Biochemistry,
Afyon Kocatepe University Faculty of Medicine, Afyonkarahisar,
Turkey, (3) Department of Histology and Embryology, Afyon Kocatepe
University Faculty of Medicine, Afyonkarahisar, Turkey

Background: Cerebral vasospasm remains to be a serious problem
that affects morbidity and mortality in patients with SAH in
neurosurgery. Our study aimed to demonstrate the role of TRP
channels of Ca++ in the etiology by using 2-APB and to determine
the effective dose range of an unstudied pharmacological agent that
can limit vasospasm.

Method: Experimental study was performed in 32 Sprague-Dawley
rats in 4 groups. Group 1: Sham (n=8), Group 2: SAH; blood
drawn from right femoral artery was injected into cisterna magna.
Group 3: 2APB 0.5 (n=8), SAH + intraperitoneal administration
of 0.5mg 2-APB. Group 4: 2APB2 (n=8), SAH + intraperitoneal
administration of 2mg 2-APB. Rats were sacrificed after 24 hours
and SOD, GPx, MDA, TNE IL1B was measured in the brain tissue
and the serum. In the histopathological investigation of brain
tissue, the diameter and wall thickness of basilar artery (BA) was
measured, and apoptotic cells were counted in hippocampus after
staining with Caspas method.

Results: Autologous arterial blood injection (SAH) into cisterna
magna lead to vasospasm in rats. BA lumen diameter and wall
thickness in rats, which received 2 mg 2-APB intraperitoneally, were
comparable to those in rats without SAH.

Conclusion: Intraperitoneal administration of 2-APB 2 mg/kg
prevents vasospasm. We think that the role of TRP channels in the
etiology of vasospasm may be more than expected. We think that
2APB has favorable effects and prevents vasospasm in experimental
SAH model and further studies on this issue are warranted.
Keywords: Cerebral vasospasm, 2-Aminoethoxydiphenyl borate,
Subarachnoid hemorrhage
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Prophylactic Effects of Silver Nanoparticles in a Rat Model of
Spinal Stabilization and Infection

Abdurrahim Tas!, Feyza Karagoz Guzey', Azmi Tufan', Nuray
Kuvat’, Ozgur Yusuf Aktas', Burak Eren', Murat Yucel', Asli
Kahraman Akkalp?

(1) Health Sciences University, Bagcilar Training and Research
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University, Bagcilar Training and Research Hospital, Clinical
Microbiology Clinic, Istanbul, Turkey (She leaved the hospital), (3)
Katip Celebi University, Ataturk Training and Research Hospital,
Pathology Clinic, Izmir, Turkey

Aim: To evaluate prophylactic effects of silver nanoparticles in a
spinal instrumentation and infection model.

Method: Thirty-two Sprague-Dawley rats were divided into
4 groups: microscrew (M), infection (I) (microscrew with
Staphyloccus aereus-SA  and Pseudomonia aeriginosa-PA),
infection/transporter (IT) (microscrew, SA/PA, maltose solution,
transporter of silver nanoparticles-AgNP-), and infection/silver
(IS) (microscrew, SA/PA, AgNP in a concentration of 0.5 mg/kg).
After 15 days, subcutaneous tissue, muscle and bone samples were
taken and screws were removed for cultures. Operated segment was
extracted to grade inflammation histologically. Lung, liver, kidney
and brain samples were taken to evaluate silver deposition.
Results: There was not any positive culture in M group. SA and PA
were yielded in local cultures of all subjects in I, IT and IS groups.
There was one positive blood culture in I, 6 in IT, and 2 in IS groups.
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There was not significant difference in culture results of I, IT and
IS groups except the blood cultures. Blood culture positivity was
significantly higher in IT group than I and IS groups. Histological
inflammation grades were not significantly different between the
groups except M group. There was not silver deposition in any
organ.

Conclusion: Use of AgNP in that concentration did not provide
prophylaxis according to infection group. However, it provided
significant prevention of systemic infection according to use of
transporter maltose solution. Possibly, maltose acted as a culture
media for microorganisms. Repeat of the study with an inert
transporter that had not nutritious effect could provide prophylaxis.
Keywords: Prophylactic effect, Silver nanoparticles, Rat model,
Spinal stabilization, Infection
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Metastatic Brain Tumor Differences Based on Embryonic and
Adult Stem Cell-Tissues of Origin

Erion Musabelliu
Metastatic Brain Tumor Laboratory, Tirana, Albania

Metastatic Brain Tumors, representing the most common tumor
of the brain, challenge our preventive abilities, diagnostic and
treatment knowledges, and most importantly these tumors
challenge us continuously with the lack of ability in understanding
their invading, evasion and dissemination mechanisms which will
help us prevent their progress.

Of all the tumors with the potential to metastasize to brain, we
diagnose histopathologically most frequently as the organ-tissue of
origin: skin, lung, breast, colon, and prostate. These tumors have
differences in their embryonic and or adult stem cells of origin and
supporting cells in their tumorigenesis process, however, all these
tumors have in common the target organ, brain. It is this common
denominator that although this is the organ that is affected yet it
has primary (stem cells) and supporting cells that interact with
cells from the tumor of origin, mostly via cytokine-mediated
mechanisms and provide the grounds for metastatic cells to invade
and grow in the brain.

Even when there are similarities in the tissue of origin and or
anatomical location, differences exist in the mechanism of evasion
and dissemination for tumors arising from the same organ and or
from the same tissue of embryonic origin, of these cells that have
the potential to metastasize to the brain. These differences other
than that of embryonic and or adult stem cells of origin exist in
the mechanism of invasion, evasion of immunologic control and
dissemination of the primary tumor. It is the scope of the lab-work
to present some of these differences.

Keywords: Metastatic, Brain, Tumors, Cell of origin
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The Prevention Effect of Pirfenidone on Epidural Fibrosis in
the Post-Laminectomy Rat Model
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(1) Department of Neurosurgery, Marmara University, Istanbul,
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Traning and Education Hospital, Ankara, Turkey, (4) Department of
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Background: Postlaminectomy epidural fibrosis is implicated as
a main case of failed back surgery syndrome and associated with
increased risk of complications during revision surgery. Pirfenidone
is a broad-spectrum anti-inflammatory and anti-fibrotic molecule
that has been shown to inhibit the fibrosis progression in patients
with idiopathic pulmonary fibrosis and animal models.

Method: Thirty two Wistar albino rats were divided randomly into
four equal groups: control, spongostan, systemic pirfenidone and
local pirfenidone groups. In all groups, total L1-L3 laminectomy
was performed. At 4 weeks post surgery, the animals euthanized
and their tissue samples at the laminectomy site were assessed both
immunohistochemistry of anti-IL-1, anti- TNF-a and anti-a-SMA
antibodies on epidural fibrosis of animal groups and histological
evaluation for; dura thickness, epidural fibrosis grading, scar tissue
consistency and inflammatory response grading and presence of
arachnoidal involvement. All data were evaluated by statistically.
Results: Our data suggests that rats treated with pirfenidone at 4
weeks post-laminectomy had less, dura thickness, epidural fibrosis,
scar tissue consistency and inflammatory response and arachnoidal
involvement in comparison with the control and spongostan groups.
Pirfenidone treated groups show weak labeling for anti-IL-1, anti-
TNF-a and anti-a-SMA antibodies than control and spongostan
groups. Moreover, by the local applicaton of pirfenidone we obtained
better results than systemic administration for all parameters.
Conclusion: The results of our study suggested that pirfenidone has
anti-fibrotic effects on epidural fibrosis, especially its effectiveness
increased when it is used locally.

Keywords: Laminectomy, Epidural fibrosis,
Immunohistochemistry IL-1,TNF-a, a-SMA
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OP-EXP.01-09

Brain Blood Barrier Disruption in the Treatment of Central
Nervous System Tumors

Henrique Cabral, Marcos Barbosa, Daniela Matos
Coimbra Hospital and Universitary Centre, Portugal

Brain cancer is accompanied by high mortality rate and dismal
prognosis. Its medical treatment presents as a major challenge to
modern medicine as most therapeutic agents cannot reach the
brain tissue due to their inability to cross the blood-brain barrier
(BBB). The BBB presents as a paradoxical structure, physiologically
protective and, simultaneously, a therapeutic hindrance. Thus,
the transient, reversible and focused disruption of this barrier,
combined with the administration of therapeutic agents, builds
the conceptual basis for various treatment strategies. Through

34

Turk Neurosurg (2017), 27: Supplement



\£V1N ; Abstracts

the analysis of the results of published studies and review articles
concerning the different disruptive techniques, the author intends
to summarize the main characteristics of some of these techniques
and partake in the increase of the knowledge about the role that
these play as therapeutic strategies for brain cancer. The analysis
of several studies shows the importance of these BBB disruptive
techniques as potential therapeutic maneuvers, showing control
in tumor progression and increasing the progression-free survival.
Nevertheless, more clinical studies are needed for evaluation of the
efficacy and, above all, the security of these disruptive techniques.
Keywords: Blood-brain barrier disruption, FUS BBBD, BBBD
microbubbles
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Thymoquinone is an Effective Treatment Through Inhibition
of p-STAT3 in a Murine Intracerebral Melanoma Model
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(1) Department of Neurosurgery, Bezmialem Vakif Universtiy,
Istanbul, Turkey, (2) Department of Biochemistry, Bezmialem Vakif
University, Istanbul, Turkey

Background: Melanoma is a common and deadly tumor that
upon metastasis to the central nervous system has median survival
duration of less than 5 months. Thymoquinone has been reported
to be effective treatment in various types of malignancies. However,
there is no data on treatment of Thymoquinone in intracerebral
melanoma. We hypothesized that Thymoquinone would be
efficacious in a murine intracerebral melanoma model and this
effect is evident through inhibition of p-STAT3.

Method: To assess the efficacy of Thymoquinone on B16/F10
melanoma cells, in vitro we performed ATP assay for cytotoxicty, flow
cytomety and Acridine-orange staining for apoptosis, Commet assay
for genotoxicity, CM-H2DCE-DA (2,7-dichlorodihydrofluorescein)
for intracellular reactive oxidants and ELISA for inflammatory
cytokines. Western blotting was performed to assess the expressions
of p-JAK2, p-STAT3, caspase-3, bax, Bcl-2, survivin. Effect of
Thymoquinone was investigated in an established intracerebral
melanoma in C57BL/6] mice.

Results: The median survival of mice with intracerebral melanoma
treated with Thymoquinone increased from 9 days to 16 days
(p=0.008). Thymoquinone enhanced cytotoxicity in B16/F10 cells in
a dose-dependent manner. Thymoquinone also induced apoptosis,
DNA damage and increase in intracellular reactive oxygen species.
Thymoquinone inhibited p-STAT3, resulting in apoptosis through
regulation of pro- and anti-apoptotic proteins.

Conclusion: Thymoquinone would be effective in intracerebral
metastatic melanoma model in mice. This is evident particularly
by inhibition of p-STAT3. Further investigation is warranted to
assess the efficacy of Thymoquinone in treatment of patients with
metastatic brain disease.

Keywords: Apoptosis, Melanoma, p-STAT3, Thymoquinone
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Differential Expression of Folate Receptor 1
in Medulloblastoma and Its Relationship to
Clinicopathological Characteristics and Targeted Therapy
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Beijing, China, (3) Department of Neurology, Qilu Hospital Shandong
University, Jinan, China, (4) School of Basic Medical Science, Capital
Medical University, Beijing, China

Medulloblastoma is the most common malignant CNS tumor
of childhood. High expression of folate receptor 1 (Folrl) was
observed in some malignant epithelial tumors. However its
expression and the role for clinicopathological significance and
targeted therapeutic potential in MB still remain unclear. Currently
we have detected the expression of Folrl in MB and identified its
clinical, pathological and radiological values to be considered as
a biomarker for diagnosis of MB. Then we studied the targeted
treatment of MB with Folrl targeted cytarabine (Folrl-Ara-C)
both in vitro and in vivo. Folrl were overexpressed in MB, while
the level correlated with pathological subtypes. Folrl expression
was positively correlated with CSF spreading, Ki-67, MMP9,
pathological subtypes and serum Folrl. Factors of age, CSF
spreading, Ki-67, MMP9Y, strong Folrl expression and pathological
subtypes were found to be the independent prognostic values for
patients with MB. Serum Folrl showed rational sensitivity and
specificity in demonstrating histological types. Folrl-Ara-C led to
changes in cellular proliferation and invasion with down-regulation
of MMPs proteins and activation of apoptosis in vitro. Using mouse
xenografts, Folrl-Ara-C suppressed tumor growth and improved
survival by MRI and PET/CT. Immunohistochemical analysis
showed decreased Ki-67 and MMP9 index suggesting the effects
on proliferation and invasion in vivo. Folrl may be considered as
a predictive candidate for histological types and serum Folrl may
be a novel non-invasive biomarker. The application of Folrl-Ara-C
contributed to be one kind of targeted therapies for MB.
Keywords: Medulloblastoma, Folate receptor 1,
Biomarker, Targeted therapy
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Genomic Alterations in Sporadic Pituitary Adenomas
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To better understand the genetic underpinnings of sporadic pituitary
adenomas, we analyzed 175 pituitary macroadenomas by next-
generation sequencing to identify mutations, insertions/deletions,
and somatic copy number alterations (SCNAs). We identified two
classes of tumors, one with SCNAs across a large fraction of the
genome and a second class with relatively few arm-level SCNAs.
Levels of genomic disruption correlated with tumor pathology,
as approximately 70% of the genomically disrupted subclass were
functional adenomas or atypical null-cell adenomas, compared
to only 13% of the genomically quiet group were functional
adenomas. Interestingly, 80% of silent corticotroph adenomas
were genomically disrupted, despite their clinically nonfunctional
status. Across all adenomas, a low mutational burden was observed.
GNAS mutations remained the most common recurrent mutation
in growth hormone-secreting adenomas. These results contribute to
the growing repertoire of molecular data that have been generated
in pituitary tumors, and will guide future efforts of pituitary tumor
classification and risk-stratification.
Keywords: Pituitary adenoma,

sequencing, Molecular classification
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Background: Recent evidences have shown that mitotic index and
MIBI labeling(Ki-67) index may not be accurate in determination
of proliferation and are difficult to be standardized. Recently,
Phosphohistone-H3(PHH-3) and phosphorylated-signal transducer
and activator of transcription3 (p-STAT3) have been proposed to
be alternative methods for evaluating the proliferation activity and
prognosis, respectively. In this study, we investigated the expressions
of PHH-3 and p-STAT3 as well as various immunohistochemical
markers in benign meningiomas.

Method: Medical records were retrospectively reviewed in 24
patients who were operated for WHO Grade I benign meningiomas.
The characteristics of patients and tumors were reviewed, and
immunohistochemistry for MIB1, PHH-3, p-STAT3 and PR was
performed. Correlation between immunohistochemical parameters
and also their relation with patient demographics were investigated.
Results: Among 24 patients, 12 were female and 12 were male.
The median age was 56 years (range,18-70 years). Seventeen
meningiomas were located supratentorial and seven were in
infratentorial. Histological types were transitional in 18 patients,
angiomatous in 3, fibrous in 2, and psammomatous in 1. The median
values of mitotic index,MIB1, PHH-3 and p-STAT3 were 1, 5, 1,
and 5.5, respectively. There was no correlation between different
immunohistological markers and no association between patient
and tumor characteristics and immunohistochemistry.
Conclusion: Our preliminary results suggest that immunohistolog-

ical markers investigated in this study are not predictive for tumor
behavior. This may be explained that the tumor grade is the most
significant predictor compared to other immunohistological mark-
ers. However, this warrants further investigation with a larger co-
hort and evaluation of association of these factors with recurrences
and survival times.

Keywords: Meningioma, Mitotic index, MIB1 labeling index,
PHH-3, p-STAT3
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The Pivotal Ischemic Mechanism in the Proliferation and
Growth of Glioma - The Hypoxia Induced Glioma Derived
Exosome and miRNA-199a-3p Increased Ischemic Injury of
the Neurons by Inhibiting mTOR Pathway

Rong Xie, Gong Chen, Jinquan Li, Xinjie Gao, Xiaoming Che
Department of Neurosurgery, Huashan Hospital, Fudan University,
Shanghai, China

Background: The mechanism about the glioma remains unclear.
Recent studies suggested that glioma would cause the hypoxic
microenvironment in the areas of intra- and para-tumor. We
hypothesize that glioma has the unique mechanism of aggravating
the hypoxic injury of neural cells, which is related with the
progression of glioma.

Method: We observed if there was any hypoxic injury in the para-
tumor area through the imaging and pathological examination.
Also we carried out the in vitro molecular experiments using C6
glioma cell line and neuron cells.

Results: In this study we found the definite hypoxic injury of
nerve cells in the para-glioma area, which suggested that glioma
had the specific mechanism of aggravating the hypoxic injury of
the neural cells around the tumor. In indirectly co-culture system,
hypoxia would enlarge the ischemic injury of neurons. Moreover,
hypoxia could activate HIF-1a of C6 glioma cells and promote
the expression of miRNA-199a-3p in Hypoxia Induced Glioma
Derived Exosome (HIGDE) released by C6 cells. The induced
miRNA-199a-3p in HIGDE could aggravate the OGD(Oxygen and
Glucose Deprivation) ischemic injury in normal cultured neurons
by inhibiting the transcription of mTOR, which suggest HIGDE
derived from glioma cells had the definite ability of increase the
ischemic injury of the normal neurons.

Conclusion: This study revealed the actual ischemic mechanism in
the proliferation and growth of glioma. The experiments supported
that HIGDE and miRNA-199a-3p may exacerbate the hypoxic
injury of neurons in vivo, which may be an important insight and a
potential therapeutic target against brain glioma.

Keywords: Glioma, Exosome, Ischemic injury, mTOR pathway
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Expression of miRNA-21, miRNA107, miRNA-137 and
miRNA29b in Meningioma
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Istanbul, Turkey, (2) Bezmialem Vakif University, Department of
Neurosurgery, (3) Sisli Hamidiye Etfal Research and Training Hospital,
Neurology Clinic, (4) Florence Nightingale Hospital, Neurosurgery
Clinic, Istanbul, Turkey

Background: Meningiomas are among the most common
intracranial tumors, accounting for 30% of all tumors of the central
nervous system. Recent studies analyzing microRNA (miRNA)
profiles and functions in cancer have provided valuable information
about the molecular pathogenesis of several tumor types, including
glioblastoma, hepatocellular carcinoma, and breast, lung, colon,
and prostate cancer. miRNAs are a family of small, endogenous,
noncoding RNAs of 18 to 25 nucleotides. In this study, we carried
out a genome-wide array screen comparing miRNA-21, miRNA107,
miRNA137 and miRNA-29b expression in meningiomas.

Method: A total of 50 meningioma patients (16 men and 34
women) aged between 32 and 80 years were included. The study was
conducted at Istanbul Research and Training Hospital Neurosurgery
Clinic.

Results: Our results have shown a significant increase in miRNA-21
expression with increasing histopathologic grade, while there was a
significant reduction in miRNA-107 expression with the increasing
histopathological grade. miRNA-137 and miRNA-29b expression
did not differ significantly according to histopathologic grade.
Conclusion: The subject of our study, i.e. the association between
miRNA expression and meningioma, is continuously gaining more
importance in the wider context of the recent developments in
genetic treatments.

Keywords: Meningioma, miRNA-21, miRNA107, miRNA137,
miRNA-29b
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Silin Wu, Ye Gu, Yuying Huang, Tyh Chai Wong, Hailin Ding,
Tengfei Liu, Yu Zhang, Xiaobiao Zhang
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The microRNAs (miRNAs) are involved in multiple pathological
processes among various types of tumors. However, the functions
of miRNAs in benign brain tumors are largely unexplored. In order
to explore the pathogenesis of the invasiveness in non-functional
pituitary adenoma (NFPA), the miRNAs expression profile was
analyzed between invasive and non-invasive non-functional
pituitary adenoma by miRNAs microarray. Six most significant
differentially expressed miRNAs were identified including four
upregulated miRNAs hsa-miR-181b-5p, hsa-miR-181d, hsa-miR-

191-3p, and hsa-miR-598 and two downregulated miRNAs hsa-
miR-3676-5p and hsa-miR-383. The functions and corresponding
signaling pathways of differentially expressed miRNAs were
investigated by bioinformatics techniques, including Gene
Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway analysis. The result of GO analysis indicates
regulation of voltage-gated potassium channel activity, positive
regulation of sodium ion transport, positive regulation of GTPase
activity, negative regulation of Notch signaling pathway, etc.
KEGG pathway reveals a series of biological processes, including
prolactin signaling pathway, endocrine and other factor-regulated
calcium reabsorption, fatty acid metabolism, neuroactive ligand-
receptor interaction, etc. The miRNAs hsa-miR-181a-5p was
verified by quantitative real-time PCR, and the expression level was
in accordance with the microarray result. Our result can provide
the evidence on featured miRNAs which play a prominent role in
pituitary adenoma as effective biomarkers and therapeutic targets
in the future.

Keywords: microRNAs, Expression profile, Invasive pituitary
adenoma, Nonfunctioning pituitary adenoma, Pathogenic
mechanism
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Deficiency of miRNA-146a-5p Contributes to Malignant
Transformation of Bone Marrow Derived Mesenchymal
Stromal/Stem Cells in Intracerebral Xenograft Tumor by
Targeting hnRNPD

Xingliang Dai, Jun Dong, Qing Lan, Qiang Huang
Department of Neurosurgery, The Second Affiliated Hospital of
Soochow University, Suzhou, 215004, China

Malignant transformation of tumor stroma cells has been reported
already, but mechanisms is remaining unclear. In this study, we
established three intracerebral orthotopic xenograft tumor models
by transplanted glioma stem/progenitor cells and glioblastoma
specimens to enhanced green fluorescent protein (EGFP) nude
mice and chimeric nude mice. With different fluorescent protein
gene markers in tumor cells (Red fluorescent protein, RFP)
and host (EGFP), three EGFP-expressing bone marrow derived
mesenchymal stromal cells (MSCs) were sorted from different
intracerebral xenograft models, showing characteristics of
immortality and malignancy. High-throughput RNA-sequence
results showed 19 miRNAs up-regulation and 24 miRNAs
down-regulation significantly. MiRNA-146a-5p was one of the
downregulated miRNAs, and overexpression of it can reverse
malignancy of transformed cells, including proliferation, cloning,
invasiveness and oncogenicity. Double-luciferase assay showed
that miRNA-146a-5p directly acted on oncogene hnRNPD which
was overexpressed in cancerous MSCs. SiRNA targeting hnRNPD
could significantly inhibit the proliferation of cancer cells and
arrest the cell cycle at G2/M phase, and significantly increased the
early apoptosis of cells. In summary, deficiency of miRNA-146a-5p
contributes to the malignant transformation of host bone marrow
derived mesenchymal stromal cells in the intracerebral xenograft
tumors by overexpressing the tumorigenesis gene, hnRNPD.
Keywords: Malignant transformation, Mesenchymal stromal cell,
MiR-146a-5p, Glioma stem cell, Fluorescent tracing
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HIF-1a Accumulation and VEGF expression in Permanent
Middle Cerebral Artery Occlusion Rat Model

Ahmad Faried"*?, Kaiei Kagoshima’% Muhammad Z. Arifin!,
Hideaki Imai*?, Nobuhito Saito®

(1) Department of Neurosurgery, Universitas Padjadjaran, Bandung,
Indonesia, (2) Department of Neurosurgery, Gunma University,
Japan, (3) Department of Neurosurgery, The University of Tokyo,
Japan

Background: Brain microvascular endothelial cells (BMVECs)
are critical for maintain brain homeostasis and cerebrovascular re-
modelling. This study investigated whether hypoxic precondition-
ing (HP) induces angiogenesis in established experimental model
of pure BMVEC: isolation and permanent middle cerebral artery
(MCA) occlusion model using rats, both in wild type (WT) and hy-
poxic response element (HRE) transgenic rats.

Methods: Modification of isolation method was using bovine
serum albumin gradation, not Dextran-70 that generally used, to
separate clusters into single and pure BMVECs. HP performed
under normobaric conditions (7% O2 for 2 h), 2 weeks before focal
cerebral ischemia induction. Rats were divided into 4 groups, (A
group) WT rats without HP, (B) WT rats with HP, (C) HRE rats
without HP and (D) HRE rats with HP. Infarct volume evaluated by
quantitative histopathology. Further, the mechanisms was evaluated
using hypoxia inducible factor-1 (HIF-1) a and vascular endothelial
growth factor (VEGEF).

Results: The B group ischemic volume significantly smaller Vs. A
group (B: 66.0+7.3, A: 87.6£14.8, mm3+SD, respectively). The D
group volume significantly smaller Vs. C group (D: 28.8+7.9, C:
79.9+14.3; p<0.01, respectively). infarct volume of hemisphere in
HP group was significantly smaller than in non-HP. Primary culture
of the BMVECs showed that growth rate of the cells treated with HP
is approximately 2x faster than that of non-HP group. At the protein
level revealed, HIF-1a and VEGF with hypoxic micro- environment
were significantly increased compared with those without one.
Conclusion: HP shrinked the infarct area in MCA occlusion rat
model. The phenomenon of induction of angiogenesis might linked
HP with vascular remodeling which resulted in the accumulation of
HIF-1a and production of VEGF as its downstream target.

Key Words: Angiogenesis, HIF-1la, VEGE BMVECs, MCA
occlusion rat model

OP-EXP.03-01
Study of Macro- and Microelements Composition in the

Biological Media, Clinical and Neurological Changes in
Patients with Outcomes of Traumatic Brain Injury

Mansur Abdukholikovich Aliev
Neurosurgery Department of Samarkand State Medical Institute,
Uzbekistan

The data of 83 patients with consequences of TBI. All patients were
carried out laboratory investigations to determine the macro- and
microelements (K, Na, Cl, P, Mg, Fe) in the blood serum (BS) and in
CSE. Among the examined patients in 37.3% it has been diagnosed

with cerebral arachnoiditis, in 25.3% it has been diagnosed chronic
subdural hematoma, in 15 patients 18.1% it has been diagnosed
epilepsy, in 13 patients 15.7% it has been diagnosed arachnoid cyst
and in 3 patients 3.6% it has been diagnosed chronic vegetative
status. Prior to treatment in the BS of patients it has been identified
the following changes of macro- and microelements, i.e. reduction
of Ca - at 86,7% of patients, K at 21.7% of patients and Cl at 45.8%
of patients. It has been revealed an increase average of P at 48.2%
of patients, Fe at 71.1% of patients, Mg at 77.1% of patients and Na
at 71.1% of patients. In the CSF tests of these patients it has been
observed some distinctive changes compared with those in the
BS, i.e. amounts Ca has been decreased in 89,2% of patients and
amounts of elements such as K and Cl were low in all patients.
Minimal and maximal amounts of P, Fe and Na in the CSF were
normal, but the average amounts of P and Na were high (41% and
86.7% accordingly). An increased amount of Mg in the CSF has
been noted in 38.6% (32) of patients in comparison with maximal
indexes.

Keywords: Macroelement, Microelement, CSE, Cosequences of TBI

OP-EXP.03-02

Effects of Quercetin and Mannitol on Erythropoietin Levels
in Rats Following Acute Severe Traumatic Brain Injury

Orhan Kalemci', Hasan Emre Aydin’, Ceren Kizmazoglu', Ismail
Kaya’, Hulya Korkmaz*, Mehmet Nuri Arda'

(1) Department of Neurosurgery, Dokuz Eylul University, Izmir,
Turkey, (2) Department of Neurosurgery, Eskisehir State Hospital,
Eskisehir, Turkey, (3) Department of Neurosurgery, Kilis State
Hospital, Kilis, Turkey, (4) Department of Biostatistics, Eskisehir
Osmangazi University, Eskisehir, Turkey

Aim: To investigate the normal values of EPO and neuroprotective
effects of quercetin and mannitol on EPO and hematocrit levels
after acute severe TBI in rat model.

Method: A weight-drop impact acceleration model of TBI was
used on 40 male Wistar rats. The animals were divided into sham
(group I), TBI (group II), TBI + quercetin (50 mg/kg intravenously)
(group IIT), and TBI + mannitol (1 mg/kg intravenously) (group
IV) groups. The malondialdehyde, glutathione peroxidase, catalase,
EPO, and hematocrit levels were measured 1 and 4 h after injury.
Two-way repeated measures analysis of variance and Tukey’s test
were used for statistical analysis.

Results: The malondialdehyde levels decreased significantly after
administration of quercetin and mannitol compared with those
in group II. Catalase and glutathione peroxidase levels increased
significantly in groups III and IV. Serum EPO levels decreased
significantly after mannitol but not after quercetin administration.
Serum hematocrit levels did not change significantly after quercetin
and mannitol administration 1 h after trauma. However, mannitol
administration decreased serum hematocrit levels significantly after
4h.

Conclusion: This study suggests that quercetin may be a good
alternative treatment for TBI, as it did not decrease the EPO level.
Keywords: Traumatic brain injury, Quercetin, Mannitol,
Erythropoietin, Hematocrit
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OP-EXP.03-03

Histopathological Analysis of Tamoxifen on Epidural Fibrosis

Yasar Ozturk’, Ismail Bozkurt?, Mesut Emre Yaman’, Yahya Guvenc',
Tolga Tolunay*, Deniz Billur®, Fatma Kubra Erbay?, Salim Senturk’,
Gokhan Bozkurt?®

(1) Department of Neurosurgery, Yenimahalle Research and Training
Hospital, Ankara, Turkey, (2) Department of Neurosurgery, Ataturk
Research and Training Hospital, Ankara, Turkey, (3) Department
of Neurosurgery, Memorial Ankara Hospital, Ankara, Turkey, (4)
Department of Orthopedics, Yenimahalle Research and Training
Hospital, Ankara, Turkey, (5) Department of Histology and
Embryology, Ankara University School of Medicine, Ankara, Turkey,
(6) Department of Mechanical Engineering and Biomechanics,
TOBB University of Economics and Technology, Ankara, Turkey,
(7) Department of Neurosurgery, Ko¢ University School of Medicine,
Istanbul, Turkey

Background: Epidural fibrosis is a challenging topic in spinal
surgery. This phenomenon constitutes the main etiology behind
“post-laminectomy syndrome” or “failed-back surgery”, which leads
to persistent back and leg pain in association with compression
and/or stretching the nerve root or the dura. The exact mechanism
of action in epidural fibrosis is complex and remains uncertain.
Excessive deposition of collagen, fibronectin, and dermatan sulfate
known as “extracellular matrix”, and decrease of tissue cellularity
results in epidural fibrosis are blamed. The most investigated and
important actor in epidural fibrosis as well as in other forms of
aberrant wound healing is assumed to be the transforming growth
factor-18 (TGF-18) formation. Tamoxifen (Tam), a synthetic
nonsteroidal antiestrogen used in breast cancer is also effective in
inhibiting fibroblast proliferation via downregulation of TGF-83.
Method: Thirty adult male rats were randomly divided into three
groups. Laminectomy was per-formed in the control group.
Spongostan was placed in the operation lodge after laminect-
omy in the second group. In the treatment group, TAM was
administrated orally after lami-nectomy. Fibroblast count, epidural
fibrosis and arachnoidal involvement were evaluated and graded
histopathologically.

Results: Results revealed fibroblast count, epidural fibrosis grade
and arachnoidal involvement in the rats treated with TAM were
significantly less than the control and spongostan group and the
differences were statistically significant. Although, arachnoidal
involvement was observed in a subject in tamoksifen group, the
differences between all groups weren't statistically significant.
Conclusion: Tamoxifen reduced epidural fibrosis and arachnoideal
involvement after laminectomy in rats.

Keywords: Epidural fibrosis, Laminectomy, Tamoxifen, Rats

OP-EXP.03-04

Preliminary Results of an in Vivo Intervertebral Disc
Regeneration and Degeneration Study in a Rabbit Model

Ihsan Dogan!, Elif Arslan? Mustafa Cemil Kiling!, Umit Eroglu',
Onur Ozgiiral', Altan Demirel’, Hakan Ozalp!, Mustafa Ozgiir
Giiler?, Ayse Begiim Tekinay? Yusuf Stikrii Caglar!

(1) Department of Neurosurgery, Ankara University, Ankara, Turkey,
(2) Institute of Materials Science and Nanotechnology, National
Nanotechnology Research Center, Bilkent University, Ankara, Turkey,
(3) Neurosurgery Clinic, Aksaray Government Hospital, Aksaray,
Turkey, (4) Department of Neurosurgery, Mersin University, Mersin,
Turkey

Aim: To examine the effect of bioactive peptide amphiphile
nanofiber gels in a rabbit in vivo disc degeneration model.
Method: Fifty New Zealand rabbits were used in the in vivo
animal model and its suitability for IVDD (intervertebral disc
degeneration) and regeneration studies were investigated. In one
group, immediately after degeneration and in the other group 2
weeks after degeneration peptide gels were injected. Degeneration
were analyzed histopathologically and radiologically according to
the intervertebral disc heights after 1 month.

Results: IVDD model was successfully developed. Level of
degenerated discs and disc heights were confirmed by MR images.
According to the preliminary results, in terms of radiological results,
peptide gels were shown to be effective to decrease or preventing the
disc degeneration.

Conclusion: Peptide gels can be used safely via injection without
any adverse effect such as immunogenic reaction. Due to the
preliminary results of our study, extracellular matrix mimetic
peptide nanofiber gels can be used as a novel treatment method for
the IVDD.

Keywords: Disc degeneration, Rabbit model, In vivo study, Peptide

gel

OP-EXP.03-05

Inhibition of Phosphatase and Tensin Homolog Deleted on
Chromosome 10 Decreases Rat Cortical Neuron Injury and
Blood-Brain Barrier Permeability,and Improves Neurological
Functional Recovery in Traumatic Brain Injury Model

Jun Ding, Hengli Tian
Department of Neurosurgery, Shanghai Sixth People’s Hospital,
Shanghai Jiao Tong University, Shanghai, China

Background: Recent evidence has supported the neuroprotective
effect of bpV (pic), an inhibitor of phosphatase and tensin homolog
deleted on chromosome 10 (PTEN), in models of ischemic stroke.
However, whether PTEN inhibitors improve long-term functional
recovery after traumatic brain injury (TBI) and whether PTEN
affects blood brain barrier (BBB) permeability need further
elucidation. The present study was performed to address these
issues.

Method: Adult Sprague-Dawley rats were subjected to fluid
percussion injury (FPI) after treatment with a well-established
PTEN inhibitor bpV (pic) or saline starting 24 h before FPI. Western
blotting, real-time quantitative PCR, or immunostaining was used
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to measure PTEN, p-Akt, or MMP-9 expression. We determined
the presence of neuron apoptosis by TUNEL assay. Evans Blue dye
extravasation was measured to evaluate the extent of BBB disruption.
Functional recovery was assessed by the neurological severity score
(NSS), and Kaplan-Meier analysis was used for survival analysis.
Results: PTEN expression was up-regulated after TBI. After bpV
(pic) treatment, p-Akt was also up-regulated. We found that bpV
(pic) significantly decreased BBB permeability and reduced the
number of TUNEL-positive cells. We further demonstrated that
PTEN inhibition improved neurological function recovery in the
early stage after TBL

Conclusion: These data suggest that treatment with the PTEN
inhibitor bpV (pic) has a neuroprotective effect in TBI rats.
Keywords: Traumatic brain injury, Phosphatase and tensin homolog
deleted on chromosome 10, Neurological function, Blood-brain
barrier

OP-EXP.03-06

The Effects of Dantrolene and Methylprednisolone on Motor
Evoked Potentials in Experimental Spinal Cord Injury

Mehmet Gazi Boyaci', Mehmet Emin Buyukokuroglu?, Adem
Aslan', Korhan Altunbag’, Fevzullah Akyuz*, Ibrahim Keles®, Arda
Aydogmus®, Usame Rakip!, Halit Bugra Koca’, A. S. M. Golam
Kibria’

(1) Department of Neurosurgery, Afyon Kocatepe University Faculty of
Medicine, Afyonkarahisar, Turkey, (2) Department of Pharmacology
and Toxicology, Sakarya University Faculty of Medicine, Sakarya,
Turkey, (3)Department of Histology and Embryology, Afyon
Kocatepe University School of Veterinary Medicine, Afyon, Turkey,
(4) Department of Neurosurgery,Cerkezkoy Irmet Hospital,
Cerkezkoy Tekirdag, Turkey, (5) Department of Urology, Afyon
Kocatepe University Faculty of Medicine, Afyonkarahisar, Turkey, (6)
Department of Neurosurgery, Dr. Selahattin Cizrelioglu Government
Hospital, Cizre, Sirnak, Turkey, (7) Department of Biochemistry,
Afyon Kocatepe University Faculty of Medicine, Afyonkarahisar,
Turkey

Background: Spinal cord injury (SCI) continues to be a serious
medical and social problem that results in major losses in
neuromotor functions. Methylprednisolone (MP) is the most
frequently used pharmacological agent in the treatment of acute
SCI. Neuroprotective effects of dantrolene (DNT) which is a
ryanodine receptor agonist of Ca++ channels has been shown in
previous studies. This study aimed to investigate and compare the
effects of DNT and MP alone and in combination in SCI.

Method: Experimental study was performed in 30 New Zealand
rabbits in 5 groups. Group 1: Sham (n=6), laminectomy. Group 2:
Trauma (n=6), laminectomy + Traumatic injury. Group 3: DNT
(n=6), Trauma + intraperitoneal administration of DNT (10 mg/kg).
Group 4: MP (n=6), Trauma + intraperitoneal administration of MP
(30 mg/kg). Group 5: DNT+MP (n=6), Trauma + intraperitoneal
administration of DNT (10 mg/kg) and MP (30 mg/kg) Trauma
was formed by placing a balloon angioplasty catheter after T10
laminectomy and waiting for 5 minutes at 2 atm. Consecutive
primary stimulations with transcranial magnetic stimulator were
measured with needle EMG from lower extremities, and highest
MUP values were recorded.

Results: Paraparesis was developed in all groups with traumatic
injury. MUP responses increased in the treatment groups. In
all three treatment groups apoptotic cell count and TOS levels
decreased compared to sham group.

Conclusion: Both drugs have favorable effects of MUP responses.
We recommend studying multiple drug treatments instead of
searching for a single magical drug and employing experimental
neurophysiological methods in SCI.

Keywords: Spinal cord injury, Dantrolene, Motor evoked potentials

OP-EXP.03-07

Preventive Role of Trigeminal Ganglion Ischemia on Activated
Trigemnocardiac Reflex Induced Heart Rhythm Disorders
Following Subarachnoid Hemorrhage: Experimental Study

Mehmet Dumlu Aydin', Nazan Aydin?, Mehmet Resit Onen’,
Ilhan Yilmaz*, Leyla Ramazaoglu®, Muhammed Omeroglu®, Hakan
Sahin’, Celaleddin Soyalp’, Elif Demirci'

(1) Department of Neurosurgery and Pathology, Medical Faculty of
Ataturk University, Erzurum Turkey, (2) Department of Psychiatry,
Bakirkéy Mental and Neurologic Disease Education and Research
Hospital, Istanbul, Turkey, (3) Department of Neurosurgery, Umraniye
Education and Research Hospital, Istanbul, Turkey, (4) Department
of Neurosurgery, AH Sisli Etfal Education and Research Hospital,
Istanbul, Turkey, (5) Department of Neurology, FSM Education
and Research Hospital, Istanbul, Turkey, (6) Clinic of Neurosurgery,
Agri1 State Hospital, Agri, Turkey, (7) Department of Anesthesiology,
Medical Faculty of 100. Yil University, Van, Turkey.

Background: It is widely perceived that trigeminocardiac network
is essential for the regulation of intracranial pressure and heart
rhythms. This study examine the effects of ichemic insuts of
trigeminal ganglion on heart rates and cardiac arrest following
subarachnoid hemorrhage.

Method: Twenty-four hybrid rabbits were used in this study.
Five rabbits (n=5) were used to determine Normal structures of
the trigeminal ganglion was observed five animals; five rabbits of
received an lcc saline injection into the cisterna magna for SHAM
and the remainigs 13 animals received lcc autolog arterial blood
into the cisterna magna for study group. Heart rhythm values of
all were recorded ECG monitorisation. Painfull stimulations were
applied with a needle to upper labium of animals and EKG changes
were recorded. The number of normal (NN) and degenerated
neuron (DN) density of TGGs and heart rhythm values were
analysed statistically.

Results: The mean heart rate values and DN were measured as
245+25/Min and 13+3/mm3 in control (G1), 198+21/Min and 42+9/
mm3 in SHAM (GII), 220+13/Min and 1265+102/mm3 in slight
neurodegeneartion (GIII, n=6) and 294+22/Min and 2345+321/
mm3 in prominent neurodegeneration developed animals (GIV,
n=8). Interestingly, in the dead rabbits, the degenerated neuron
density of the TGG was lower and heart rhythms normal animals
(p<0.001).

Conclusion: There is an inverse relationship between DN density
of the TGG and heart rate variabilities. The less DN density of the
TGG could permit the more increased intracranial pressure induced
bradicardia and cardiac arrest.

Keywords: Trigeminocardiac reflex, Trigeminal ganglion ischemia,
Subarachnoid hemorrhage
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OP-EXP.03-08

Neuroprotective Effects of Intrathecal Administered Riluzole
in Rat Hemisection Spinal Cord Trauma Model

Thsan Dogan, Cemil Mustafa Kiling, Umit Eroglu, Onur Ozgﬁral,
Yusuf Sitkriit Caglar
Department of Neurosurgery, Ankara University, Ankara, Turkey

Background: Spinal cord injury is a result of mechanical disruption
of spinal cord tissue. Although there are many drugs studied in SCI
to provide neuroregeneration, an effective method of treatment has
not yet been identified. The aim of this study is to examine the effect
of riluzole administred intratecally on neuronal protection and
regeneration.

Method: Fourty rats were divided into 8 groups so that each group
of 5 rats. In group 1, only total laminectomy was performed. In
group 2, no drug was administred. In group 3, Following spinal cord
injury; riluzole was administred intraperitoneally 4 mg/kg in group
3,intratecally 4, 6 and 8 mg/kgin group 4, 5 and 6 respectively. Beattie
and Bresnahan were followed up for 1 month with test subjects. At
the level of the spinal cord by light microscopy after the subjects
were graded according to the grading system semiquantitative,
myelinated axons, neurons, glial cells were calculated number.
Results: After the first month, according to the BBB test scores,
between groups 4, 5 and 6 and 3 the Kruskal-Wallis test revealed a
statistically no difference between the values (p <0.05).
Conclusion: This study is important in terms of that both the
neuroprotective and regeneratve effect of Riluzol was firstly
examined in animal SCI model created by hemisection and it
is used intratecally. No significant statistically difference was
observed between groups that riluzole was used intratecally and
intraperitoneally. Thus, intratecal administration of riluzol can be
encountered as a first line or alternative treatment modality.
Keywords: Riluzole, Spinal cord trauma, Neuroregeneration,
Neuroprotection, Hemisection model
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Glioblastoma Stem Cell Differentiation into Endothelial
Cells Evidenced Through Live Cell Imaging

Xin Mei”, Yin-Sheng Chen’, Fu-Rong Chen, Shao-Yan Xi, Zhong-
Ping Chen

Department of Neurosurgery/Neuro-Oncology, Sun Yat-Sen University
Cancer Center, Guangzhou 510060, China; State Key Laboratory of
Oncology in South China, Guangzhou 510060, China; Collaborative
Innovation Center for Cancer Medicine, Guangzhou 510060, China,
Guangzhou 510060, China (XM, YSC, FRC, SYX, ZPC).

Background: Glioblastoma cell initiated vascularization is an
alternative angiogenesis called vasculogenic mimicry (VM).
However, current knowledge on the mechanism of de novo vessel
formation from glioblastoma stem cells (GSCs) is limited.

Methods: Sixty-four glioblastoma samples from patients and
10 fluorescent glioma xenograft samples were examined by
immunofluorescence staining for endothelial marker (CD34 and
CD31) and glial cell marker (GFAP) expression. Then, we isolated
GSCs from human glioblastoma tissue and established CD133+/
SOX-2+ RFP-GSC-1 cells. The ability of these cells to form vascular

structures was examined by live cell imaging of three-dimensional
cultures.

Results: CD34-GFAP or CD31-GFAP co-expressing glioblastoma-
derived endothelial cells (GDEC) were found in 30 of 64(46.9%)
clinical glioblastoma samples. In those 30 samples, GDEC were
found to form vessel structures in 21 (70%) samples. Among 21
samples with GDEC vessels, the CD34+ GDEC vessels and CD31+
GDEC vessels account about 14.16% and 18.08% of total vessels,
respectively. In the xenograft samples, CD34+ GDEC were found
in 7 out of 10 mice and 4 out of 7 mice had CD34+ GDEC vessels.
CD31+ GDEC were also found in 7 mice and 4 mice had CD31+
GDEC vessels (10 mice in total). Through live cell imaging, we
observed gradually CD34 expression when cultural with VEGF in
some glioma cells, and a dynamic increase in endothelial marker
expression in RFP-GSC-1 in vitro was recorded. Up to 6 hours of
cultural, CD34-positive cell reach to 9.46%.

Conclusions: The results demonstrated that GSCs may differentiate
into endothelial cells and promote angiogenesis in glioblastomas.
Keywords: Live cell imaging, Differentiation, Primary brain tumor,
Glioblastoma
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Important Casual Association Between Physical-Algebraic
Natures of Impulse Noise Waves and Neurodegenerative
Abilities: Experimental Study

Mehmet Dumlu Aydin!, Nazan Aydin?, Ayhan Kanat’, Coskun
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(1) Department of Neurosurgery, Medical Faculty of Ataturk
University, Erzurum, Turkey, (2) Department of Psychiatry, Bakirkoy
Mental Diseases Education and Research Hospital, Istanbul,
Turkey, (3) Department of Neurosurgery, RTE University, Faculty of
Medicine, Rize- Turkey, (4) Department of Neurosurgery, Erzurum
Education and Research Hospital, Erzurum, Turkey, (5) Department
of Neurosurgery, Bahcesehir University, Faculty of Medicine, Istanbul-
Turkey, (6) Department of Neurosurgery, Bahcesehir University,
Faculty of Medicine, Istanbul- Turkey, (7) Basic Sciences Department,
Faculty of Science, Erzurum Technical University, Erzurum, Turkey

Background: The hazardous effects of impulse noise on the brain is
well known; but, the algebraic and physical characteristics of waves
has not been understood. Although, there are many types of noise
in daily life, the effects of different kinds of waves has not been
investigated. This study investigates if there are different effects of
monoform and poliform impulse noise waves at the same decibel
level on the the dentate gyrus which have not previously been
studied.

Method: Thirty-four Sprague-Dawley rats were used and divided
into three groups as follows: the control group (n=6; GO), the
monoform wave listening group (n=14; GI), and the poliform wave
listening group (n=14; GII), both with an intensity of 100 dB. The
rats in G-I and G-II exposed to impulse noise eight times a day in
15-minutes per intervals for one month. The dentate gyruses of the
rats were examined stereologically and compared with each other
by Mann Witney - U test.

Results: There were clear signs of important neuronal apoptosis in
dentate gyrus in group II in comparison with group I (p<0.005).
Also significant neuronal apoptosis and neuron loss were observed
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in the amygdala and dentate gyrus of rats in group I in proportion
to the control group (p<0.001).

Conclusion: This study presents the destructive effects of noise on
the amygdala and dentate gyrus. Noise with poliform waves has a
more harmful effect than noise with monoform waves. Avoiding
impulse noise is require especially forms of poliform waved noise
is suggested.

Keywords: Poliform  wave,
Hippocampus, Amygdala

Monoform  wave, Apoptosis,
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Focal Enhanced Delivery of Systemically Administered
Therapeutic Human Mesenchymal Stem Cells (hMSCs) Using
Non-Invasive and Transient MRI-Guided Disruption of the
BBB with Focused Ultrasound

Rawan Al Kharboosh!, Nicholas Ellens?, Katarina Cheng?®, Maarten
Rotman!, Alfredo Quinones Hinojosa'

(1) Department of Neurosurgery, Mayo Clinic, Jacksonville, USA, (2)
Department of Radiology, Johns Hopkins University, Baltimore, USA,
(3) University of Massachusetts Medical School, MA, USA

Background: Blood-brain barrier (BBB) poses a striking
impediment to CNS clinical intervention. Since BBB provides
remarkable protection, the majority of therapeutics in the
circulation is prevented from entering the brain. Preclinical
and clinical interventions have required local administration to
increase therapeutic concentration and reduce systemic toxicity. To
circumvent BBB barrier during systemic administration of cellular
therapy, we investigated the delivery of mesenchymal stem cells
(hMSCs) for the first time, using MRgFUS. This study allows for
the systemic administration and delivery of hMSCs to pre-selected
areas of the CNS with sub-millimeter precision.

Method: hMSCs, isolated from our own patients, were injected
intracardially in animals as proof-of-principal for the local delivery
of hSMCs with MRIgFUS. With the guide of MRI,4MPa-1MPa
estimated in situ pressures, 1ms bursts and 1Hz pulse repetition
frequency for 60-120 second duration were administered to
pre-selected regions. The contralateral side served as control to
investigate localization of systemically administered hMSCs with
MRIgFUS vs. non-pulsed regions.

Results: MRgFUS augments permeability of BBB by creating small
transient pores in the endothelial lining of BBB vessels allowing for
hMSCs to be administered in precise areas without permanently
compromising the BBB. There was no hMSC delivery in non-
pulsed regions demonstrating precise localization and no off-target
delivery, toxicity or uptake.

Conclusion: We demonstrate a novel approach to deliver hMSCs
to delicate or inoperable areas of the brain without compromising
adjacent tissue. FUS mediated BBB disruption could fundamentally
change how CNS diseases are treated averting the need for risky
surgical interventions and invasive procedures.

Keywords: BBB, Disruption, Stem cells, Systemic therapy,
MRIgFUS, hMSC
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Prelimbic Cortex Deep Brain Stimulation Reduces Binge Size
in a Chronic Binge Eating Rat Model
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(1) Department of Neurosurgery, Marmara University, Istanbul,
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(3) Department of Pharmacology, Marmara University, Turkey, (4)
Department of Neuroscience, Institute for Neurological Sciences,
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Background: Binge eating (BE) involves the consumption of a large
amount of food in a short period of time and a loss of control during
the binge episode. It is a key feature of the major subtypes of eating
disorders like bulimia nervosa, binge eating disorder, anorexia-
nervosa binge/purge type. Alterations in the mesocorticolimbic
pathway has a crucial role in its pathophysiology. We hypothesized
that BE rats receiving low-frequency deep brain stimulation (DBS)
in the prelimbic cortex, which is a functional analog of dorsolateral
prefrontal cortex in humans, would have reduced binge sizes
compared with sham stimulation.

Method: 8 male Sprague-Dawley rats were implanted with a
DBS electrode in each rats left prelimbic cortex. A limited access
to sweet-fat diet protocol was used to achieve a chronic BE state
in the rats. After reaching a stable binge size level, each rat had
experienced sham, low frequency (60 Hz) and high frequency
(130 Hz) stimulation for three sessions each and two consecutive
treatments were separated by at least 2 empty sessions to allow a
washout of the effects. c-Fos immunoreactivity was assessed as a
marker of DBS-mediated neuronal activation.

Results: Low frequency (60 Hz) stimulation of the prelimbic
cortex significantly reduced the binge size compared to the sham
stimulation. (p<0.0001) High frequency DBS (130 Hz) had no
significant influence on this behaviour (p=0.9).

Conclusion: This study suggests low frequency prelimbic cortex
stimulation would be useful for correction of prefrontal hypofunction
which is strongly associated with addiction pathogenesis
Keywords: Deep brain stimulation, Prefrontal cortex, Prelimbic
cortex, Binge eating, Rat model
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The Effect of Tirofiban in Ventricular Dilatation and
Vasospasm After Subarachnoid Hemorrhage in Rabbit
Model
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Hospital, Istanbul, Turkey, (3) Department of Neurosurgery, Balikesir
State Hospital, Balikesir, Turkey, (4) Department of Neurosurgery,
Eyup State Hospital, Istanbul, Turkey, (5) Department of Neurosurgery,
Ege University, Izmir, Turkey

Background: There are several ongoing studies to prevent
vasospasm and ventricular dilatation seen after subarachnoid
hemorrhage. This study aims to examine the effect of tirofiban
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in ventricular dilatation and vasospasm seen after subarachoid
heamorrhage in the rabbit model.

Method: 20 New Zealand type albino rabbits were used and divided
into two subgroups as “control” and “tirofiban”. In the control group
only autologous blood and in the tirofiban group autologous blood
and tirofiban were injected intracisternally. At day nine, magnetic
resonance imaging were used to asses ventricular dilatation. At day
ten, rabbits were sacrified to measure ventricular dimentions and
basilar artery diameters in order to find evidence of ventricular
dilatation and vasospasm respectively.

Results: In the magnetic resonance imaging study; the lateral, third
and fourth ventricle dimensions were larger in control group but not
significant statisticly. In the anatomic examination, the dimensions
of lateral and third ventricles were large in control group in
comparison to tirofiban group however in statistical analysis it was
not significant. Basilar artery dimensions were smaller in control
group which is in favor of vasospasm; also it was not significant.
Conclusion: Tirofiban was given intracisternally to examine the
effect on vasospasm and ventricular dilation in subarachnoid
heamorrhage. The complications were seen less in the tirofiban
group however they were not significantly important. More
experiments have to be done in this topic in larger models.
Keywords: Subarachnoid heamorrhage, Vasospasm, Ventricle
dilation, Tirofiban

OP-EXP.04-05

NeurotoxicologicallyOutcomesof Perinatal Chlordiazepoxide
Exposure on the Fetal Prefrontal Cortex Pyramidal Cells in
Rat Pup

Yekta Parsa!, Zahra Nadia Sharifi>, Tina Parsa', Mohammad Reza
Zarindast’, Fariborz Ghaffarpasand?, Ehsan Jangholi', Soheila
Yadollah Damavandi!, Mohammad Hossein Aghazadeh', Farshad
Shahi!, Shabnam Movassaghi'

(1) Young Researchers and Elite Club, Tehran Medical Sciences
Branch, Islamic Azad University, Tehran, Iran, (2) Anatomical
Sciences Department, Tehran Medical Sciences Branch, Islamic Azad
University, Tehran Iran, (3) Department of Pharmacology, Medical
Genomics Research Center and School of Advanced Sciences in
Medicine, Tehran University of Medical Sciences, Tehran, Iran, (4)
Student Research Committee, Department of Neurosurgery — Shiraz
University of Medical Sciences, Shiraz Iran.

Background: Few data are available on teratogenic effects of
chlordiazepoxide. Although some congenital anomalies have been
linked to chlordiazepoxide, some others have eliminated the risk
of congenital anomalies. Thus the aim of the current experimental
study was to determine the effects of prenatal exposure to
chlordiazepoxide on development of the prefrontal cortex (PFC).

Method: In this experimental study we included a total number
of 9 pregnant Wister rats that were randomly assigned to three
groups receiving standard rat food and drinking water ad libitum
(n=3) or chlordiazepoxide (40 mg/kg) (n=3) and an equal volume
of vehicle (0.9% NaCl) (n=3) intraperitoneal (i.p.) injection once
daily from first to 21st day of gestation, respectively. Fourteen-
day-old neonatal rat pups were sacrificed and their PFC cells were
extracted. Mitochondria were extracted and their level of reactive
oxygen species (ROS), protein density, Glutathione (GSH) content,

mitochondrial membrane potential (MMP), swelling, cytochrome
c release and ATP level was identified. We also performed the Nissl
staining, DNA fragmentation assay and RNA extraction and real-
time polymerase chain reaction (PCR) on PFC cells.

Results: Isolated mitochondria from rat pups receiving
chlordiazepoxide (E), had significantly higher ROS formation,
decreased GSH, lower MMP, higher mitochondrial swelling,
decreased ATP level, increased cytochrome c release and higher Bax,
P53, cytochrome cand caspase 8 mRNAs. Maternal chlordiazepoxide
administration significantly induced the caspases-3 activity in the
PFC of pups in E group.

Conclusion: The results of this in vivo study provide evidence
regarding negative effects of prenatal exposure to chlordiazepoxide
on PFC.

Keywords: Chlordiazepoxide, Prefrontal cortex (PFC), Prenatal,
Neonatal, Pyramid cells
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Evaluation of the Effect of Sildenafil After Severe Head
Trauma in Experimental Rat Model

Bilal Kilicarslan', Emel Kiligarslan?, Ceren Kizmazoglu', Hasan
Emre Aydin®, Ayca Ersen Danyeli?, Hamit Selim Karabekir'

(1) Department of Neurosurgery, Dokuz Eylul University School of
Medicine, Izmir, Turkey, (2) Department of Pathology, Dokuz Eylul
University School of Medicine, Izmir, Turkey, (3) Department of
Neurosurgery, Dumlupinar University Hospital, Kutahya, Turkey

Aim: To investigate the effects of sildenafil in rats with severe head
trauma and to compare the effects of sildenafil and mannitol which
is widely used in head trauma management.

Method: 28 Wistar Albino type female rats divided into four groups.
The groups were like this: Group 1, Sham: rats anesthetized but not
induced to trauma, Group 2: rats induced to trauma, no treatment
has given. Group 3: rats induced to trauma, intraperitoneal %20
mannitol 1 gr/kg has given as treatment, Group 4: rats induced
to trauma, intraperitoneal sildenafil citrate 10 mg/kg has given as
treatment. One hour after trauma, the treatments were given to
group 3 and 4. Four hours after trauma the rats were sacrified. Then
the tissues resembling prefrontal cortex and hippocampus were
sampled from the right hemisphere of each brain.

Results: Number of pycnotic neurons and the ratio of pycnotic
neurons/ all of neurons in both prefrontal cortex and hippocampus
were significantly increased in trauma group compared to sham
group. Number of pycnotic neurons and the ratio of pycnotic
neurons/ all of neurons in both prefrontal cortex and hippocampus
significantly decreased in group 3 and group 4 treated groups
compared to trauma group. However, there was no significant
difference between group 3 and group 4 histopathologically.
Conclusion: We demonstrated that mannitol and sildenafil citrate
had similar neuroprotective effects. We think sildenafil citrate may
be a useful option in the treatment of secondary brain injury due to
acute traumatic brain injury.

Keywords: Severe head trauma, Sildenafil, Mannitol
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Comparison of the Effects of Nimodipine, Papaverine
and Anethole on Local Treatment of Cerebral Vasospasm
Occuring After the Experimental Model of Spontaneous and
Traumatic SAH

Hasan Emre Aydin', Murat Vural®, Zuhtu Ozbek?, Bilgin Kaygisiz®,
Dilek Burukoglu*

(1) Department of Neurosurgery, Dumlupinar University, Kutahya,
Turkey, (2) Department of Neurosurgery, Osmangazi University,
Eskisehir, Turkey, (3) Department of Pharmacology, Osmangazi
University, Eskisehir, Turkey, (4) Department of Histology and
Embriology, Osmangazi University, Eskisehir, Turkey

Cerebral vasospasm can be defined as regional or widespread
constriction in the cerebral arteries. Although it is most commonly
observed after subarachnoid haemorrhage, it can also occur in
association with other causes such as arteriovenous malformation,
head trauma, surgery, and infections. The cause of vasospasm has
not been fully understood despite clinical and laboratory studies. In
the present study we compared the vasodilator effects of nimodipine
and papaverine in local treatment that have proven efficiency in the
literature with that of anethole. Genes such as p53, bcl2, and bax
become activated in the brain parenchyma as a result of ischemia
and induction of apoptotic process after vasospasm and proteins
encoded by these genes are released. In addition to local effects of the
drugs, increased tissue hamartin levels has been proved to protect
brain parenchyma against ischemia. The present study shows that
hamartin levels increase in proportion to ischemia occurring after
vasospasm. Low hamartin levels are considered to be associated
with lower mortality and morbidity in patients developing cerebral
vasospasm following SAH.

Keywords: Anethole, Nimodipine, Papaverine, Hamartin,
Vasospasm
OP-EXP.04-08

Chronic Subdural Hematoma -A Retrospective Study to
Establish Role of VEGF and Craniotomy In Pathophysiology
and Prevention of Recurrence

Shashivadhanan Sundaravadhanan', Prabal Deb*

(1) Department of Neurosurgery, Army Hospital Research & Referral,
Delhi, India, (2) Department of Pathology, Army Hospital Research
&Referral, Delhi, India

Current body of evidence suggests that the maintenance or
enlargement of chronic Subdural Hematoma (cSDH) is caused by
multiple factors. Inflammatory and Vascular Endothelial Growth
Factor induced accumulation of hematoma plays an important role
in pathophysiology of ¢cSDH. If neomembrane is implicated in the
propagation of inflammatory mediators then excision of the culprit
membrane becomes essential to treat and prevent recurrence of
cSDH.

This retrospective study was conducted in a service hospital where
48 cases of cSDH were operated in period of two years. Patients were
evaluated clinically and radiologically. Surgical procedure offered
were, Burr hole craniostomy (BHC), Twist Drill Craniostomy
(TDC) or craniotomy (Cr) with excision of neomembrane.

Craniotomy was offered whenever there was suspicion or evidence
of re-accumulation, solid or calcified hematoma formation, non-
obliteration of the subdural space, or numerous thick membranes
as were demonstrated in imaging. In craniotomy, maximum part
of outer neomembrane was excised and margins coagulated. The
excised outer neomembrane was sent for Immuno histochemical
examination to assess the VEGF expression Depending on the
VEGF expression as seen on the microscope they were grouped into
those as showing weak, moderate or strong VEGF Expression. The
study showed that ¢cSDH patients with neomembrane formation
benefit from craniotomy. The strong Vascular Endothelial Growth
Factor(VEGF) expression from the excised neomembrane further
strengthens the pro inflammatory VEGF theory propagation of
cSDH. It further proves that excision of the culprit membrane is
essential to prevent recurrences.

Keywords: Chronic subdural hematoma, Vascular endothelial
growth factor, Neomembrane
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FTY720 Reduces Neurological Deficits Following TBI by
Inducing Autophagy and Modulating Microglia Polarization

Lijie Huang, Shengwei Huang, Haoqi Ni, Linhui Ruan, Qichuan
Zhuge

Department of Neurosurgery, the First Affiliated Hospital of Wenzhou
Medical University, China

Growing evidences have favored the neuroprotective effects of
FTY720 (Fingolimod) on multiple central nervous system (CNS)
diseases, including traumatic brain injury (TBI). One of the
underlying mechanisms involved is attributed to the reduction
of neuronal apoptosis through the autophagy pathway promoted
by FTY720. Given the close relationship between autophagy and
inflammation, we were devoted to investigate the role of FTY720-
induced autophagy in influencing microglial function after TBI,
since microglial cells are the main immune cells residing in brain.
Generally, the common microglial cells exert their own function by
transforming into activated phenotypes, which can be dived into
M1 type (classical activation, as pro-inflammatory polarization)
and M2 type (alternative activation, as anti-inflammatory
polarization), when undergoing either endogenous or exogenous
pathological stimuli. Thus, we focused on the polarization of
microglia in conditions of autophagy induction or autophagy
inhibition. Also, expression levels of microglial inflammation
associated cyto-mediators, such as iNOS/NO (M1-related), TNF-a
(MI-related) and IL-10 (M2-related), were examined. Our findings
demonstrated that FTY720-induced autophagy contributed
to the recovery of neurological impairment by inhibiting M1
polarization and simultaneously promoting M2 polarization,
which subsequently alleviated neuronal apoptosis and suppressed
microglial inflammation.

Keywords: FTY720, Traumatic brain injury, Autophagy, Apoptosis,
Microglia polarization
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Can Lactate Fuel the Human Brain? A Comparison of
Oxidative Lactate Metabolism in Normal and Traumatically
Injured Brain

Ibrahim Jalloh!, Adel Helmy', Duncan ] Howe?, Richard ] Shannon',
Peter Grice?, Andrew Mason? Clare N Gallagher', Michael P
Murphy?, John D Pickard'?, David K Menon*¢, T Adrian Carpenter?,
Peter ] Hutchinson'?, and Keri LH Carpenter’?

(1) Division of Neurosurgery, Department of Clinical Neurosciences,
University of Cambridge, UK, (2) Department of Chemistry,
University of Cambridge, UK, (3) Wolfson Brain Imaging Centre,
Department of Clinical Neurosciences, University of Cambridge, UK,
(4) Division of Neurosurgery, Department of Clinical Neurosciences,
University of Calgary, Canada, (5) MRC Mitochondrial Biology
Unit, University of Cambridge, UK, (6) Division of Anaesthesia,
Department of Medicine, University of Cambridge, UK

Cerebral chemistry is not fully understood and metabolic
abnormalities contribute to secondary injury after traumatic brain
injury (TBI). Glucose is conventionally regarded as the major
energy substrate, although lactate can also act as an energy source.
We compared lactate metabolism in TBI brain, normal brain and
muscle, in patients. We delivered 3-*C lactate via microdialysis
catheters and analysed by NMR the C-labelled metabolites
collected from the same catheters. *C fractional enrichment (FE) in
glutamine C4, C3 and C2 demonstrated that both TBI and normal
brain can oxidatively metabolise 3-"*C lactate via the tricarboxylic
acid cycle, but we found no evidence in muscle. Greatest *C FE was
at glutamine C4, with 5.1(0-11.1)% in TBI and 5.7(4.6-6.8)% in
normal brain.

OP-FN.01-01

Electrode-Brain Interface in Globus Pallidus Internus Deep
Brain Stimulation

Faisal Al Otaibi, Shatha Al Harbi
King Faisal Specialist Hospital and Research Centre, Riyadh, Saudi
Arabia

OP-FN.01-02

Selective Peripheral Denervation in Spasmodic Torticollis in
the Era of DBS? Retrospective Study in Charleroi, Belgium

Myriam Cécile Thys
Department of Neurosciences, Grand Hopital de Charleroi, Chatleroi,
Belgium

Background: Twenty-five patients suffering from spasmodis
torticollis resistant to botulic toxin were operated. The risks are
low as selective peripheral denervation is only peripheral. The
alternative is deep brain stimulation. Is this unexpensive technique
still valid?

Method: Operation is done after clinical evaluation, TWSTERS
scoring and EMG examination, under general anesthesia, without
curare for monitoring. Two incisions are made, one latero-cervical
to find spinal nerve, to section branches dedicated to spasmodic
SCM, but preserving trapezius innervation, the other to section

posterior branches from C1 to C6, dedicated to dystonic posterior
group, (splenius capitis and longissimus capitis). No implant is
necessary.

Results: Patients are filmed before surgery, after and three months
later. Follow-up vary from 14 years to 7 months. Head position
is improved in all cases, but amplitude of movements might stay
limited on one side (16%) as in DBS. Pain decrease but do not
disappear, activity and autonomy is improved in 88% of cases.
Unsatisfactory head position is assessed by EMG, and can lead to
a second look surgery (20%). 12% had a weakness of trapezius, 1
patient (4%) had a cervical hematoma surgically evacuated, another
complained about pharyngeal hypoesthesia without problem of
swallowing mobility with a posterior sagittal shift. No cognitive or
speech complication. The cost include the surgery (about one fifth
of the price of a DBS device), three to four days at hospital and
physical post-op treatment.

Conclusion: Selective peripheral denervation is a valid alternative
to DBS in spasmodic torticolis involving one to three muscles.
Keywords: Selective peripheral denervation, Cervical dystonia,
Spasmodic torticollis, Results, Complications

OP-FN.01-03

Deep Brain Stimulation in Dystonia

Brahim Merrouche, Bennaisa Abdennebi
Department of Neurosurgery, Hospital Salim Zemirli, Algiers, Algeria

Background: Dystonia is a syndrom characterized by involuntary
sustained muscle contractions that result in twisting, repetitive
movement and abnormal posture. Dystonia is typically classifed by
age of onset, origine, and affected body region When the cause is
not defined or unknown, the dystonia is referred to as idiopathique
or primary dystonia. Primary dystonia can be familial. Deep brain
stimulation is an effective treatment of generalized dystonia.
Method: 30 patients (17 males and 13 females) underwent this
surgical technique. Electrodes were bilaterally implanted under
stereotactic guidance and connected to neurostimulator. Efficacy
was evaluated by comparing scores on the clinical and functional
Burke-Marsden-Fahn dystonia rating Scales before and after
implantation (3 and 6 months and 1 year postopertively). The
operation was performed under standard general anesthesia.
Results: After 3 months the improvement of the clinical score was
45%, the functional score was improved by 30%. After that, at 6
months was respectively: clinical: 56% and functional: 41%. Finally
at one year: the improvement concerned the clinical score: 80% and
the functional score: 85%.

Conclusion: Bilateral chronic electrical stimulation can be proposed
as first line treatment generalized dystonia. It is conservative,
adaptable, reversible and well tolerted by the pediatric population. It
must be applied as soon as possible, especially in primary dystonia.
Tolerance is excellent and the complication’s rate remains low. The
dystonic syndrom partiel contrdle and the significant improvement
of pain symptomatology justify this treatment for secondary
dystonia in selected patients.

Keywords: Dystonia, Deep brain stimulation, Globus pallidus
internus
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Management of Gait-Freezing: Low-Dose vs. High-Dose STN-
DBS Stimulation in Patients with Intractable Parkinson’s
Disease

Anirban Deep Banerjee
Institute of Neurosciences, Department of Neurosurgery, Apollo
Gleneagles Hospitals, Kolkata, India

Aim: To study whether lower dose stimulation improves gait-
freezing (GF) in patients with Parkinson disease (PD) who undergo
bilateral subthalamic nucleus (STN) deep brain stimulation (DBS).
Method: We studied 11 patients with PD who experienced GF that
persisted despite routine 130-Hz stimulation and dopaminergic
medication. Each patient was studied under 3 DBS conditions in
the medication-on state: 130 Hz, 60 Hz, or DBS off. The Unified
Parkinson’s Disease Rating Scale, Part III motor score, axial
subscore, tremor subscore, and GF by a questionnaire and stand-
walk-sit test were also assessed. The best DBS condition (60 Hz
here) producing the least GF was maintained for 12 weeks, and
patients were assessed again. Changes in measurements between
the 60 Hz and 130 Hz were analyzed using paired t test, with GF as
primary and the remainder as secondary outcomes.

Results: Compared with the routine 130 Hz, 60-Hz stimulation
significantly reduced GE and axial and parkinsonian symptoms.
The benefits at 60-Hz stimulation persisted over the average 12-
week assessment.

Conclusion: Compared with the routine 130 Hz, the 60-Hz
stimulation significantly improved GF, and axial and parkinsonian
symptoms in patients with PD treated with bilateral STN-DBS,
which persisted over the 12-week study period.

Keywords: Intractable Parkinson’s Disease, Gait-freezing, Low-
dose STN-DBS Stimulation, High-Dose STN-DBS Stimulation

OP-FN.01-05

Intraoperative Microrecording as Potential Factor
Responsible for Early Postoperative Mental Status Alteration
After Implantation of Bilateral Subthalamic DBS Electrodes

Jan Chrastina', Marek Baldz?, Zdenek Novak', Du$an Hrabovsky',
Marta Pazourkova®

(1) Department of Neurosurgery, Masaryk University Medical
Faculty, St. Annes Hospital, Pekatskd 53, Brno, Czech Republic, (2) I-
st Department of Neurology, Masaryk University Medical Faculty, St.
Anne’s Hospital, Pekat'skd 53, Brno, Czech Republic, (3) Department
of Imaging Techniques, Masaryk University Medical Faculty, St.
Anne’s Hospital, Pekat'skd 53, Brno, Czech Republic

Background: Early postoperative mental changes are the most
frequent problem in the early postoperative period after bilateral
subthalamic electrode implantation. The study aims to find an
association between early postoperative mental changes and
intraoperative monitoring.

Method: 80 patients with bilateral subthalamic electrodes implanted
for motor complications of Parkinson’s disease were included in the
study. The clinical data regarding the incidence of early mental status
changes were obtained from hospital records, medical and nursing
ICU charts. The position of the definitive electrode as related to the

individual ports of the MicroDrive system was obtained from the
electrophysiology protocol.

Results: Early postoperative mental status alterations requiring
treatment were observed in 25.0% of patients (duration 0.5 -7 days).
The higher age was statistically significant predictor. The position of
definitive electrode in the Microdrive ports were on the right side
in uncomplicated patients anterior 10%, central 70%, lateral 1.7%,
posterior 18.3% and in patients with early mental changes anterior
25%, central 55%, lateral 0%, posterior 20% (p value 0.367). The
position of definitive electrode in the Microdrive ports were on the
left side (second operated on) in uncomplicated patients anterior
11.7%, central 56.7%, lateral 5.0%, posterior 26.7% and in patients
with early mental changes anterior 35%, central 35%, lateral 20%,
posterior 10% (p value 0.012 — anterior electrodes).

Conclusion: The percentage of definitive electrodes implanted in
anterior trajectory on the left side potentially passing the limbic
subthalamus is significantly higher in patients with early mental
changes.

Keywords: Deep brain stimulation, Parkinson disease,
Microrecordings, Subthalamic stimulation, Early mental changes
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Deep Brain Stimulation Surgery in Movement and Psychiatric
Disorders, Twele Years Experience in Iran

Mansour Parvaresh!, Eshagh Bahrami', Gholamali Shahidi?
Mohammad Rohani?, Amirhossein Habibi?

(1) Department of Neurosurgery, Iran University of Medical Sciences,
Iran, (2) Department of Neurology, Iran University of Medical
Sciences, Iran

Background: DBS is one of the most advanced practices in the
treatment of some neurological and psychiatric disorders. Although
the exact mechanism of the effect of this method is challenging but
what has been seen in the clinic of patients demonstrated significant
efficacy.

Method: During the last 12 years, 394 DBS surgeries have been
done by the functional neurosurgery team at IUMS. The surgery
was performed on four groups of patients: Parkinson’s disease,
Dystonia, Tourette’s syndrome and Tremor.

Results: Of these, 271 patients with Parkinson’s disease, Dystonia
in 113 patients, 8 patients had Tourette syndrome, one patient with
Rubral tremor and one case with Essential Tremor. In Parkinson’s
group, 165 patients with a mean age of 54 years and 106 females
with a mean age of 50 years had been operated. In 113 patients
with dystonia 59 cases were male and 54 female, with a mean age
of 27 years and 32 years respectively. Eight patients with Tourette’s
syndrome 5 males and 3 females with an average age of 25 years.
Two cases with Essential tremor and rubral tremor also operated.
All patients had been operated Bilateral DBS surgery except one
case with rubral tremor.

Conclusion: All patients after DBS surgery had improvement of
symptoms or a significant reduction in medications had been used
before surgery. Improvement in dystonia, tremor and Tourettes
symptoms whose medications had no benefit were significant.
Complications after surgery were few: Two non-fatal ICH, one lead
infection, two lead fracture and one case with seizure after surgery
which controlled with medication.

Keywords: DBS, Parkinson, Dystonia, Tourette’s syndrome, Tremor
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STN Deep Brain Stimulation for Parkinson’s Disease:
Analysis of 27 Cases

Sundus Ali, Khalid Mahmood
Lahore General Hospital, Lahore, Pakistan

Presently deep brain stimulation along with medical treatment
stays the most effective treatment modality for patients with
medically intolerant Parkinson’s disease. A prospective case series
was conducted at Neurosurgery Unit II, Lahore General Hospital
from Oct 2014- Sep 2016. Total 27 patients were enrolled with 26
cases of Parkinson’s disease and a case of dopa-responsive dystonia.
STN was the target for electrode implantation in all cases. Clinical
diagnosis and the merit to undergo Deep brain stimulation was
done by Neurologist. Patients were assessed using UPDRS score
preop and postop at 6 weeks,3 months, 6 months,12 months and
6 monthly thereafter for 2 years. Of 27, 20 patients were male and
7 females. Age group ranged from 22-75 years. These patients had
varying severity of symptoms ranging from 5-30 years. Scoring on
UPDRS showed significant improvement in its various domains. In
on-stimulation & on-medication state, UPDRS part II was reduced
by 50%, part III (motor score) was reduced by 68% and part IV
reduced by 70%. Daily dosage of antiparkinsonian medications
was reduced by 60% and therefore was able to achieve adequate
control of dyskinesia’s & motor fluctuations. Daily off-time was
reduced by 67%. One patient had small ICH, 1 developed seroma
in IPG pocket, one suffered from pneumonia, and 2 had reversible
stimulation related problem. Thus, in carefully selected advanced
Parkinson’s disease patients, bilateral STN stimulation can yield
favorable outcome. These results are very encouraging for us in
extending this procedure to other variety of movement disorders.
Keywords: Deep brain stimulation, DBS, Parkinson’s disease,
Subthalamic nucleus, STN
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Noble Art of Lesioning to Deep Brain Stimulation (DBS):
Current and Future Applications

Asif Bashir!, Kendall Lee?

(1) Neurosurgery Dept, JEK New Jersey Neuroscience Institute, Seton
Hall University, New Jersey, USA, (2) Department of Neurosurgery,
Mayo Clinic, Rochester, MN, USA

Background: Deep Brain Stimulation (DBS) has been established
as a safe and effective surgical option for various chronic treatment
refractory conditions like Parkinson’s Disease, Essential Tremor and
Dystonia. Historically, DBS developed as a substitute for classical
lesioning procedures previously used in Functional and Stereotactic
Neurosurgery.

Method: DBS Neuromodulation has proven its efficacy based on its
reversibility and adaptability which are the two factors responsible
for its low morbidity. It is an extremely intricate and team based
surgery needing close coordination between movement disorder
neurology and neurosurgery. DBS surgery is mostly performed
Stereotactic frame based using Micro Electrode Recordings (MER).
More experience being reported with frameless and direct targeting
techniques also.

Results: More recent experience supports Early DBS surgery
being superior to medical management especially if done in
the first 10 years of Parkinson’s diagnosis. Currently DBS for
Parkinson’s Disease involves high frequency stimulation of
primarily Subthalamic Nucleus STN or Pallidum GPi. Thalamic
Vim Stimulation is established for Essential Tremor and GPi for
Dystonia. Neuromodulation mechanisms of action still unknown as
there are potential mechanisms described but better understanding
needed.

Conclusion: DBS surgery for several other disorders are under
investigation and may become new approved indications in the near
future. Emerging indications for DBS include Epilepsy, Tourette’s
sydrome, Obsessive Compulsive Disorder, Depression, Chronic
Pain and possibly Obesity. Technological development will enhance
and refine the effects of high-frequency stimulation allowing new
targets for these emerging indications.

Keywords: Lesioning, DBS, Neuromodulation, Stereotactic
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Subthalamic Nucleus (STN) Deep-Brain Stimulation (DBS)
in the Management of Idiopathic Parkinson’s Disease: Results
of Our First 20 Cases

Essam Rezk, Essam Mokbel
Department of Neurosurgery, Tanta University, Tanta, Egypt

Background: Several drugs are available that can effectively treat
the symptoms of the Parkinson’s disease, but long term medical
management is often complicated by the appearance of levodopa-
induced motor complications. In the past years there has been an
increasing interest in the surgical therapies for Parkinson’s disease.
The most common functional stereotactic neurosurgical procedures
that are currently performed worldwide for PD are surgical lesioning
and deep-brain stimulation (DBS).

Method: 20 patients with idiopathic Parkinson’s disease (iPD) were
treated with STN-DBS in this study. Operative details, outcome, and
complications are recorded and analyzed.

Results: 20 patients (11 males & 9 females) were treated with
subthalamic nucleus (STN) deep brain stimulation (DBS). The
efficacy of STN-DBS was calculated as the percentage improvement
of UPDRS-III total score from baseline to postoperative conditions.
15/20 patients (75%) had good outcome (50-75% improvement
in off UPDRS III) and 5/20 patients had fair outcome (25-50%
improvement in off UPDRS III). There were no cases that exhibited
excellent or poor outcome. Postoperative mean L- Dopa equivalent
dose (LED) was reduced by 69.7% postoperatively. The mean rate of
improvement of postoperative L Dopa induced dyskinesia score was
79.2%. The mean rate of improvement of off duration subscore was
76.8%. Operative complications were noted in 4/20 patients (20%).
They were transient in 2/4 patients (50%).

Conclusion: STN-DBS is a very effective therapy for Parkinson’s
disease. In appropriate patients, motor improvement is accompanied
by a significantly improved quality of life and a reduced necessity for
medication.

Keywords: Idiopathic Parkinson’s disease, Subthalamic nucleus,
Deep brain stimulation
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Robot-Assisted Implantation of Depth Electrodes for
Stereoelectroencephalography

Holger Joswig, Jonathan C. Lau, Carolyn M. Benson, Andrew G.
Parrent, Keith W. Macdougall, David A. Steven

Epilepsy Program, Department of Clinical Neurological Sciences,
Division of Neurosurgery, London Health Sciences Centre, University
Hospital, London ON, Canada

Background: Since the first implementation of a stereotactic robot
for abrain biopsy by Kwoh in 1985, robots in neurosurgery have been
further developed; among them, the NEUROMATE (RENISHAW),
an image-guided, five degrees-of-freedom, computer-controlled
robotic system is currently the most widely used. In the field
of neurosurgery, one of its multiple applications entails the
implantation of depth electrodes for stereoelectroencephalography
(SEEG), but only few clinical studies have highlighted its advantages.
Methods: The transition from ‘manual’ stereotactic Leksell frame-
based to robot-assisted SEEG at the London Health Science Centre
Epilepsy Program was analyzed with the main focus on databank-
acquired operative time and complications.

Results: A cohort of N=101 patients with drug-refractory epilepsy
undergoing depth electrodes implantation were reviewed (n=91
before and n=10 after the introduction of the robot). Baseline
characteristics were well-balanced between groups. Operative
time was significantly reduced from 142.9+44.5 to 98.3£36.3 min
(15.3+4.5 to 9.3+2.5 min per electrode format; both p<0.01). Dose
area product (16.8+28 vs. 10.38+3.6 rad*cm2 per electrode) and
fluoroscopy time (41+67.5 vs. 36.8+13.8 sec per electrode) remained
similar. There was no increase in the rate of complications, however,
the first robot-assisted cases were challenged by inaccurately placed
electrodes due to technical difficulties.

Conclusions: In our preliminary institutional series, robot-assisted
SEEG reduces human error, enhances patient safety, and is less
time-consuming than ‘manual’ Leksell frame-based SEEG after the
learning curve has been overcome.

Keywords: Robot, Implantation, Electrodes, Stereoelectroencepha-
lography
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Stimulation of the Tractography-Defined Motor Subthalamic
Nucleus Correlates with Clinical Outcomes

osué M. Avecillas-Chasin', Fernando Alonso Frech? Cristina
Nombela!, Juan A. Barcia!

(1) Department of Neurosurgery, Instituto de Investigacion Sanitaria
San Carlos, Hospital Clinico San Carlos, Universidad Complutense
de Madrid-Spain, Spain, (2) Department of Neurology, Institute of
Neurosciences, Hospital Clinico San Carlos. Madrid-Spain, Spain

Background: Deep brain stimulation (DBS) of the motor
subthalamic nucleus (mSTN) is an effective treatment for patients
with Parkinson’s disease (PD). Moreover, the stimulation in non-
motor areas of the STN (nmSTN) is thought to be clinically
suboptimal or produce significant side effects. In this paper, we
aimed to determine whether the change in motor outcomes and
neuropsychological (NPS) side effects correlate with the overlap of
the volume of activated tissue (VAT) and the mSTN or nmSTN.

Method: In thirteen patients with PD treated with STN-DBS,
we delineated the mSTN based on fibers from precentral gyrus
and posterior part of the superior frontal gyrus (M1 and SMA
respectively). Secondly two segments of the STN were defined:
smaSTN and m1STN, and the nmSTN was defined as the rest of the
STN. Then, we get overlap coefficients between STN regions and
the patient-specific VAT. These coefficients were then correlated
with motor outcomes, the reduction of levodopa equivalent daily
dose (LEDD), and the percentage of change in NPS performance.
Furthermore, we computed the VAT outside the STN and this
was also correlated with the motor and NPS outcomes. Finally, we
used probabilistic tractography to describe the connections of the
different segments obtained by deterministic tractography.

Results: Significant clinical improvement was verified after DBS in
all patients. The Spearman’s rank correlation coeflicients showed
statistically significant correlations between VATNmSTN and the
contralateral motor improvement, the VATNsmaSTN was also
correlated with motor improvement mainly with bradykinesia.
Cognitive decline was also associated with stimulation of the
nmSTN and mood changes were correlated with the stimulation
outside of the STN.

Conclusion: The stimulation of the tractography-delineated mSTN
and specially smaSTN is positively correlated with a greater motor
improvement, mainly bradykinesia, and lower requirements of
LEDD. The stimulation of the nmSTN is correlated with a worsening
of the cognitive performance. The stimulation outside of the STN
seems to be responsible for mood changes during STN-DBS. Thus,
the use of tractography-defined targets may help improve the
clinical efficacy and reduce the side effects associated to DBS in PD.
Keywords: Tractography, Subthalamic nucleus, Stimulation,
Parkinson Disease

OP-FN.02-01

Strategy and Neurosurgical Ablatives Procedures in the
Treatment of Spastic Foot (About a Series of 164 Patients)

Mahfouf Lila
Department of Neurosurgery, Salim Zemirli Hospital, Algiers, Algeria

Background: Spastic desorders are sometimes disabling and
their treatment can be very challenging. The basic phenomenon
underlying spasticity is hyperexcitability of the stretch reflex. When
the spasticity is refractory to optimal oral medication, refractory to
physical therapy, the neurosurgical procedures aims to reestablish
the tonic balance between agonist and antagonist muscles by
reducing the excess of spasticity.

Method: The aim of our study was to objectify the functional effects
of the tibial neurotomy in the spastic foot. Our material included
165 patients who underwent 197 partial and selective neurotomies
of the tibial nerve (33 patients were operated bilaterally). The age of
our patients varied between 04 and 56 years. Causes of spasticity were
dominated by the cerebral palsy in 78 patients (47.56%), followed by
head trauma in 42 cases (25, 60%). Other etiologies are found in the
remaining cases. All patients were selected by a multidisciplinary
team according to a clinical evaluation and analytical assessment
after a physical rehabilitation protocol well conducted.

Results: After a mean of 15 years, our results were rated “goog to
excellent” in 65% of cases walk and run with correct plantigrade
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support. We observed a clear improvement in confort in 25% of our
patients.

Conclusion: Selective tibial neurotomy leade to long- term
satisfactory improvement in function and /or comfort, with a low
morbidity rate in appropriately selected patients suffering from
severe harmful spasticity localized to the lower limb.

Keywords: Spatisity localized, Lower limb, Selective neurotomy,
Tibial nerve

OP-FN.02-02

Accuracy of Varioguide Frameless Stereotactic System
Against Frame Based Stereotaxy: Prospective Randomized
Single-Centre Study

Ondrej Bradac', Anna Steklacova!, Jiri Vrana? Patricia De Lacy?,
Vladimir Benes'

(1) Department of Neurosurgery and Neurooncology, Military
University Hospital and First Medical Faculty, Charles University,
Prague, Czech Republic, (2) Department of Neuroradiology, Military
University Hospital, Prague, Czech Republic, (3) Department of
Neurosurgery, Royal Hallamshire Hospital, Sheffield, United Kingdom

Background: Frameless stereotactic brain biopsy systems became
widely used nowadays. Varioguide is a relatively novel frameless
system. Its accuracy was studied in laboratory setting, but has not
yet been studied in the clinical setting. The purpose of this study
was to determine its accuracy and diagnostic yield and to compare
this with frame-based stereotaxy.

Method: Overall 53 patients (33M and 20Fage 60+15y) were
enrolled into this prospective randomized single-centre study.
Twenty-six patients were randomized into the frame-based (FB)
and 27 patients into the Varioguide (VG) group. Real trajectory
was pointed on intra-op MR. The distance of the targets and angle
deviation between the planned and the real trajectories were
computed. The overall discomfort of the patient was subjectively
assessed on VAS scale.

Results: The median lesion volume was 5ml [IQR:2-16ml] (FB) and
16ml [IQR:2-27ml] (VG),p=0.133. The mean distance of the targets
was 2.65t1.12mm (FB) and 2.90+1.26mm (VG),p=0.456. Mean
angle deviation was 2.62+1.31deg (FB) and 3.49+2.05deg (VG),
p=0.074. Diagnostic yield was 93% (25/27) in VG and 96% (25/26)
in FB, p=1.000. Mean operating time was 47+26min (FB) and
59+31min (VG),p=0.140. One minor bleeding was encountered in
the VG group. Overall patient discomfort was significantly higher in
the FB group at VAS of 2.5+2.1 vs. 1.2+0.6, p=0.004.

Conclusion: The Varioguide system proved to be comparable
in means of the trajectory accuracy, rate of complications and
diagnostic yield compared to the “gold standard” represented by the
traditional frame-based stereotaxy for patients undergoing brain
biopsy. The Varioguide system is better accepted by patients.
Keywords: Accuracy, Brain biopsy, Diagnostic yield, Frame-based
stereotaxy, Frameless stereotaxy, Intra-op MR

OP-FN.02-03

Confirmation of Electrode Localization by Fusion Between
Preoperative T2W MRI and Postoperative CT Scan on
Parkinson Cases Who Underwent STN DBS

Halil Ulutabanca', Murat Giiltekin?, Ahmet Kii¢iik!, Murat Ciftci’,
Ahmet Selguklu', Yasin Temel?, Ersoy Kocabigak*

(1) Erciyes University, Department of Neurosurgery, Kayseri, Turkey,
(2) Erciyes University, Department of Neurology, Kayseri, Turkey,
(3) Maastricht University, Department of Neurosurgery, Maastricht,
Holland, (4) Ondokuz May:s University, Department of Neurosurgery,
Samsun, Turkey

Background: Subthalamic nukleus (STN) deep brain stimulation
(DBS) is successfully used procedure on appropriate Parkinson
cases. The success of procedure is related to appropriate patient
choice, as well as careful planning and administration. We can
target the dorsolateral (motor) STN, thanks to working station
with preoperative T2W MRI. Postoperatively, permanent electrode
localization can be confirmed with T2W MRI but most of DBS
systems are incompatible with MRI machines so that includes some
risks. In our study, on seven Parkinson cases whom underwent STN
DBS, we showed that, fusion between preoperative T2W MRI and
early postoperative CT could be used for confirmation of permanent
electrode localization.

Method: All cases’ electrode tracks planned on Framelink 5
(Medtronic) working station by merging preoperative T2W and
postcontrast TIW MRI. Dorsolateral STN had been targeted on all
cases. All STN DBS procedures has been done under local anesthesia
with microelectrode recording and test stimulation. In the early
postoperative period, all patients were administered CT scan, and
stimulator implantation was performed under general anesthesia
following confirmation of permanent electrode localization by CT-
MR fusion, at the working station.

Results: The fusion between preoperative T2W MRI and
postoperative CT scans showed that electrode localization was
appropriate on x,y,z axes on all patients.

Conclusion: On STN DBS procedures, placing permanent electrode
on the region that has been targeted is directly related to good
clinical outcome. The fusion between early postoperative CT and
preoperative T2W MRI can be used for confirmation of permanent
electrode and contacts localization easily, rapidly and safely.
Keywords: Deep brain stimulation, Electrode localization,
Parkinson disease, Subthalamic nukleus
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Ultrasound Neuronavigation vs Conventional Neuronaviga-
tion vs Intraoperative Ultrasound - A Decade of Experience
at a Single Institution

Ivan Valentinov Todorov, Tihomir Nikolov Eftimov, Todor Penchev
Shamov, Plamen Simeonov, Evgeniy Stavrev

Department of Neurosurgery, Military Medical Academy, Sofia,
Bulgaria

Background: Since 2008 in our institution we have the chance to use
two different neuronavigation systems — one conventional and the
other - ultrasonic, in our everyday work. This article summarizes
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our experience with both systems in different fields of neurosurgery.
Our aim is to assess the advantages and disadvantages of ultrasound
neuronavigation, compared to conventional neuronavigation and
non-registered intraoperative ultrasound in several neurosurgery
areas.

Method: Over a period of almost 10 years the ultrasound
neuronavigation system was used in more than 400 cases. As the
system allows working in different modes, the cases were divided
into three groups: 1. ultrasound neuronavigation with or without
preoperative images; 2. intraoperative ultrasound imaging; and 3.
conventional neuronavigation, based solely on preoperative image
studies. More than 260 cases in which the other navigation system
was used were added to the group of conventional neuronavigation.
The surgical results (extent of surgery, postoperative complications,
postoperative stay, mortality) were compared for the three groups in
respect to different neurosurgical entities (HGGs, LGGs, metastases,
meningiomas, aneurysms, etc.).

Results: The analyzed results are quite close for the three groups, not
giving enough evidence to scientifically distinguish or recommend
one of the intraoperative guidance methods over the other.
Nevertheless, in some entities the ultrasound neuronavigation
seems more advantageous and adds confidence for the surgeon.
Conclusion: No final judgment could be made on the value of the
ultrasound neuronavigation in the neurosurgery practice. A multi-
center randomized prospective study may throw more light on the
question.

Keywords: Conventional neuronavigation, Ultrasound neuronavi-
gation, Intraoperative ultrasound, Surgical results, Comparative
analysis, Intraoperative image guidance

OP-EFN.02-05
Frame-Based Pinless Stereotaxy

Abdin Khair-Allah Kasim
Department of Neurosurgery, Sohag University, Sohag, Egypt

Background: Frame-based stereotaxy aims at accurate intracranial
targeting through fixing a frame to the skull with rigid pins and
referring the intracranial targets to this frame followed by frame
directed surgery. Pin fixation is a painful step in the operation and,
in some situations like in young children having resilient or small
skulls and in patients having unsuitable skull defects or previous
craniotomies, it may be difficult to be done. Frameless stereotaxy,
on the other hand, is not available in many centers. The aim of this
study is to evaluate our new technique of frame-based stereotactic
surgery without pin fixation to the skull using a personal software
calculator, Naviplan.

Method: Three small radio-opaque spherical marks are attached
to the skull and the intracranial target is referred to a cartesian
coordinate system based on them. Intra-operatively, the marks are
registered to the frame and the target references are transferred
from the mark-based to the frame-based cartesian coordinate
system using a personally designed database file (Naviplan).
Results: 31 patients were subjected to this method. In all patients,
either intra-operative evidence or postoperative radiology was used
for accuracy confirmation. In 15 cases, the aspiration of intracranial
cysts and the postoperative CT scans confirmed the accuracy of the
procedure. In 16 cases with solid lesions, postoperative CT scan as

well as the histopathology yield showed the lesions to be targeted
with acceptable accuracy.

Conclusion: Pinless frame-based stereotaxy with Naviplan is easy,
save and accurate and can be useful in situations where rigid pins
can’t be applied.

Keywords: Naviplan, Frameless, Pinless, Stereotaxy, Image-guided
neurosurgery, Computer-assisted surgery
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Comperative Results of Plastic Cap and Bone Cement Usage
in Permanent Electrode Fixation of Deep Brain Stimulation

Onder Taskin', Dursun Aygun®, Yasin Temel?, Ersoy Kocabicak'

(1) Department of Neurosurgery, Ondokuz Mayis University,
Samsun, Turkey, (2) Department of Neurosurgery and Neuroscience,
Maastricht University, Maastricht, The Netherlands, (3) Department
of Neurology, Ondokuz Mayis University, Samsun, Turkey

Background: Different deep brain stimulation (DBS) centers are
used different methods included plastic cap and bone cement
to fix the permanent electrodes on the cranium. In this study, we
present preliminary results of the comparison of these methods
about duration of intraoperative period and effects of postoperative
complications on the clinical outcome.

Method: This study is included 24 advanced Parkinsons Disease
(PD) patients who underwent DBS of the subthalamic nucleus
(STN). All DBS surgeries with microelectrode recording were
performed under local anesthesia. Bone cement (ImplantCast®) was
used in 12 patients and plastic cap (StimLoc®) was used in 12 other
patients for permanent electrode fixation. The time spent for each
method in the intraoperative period was noted in all patients. All
patients underwent CT scans in the early postoperative period and
at the 3rd months controls. Electrode migration, electrode fracture,
infection and pneumocephalus rates were noted separately. Clinical
outcomes were assessed by UPDRS III (Unified Parkinson’s Disease
Rating Scale) test at 3rd months control.

Results: The surgery time increased with plastic cap 6 min * 2 min,
with bone cement 21 + 3 min. There was no significant difference
between early postoperative period and 3rd months controls; about
electrode migration, electrode fracture, pneumocephalus, infection
rates and UPDRS III results.

Discussion: DBS electrode fixation took about 14 min longer when
made with bone cement. According to our results; we would like to
say that the two methods we compared are reliable techniques for
electrode fixation in DBS surgeries.

Keywords: Deep brain stimulation, Bone cement, Plastic cap,
Electrode, Fixation
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May Stereotactic Intracavity Administration of Antibiotics
Shorten the Course of Systemic Antibiotic Therapy for Brain
Abscesses?

Xin Yu
Department of Neurosurgery, Navy General Hospital, Beijing, China

Background: Despite advances in the management of the brain
abscess, continuous systemic long-term antibiotics are necessary
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and crucial. This study was designed to evaluate the effect of
intracavity administration of high-dose antibiotics on the course of
antibiotic therapy.

Method: 55 patients with bacterial brain abscesses (83 abscesses)
were treated with stereotactic aspiration and intracavity injection
of high-dose antibiotics combined with a short course systemic
antibiotic therapy. Antibiotics of one eighth daily systemic dosage
were injected into abscessed cavity after stereotactic aspiration and
intravenous antibiotics were given in all patients for 3-4 weeks. The
results were compared with that of our previous patients treated by
conventional stereotactic aspiration.

Results: 39 males and sixteen females(mean age 38.7 years) were
included. During the follow-up(mean 26.2 months, ranging from
6 to 72 months), all the abscesses subsided with no recurrence. No
adverse effects related to topical use of antibiotics occurred. Thirty-
eight patients had good outcomes, eleven had mild neurological
deficits, three had moderate deficits, one was in vegetative state
and two died of accidents not related to brain abscesses. Compared
with conventional stereotactic aspiration and drainage, intracavity
injection of antibiotics shorted the course of consecutive systemic
intravenous antibiotics by average 10.8 days without the increasing
recurrence rate of abscess.

Conclusion: Topical application of antibiotics in brain abscess
cavity could reduce the length of systemic antibiotic therapy,
decrease the abscess recurrence rate, avoid the side effects of long-
term high dose antibiotics, shorten the hospitalization and reduce
the cost of medical care.

Keywords: Brain abscess, Stereotactic aspiration, Antibiotics,
Medication route
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Image-Guided Stereotactic Ventricular Catheter Placement
for Refractory Idiopathic Intracranial Hypertension.
Accuracy and Effectiveness

Esam Abd Elhay Mokbel, Essam Moneer Rezk
Department of Neurosurgery, Tanta University, Tanta, Egypt

Background: Lumboperitoneal shunting is the mainstay of
surgical management for idiopathic intracranial hypertension
(IIH). However, many studies document a high failure rate and
complications for this procedure. Ventricular shunts have not been
widely used for ITH because of the difficulty of placing a shunt
into normal or small-sized ventricles. Also, stereotactic surgery
not available in every hospital. Background: The article aims
to evaluate the implication of using stereotactic image-guided
ventricular catheter placement in patients with ITH as an alternative
to lumboperitoneal shunting and to assess its outcome.

Method: The authors reviewed the clinical records of all patients in
whom stereotaxy was used to guide the placement of a ventricular
catheter for ITH. Stereotactic ventricular catheter placements were
performed on sixteen patients presenting with signs and symptoms
of idiopathic intracranial hypertension that was refractory to
traditional medical or previous surgical treatment to target the
frontal horn of the lateral ventricle.

Results: All patients were cannulated with a single pass, and
satisfactory catheter placement was confirmed on a postoperative
CT scan with concordant patient’s symptoms improvement. All

patients improved clinically at the last follow-up compared to their
preoperative condition. None of the patients experienced intra- or
perioperative complications. Four of them underwent stereotactic
ventriculoatrial shunts due to defective CSF absorption following
multiple lumboperitoneal shunt revision. Two patients required
shunt revision.

Conclusion: Image-guided stereotactic
placement is an effective, safe and durable treatment option in
management of ITH that are refractory to the traditional medical
and surgical approaches.

Keywords: Idiopathic intracranial hypertensio, Stereotaxy, CSF
diversion, Ventriculoperitoneal shunt

ventricular catheter
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Framless Neuronavigation Assisted Brain Biopsy: Safety,
Efficiency and Our Experience

Erdinc Ozek, Mehmet Hakan Seyithanoglu, Seran Kitis, Tolga
Turan Diindar, Abdurrahim Tekin, Mustafa Aziz Hatiboglu
Department of Neurosurgery, Bezmialem Vakif University, Istanbul,
Turkey

Background: Brain biopsy is a commonly used method for
diagnosing deeply located or generalized intraparenchymal brain
lesions and determining the further treatment options. A number
of comparative studies have been performed with open surgical
biopsy, framed or frameless biopsy methods. In this study, we
shared the results of the framless neuronavigation assisted biopsy in
our clinic and sensitivity of diagnosis with our experience.
Method: 24 of frameless neuronavigation assisted biopsy cases
were retrospectively reviewed. Seven cases had thalamic and 1 case
had hypothalamic deep lesion. Four patients had deeply located
eloquent area lesions. The mass of 6 patients was diffuse and passed
the opposite cerebral hemisphere. Five cases had multiple cerebral
masses and 1 case had exophytic mass originating from brain stem.
Results: Histopathologic diagnosis of 14 of 24 cases were Grade IV
glial tumor, 1 case was reported as diffuse Grade III glial tumor and 2
cases were reported as diffuse Grade II glial tumor. Histopathologic
diagnosis of five cases were reported as B-cell lymphoma, whereas 1
case was reported as gastrointestinal system metastasis. In one case,
the diagnosis could not be made despite the biopsy performed twice.
The mitotic index (Ki-67) showing tumor aggressiveness was 28.43
and the range was 1-90%. Thirteen of the 24 patients had a definite
histopathological diagnosis and 1 patient had no histopathological
diagnosis.

Conclusion: Frameless neuronavigation assisted brain biopsy is one
of the most sensitive, safe and easy-to-perform steriotactic biopsy
method. Due to method selection with high accuracy diagnosis,
biopsy planning requires surgical experience.

Keywords: Biopsy, Brain, Neuronavigation
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Effects of Surgical Approaches to Epilepsy Quality of Life,
Depression and Anxiety Levels

Hilal Atakur', Aylin Bican Demir? Cengiz Akkaya!, Mevliit Ozgﬁr
Taskapilioglu®, Nevin Tiirkeg?, Ibrahim Bora? Bahattin Hakyemez*,
Ahmet Bekar®

(1) Department of Psychiatry, Uludag University, Bursa, Turkey,
(2) Department of Neurology, Uludag University, Bursa, Turkey,
(3) Department of Neurosurgery, Uludag University, Bursa, Turkey,
(4) Department of Radiology, Uludag University, Bursa, Turkey

Background: Epilepsy, affecting the patients quality of life
negatively is commonly accompanied by such psychiatric disorders
as anxiety and depression. One treatment option is the epilepsy
surgery. We aim to find out the changes in quality of life andpossible
accompanying psychological disorders within the post — op period.
Method: In this study, 41 cases with intractable epilepsy were
examined prospectively. Demographic data, characteristics of
clinical seizures, frequency of seizures, antiepileptic drugs, cranial
magnetic resonance imaging, positron emission tomography and
pathology results of the cases were studied. On a regular basis Beck
Depression Inventory Beck Anxiety Inventory and Patient Weighted
Quality of life in Epilepsy QOLIE-89 version 1.0 were applied both
before and after the surgical treatment.

Results: The ratio of depression and anxiety in the pre-op period
is found as 39.5%. Increase in seizures and amount of drugs being
used results in increase in the levels of depression and anxiety
(respectively p<0.05 and p=0.001). A significant recovery in
depression and anxiety after epilepsy surgery is found out. This
recovery is directly related to the attainment of seizure-free status
(p<0.001). A significant improvement in all anxiety, depression and
life quality scales is observed after the surgical treatment.
Conclusion: It is crucial to question the frequency of seizures,
amount of antiepileptic drugs, accompanying psychiatric
comorbidity, and to administer an early surgical treatment in order
to increase the success in epilepsy treatment and provide a higher
life quality. With the epilepsy surgery not only patients’ life quality
will increase significantly but also they will lead a healthier life.
Keywords: Anxiety, Depression, Epilepsy, Surgery

OP-FN.03-02

Epileptic Zone Resection for MRI-Negative Refractory
Epilepsy Originating from Primary Motor Cortex

Zhang Guangming, Meng Dawei, Liu Yanwu, Yang Kai, Chen
Jianwei, Su Lanmei, Chen Guogiang

Department of Neurosurgery, Aviational General Hospital of China
Medical University, China

Background: Because of the balance between achieving complete
seizure freedom and minimizing the postoperative neurological
deficits, surgery for refractory epilepsy originating from primary
motor cortex is difficult. Here, we reported the outcomes of surgery
for MRI-negative refractory epilepsy originating from primary
motor cortex in a case series.

Method: Nine patients with refractory epilepsy originating
from primary motor cortex underwent intracranial electrodes

implantation after preoperative evaluation. Subdural grid electrodes
and depth electrodes were implanted through craniotomy assisted
by stereotactic technique. We delineated epileptic zone and
executed tailored resection according to results of intracranial
electroencephalography and mapping. The patients were followed
up for at least one year. Muscle strength was respectively evaluated
at different postoperative time (the first day, 2 weeks and 1 year).
Results: With regard to seizure outcome at the last follow-up, Engel
class T outcome was achieved in five patients, class IT in three patients
and class III in one patient. All cases had postoperative hemiparesis
in different degree on the first day after operation. Three patients
experienced distal muscle strength of single limb with grade 3 or
lower and had obvious dysfunction at 1 year after operation. Six
patients experienced distal muscle sterngth of grade 4 or 5 (Medical
Research Council six-point scale) and had no obvious dysfunction
at that time.

Conclusion: Most patients of refractory epilepsy originating
from primary motor cortex were seizure free and had no obvious
neurological deficits in the follow-up. Epileptogenic zone resection
may not be always contraindication for non-lesional refractory
epilepsy patients originating from primary motor cortex.
Keywords: Refractory epilepsy, Primary motor cortex, Surgery,
Paralysis, Muscle strength
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Peri-Insular Hemispherotomy: Indications and Outcome in a
Single Institution

Kamran Urgun, Brett A. Whittemore, Angela V. Price
Department of Pediatric Neurosurgery, Children’s Medical Center, UT
Southwestern Medical Center, Dallas, TX, USA

Background: Peri-insular hemispherotomy is a disconnective
procedure that functionally isolates epileptogenic regions in one
hemisphere. We present a consecutive series of 41 patients affected
by intractable epilepsy treated with peri-insular hemispherotomy.
Method: A retrospective review of 41 hemispherotomies performed
by the senior author was performed.

Results: Causes of epilepsy included: Rasmussen’s encephalitis (5
cases), hemimegalencephaly (4), cortical dysplasia (12), perinatal
stroke/stroke (14), Sturge-Weber (1), viral infection (2), and
posttraumatic (3). Fifteen patients were female, 26 were male. Mean
age was 80 months (min 6 - max 248). Fourteen patients underwent
surgical intervention before hemispherotomy. A postoperative
ventriculostomy was placed in all patients but one (mean duration:
4.6 days, 2-14). Mean length of ICU stay was 1.7 days (1-7), and the
mean hospital stay was 12 days (5-50). Mean estimated blood loss
was 145 mL (20-300), 11 patients were transfused. Mean follow-up
was 47 months (1-122). The Engel classification for postoperative
seizure control was broken down as follows: class 1 in 31 patients
(1A: 25, 1B: 4, 1C:2), class 2 in 2, class 3 in 1, and class 4 in 3.
Four patients required a ventriculoperitoneal shunt (min 5 weeks
post-hemispherotomy, max 5.5 years later). Two patients with
persistent seizures underwent further surgical disconnection (1
hemimegalencephaly, 1 cortical dysplasia).

Conclusion: Peri-insular hemispherotomy in the appropriately
selected patient yields favorable results with regard to seizure
control.

Keywords: Peri-insular, Hemispherotomy, Intractable, Epilepsy,
Pediatric
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Refractory Epilepsy Secondary to Calcified Granuloma-
A Surgical Series

Suchanda Bhattacharjee!, Afshaan Jabeen?
India

Background: Association between epilepsy and acute CNS
granulomatous infection is known. However the association
between the calcified spots in brain as a sequel of calcified
granulomatous lesion (CGL) and epilepsy is uncommon as well as
the role of surgery in them. The aim of this study is to study the
outcome of CGL leading to medically refractory epilepsy which has
been treated surgically.

Method: From our epilepsy surgery database we reviewed all
cases which we operated for refractory epilepsy due to CGL.
All underwent a standard presurgical evaluation. Clinical,
neuroimaging, and electroencephalography (EEG) findings were
used to select candidates for surgery.

Results: There were 12 cases in this surgical series. 4 had a temporal
and 8 had extratemporal pattern on electroencephalogram. All
these cases had a small rcalcification on imageology in. 2 were
located in the mesial temporal region with hippocampal sclerosis
(HS), 2 were located on the lateral temporal lobe with HS, 2 frontal,
3 temporoparietal and 3 occipital. In 4 cases anterior temporal with
amygdalohippocampectomy was done along with lesionectomy
under ECoG guidance. Rest 8 cases had lesionectomy of which
one needed a prior invasive monitoring and one under awake
craniotomy. On a mean follow up of 14 months, 11 are in Engel 1
and 1 had seizure during antiepileptic withdrawal.

Conclusion: CGL are potential cause for AED-resistant and
surgically remediable epilepsy. Presence of perilesional gliosis
contributes to epileptogenicity of these lesions. CGL with
hippocampal sclerosis resection together favours better chance of
seizure-free outcome.

Keywords: Epilepsy, Refractory, Calcification, Granulomatous
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Can Vagus Nerve Stimulation Decrease the Risk of Bone
Fracture?
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Background: Most epilepsy treatments are associated with low
bone mineral density (BMD) and increased risk of bone fracture.
Recent studies have demonstrated that cholinergic activity has an
anabolic effect on bone metabolism. Vagus nerve stimulation (VNS)

is a promising treatment of epilepsy that, as a side effect can increase
cholinergic activity. Accordingly, we hypothesize that VNS can
increase BMD in epilepsy patients.

Method: A series of 16 epilepsy patients (6 females and 10 males; 5
to 46 years old) scheduled for VNS insertion were assessed for BMD
before and after the VNS insertion. VNS insertions were performed
between May 2012 and October 2015. Paired t-test was used to
compare BMD vales before and after VNS.

Results: Initial BMD z score values were - 1.1 + 0.741 (mean +
SD) gr/cm? for femoral neck and -1.027 #1.129 for L1-L4. BMD
was assed 446.5 £151.2 days after VNS insertion. BMD vales were
significantly higher after VNS insertion for L1-L4 (p=0.033) with
mean BMD increasing from -1.027 to — 0.897. VNS had no effect on
the BMD of the femoral neck (p=0.62).

Conclusion: Epilepsy patients undergoing VNS might benefit from
an improvement in lumbar spine BMD thereby decreasing the risk
of bone fractures. Further studies are warranted to confirm this
finding,

Keywords: Epilepsy surgery, Vagus nerve stimulation, Bone mineral
density, Bone fracture

OP-EN.03-06

Surgical Treatment of Drug-Resistant Epilepsies in Russian
Federation

Vladimir Krylov', Alla Guekht®, Igor Trifonov', Anna Lebedeva’,
Igor Kaimovskii*, Mikhail Sinkin?

(1) Moscow State University of Medicine and Dentistry, Moscow,
Russia, (2) Sklifosovsky Research Institute of Emergency Medicine,
Moscow, Russia, (3) Moscow Research and Clinical Center for
Neuropsychiatry, Moscow, Russia, (4) Buyanov City Clinical Hospital,
Moscow, Russia, (5) Pirogov Russian National Research Medical
University, Moscow, Russia

Aim: To evaluate seizure outcomes in patients with drug-resistant
epilepsy surgically treated in Moscow.

Method: The study population included 117 patients who
underwent epilepsy surgery between 01.01.2014 and 01.02.2017.
Duration of epilepsy before surgery was 17.59 years. Invasive EEG
monitoring was made for 46 patients (39%).

Results: Temporal lobe epilepsy was in 56 (48%) patients,
generalized forms - 3 (3%), temporal plus - 57(49%), parietal form
in 1. 31 (26.5%) had bilateral lesions. 117 patients had 117 surgical
procedures: 97(83%) patients had AMTLE, 6 (5%) - AMTLE plus
extra temporal resections, 3 (2.5%) - temporal tumor resections,
1 patient - amygdalohippocampectomy (SAH), 1 patient - DNET
plus SAH, 4 (3.5%) — VNS and 3 (2.5%) - gamma-knife and 2 -
endoscopic transnasal tumor resections. Right resections were
made in 39 patients (35%), left - in 71 (65%). 45 patients evaluated
12 months after surgery: 31 patients (67%) became seizure free: 21
patients (45%) — Engel Ia, 6 (13%) - Engel Ib, 4 patients (9%) — Engel
Id. 12 patients (26%) had - Engel II. The unsatisfactory results of
treatment were noted at 4 patients (9%): one patient — Engel IIIa,
and 3 (6%) - outcome Engel IVa. According to histological study
the most common seizure-causing lesion was FCD (92%). In 40%
of cases we saw a combination of focal cortical dysplasia with
hippocampal sclerosis (FCD IIla).

Conclusion: The three-year results in the surgical treatment of
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drug-resistant epilepsy demonstrate its efficacy and safety. 67%
patients become seizure free.
Keywords: Epilepsy, Surgery, Moscow, Russia, Engel

OP-FN.03-07

WITHDRAWN

OP-FN.03-08
ECOG Assisted Epilepsy Surgery in Nepal

Sudan Dhakal', Basant Pant', Resha Shrestha', Pranaya Shrestha',
Pravesh Rajbhandari’, Samir Acharya', Chandra Prakash Limbu',
Koji lida?, Kazunori Arita’

(1) Annapurna Neurological Institute & Allied Sciences, Kathmandu,
Nepal, (2) Hiroshima University, Hiroshima, Japan, (3) Kagoshima
University, Japan

Background: Cortical scarring is one of the common causes of
intractable seizure among young adults in Nepal, the primary cause
of which is scarring secondary to neurocysticercosis. Some of these
patients come in status partialis continua. We share our experience
on intraoperative mapping of the lesion by electrocorticography
(ECOG) and subsequent resection of the defined area.

Method: Patients with intractable seizure with calcified lesion/
cortical scarring as the cause of seizure were included in this study.
Patients underwent video EEG monitoring for few days till we
preferably catch 2 ictal EEG or enough information on interictal
onset zone mapping by scalp EEG so that semiology, EEG findings
and imaging were concordant. All patients underwent ECoG based
surgery where lesionectomy was done along with the resection of
ictal or interictal onset zone around the lesion.

Results: In some cases, the lesion was located quite deep so,
stereotactic localization of the lesion was performed to avoid
unnecessary brain damage. In few cases with lesion around the
motor cortex sleep-awake-sleep surgery was performed to avoid
neurological deficit. In cases with multiple scars with one focus, the
ECoG helped us to find the active lesion and thereby its resection.
Conclusion: ECoG based lesionectomy along with resection of
interictal onset zone helped enormously in deciding the extent of
the brain resection. We strongly recommend this technique during
excision of other lesions like Glioma, Meningioma, AVM and other
non-scarring lesions as well when the presentation of the lesion is
seizure in order to give best surgical outcome.

Keywords: Epilepsy, Intractable, Cortical scarring,
Electrocorticography

OP-FN.03-09

Seizure Control and Global Improvement After Selective
Posterior Callosotomy

Augusto Valadio Junqueira!, Mauricio Marchiori!, Rafael Silva
Paglioli', Bruno Loz Da Rosa', Caroline Klovan Da Silva!, Kelyn
Lutz’, Rebeca Cabral Cesar Pires*, Eliseu Paglioli', André Palmini?
(1) Department of Neurosurgery, Hospital Sdo Lucas da Pontificia
Universidade Catélica do Rio Grande do Sul (HSL-PUCRS), Porto
Alegre, Rio Grande do Sul, Brazil, (2) Department of Neurology,
Hospital Sdo Lucas da Pontificia Universidade Catdlica do Rio Grande
do Sul (HSL-PUCRS), Porto Alegre, Rio Grande do Sul, Brazil, (3)
Faculty of Medicine, Universidade de Caxias do Sul (UCS), Caxias do
Sul, Rio Grande do Sul, Brazil, (4) Faculty of Medicine, Universidade
Federal do Rio Grande (FURG), Rio Grande, Rio Grande do Sul,
Brazil

Background: In 2016, Paglioli et al. published a paper proposing
the use of selective posterior callosotomy, sparing prefrontal
connectivity, as an approach to control drop attacks in cases of
severe, multifocal epilepsy. Some of the patients included in the
study not only had an improvement in the rate of drop attacks,
but also in other seizure types, which correlated with a global
electroencephalography (EEG) improvement.

Method: Case report of a 7 years old patient with Lennox Gastaut
syndrome, submitted to selective posterior callosotomy in our
service, who had an unexpected, global improvement on the ictal
and interictal EEG, correlated with a drastic decrease in seizures
occurence. Clinical, radiological and electroencephalographic pre
and postoperative data are presented.

Results: The patient presented a drastic decrease in drop attacks
rate, as expected, but also a global EEG improvement correlated
with a decrease in seizure rates until a seizure free state which has
lasted for over two years.

Discussion: The case presented is one of many among the patients
included in Paglioli’s study who developed such a favorable
postoperative outcome. The rationale for such a phenomenon is
open to debate, and its repercussions may widen the range of the
procedure’s indications.

Keywords: Epilepsy surgery, Lennox gastaut syndrome, Drop
attacks, Selective posterior callosotomy

OP-FN.04-01

Trigeminal Schwannoma: Importance of Dural Reflection of
Middle Fossa

Suresh Nair
Sree Chitra Tirunal Institute for Medical Sciences ¢ Technology,
Trivandrum, India

Background: This is a retrospective analysis of 97 consecutive
patients with trigeminal schwannoma surgically managed from
January 1984 to 1st Feb 2017.

Method: While 49 tumours were located in a single compartment
Meckel’s cave (MF) 30, posterior fossa (PF)19, 44 were dumbbell-
shaped PF-MF in 37, MF-extracranial 7. In one case, the tumour
was totally extracranial and in three others it occupied all 3
compartments. All 8 patients managed until 1992 were operated on
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by conventional approaches. With the exception of the 19 patients
with posterior fossa tumors and ten with dumbbell PF-MF tumors
which were treated by the retromastoid route and three with MF
tumor treated by the standard subtemporal approach, all other
57 cases managed since 1993 were operated on by the skull base
approaches.

Results: Tumour could be radically removed in 84 patients and
decompressed in thirteen. The only operative mortality was in a
patient with residual/recurrent tumour who developed meningitis.
Seven patients were operated for symptomatic recurrences.
Conclusion: Most multi-compartmental trigeminal schwannomas
can be radically removed using a single-stage fronto-temporal
interdural skull base approach.

Keywords: Meckel’s cave, Middle fossa, Interdural, Retrosigmoid

OP-FN.04-02

Outcomes in Patients with Vestibular Schwannoma After
Subtotal Resection and Adjuvant Radiosurgery

Hesham M Abouelela Radwan', Mark Bruce Eisenberg?, Jonathan
Petrus Sandberg Knisely?, Maged Mofied Ghaly®, Michael Schulder?
(1) Ain Shams University, Neurosurgery Department, Cairo Egypt, (2)
Department of Neurosurgery, Hofstra Northwell School of Medicine,
USA, (3) Department of Radiosurgery, Hofstra Northwell School of
Medicine, USA

Background: Debate continues with a limited number of
publications describing outcomes in patients with vestibular
schwannoma (VS) treated with planned subtotal resection (STR)
plus radiosurgery (SRS). Here we present our experience.

Method: This is a retrospective review of 23 patients with Koos grade
III and IV VS who were treated with subtotal resection followed by
SRS. Tumor volumes, facial nerve function, hearing preservation,
and the presence of trigeminal neuropathy were noted. Spearman’s
rank test was used to correlate facial nerve grade with postoperative
tumor residual tumor volume.

Results: Tumor control was achieved in 21/23 patients (91.3%)
with a mean follow up of 25 months. No patient required other
treatment beyond the original surgery and adjuvant SRS during this
period. Only in 2 patients did the 6 months post SRS MRI show
a slight increase in volume as is commonly seen within first year
after SRS. After a mean postoperative period of 28 months, 91% of
patients had excellent (H&B I or IT) and good (H&B III) facial nerve
function grading. Improved facial nerve function was positively
correlated with larger residual tumor volume (rs= 0.65). Kaplan
Meier curve showed around 50% probability for regaining facial
nerve function after initial deterioration. Four patients reported
postoperative facial numbness at the site of surgery, with 3 cases
showing improvement within a month. Temporary caudal cranial
nerve dysfunction was observed in 2 patients.

Conclusion: Hybrid strategy of subtotal resection and adjuvant SRS
provide patients with large VS excellent tumor control and a good
clinical outcome.

Keywords: Vestibular schwannoma, Acoustic neuroma, Subtotal
resection, SRS and gamma knife

OP-FN.04-03

Mechanical Allodynia Predicts Better Outcome of
Microvascular Decompression for Trigeminal Neuralgia

Chenlong Liao, Wenchuan Zhang, Lin Wu, Min Yang
Department of Neurosurgery, XinHua Hospital, Shanghai JiaoTong
University School of Medicine, Shanghai, China

Aim: To determine whether mechanical allodynia (MA) acts as a
predictor of outcome after microvascular decompression (MVD)
for trigeminal neuralgia (TN) and discuss the potential pathological
mechanisms involved.

Method: A series of 246 patients who underwent MVD for TN
were involved in the study. The classifications were based on the
characteristic of pain (shock-like or constant), and the presence of
MA was defined from the chart review, retrospectively. The surgical
outcome is defined as excellent, good, and poor. Immediate and
long-term outcomes were compared to provide the information on
recurrence and delayed relief. The relationship among the groups
was investigated, and the strength was determined.

Results: Both presence of MA and type of TN pain are significant
predictors of surgical outcome (p< 0.05). MA was proven to be an
independent predictor of surgical outcome and also a significant
predictor of existence of neurovascular compression (p<0.05)
and lower rate of recurrence (p< 0.05). No statistically significant
predictors of delayed relief were detected in this study.

Conclusion: The presence of MA is a reliable predictor of immediate
andlong-term outcome after MVD for TN. Compared to the patients
without MA, the incidence rate of intraoperative neurovascular
compression (NVC) was higher in MA-positive patients, who were
more likely to achieve a better outcome and lower rate of recurrence
after MVD for TN. Application of the information in this study will
be helpful in patient selection of MVD for TN.

Keywords: Trigeminal neuralgia, Microvascular decompression,
Mechanical allodynia, Neurovascular compression, Pathological
mechanism

OP-FN.04-04

Auditory Brain Stem Implant in Neurofibromatosis Type 2
Patients; Review of 11 Patients

Mohammad Samadian, Ali Eftekharian, Mohammad Hallajnejad,
Amirarsalan Amin Darolzabi, Omidvar Rezaei, Ali Mousavi Nejad
Loghman Hospital- Shaheed Beheshti Medical University, Iran

Background: Neurofibromatosis type 2 (NF2) is an inherited
disease cause benign Schwann cell tumors on many cranial nerves,
in particular on the vestibular portions of the VIIIn bilaterally.
In these patients bilateral hearing loss is frequently caused by the
disease or results from its treatment. Auditory brain stem implant
(ABI) have been developed to restore serviceable hearing in these
patients. We report our experience and results using of ABI in 11
patient with bilateral vestibular shwanowa causing deafness.

Method: Patients underwent surgery for resection of tumors via
retrosigmoid approach and after resection of second tumor ABI
was placed in the lateral recess of forth ventricle. We evaluated
demographic data including age at implantation, number of tumor
resections before implantation, tumor size, surgical approach, and
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postoperative surgical complications. The ABI auditory results were
then evaluated for number of functioning electrodes and channels,
hours per day of use, nonauditory side effect profile and hearing
results.

Results: No surgical complications caused by ABI implantation
were reveale and Electrode paddle migration did not occurred in
our patients. A range of auditory performance is reported.
Conclusion: ABIs are safe, do not increase surgical morbidity, and
allow most patients to experience improved communication as well
as access to environmental sounds. Although the factors leading to
improved performance are not completely clear, these new results
show that excellent hearing is possible for NF2 patients with the ABI
Keywords: Auditory brain stem implant, Neurofibromatosis,
Deafness

OP-FN.04-05

Endoscope-Assisted Microvascular Decompression in
Hemifacial Spasm

Henry W. S. Schroeder, Christian Rosenstengel, Marc Matthes,
Ehab El Refaee, Ahmed El Damati, Jorg Baldauf

Department of Neurosurgery, University Medicine, Greifswald,
Germany

Aim: To evaluate the value of endoscope assistance in microvascular
decompression for hemifacial spasm.

Method: 281 patients (177 females, 104 males, mean age 55 years)
suffering from hemifacial spasm underwent an endoscope-assisted
microvascular decompression via a lower retrosigmoid approach.
The spasm was left in 169 patients and right in 112 patients.
Results: The use of the endoscope was safe. There was no endoscope-
related nerve or vessel injury and morbidity respectively. In 48
patients, the AEP were affected while retracting the cerebellum under
microscopic exploration. In contrast, all vascular compression sites
were identified without any retraction with the 30° or 45° endoscope.
More than half of the patients (151) were spasm-free immediately
after surgery. In 145 patients (87 %), the spasm disappeared (follow-
up time of 12 months in 167 patients). In 16 patients, the spasm
improved by at least 50 %. In 4 patients, there was no significant
improvement. In all of these patients, we found anatomic anomalies
or a severe compression with morphological damage of the facial
nerve. One patient died due to herpes encephalitis 14 days after
surgery. In 84 patients (30 %), neurological deficits occurred after
surgery, but these were permanent only in 9 patients (4 %) (5
anacusis, 6 hypacusis, 1 dizziness).

Conclusion: The endoscope-assisted microsurgical technique
to decompress the facial nerve is a safe technique. The use of
endoscopes improves the visualization of the nerve in its entire
course through the subarachnoid space without any retraction.
Keywords: Hemifacial spasm, Microvascular decompression,
Endoscope-assisted microvascular decompression, Endoscope-
assisted microsurgery, Neuroendoscopy

OP-FN.04-06

Microsurgery of Vestibular Schwannoma After Radiosurgery:
Challenges and Treatment

Basant Kumar Misra, Omkar Churi
P D Hinduja National Hospital ¢ Medical Research Centre, Mumbai,
India

Background: Microsurgery of Vestibular Schwannoma after
Radiosurgery is uncommon. In this study, we plan to analyze
neurological outcomes and the technical challenges associated with
microsurgery following radiosurgery.

Method: Fifteen patients underwent microsurgery at an average
of 35 months (range 3-96 months) after radiosurgery by the first
author. Twelve of these had never undergone microsurgery before
radiosurgery, 3 had partial excision before radiosurgery. Three
patients had giant (>4 cm) and 11 had large (2.5-4cm) tumors. Post
radiosurgery clinical course, neurology and imaging were analyzed.
Results: The indications of surgery included tumor progression
or clinical worsening. The tumors found at surgery were firmer,
with an avascular core but increased vascularity near the surface,
with thickened arachnoid and often adhesions with surrounding
structures making total excision difficult. Near total excision was
employed in such cases. Eleven patients underwent gross total/ near
total resection. No major morbidity or death was reported. Post-
surgery, eight patients had grade I/II HB facial function, four had
grade ITI, three had grade IV/V. Of the latter three, two had the same
deficit preoperatively. At the last follow-up (average 42 months),
all patients had a stable facial function. None of the patients have
undergone any other radiosurgery/ microsurgery since the last
intervention.

Conclusion: For the few patients who required microsurgery after
radiosurgery, excellent tumor resection with an acceptable outcome
can be achieved with proper techniques and neuromonitoring.
Leaving tiny residue attached to critical structure is the key to
optimal outcome.

Keywords: Vestibular schwannoma, Microsurgery, Radiosurgery,
Failed radiosurgery, Growth, Outcome

OP-FN.04-07

Frame-Based Stereotaxy Using Egyplan File for Voxel-Based
Target Calculation

Abdin Khair-Allah Kasim
Department of Neurosurgery, Sohag University, Sohag, Egypt

Background: Stereocalc software (for Radionics stereotactic
system) depends on pixel-based radiological data (X and Y values
only) to calculate the target co-ordinates. This caused technical
difficulty with our new voxel-based CT scanner which gives X, Y
and Z values. The aim of this study is to evaluate the accuracy of
stereotactic target co-ordinates using voxel-based radiological data
calculated with Egyplan.

Method: I designed a computer-based database file (Egyplan)
to calculate the stereotactic target co-ordinates depending on
voxel-based radiological data. 41 targets in 18 patients previously
calculated by Stereocalc software were recalculated by Egyplan file
providing the same input values with a fixed Z value. Test targets
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were calculated before application in new patients. Postoperative
brain imaging and the pathological results were used to assess the
accuracy of Egyplan file in 25 new patients.

Results: Egyplan targets were shifted 0.22 - 1.41 mm from those of
Stereocalc software with an average vector of 0.59 mm. Test targets
and postoperative imaging showed accurate targeting. Histo-
pathological results in 25 new cases were 100% positive.
Conclusion: Egyplan is accurate and valuable in calculating
stereotactic targets using voxel-based radiological data.

Keywords: Egyplan, Targeting, Image-guided neurosurgery,
Computer-assisted surgery, Stereotaxy

OP-FN.04-08

Narrow Foramen Ovale and Rotundum: A Role in the
Etiology of Trigeminal Neuralgia

Wenchuan Zhang, Pengfei Liu, Lin Wu
Department of Neurosurgery, XinHua Hospital, Affiliated to Shanghai
JiaoTong University School of Medicine, Shanghai, China

Primary trigeminal neuralgia (TN) may occasionally occur in
absence of neurovascular compression. A mechanism other than
nerovascular compression may play a role in TN. High resolution
CTs of 21 consecutive TN patients without vascular compression
during surgery and 30 healthy volunteers were retrospectively
performed. Measuring parameters (length, width, and aspect
ratio) were obtained in the axial plane for foramen ovale,and in the
reconstructed coronal plane for foramen rotundum on both sides
in each subject. The right-sided foramen ovale are slightly narrower
than the left-sided, but no difference was observed between the
sides. No correlation was found between the foramen size and
the gender in both groups. The affected side with a narrower
ovale foramen (greater than 0.5mm) and a significantly greater
aspect ratio compared with the unaffected side may contribute
to TN. Meanwhile, no significant correlation, but more likely
a tendency, was found between the right and left sides in size of
foramen roundum (p=0.09). This study has speculatively suggested
that a narrow skull foramen may be etiologically important in a
small percentage of TN patients. If recurrent or residual TN was
encountered in cases of TN without vascular compression during
surgery, high resolution CT may help to evaluate the anatomical
morphology of skull foramen in great detail.

Keywords: Foramen, Skull base, Nerve entrapment, Trigeminal
neuralgia

OP-FN.04-09
Comparison of Efficacy of Percutaneous Procedures and

Microvascular Decompression in the Management of
Essential Trigeminal Neuralgia

Abdessamad El Ouahabi
Department of Neurosurgery, Hopital des Specialites, Mohammed V
University, Rabat, Morocco

Background: There are no randomized controlled trials comparing
TC, PTGC, and MVD for idiopathic TN at a single institution. The
aim of the study was to assess the long-term outcome of treated
patients with one of these techniques in the same institution.

Method: The authors present a retrospective study of 262 patients
from 1983 to 2015 with drug-resistant idiopathic TN. Three groups
were set up according to the techniques used: Group I (n=103),
treated by TC; Group II (n=84), treated by PTGC; Group III (n=75),
treated by MVD. The main judgment criterion was pain relief, x2
or Fisher test, Kaplan-Meier, and log-rank were used for statistical
analysis.

Results: The 3 groups were homogeneous according to age, duration
of evolution, and pain topography. The immediate efficiency for the
3 groups was, respectively, 96%, 94%, and 95% (NS). At 6 years
follow-up, 70%, 77%, and 72% of the patients, respectively, remained
pain-free (NS). There was no difference between the 3 groups (log-
rank, P=.867). Hypoesthesia was more frequent for PTGC (89%).
Conclusion: We did not find MVD to be more effective than the
other techniques. However, it had the lowest long-term complication
rate, which is a strong argument in choosing this technique for
young and healthy patients. Percutaneous techniques, however, are
still recommended in specific circumstances.

Keywords: Trigeminal neuralgia, Microvascular decompression,
Balloon compression, Thermocoagulation

OP-FN.05-01

The Early Changes in Protein Expression in the Rhesus Optic
Nerves Injured by a Single Dose/Fractionation Stereotactic
Radiosurgery

Jing Chen, Shuang Min Fan, Wei Chen
Department of Neurosurgery, Sichuan University, ChengDu, China

Background: Radiation-induced optic neuropathy (RION) is a
severe complication of using stereotactic radiosurgery (SRS) to treat
anterior visual disease. This study is designed to obtain and analyze
the early changes in protein expression in rhesus optic nerves
injured by SRS.

Method: The unilateral intraorbital optic nerves of 3 rhesus
monkeys were injured by gamma knife surgery (GKS) with a single
dose/fractionation scheme (marginal dose of 15 Gy, 50% isodose
curve), while the contralateral optic nerves served as the control.
The bilateral intraorbital optic nerves of 3 rhesus monkeys were
dissected and performed a non-marker quantitative proteomic
analysis at 72 hours after GKS. The function information of
differential expression protein were obtained through BLAST
sequence alignment with human protein.

Results: A total of 41 proteins fit the criteria for differential
expression (change>2.0-fold, P value<0.05 or exclusive expression).
Of the differentially expressed proteins, 7 proteins were significantly
down-regulated (change>2.0-fold, P value<0.05) at the injured optic
nerves, 18 proteins were exclusively expressed in the contralateral
opticnerves,and 16 proteins were exclusively expressed in the injured
optic nerves. The major functions of the low-expression proteins in
the injured optic nerves were related to cytoskeleton, endocytosis,
proteolysis, bicarbonate homeostasis, cell proliferation, growth and
differentiation. The major functions of the high-expression proteins
were related to inflammation and immunization.

Conclusion: This study indicated that at 72h after GKS, the intrinsic
function of the cell were impaired in the injury side optic. The cell’s
endocytosis and pinocytosis were declined and shown a significant
inflammation and immunization.

Keywords: Radiation, Proteomics, Optic nerve, Rhesus monkey
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OP-FN.05-02

Extended DREZ-Lesioning for Alleviating Intractable Pain
Following Brachial Plexus Avulsion Injuly

Makoto Taniguchi, Keisuke Takai, Kouichi Iwamuro
Department of Neurosurgery, Tokyo Metropolitan Neurological
Hospital, Tokyo, Japan

Background: Dorsal root entry zone (DREZ) lesioning has been the
most effective surgical treatment for the relief of intractable pain
due to root avulsion injury; however, residual pain and a decrease in
pain relief in the follow-up period have been reported in 23-70% of
patients. Based on the most recent studies on neuropathic pain, we
modified the conventional DREZ lesioning procedure to improve
clinical outcomes.

Method: Fourteen patients underwent surgery between 2011
and 2017. The detailed surgical procedure will be reported in the
presentation.

Results: All patients achieved excellent (n=10, pain relief without
medication) or good (n=4, pain relief with medication) pain
relief post-operatively, and the recurrence was not reported in
any patients (median of 28 months after surgery,6-84 months).
Twelve patients (88%) achieved total pain relief (0 or 1 on the VAS)
with or without medication. No motor deficit was observed. A
sensory deficit was observed in 2 patients and disappeared within
one month in 1 patient. New pain at the adjacent level of DREZ
lesioning was observed in 3 patients and disappeared within one
month in 2 patients. In the other patient, new pain persisted and
required analgesics.

Conclusion: Our preliminary results demonstrated that total and
persistent global pain relief was achieved with the modified DREZ
lesioning procedure in 90% of patients without major neurological
deficits. Our results clearly suggested that the wide dynamic range
neuron in Rexed layer V played a cardinal role in pain formation in
case of brachial plexus avulsion injury.

Keywords: DREZ-lesion, Intractable pain, Brachial plexus avulsion

OP-FN.05-03

Early Results of Pallidotomy in Parkinsons Disease in Nepal

Resha Shrestha', Pranaya Shrestha', Pravesh Rajbhandari', Samir
Acharya', Takaomi Taira? Basant Pant’

(1) Annapurna Neurological Institute and Allied Sciences, Nepal, (2)
Tokyo Womens Medical University, Japan

Background: Surgical treatment of Parkinsons disease (PD)
is already an established mode of treatment. Both Deep brain
stimulation(DBS) and Lesioning (pallidotomy) surgeries may be
used in PD.

Method: All the patients who underwent pallidotomy for idiopathic
PD in Annapurna Neurological institute and Allied Sciences from
2014 to 2016 were included in this study. The preoperative and
postoperative Unified Parkinsons Disease Rating Score(UPDRS)
was compared and analysed. All surgeries were done in awake state.
The standard functional coordinates for GPi was used. We used ZD
Fisher Frame and used inbuilt Shaltenbrant Atlas. Intraoperative
MER (inmito) was also done in these cases. We used Cosman RF
generator with Imm diameter and 2 mm exposed tips and the

temperature was 70 degree Celsius for 40 second. In most of the
cases we did stagged pallidotomy with three months gap in between.
Results: There were total of eight patients with six males and two
female patients. The mean age of patients was 54 years. The mean
preoperative UPDRS was 63 and mean postoperative UPDRS was
16 in (p<0.05). The mean change in UPDRS was 71% and it has
not decreased much in our follow up. One patient of pallidotomy
developed Parkinsons crisis but eventually recovered.

Conclusion: Though DBS is more popular than pallidotomy
nowadays, we still believe that pallidotomy has a definite place in
PD and it is cheaper and does not require time consuming battery
adjustment. We believe that in context of developing country like
Nepal pallidotomy may surpass DBS in long term.

Keywords: Parkinsons disease, Pallidotomy, UPDRS

OP-FN.05-04

Using 7-Tesla Magnetic Resonance to Target the Globus
Pallidus Internus in Patients with Pakinson’s Disease

Zhigi Mao', Fei Cong?, Xin Xu', Longsheng Pan', Zhipei Ling', Lin
Chen?, Xinguang Yu'

(1) Department of Neurosurgery, Chinese PLA General Hospital,
Beijing, China, (2) State Key Laboratory of Brain and Cognitive
Science, Institute of Biophysics, Chinese Academy of Sciences, Beijing,
China

The globus pallidus internus (GPi) was an effective target in treating
motor systems in patients with Parkinson’s disease (PD). It was not
a visual nucleus in 3-or less tesla magnetic resonance images (MRI),
and therefore it would be indirect target in deep brain stimulus
(DBS) surgery. For individual variations, the GPi target would be
missed in some DBS surgery. 7-tesla MRI (7T-MRI) could improve
the image resolution and contrast, and make GPi visual. It could
directly target the GPi nucleus in patients, and improve the the
accurary and reliability of the DBS targeting technique. 3 patients
with PD disease were targeted on GPi nucleus with 7T-MRI. After
the procedure, intraoperative MRI proved all the electrodes in exact
GPi. After being operated on, the motor symptoms relieved. At the
first programming(post 2 weeks of DBS), motor scores of Movement
Disorders Society-Unified Parkinson’s Disease Rating Scale (MDS-
UPDRS) decreased obviously, the patients improved significantly
on PD motor symptoms. 7T-MRI could be a good choice for direct
target of GPi in Parkinson’s disease.

Keywords: Globus pallidus internus(GPi), 7-tesla magnetic
resonance images(7t-MRI), Deep brain stimulation(DBS),
Parkinson’s disease(PD)

OP-FN.05-05

Immediate Pain Relief After Microvascular Decompression
in Patients with Idiopathic Trigeminal Neuralgia

Abdul Jalal, Mumtaz Ali
Department of Neurosurgery, Lady Reading Hospital, Peshawar,
Pakistan

Aim: To determine the efficacy of microvascular decompression for
idiopathic trigeminal neuralgia in terms of immediate pain relief.
Method: We retrospectively reviewed the record of 139 patients
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who underwent microvascular decompression (MVD) for
idiopathic trigeminal neuralgia(TGN) in our Department Lady
Reading Hospital from Jan 2013 to Jan 2017. Patients with space
occupying lesion at CP angle like tumors, multiple sclerosis, those
responding to medical treatment, unfit and unwilling for surgery
were excluded from the study. Injectable ketorolac as analgesic was
given for 48 hours post-operatively. Carbamezapine postoperatively
was stopped. Patients were assessed after 72 hours post-operatively
for pain relief by Visual Analogue Scale.

Results: In this study, mean age was 63 years with standard
deviation + 12.249. 37% patients were male and 63% patients were
female. More over microvascular decompression was effective in
88% patients and was not effective in 12% patients.

Conclusion: Our study concludes that microvascular decompression
was 88% effective in idiopathic trigeminal neuralgia in terms of
immediate pain relief.

Keywords: Microvascular decompression, Idiopathic trigeminal
neuralgia, Immediate pain relief

OP-FN.05-06

Outcome of 5 Years Experience of Dorsal Root Entry Zone
Lesioning for Neuropathic Brachial Plexus Pain

Balamurali Gopalakrishnan
Department of Spine Surgery, India

Background: We sought to assess efficacy, surgical morbidity, and
postoperative quality of life in patients who have undergone dorsal
root entry zone (DREZ) lesioning for intractable brachial plexus
and spinal cord injury pain.

Method: We analysed 14 patients who underwent DREZ lesioning
since 2011 by a single surgeon. All our patients data was analysed
on pre and post op SF12, pain scores, psychometric analysis and
outcome scores. The mean age was 49 years (ranging from 23 to 69
years) and we had 13 males and 1 female. Average follow up was
1.8 years.

Results: Of the 14 patients, 4 patients experienced “excellent”
postoperative (complete) pain relief with another 10 reporting
“good” improvement. One patient had a revision surgery previously
operated at a different institution. All the 14 patients (100%) stated
they would recommend DREZ lesioning procedure to anyone with
similar symptoms. Their quality of life changed dramatically. Four
patients had objective evidence of a new, mild motor deficit post
operatively. New onset of undisturbed paresthesia was seen in 50%
of patients.

Conclusion: With appropriate patient selection, DREZ lesioning is
an efficacious and durable procedure that can be performed with
low morbidity and very good patient outcomes for patients with
Brachial Plexus Avulsion and Spinal cord Injury pain. Awareness
among doctors and patients is necessary.

Keywords: Dorsal root entry zone rhizotomy, Brahial plexus injury,
Neuropathic pain

OP-FN.05-07

Early Results of Deep Brain Stimulation in Parkinsons
Disease in Nepal

Resha Shrestha', Pranaya Shrestha', Pravesh Rajbhandari’, Samir
Acharya', Takaomi Taira?, Basant Pant!

(1) Annapurna Neurological Institute and Allied Sciences, Nepal, (2)
Tokyo Womens Medical University, Japan

Background: Surgical treatment of Parkinsons disease (PD)
is already an established mode of treatment. Both Deep brain
stimulation(DBS) and Lesioning (pallidotomy) surgeries may be
used in PD. The targets for DBS are either Subthalamic nucleus(STN)
or Globus pallidus internus (GPi).

Method: All the patients who underwent DBS for idiopathic PD
in Annapurna Neurological institute and Allied Sciences from
2014 to 2016 were included in this study. The preoperative and
postoperative Unified Parkinsons Disease Rating Score( UPDRS)
was compared and analysed. All surgeries were done in awake
state except for IPG(implantable pulse generator) implantation
which was done under general anesthesia. The standard functional
coordinates for STN and GPi was used. We used ZD Fisher Frame
with its software and rechecked the targets with inbuilt Shaltenbrant
Atlas. Intraoperative Microelectrode recording(MER) recording
(Inmito) was also done in these cases. We used Brio rechargeable
system with 10 years battery life.

Results: There were total nine cases of DBS with six male and three
female patients. Two cases had their DBS in Gpi and remaining
seven had their DBS in STN. The mean preoperative UPDRS
was 61 and mean postoperative UPDRS was 22 (p value<0.05).
Mean change in UPDRS was 65%. This change in UPDRS has not
decreased much in the follow up. One patient of DBS developed
postoperative hematoma which had to be evacuated but eventually
recovered.

Conclusion: DBS is more popular nowadays and its result is also
promising. However it is very expensive for developing country like
ours where there is no health insurance system.

Keywords: Parkinsons disease, DBS, UPDRS

OP-FN.05-08

Challenges in Surgical Treatment of Cerebral Palsy
(Spastic Diplegia); Selective Dorsal Rhizotomy (SDR) with
Intraoperative Neurophysiology (IOM)

Muhammad Tariq Imtiaz, Ayman Al. Banyan, Maqsood Ahmed
National Neurosciences Institute (NNI), King Fahad Medical City
(KFMC), Riyadh, Saudi Arabia

Background: Need to understand neurosurgical surgical treatment
of Cerebral Palsy (CP) is relevant in developing countries. CP
manifests in >70% patients with limb rigidity in lower-extremities
or Spastic-Diplegia (SD). Selective Dorsal Rhizotomy (SDR) with
Intraoperative neurophysiology (IOM) is using surgical rhizotomy
skills with advanced electrophysiology techniques/modalities to
treat Spasticity in patients with Spastic Diplegia.

Method: Sherrington reported that underlying mechanism in SD
was hyperactive reflexes. In SDR, sensory-roots are separated from
motor-ones at the Conus/Cauda-Equina. These spastic roots are
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selectively identified via EMG and separated into rootlets (3-8) at
each level bilaterally (L2-S1/S2). These rootlets are tested using an
advance-EMG-technique with rootlets producing hyper-activity are
selectively-lesioned using certain grading criteria. These over-firing
nerve rootlets are considered to be the source of patient’s hypertonia.
Results: SDR relies to a major extent on the information provided
by the electro-neurophysiologist. Most common concern for
surgeons is S-2 roots and division/lesioning of S-2 rootlets. Some
surgeons prefer not to open S-2 roots at all. Anal Sphincter needs
to be diligently monitored using emg techniques. Correct patient
selection is integral along for better results. Post-operative changes
in spine and prevention of Quadriceps function with L3 and L4 roots
is also a major concern. A functioning physiotherapy department
needs to be integrated for post-operative strengthening of motor
functions.

Conclusion: Most authors report spasticity stayed reduced 10
years post-op in all patients. 80% patients showed significant motor
improvement. In-short, SDR is an extremely useful treatment
option but requires a concerted team effort for successful outcomes.
Keywords: Intra-operative neurophysiology, Selective dorsal
rhizotomy, Spasticity

OP-FN.05-09

Polietiological Trigeminal Neuralgia. Surgical Treatment
Approach

Kostyantyn Horbatyuk, Valeriy Olkhov, Yuriy Chyrka, Dmitro
Imerekov
Vinniysa Regional Hospital, Vinnitsa, Ukraine

Aim: To analyze surgical treatment of polietiological trigeminal
neuralgia.

Method: 2013-2016 we had 24 patients with trigeminal neuralgia.
In 19 cases the etiological reason was a neurovascular conflict, in 3 -
postherpetic neuralgia and in 2 cases — multiple sclerosis. We made
16 neurovascular decompressions and 8 radiofrequency ablations
of Gasser’s ganglion. We chose the way of surgery by etiological
reason, anestesiological risks of treatment and the patient’s choice.
For microvascular decompression we used classic retrosigmoid
approach without using retractors. Radiofrequency ablation of
Gasser’s ganglion we made by Radionics RFG 3C Plus. The ganglion
puncture was made by 100mm needle RF-Neurotherm. After
the sensitive stimulation and conformation of correct needle tip
positioning, then we made a drug dream for patient and made 4-6
ablative cycles during 90-110 sec by 72-75° C.

Results: The patient’s catamnesis was from 1 month to 3 years (in
average 21 months). The average VAS before surgery was 9.47,
after surgery — 0.9. 1 patient had a partial pain recurrence after
microvascular decompression. Also 1 patient got a radiofrequency
ablation of Gasser’s ganglion after microvascular decompression
because of pain recurrence. 2 patients after ablation got chewing
muscles weakness on the manipulation side and 1 patient got dry
eyes. Those symptoms regressed spontaneously from couple weeks
to 1-2 months.

Conclusion: Surgical treatment results showed high efficiency
of chosen surgeries. The possibility of performing those surgical
techniques allows to provide qualified medical care to patients with
such pathology in neurosurgical departments.

Keywords: Trigeminal neuralgia, Janetta procedure, Radiofrequency
ablation

OP-FN.06-01

Effect of Microstructural Changes on the Recurrence of
Trigeminal Neuralgia Treated with Percutaneous Balloon
Compression

Tugrul Cem Unal', Aydin Aydoseli’, Yavuz Aras?, Pulat Akin
Sabanci?, Faruk Unal?, Orhan Barlas?, Kemal Hepgul?, Altay Sencer?,
Nail Izgi?

(1) Department of Neurosurgery, Tunceli State Hospital, Tunceli,
Turkey, (2) Department of Neurosurgery, Istanbul University Istanbul
Faculty of Medicine, Istanbul, Turkey

Aim: To analyze 3-Tesla magnetic resonance imaging (MRI)
findings and clinical features of patients with trigeminal neuralgia
who underwent percutaneous balloon compression (PBC)
procedure, and to determine whether these findings had an impact
on the prognosis of the disease.

Method: A retrospective review of patients with trigeminal
neuralgia who underwent PBC in Istanbul Faculty of Medicine
Neurosurgery Department between January 1st 2007 and January
Ist 2016 was undertaken. Of the 105 patients who underwent
balloon compression, 27 patients received surgical treatment for
the first time for typical trigeminal neuralgia were included in the
study. Follow-ups, clinical features, and MRI findings were analyzed
retrospectively. MRI findings and clinical features of patients with
and without recurrence were compared. Correlation between
fractional anisotropy (FA) values and recurrence was investigated.
Results: Nine (33%) patients had recurrence during follow-up.
The patients with recurrence had longer duration of symptoms
(p=0.032), higher FA difference (AFA) (p=0.042) and higher FA
difference rate (pFA) (p=0.023). A trend towards early recurrence
was found in patients with higher pFA, although not significant
(p=0.051, R=0.319).

Conclusion: Symptom duration were longer and the microstructural
changes were more apparent in patients with recurrence. Symptom
duration and FA values obtained with 3-Tesla MRI might be a
valuable input in surgical decision besides age, co-morbidities and
other clinical and radiographic features.
Keywords:  Trigeminal neuralgia,
compression, Fractional anisotropy

Percutaneous  balloon

OP-FN.06-02

Pulsed Radiofrequency: A Management Option for
Recurrent Trigeminal Neuralgia Following Radiofrequency
Thermocoagulation

Chenlong Liao, Wenchuan Zhang, Lin Wu, Min Yang
Department of Neurosurgery, XinHua Hospital, Shanghai JiaoTong
University School of Medicine, Shanghai, China

Pain relief comparable to radiofrequency thermocoagulation (RFT)
alone and fewer side effects have been achieved by combination
treatment with pulsed radiofrequency (PRF) and short-duration
RFT in trigeminal neuralgia (TN). We report the successful
management of recurrent TN following RFT with single PRF in two
patients. The RFT treatment was performed in 2-3 cycles for each
division with thelesion setting at 75-80°C for 90 s. The PRF treatment
was applied for 120 s with a generator output of 45 V, not exceeding
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a temperature of 42°C at the tip of the electrode. In case 1, pain relief
was immediately achieved by RFT (75°C for 90 s) with moderate
hypesthesia. Relapse of the triggered pain occurred 6 months later,
and PRF was then applied. Long-term (18 months) pain relief
without any additional pharmacological or other treatment was
reported. In case 2, a second RFT treatment at a higher temperature
(80°C) was performed after recurrence following the first RFT
within a week. Accompanied by worse hypesthesia, complete pain
relief lasted for 6 months until the recurrence of pain triggered by
tooth brushing. PRF was then applied, and complete analgesia with
long-term follow-up (28 months) was achieved. The PRF treatment
for recurrent TN following RFT in this study could be viewed as a
combination of PRF and RFT treatments in succession. Therefore,
PRF and RFT should be considered to be complementary rather
than alternative in the management of TN.

Keywords: Trigeminal neuralgia, Radiofrequency thermocoagula-
tion, Pulsed radiofrequency

OP-FN.06-03

Endoscope-Assisted Microsurgery for Microvascular
Decompression for Trigeminal Neuralgia

Baher Medhat Labib
Department of Neurosurgery, Alexandria University, Egypt

Aim: To discuss the results of endoscope-assisted surgery in
microvascular decompression (MVD) of trigeminal nerve.
Method: Neuroendoscopy was used as an adjunct to the surgical
microscope in the MVD of the trigeminal nerve in 7 cases. After
a standard microsurgical approach to CNs V, VII, and VIII, the
endoscope was used to inspect all aspects of neural anatomy,
to assess vascular compression, and to check the results of the
decompression. Endoscope use was graded in four categories: Grade
I, used but no definite role; Grade II, visualization assisted; Grade
III, procedure assisted; and Grade IV, primary role. The usefulness
of the endoscope was evaluated in each case.

Results: The endoscope was useful in visualizing the anatomy in
all cases. It was especially useful in establishing trigeminal vein
compression of CN V in Meckel’s cave; observing multiple sources
of vascular compression; ensuring adequate decompression; and
permitting observation of the compression of CN V at the root exit
zone by small arteries and veins.

Conclusion: The endoscope is a useful adjunct to MVD in the
treatment of trigeminal neuralgia.

Keywords: Microvascular decompression,
Trigeminal neuralgia

Neuroendoscope,

OP-FN.06-04

Endoscope Assisted MVD in Trigeminal Neuralgia: Are the
Advantages Still Worthy Towards More Advantages

Ashraf Mohamed Farid
Department of Neurosurgery, Tanta University, Tanta, Egypt

Background: Still many patients prefer non-or minimally-
invasive techniques than major procedures for the treatment of
trigeminal neuralgia. Our aim is to evaluate the advantages of the
use of endoscope in microvascular decompression for treatment of

trigeminal neuralgia and gradually being used as a primary role.
Method: Twenty-five patients with trigeminal neuralgia undergone
microvascular decompression (MVD) using endoscope as
inspection and final confirmation.

Results: The vessels identified during surgery as a cause of nerve
compression were the SCA in 70% followed by (AICA) in 15% of
patients then followed by venous compression in 10% of patients.
Endoscope could detect the offending vessel not detected in FIESTA
MRI in 3/25 patients. Endoscope was useful in minimizing the
cerebellar retraction with a range of 3-10 mm in 23/25 patients,
compared with the microscope. It enabled wider areas of exploration
specially behind bony ridges. With the endoscope, a true close up
view could be achieved and better identification of the course of
the vessel. In the immediate postoperative period, 95% have been
reported to have immediate pain relief, and only 5 % showed delayed
pain relief with slightly improved in comparison to his preoperative
condition. Postoperative temporary hypothesia occurred in 5 % of
patients who were completely recovered after three months.
Conclusion: It is possible to lessen the size of the standard
retrosegmoid craniotomy. The panoramic view in the endoscope
that is not obtainable by the microscope enabled detection of the
offending vessel even if not clearly seen in FIESTA MRIL
Keywords: Endoscope, MVD, Trigeminal, Offending vessel

OP-FN.06-05

Trigeminal Nerve Compression Technique for the Treatment
of Idiopathic Trigeminal Neuralgia

Ali Haider!, Azmatullah Khattak?
(1) Lady Reading Hospital, Peshawar, Pakistan, (2) Hayat Abad
Medical Complex, Pakistan

Aim: To determine the outcome of trigeminal nerve compression
treatment for the idiopathic trigeminal neuralgia without
decompressing the nerve compressed by the offending vessel.
Method: This is a descriptive study. Conducted in the departments
of neurosurgery Hayatabad Medical Complex and Lady Reading
Hospital Peshawar, Pakistan from Jun.2004 to Feb.2017. All cases
of idiopathic trigeminal neuralgia were included in the study.
Informed consents were taken from the patients.

Results: Total number of patients were 120. Male patients were
56.3% and female were 43.7%. Age ranges from 30-- 70 years, mean
age was 50+_20 years. MRI brain were performed in all cases. The
diagnosis of Trigeminal neuralgia was mainly clinical. Maximum
follow up of the patients were up to 12 years. Complete pain free
were 96.2% and recurrence were noted in 3.8%. Three patients
developed ottorrhea, rhinorea and 7th nerve palsy one each.
Conclusion: The compression of Trigeminal Nerve by Vascular
loop is not the cause of Trigeminal Neuralgia. Trigeminal Nerve
Compression TGNC technique for the trigeminal Neuralgia TGN
is less invasive, safe and effective.

Keywords: Trigeminal neuralgia, Trigeminal nerve compression
technique, Treatment of choice
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OP-FN.06-06

Fusion Images as a Diagnostic and Neurosurgical Planning
Tool in MVD

Gayrat Eshkuvvatov’, Gayrat Kariev?, Yoko Kato? Jahongir Yakubov?
(1) Department of Skull Base Surgery, Republican Scientific Center of
Neurosurgery, Tashkent, Uzbekistan, (2) Department of Neurosurgery,
Fujita Health University, Banbuntane Hotokukai Hospital, Japan

Background: The precise preoperative assessment of the complex
nerve-vessel relationship at the root exit zone (REZ) of the facial
and trigeminal nerves is important when planning microvascular
decompression (MVD) in patients with hemifacial spasms or
trigeminal neuralgia. We used the fusion Images as a diagnostic
and neurosurgical planning tool preoperative —that allows clear
visualization of the spatial relationship between the vessels and the
rootlet of the facial and trigeminal nerves at the brainstem.
Method: We retrospectively reviewed our clinical database. Fusion
Images was used for 20 cases (mean age 61.5). The complex
anatomical relationship between the offending vessels and the
facial and trigeminal nerves REZ was inspected preoperatively
by examining the fusion images from various perspectives within
the cerebellopontine angle cistern, within the affected facial and
trigeminal nerves, and through the simulated surgical route.
The reconstructed 3D findings of the nerve-vessel relationship
were compared with the intraoperative findings. Postoperatively,
the fused 3D MR imaging technique was used to confirm that
microsurgical dissection and the interposed prosthesis had
succeeded in maintaining the causative vessels in a position away
from the REZ.

Results: We achieved 100% remission of symptoms in trigeminal
neuralgia and 50% total remission and 50% partial remission in
hemifacial spasm.

Conclusion: The fusion image depicted contours of the brainstem,
nerves and vessels clearly, and that allowed precise assessment of the
pathogenic compression of the facial nerve or trigeminal nerve by
the offending vessels, comparative to the operative findings. Fusion
images can be routinely used in all cases of MVD.

Keywords: Fusion image, Femifacial spasm, Trigeminal neuralgia,
REZ, MVD

OP-FN.06-07
Surgical Treatment of Trigeminal Neuralgia

Irakli Otarashvili, Giorgi Ingorokva
Neurosurgery Department, High Technology Medical
University Clinic, Tbilisi, Georgia

Center

Background: Trigeminal neuralgia (TN) is the pathology which
characterized by paroxysmal homolateral facial pain. The basic
pathogenetic method of trigeminal neuralgia treatment is vascular
decompression of trigeminal root, which allows to eliminate
the cause of disease and reach full recovery. A substantiation of
indications for vascular decompression and estimations of its
efficiency at TN.

Method: 44 patients with trigeminal neuralgia were operated in
High technology medical center University clinic in the period from
2011 till 2016.

Results: Among which women rate was 27 (61%) patients, men 17
(39%). Mean age was 51 years. Right sided pain syndrome was in
31 patients, left sided - 13. MRI data with signs of neurovascular
conflict was observed in 91% of cases. Diagnosis of TN was
definite when the patient had 4 of 5 criteria that were proposes by
international Pain Society IN 1994. Regression of pain syndrome
in the nearest postoperative period was achived in all patients.
Recurrence of pain syndrome within one year after surgery had two
patients. Two patients underwent additional surgery - readjustment
of the displased pad. There was no mortality in our study and the
overall complication rate in the late postoperative period was less
than 1.5%.

Conclusion: Vascular decompression of the trigeminal nerve is
the most effective pathognomonic method of treatment of the
trigeminal neuralgia.
Keywords: Trigeminal
Trigeminal root

neuralgia, Vascular decompression,

OP-FN.06-08

Recurrence of Pain Syndrome After Microvascular
Decompression of the Trigeminal Nerve

Maruf Matmusayev, Gayrat Kariev, Uyghun Altibaev, Joxongir
Yakubov, Rakhman Egamberdiev, Akmal Muhamedov
Republican Research Centre of Neurosurgery, Tashkent, Uzbekistan

Background: Trigeminal neuralgia (TN) with severe pain
syndrome occurs in elderly and senile age. The intensity and the
sudden appearance of pain, repetitive episodes leads to physical and
mental exhaustion and gives reason to believe trigeminal neuralgia
disease most hard to stand. Our aim is to analyze the causes of pain
recurrence after microvascular decompression of the trigeminal
nerve in the late postoperative periods.

Method: In our clinic, the last 10 years has conducted more than 500
operations for trigeminal neuralgia. All the patients had produced
microvascular decompression of the trigeminal nerve with various
buffer materials. In the near term to 90% of patients were discharged
home in satisfactory condition with complete regression of pain.
Results: The patients’ catamnesis in the period from 2 to 8 years
after surgery, 12 patients had a recurrence of pain on the side of the
operation. We have analyzed these cases with a complete analysis of
the operation course. And it was found that a recurrence of pain was
more frequently in group of patients whom arterial neurovascular
conflict wasn’t found, but vascular conflict due to the small veins
was found.

Conclusion: Thus, we assume that greater risk of recurrence of pain
after surgery of microvascular decompression of the trigeminal
nerve is in the group of patients whom clear arterial neurovascular
conflict wasn't found at the time of the operation.

Keywords: Recurrence of pain, Microvascular decompression,
Trigeminal nerve
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OP-FN.06-09

Retrospective Analyse of 64 Cases with Trigeminal Neuralgia
Which has been Applied Microvascular Decompression
Surgery

Lutfi Sinasi Postalci, Hasan Burak Giindiiz, Hakan Kina, Erhan
Emel, Bekir Tugcu, Omiir Giinald:

Prof. Mazhar Osman Research and Training Hospital For Neurology,
Neurosurgery and Physciatry, Istanbul, Turkey

Background: Trigeminal neuralgia isa disease which is characterised
with pain in the region of 5th nerve on face. This pain is triggered
by cutaneous stimuli, such as a breeze on the face, chewing, talking,
or brushing the teeth. Typical feature of trigeminal neuralgia
pain is shock-like characteristic without neurological deficiency.
Microvascular decompression is one of the surgical treatment
options trigeminal neuralgia.

Method: In this presentation we evaluated and analysed 64
Trigeminal neuralgia patients which underwent microvascular
decompression surgery between 2008-2016.

Results: The ages of patients was between 20 and 80. Their mean age
was 56,15. 34 of patients was female and 30 was male. 35 patients
had right, and 29 had left side pain. It was observed vasculer contact
in all patient perioperatively. It was mostly superior cerebellar
artery. Besides we detected venous and the other arterial structures.
Surgically the surgeons saw root entry zone, dissected arachnoid
bonds, and layed a teflon corpuscule between 5th nerve and vascular
structures.

Conclusion: We analyzed clinical recovery rates, complations, and
recurrences.

Keywords: Trigeminal neuralgia, Microvascular decompression,
Superior cerebellar artery

OP-GK.01-01

The Effects of Prophylactic and Late Onset Usage of
Bevacizumab on Radiation Injury After High Dose
Stereotactic Radiosurgery: Experimental Rat Study

Ayfer Aslan!, Alp Ozgiin Borcek?, Zeynep Bengisu Kaya®, Ozgiir
Ocal*, Erkut Baha Bulduk®

(1) Department of Neurosurgery, Sirnak State Hospital, Sirnak, Turkey,
(2) Department of Neurosurgery, Gazi University, Ankara, Turkey,
(3) Department of Histology and Embryology, Hacettepe University,
Ankara, Turkey, (4) Department of Neurosurgery, Yenimahalle State
Hospital, Ankara, Turkey, (5)Department of Neurosurgery, Eskisehir
State Hospital, Ankara, Turkey

Background: Stereotactic Radiosurgery (SRS) is recently used
in treatment of brain pathologies alone or with other treatment
modalities. But, there are some side effects as radiation injury
characterized with edema and necrosis at peripheral normal tissue
that should be coped with. The new treatment of this side effect is
bevacizumab which targets increased vascular endothelial growth
factor (VEGF), one of the most prominent etiology of radiation
injury. In our study, we aimed to form a rat experimental model
to describe the effects of bevacizumab, an anti-VEGF monoclonal
antibody, following Gamma knife surgery (GKS) with different
doses, and to compare results of prophylactic and delayed onset use
of bevacizumab.

Method: 54 adult Wistar rats are divided into nine groups according
to two different SRS doses (%50 isodose 50 Gy and 100 Gy) targeting
their right frontal lobes and two different protocols of bevacizumab
treatment (prophylactic and delayed onset). Rats were examined
with Magnetic Resonance Imaging (MRI) in certain times and
sacrificed after 12 weeks of observation and then their right frontal
lobes are used for immunohistochemistry with Haematoxylin and
Eosin (H&E) staining and VEGF and CD31 antibodies.

Results: In the results of the study, radiation necrosis occurred in all
irradiated animals in between 3 and 10 weeks with various degrees
seen both on MRI section and macroscopically.

Conclusion: These findings showed that the existing time and degree
of radiation injury was depended on the protocol of bevacizumab
receiving. Although bevacizumab decreased the signs of radiation
injury, this effect was existed only after prophylactic onset.
Keywords: Bevacizumab, Gamma-knife, Radiation injury,
Stereotactic radiosurgery, Vascular endothelial growth factor
(VEGF)

OP-GK.01-02

Draining Vein Shielding in Intracranial AVM’s During
Gamma-Knife: A New Way of Preventing Post Gamma-Knife
Edema and Hemorrhage

Deepak Agrawal
All India Institute of Medical Sciences, New Delhi, India

Background: Following gamma knife (GK) therapy for intracranial
AVMss, obliteration of the nidus occurs over several years.
During this period there is a risk of edema and hemorrhage. We
hypothesized that decreasing radiation dose to the draining vein(s)
may prevent early draining vein obliteration leading to a decrease in
edema and hemorrhage rates in the post GK period.

Method: This retro-prospective study over 5 years (Jan2009 to
Feb2014) included patients with intracranial AVM who underwent
gamma knife therapy (Leksell Perfexion®, Elekta, Stockholm) at our
center. All patients who underwent draining vein shielding (DVS)
were included in the test group and patients who did not undergo
DVA were put in the control group. All patients were followed up 6
monthly clinically as well as radiologically CT/MRI brain to see for
edema. DSA was done at 2 years for all patients.

Results: 185 patients were included in this study of which 96were
in the control group and 89 in the test group. The mean age,
sex distribution, co-morbidities and adjuvant treatment were
comparable in both groups. The lobar distribution of the AVM,
angio-architecture and radiation dose were comparable between
the two groups. Due to shielding, the test group patients received
significantly less radiation to the draining vein (0.0001). On follow
up, significantly less number of patients in the test group had new
neurological deficits (p=0.001). Importantly, significantly more
number of patients in the control group had post-radiosurgery
intracranial hemorrhage (p=0.03) and brain edema (p=0.002).
Conclusion: Shielding of draining vein is a potent new strategy in
minimizing edema and hemorrhage as well as clinical deterioration
following gamma knife therapy for intracranial AVMs.

Keywords: Intracranial AVM, Gamma-knife, Edema, Hemorrhage
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OP-GK.01-03

Gamma Knife Radiosurgery of Cavernous Sinus
Meningiomas: Analysis of Long-Term Outcomes in 151
Patients

Maziar Azar', Farid Kazemi', Amin Jahanbakhshi', Maryam Jalessi?,
Elahe Amini? Iran Chanideh?

(1) Skull Base Research Center, Hazrat Rasoul Akram Hospital, Iran
University of Medical Sciences, Tehran, Iran, (2) ENT- Head and Neck
Research Center and Department, Hazrat Rasoul Akram Hospital,
Iran University of Medical Sciences, Tehran, Iran, (3) Department of
Neurosurgery, Kermanshah University of Medical Sciences, Iran

Background: In this study, by reviewing 11-year experience of
gamma knife radiosurgery (GKS) of cavernous sinus meningioma
(CSM), long-term outcomes are presented and different role-
playing factors are compared to get some criteria to decide between
either surgical or primary GKS treatment modalities.

Method: Retrospectively, 151 patients with CSM excluding tumors
with secondary extension to the CS were studied. There were 115
women and 36 men including 40 post-operative and 111 primary
(notoperated) GKS cases. Mean follow-up time was 33.5 (range:
3-120) months. Mean marginal dose was 13.2 Gy (range: 9.1-18 Gy).
Results: The actuarial 5- and 10-year progression-free survival
rates were 94.3% and 67.9%, respectively. Radiologic regression
observed in 87 patients (57%) and tumor remained stable in 57
patients (37.7). History of previous conventional radiotherapy
worsened symptomatic improvement. Time interval between onset
of symptoms and GKS was significantly lower in patients who had
at least one symptomatic improvement. Percent of radiosurgical
tumor coverage has also a significant effect on radiologic prognosis.
tumor volume above of 6.75 cm3 is associated with worse radiologic
prognosis. The other was marginal dose of 13.1 above of which there
was more probability of symptomatic relief.

Conclusion: This study showed, again, the high efficacy and safety
of GKS in both post-operative and non-operative patients. We
discussed against routine surgical treatment for CSM and regarding
the patient selection for exclusive treatment of CSM by GKS, we
suggest to evaluate achievability of adequate marginal dose (>13-14
Gy) instead of tumor size or volume.

Keywords: Cavernous sinus, Meningioma,
Radiosurgery

Gamma knife,

OP-GK.01-04

Factors Associated with Hearing Preservation After Gamma
Knife Radiosurgery for Vestibular Schwannomas in Patients
with Serviceable Hearing: An Indian Study

Prabu Raj Andi Perumal Raj, Dhananjay I Bhat, Dwarkarnath
Srinivas, Arivazhagan Arima, Sampath Somanna
Department of Neurosurgery Nimhans, Bangalore, India

Background: Gamma Knife surgery (GKS) has been a safe
and effective treatment for small- to medium-sized vestibular
schwannomas (VSs) over relatively long-term outcomes.. The
purpose of this study was to evaluate the hearing preservation rate
as well as factors related to hearing preservation in patients with VSs
and serviceable hearing who were treated with GKS.

Method: Among patients with Gardner-Robertson (GR) Class I or
II serviceable hearing and VSs treated with GKS between 2006 -
2014, 77 were evaluable via periodic MR imaging and audiometry.
Results: The median age at the time of GKS was 39.46 years. Forty
two patients (42.5%) had GR Class I hearing and 35 (54.5%) had
GR Class II hearing at the time of GKS. The median tumor volume
was 4.27 cm3 (0.4-10.5). The median maximum and tumor margin
radiation doses were 24 and 12 Gy, respectively. The overall tumor
control rate was 96.1%. Sixty one patients had serviceable hearing at
follow up while 16 patients lost their hearing. Hearing preservation
rate at the last follow up was 79.2%. Mean of mean dose of cochlear
was 3.89(2.3-6.5) gy and mean of maximum cochlear dose was
6.6(3.8-10) gy. Three patients had tumor volume more than 6 cc lost
their hearing during 6 months follow up only. Out of 16 patients
eight patients had received higher dose to cochlea(>4.5gy).
Conclusion: Factors related to hearing preservation included a GR
Class I hearing pre-GKS and a lower mean cochlear radiation dose.
Keywords: Vestibular schwannoma, Radiosurgery, Hearing loss

OP-GK.01-05

Effectiveness of Gamma Knife Radiosurgery in Patients with
Trigeminal Neuralgia

Halil Akdag', Kerime Akdur?, Ayten Sakarcan’, Didem Comert',
Hakan Seyithanoglu?, Erdinc Ozek? Mustafa Aziz Hatiboglu?

(1) Medical Student, Bezmialem Vakif University, Istanbul, Turkey,
(2) Department of Neurosurgery, Bezmialem Vakif University,
Istanbul, Turkey

Gamma Knife Radiosurgery (GKR) is a non-invasive technic
compared to microvascular decompression in treatment of patients
with trigeminal neuralgia (TN). The purpose of this study was to to
evaluate the safety and effectiveness of GKS in TN. Between June
2014 and January 2017, 24 patients with diagnosis of TN were treated
with GKS. Patients’ data were retrospectively evaluated. All patients
were treated on the Leksell Gamma Knife Unit, Model C (Elekta
Stocholm, Sweden), and the target dose was 40 Gy with 50% isodose.
The patients were discharged in the same day of the treatment and
clinical follow-up was performed using Visual analog scale (VAS)
at first week of the treatment and then every 3 months. Twenty-
four patients (14 Female/ 9Male) who underwent GKR for TN were
evaluated. The median age was 62,5 years (range, 34-91 years); 14
patients (59%) have pain on the right side, nine patients (37%) have
pain on the left side and one (%4) has pain on bilateral side. The
median follow-up time was 11 month (range, 3-27 months). The
pain improved and VAS decreased in 16 patients (%67); there was
no change in 5 patients (%21) and three patients (12%) lost follow-
up. Only one patient (%4) developed facial paralysis, which resolved
in 3 weeks of steroid treatment. Our results suggest that GKR is
an effective treatment for patients with TN and a good option for
patients with surgical comorbidities.

Keywords: Gamma knife, Pain, Trigeminal neuralgia
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OP-GK.01-06

Gamma Knife Radiosurgery for Cerebellopontine Angle
Meningiomas

Maziar Azar', Farid Kazemi', Amin Jahanbakhshi’, Maryam Jalessi?,
Elahe Amini? Iran Chanideh?

(1) Skull Base Research Center, Hazrat Rasoul Akram Hospital, Iran
University of Medical Sciences, Tehran, Iran, (2) ENT- Head and Neck
Research Center and Department, Hazrat Rasoul Akram Hospital,
Iran University of Medical Sciences, Tehran, Iran, (3) Department of
Neurosurgery, Kermanshah University of Medical Sciences, Iran

Background: Ninety three patients with cerebellopontine angle
(CPA) meningioma who have been treated by Gamma Knife
stereotactic radiosurgery (GKS) between 2005 and 2013, are
retrospectively studied and the role- playing factors are analyzed.
Method: There were 75 females and 18 males with a mean age of
52.2 years. Sixty four patients (69%) were treated solely by GKS and
29 patients (31%) had one to three previous surgeries. Mean follow-
up time was 31.5 months. The median tumor volume was 6 cm3.
The mean values for maximal dose and marginal dose were 20.2 and
13.6 Gy respectively.

Results: Tumor control (lack of progression) was achieved in 96.8%
of the patients and 55.9% of the patients showed tumor regression
at follow-up MRI. The actuarial 5-year progression-free survival
(PES) rate was 89%. Neurologic improvement occurred in 49.5%
of the patients and 11.8% had some symptomatic worsening.
Adverse radiation effects were seen in 4.3% of the patients. A
worse symptomatic outcome, male sex, a lower tumor coverage
and Marginal doses <13.5Gy were associated with worse radiologic
outcomes. A worse radiologic outcome, a higher tumor volume
and specifically tumor volumes >8.5cc were associated with worse
symptomatic outcomes. Male sex was associated with a lower PFS.
Conclusion: Gamma Knife radiosurgery, either primarily or
post- operatively, offers a decent long-term tumor control in CPA
meningioma and is associated with an acceptable complication
profile especially in tumors with lower volumes.

Keywords: Gamma knife, Radiosurgery, Cerebellopontine angle

OP-GK.01-07

Olfactory Status after Gamma Knife Radiosurgery of
Olfactory Groove Meningioma

Maziar Azar', Farid Kazemi', Maryam Jalesi?, Amin Jahanbakhshi',
Elahe Amini?

(1) Skull Base Research Center, Hazrat Rasoul Akram Hospital, Iran
University of Medical Sciences, Tehran, Iran, (2) ENT- Head and Neck
Research Center and Department, Hazrat Rasoul Akram Hospital,
Iran University of Medical Sciences, Tehran, Iran

Background: Olfactory change is an expected defect in patients
with olfactory groove meningioma that can occur before and/or
after various treatment modalities. In this study we tried to show
olfactory status in patient with olfactory groove meningioma
(OGM) after primary or postoperative Gamma Knife Radiosurgery
(GKRS).

Method: The medical records of 8 patients with OMG who
underwent GKRS were reviewed. The patients were asked to report

their sense of smell subjectively and have a simultaneous Sniff
Magnitude Test (SMT) for evaluation of current olfactory status.
Results: In 4 patients with primary GKRS, 1 patient reported
deterioration of olfaction. However, the SMT showed moderate
hyposmia in all of these cases. In 4 patients who had a history
of previous surgery, no one reported deterioration after GKRS.
Although all of these patients were subjectively reported their
olfaction as normal, the SMT revealed mild, moderate and severe
hyposmia in 1, 1 and 2 patients, respectively. The sense of smell was
not significantly different between patients who received primary
or secondary GKRS.

Conclusion: Olfactory impairment was showed in all patients with
OGM after GKRS. As these patients did not subjectively mention
olfactory impairment, objective tests are needed to evaluate any
changes in olfactory statue after GKRS.

Keywords: Meningioma, Olfaction, Hyposmia, Gamma knife
radiosurgery

OP-GK.01-08
Gamma Knife Radiosurgery for 78 Consecutive Patients

Serdar Baki Albayrak
Department of Neurosurgery, Istanbul Medipol University, Istanbul,
Turkey

Gamma knife radiosurgery (GKR) has been in use for over 4 decades
and is currently being extensively used in more than 300 centers
worldwide. While the indications and the effectiveness of GKR in
acoustic schwannomas, deep seated tumors, AVMs and trigeminal
neuralgia are fairly well-established; the other potential indications
including intractable pain, epilepsy, movement disorders and
psychiatric diseases are still evolving. The data of 78 consecutive
patients are presented and discussed in the context of the current
GKR literature.

Keywords: Gamma knife, Radiosurgery, Indications

OP-GK.01-09

Evaluating the Effect of Gamma Knife Radiosurgery in
Patients with Recurrent High Grade Glioma

Mustafa Aziz Hatiboglu, Kerime Akdur, Erdinc Ozek, Hakan
Seyithanoglu

Department of Neurosurgery, Bezmialem Vakif University, Istanbul,
Turkey

Background: High-grade glioma is extremely aggressive tumor and
associated with poor survival despite aggressive surgical resection
and external beam radiation with concomitant chemotherapy.
Gamma Knife delivers precisely defined radiation to the target
lesion with minimum toxicity to surrounding normal brain tissue.
However, the role of Gamma Knife in treatment of high-grade
glioma has not been well established. Therefore, we reviewed
patients who treated with Gamma Knife for high-grade glioma in
our institution.

Method: Twenty-eight patients treated Gamma Knife for recurrent
high-grade glioma after surgical resection and standard chemo-
radiation therapy between September 2014 and December
2016 were analyzed. Patient characteristics, treatment variables,
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progression free survival time and overall survival were assessed.
Results: Thirteen patients were male and 15 were female. The
median Karnofsky performance scale (KPS) was 80 (range, 50-
90). Histology was glioblastoma in 23 patients(82%), anaplastic
astrocytoma in one (4%), anaplastic oligodendroglioma in three
(10% ) and one anaplastic oligoastrocytoma (4%). Treatment was
performed with Leksell Gamma Knife 4C (Elekta AB, Stockholm).
The median target tumor volume was 17.4 cc (range, 0.15-105.7
cc). The median number of fractions was 1 (range, 1-5) with a
median prescription dose of 15 Gy (range, 10-30 Gy). Eight patients
were treated with hypofractionated radiosurgery. The median
progression free survival and overall survival times after Gamma
Knife were 4 months (range, 1-20 months) and 8 months (range,
3-13 months), respectively.

Conclusion: The predictive factors for improved survival were
target volume and KPS. Our results suggest that Gamma Knife is an
effective and safe treatment in patients with recurrent high-grade
glioma.

Keywords: Hypofractionated radiosurgery, Gamma knife, Glioma

OP-INFE.01-01

Approaching to “Zero” Incidence in Shunt Infections

Nimet Ates’, Ali Kafadar?, Gokhan Aygiin®

(1) Infection Control Committee of Cerrahpasa Medicine of Faculty,
Istanbul University, Istanbul, Turkey, (2) Istanbul University,
Cerrahpasa Medical Faculty, Department of Brain and Neurosurgery,
(3) Istanbul University, Cerrahpasa Medical Faculty, Department of
Clinical Microbiology, Istanbul, Turkey

Background: This experimental study on shunt patients was
designed to determine the effect of the usage of 2% chlorhexidine
gluconate + 70% alcohol in skin cleaning, full compliance with the
asepsis principles and not changing the dressing for 48 hours, on
infection rates.

Method: The subjects of the study consisted of 38 patients who
received a shunt in the Department of Neurosurgery at the
Hospital of Cerrahpasa Medical Faculty between November 2012
and November 2013. 44 patients, who received for the first time a
shunt in the same department between October 2012 and October
2013, included in the retrospective control group of the study.
In the study, regarding the experiment group the collected data
consisted of demographics, monitoring records and information
about the infection prevention and its follow-up and in the control
group consisted of demographics and follow-up information. These
data was obtained during the monitorization in the pre-, peri- and
postoperative periods.

Results: Regarding the study results, infection rate per patient
was 2.6% in the experiment group and 6.8% in the control group.
Infection rate per operation was 1.8% in the experiment group
and 4.8% in the control group. There was no statistical difference
between the groups in respect of both of the infection rates (p>0.05).
Conclusion: Although there was no statistical difference, we
observed that preventive measures provide a decrease in infections.
We believe that the aim of “zero” case can be achieved by increasing
the sampling size and new interventions.

Keywords: Shunt infections, Ventriculoperitoneal
Cerebrospinal fluid, Infection surgical site, Quality

shunt,

OP-INF.01-02

Kinect Based Automated Assessment of Hand Hygiene
Compliance in Health Care Setting (Neurosurgery ICU)

Renu Saini, Deepak Agrawal
All India Institute of Medical Sciences, New Delhi, India

Background: Infection is the most important cause of morbidity
&mortality in hospitals. It is well known that hand hygiene
compliance is the single most critical variable affecting infection
rates in the emergency &critical care setting. The aim for this
study was to develop a system for automated measurement of hand
washing compliance in healthcare setting.

Method: The study was done at neurosurgery intensive care
unit(NICU)at JPNATC, AIIMS, New Delhi from 2014-2016.
Commercially available Kinect sensor by Microsoft” and GYLPH
codes were used and a integration software developed to create
a prototype for automatic hand washing compliance detection
and recording. The Kinect sensor is a camera with depth sensor
which provides full-body 3Dmotion capture and was used for Bed
tracking, hand sanitizer tracking and also hand washing tracing.
Face recognition was done with the GYLPH tagging. Software was
developed so as to document the number of times a particular
healthcare professional hand washed in a specific time period and
automatic logging of this activity with face recognition was done so
that data could be available on a web based dashboard in real time.
Results: Successful recognition of hand washing was seen at the
individual level. The real-time web based dashboard developed
which shows nurse/doctor wise, bed wise and shift Wise Hand
Wash compliance report. On comparing with direct observation,
the real-time web based dashboard estimated the number of hand
hygiene with >80% sensitivity.

Conclusion: Kinect based automatic hand washing compliance
system has the potential to revolutionize hand hygiene compliance
and patient outcomes

Keywords: Kinect camera, Hand hygiene compliance, Infection

OP-INFE.01-03

Post-Operative Wound Infection Following Cranial Surgery
at a Tertiary Regional Neurosurgical Centre: A Retrospective
Study of 815 Operations

Rose Ingleton', Ridwan Dina', Arthika Surendran’, Mariam Awan?,
Angelos Triantafyllidis!, Hu Liang Low!

(1) Department of Neurosurgery, Queens Hospital, Romford, Essex,
United Kingdom, (2) Central Middlesex Hospital, London, United
Kingdom

Background: Post-operative wound infections affect 5% of
craniotomies and are associated with significant morbidity and
mortality. Identifiable pre-morbid risk factors can determine
individuals at highest risk of infection. The aim of this study was
to calculate the incidence of wound infection following cranial
surgery at a tertiary regional neurosurgical centre and analyse
risk factors which may pre-dispose these patients to infection.
All cranial procedures conducted in theatre by the neurosurgical
team at Queens Hospital, Romford over a 15 month period were
retrospectively identified using theatre records. The incidence of
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post-operative wound infection was determined using the Centre
for Disease Control (CDC) criteria. Cranial procedures with a
primary infective source were excluded from this figure. Potential
pre-operative risk factors for infection were sourced using electronic
patient records.

Method: A total of 866 cranial procedures were performed on 715
patients during this period.

Results: Following application of exclusion criteria, 815 procedures
were analysed with a post-operative wound infection rate of 4.7%.
Operations for EVD insertion or cranioplasty were statistically
significant for a higher rate of infection (relative risk 5.44, 3.59
respectively, P<0.05). There was no statistically significant increased
risk of infection with concurrent diabetes or steroid use.
Conclusion: This study identifies a wound infection rate that is
comparable with the published literature. We have shown that the
incidence of infection is significantly affected by type of procedure,
particularly when a foreign body is introduced into the cranium.
Early identification of this subset of high risk patients may improve
patient outcome and reduce associated morbidity and mortality.
Keywords: Craniotomy, Post-operative wound infection, Risk
factors for infection

OP-INF.01-04

Effect of the Bundle Approach on the Frequency of EVD-
Associated Infections

Anani Apedjinou, Bujung Hong, Hans Heissler, Josef Lang, Joachim
K. Krauss
Department of Neurosurgery, Hannover, Germany

Background: EVD is one of the most frequent operations in neuro-
surgery. But it is associated with infection up to 40% according to the
literature. To minimize these infections, polypragmatic measures
called “Bundle Approach” were introduced in our clinic in 2006,
which include disinfection of hands and skin, wound care, bandage
exchange and liquor extraction. This study examines the effect of
these measures on the incidence of EVD-associated infections.
Method: The patients were divided in two groups: group A (2000
until 2005) before the bundle approach and group B (2006 until
2010) with the bundle approach. Patients who had had a EVD
in other hospitals or who suffered already from ventriculitis,
were excluded. The incidences, the different risk factors of EVD-
associated infections as well as microbiological findings and pre-
operatively use of antibiotics were evaluated.

Results: From 349 patients (group A: n=141; group B: n=208) 41
patients (29%) of group A and 10 patients (4,8%) of group B have an
EVD-associated infection (p<0.0001). Microbiological findings of
CSF in both groups is mainly staphyloccocus.

Conclusion: The bundle approach resulted in a significant reduction
of EVD-associated infections.

Keywords: Ventriculostomy, Infections, Biindle- Approach

OP-INF.01-05

The Management of Hydatidosis of the Central Nervous
System

Khalid Aniba, Cherihane Dassouli, Kamal Chtira, Yassine El
Allouchi, Soumaya Jellal, Hasna Abdourafiq, Farid Zahrou,
Mohssine Assamadi, Abdelaziz Ait Elquadi

Neurosurgery Department, Ibn Tofail Hospital, University Hospital
Mohammed 6, Marrakesh-Morocco

Hydatidosis is a frequent disease, which has been endemic and
remains a real health problem in Morocco. Localization in the
central nervous system (CNS) is rare. Our retrospective study, which
reports 46 cases of hydatidosis of the central nervous system, has
32 cases of cerebral localization and 14 cases of vertebro-medullary
localization collected in the department of neurosurgery at the
Mohammed 6 University hospital of Marrakech over a period of 10
years. Vertebro-medullary hydatidosis can be of heavy load price
especially in view of the significant risk of recurrence then cerebral
level ablation of the hydatid cyst by the technique of hydraulic
dissection by injection of a saline solution according to the technique
of “Arana Iniguez” Remains the treatment of choice in our patients.
Through this work, we will analyze the different epidemiological,
clinical, paraclinical, therapeutic and evolutionary characteristics of
this parasitic affection, and we insist on a preventive policy with the
aim of eradicating this pathology

Keywords: Central nervous system hydatidosis, CT scan, MRI,
Treatment

OP-INFE.01-06
Pre-Operative Anti-Fungal for 2 Weeks Provides Mortality

Benefit in Fungal Infections of Brain. An Institution’s
Neurosurgical Experience

Ghani Haider, Muhammad Faheem Khan, Muhammad Shahzad
Shamim, Muhammad Ehsan Bari, Syed Ather Enam

Section of Neurosurgery, Department of Surgery, Aga Khan University,
Karachi, Pakistan

Background: Fungal infection of the Central Nervous System
(CNS) is a rare entity. Different treatment strategies and modalities
are used around the world but despite modern neurosurgical
advances, mortality rates of these infections remains very high. Our
objective was to identify factors influencing the outcome of these
patients.

Method: We retrospectively reviewed charts of all consecutive
cases of CNS fungal infections operated between January 2000 and
December 2015, at the Aga Khan University Hospital. All patients
with histopathologically or microbiologically confirmed CNS
fungal infection were included.

Results: Data was collected and analyzed for 47 patients. Headache
was the most common presenting symptom, reported in 38 (80.9%)
patients. Most commonly involved location was the anterior fossa
and frontal lobe, seen in 16 (34%) patients. All patients underwent
surgical intervention. Of these, sub-total resection was carried out
in 15 (31.9%), gross total resection was performed in 5 cases (10.6%)
and biopsy only performed in the rest. 18 (38.3%) patients received
pre-operative anti-fungal therapy. 20 (42.5%) patients expired either
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during hospital stay or in post-operative period due to reasons
such as poor neurologic status, disseminated fungal infection or
renal failure. Amongst the survivors, 19 (40.4%) patients showed
improvement or complete resolution.

Conclusion: Fungal infections of the CNS can occur in both
immune-compromised and  immune-competent  patients.
Neurosurgical interventions whenever feasible, radical surgery,
and antifungal treatment especially Voricanozole, pre and post
operation improves outcome. Pre-operative anti-fungal for at least 2
weeks provide more favorable outcomes

Keywords: Central nervous system, Fungal infection, Craniotomy,
Voriconazole, Pakistan

OP-INFE.01-07
Spinal Infection: Epidemelogy and Treatment

Abderrahmane Sidi Said, Ibrahim Assoumane, Mounir El Zekri
Department of Neurosurgery Bab El Oued Hospital University,
Algiers, Algeria

Background: Spinal infections concern a broad spectrum of
pathologies. The vertebrae bone, disc space, epidural area and the
cord may be involved solely or more commonly in combination.
The Infection is caused by bacteria or fungal organisms that affect
the vertebral column after spine surgery or by hematogenous
dissemination. The evolution to severe compression of the neural
structures and pathological disorders are at the origin of permanent
paralysis, spinal deformities or death.

Method: The etiology of spinal infections is multifactorial and varied
and can be summarized as follows: Pyogenic vertebral osteomyelitis
is frequently caused by Staphylococcus aureus (50 to 65% of
cases), Escherichia coli (20%), Streptococcus (8%) S. epidermidis
(5%), Pseudomonas, acineto-bacter... and Specific infection
(Mycobacterium tuberculosis or (tuberculosis), Echinococcus
granulosus (E. granulosus) hydatic and larval cyst, brucella ...)

The goals of treatment;

« Early diagnosis with identification of the causative agent.

o Complete eradication of the infection.

 Preservation of neurological function.

« Stability of the spine.

Conclusion: Spinal infection can be developed after spinal surgery,
direct open spinal trauma and infections in adjacent structures. Due
to many factors, in some areas of Africa, the frequency is very high
and also 11% of all patients with back pain were diagnosed with
diskitis and osteomyelitis

Keywords: Infection, Spondylitis, Biopsy

OP-INFE.01-08

Presenting Experience of Managing Tuberculosis at Our
Institutions in Medan

Rr Suzy Indharty
Department of Neurosurgery, North Sumatera University, Indonesia

Cerebral and spinal tuberculomas are a rare and serious form
of tuberculosis (TB) due to the haematogenous spread of
Mycobacterium Tuberculosis (MT). IGRAs are most costly and
technically complex to do than tuberculin test in order to diagnose

Tuberculosis in Low and Middle income countries. A 51-year-
old female patient complaining of severe headache followed by
fever. Patient had no history with tuberculosis symptoms. On
examination, patient showed decreased of vision. Another case,
A 14-year-old male patient complaining of weakness severe pain
and on both his legs since 3 month ago. Patient had history of TB
extrapulmonary known since 6 month ago. On examination, patient
showed paresthesias on his back. Investigations: MRI showed
mimicking result with Glioblastom Multiform accompanied with
IGRAs positive. Second case MRI showed spinal cord compression
on thoracal 7th. Anti Tuberculosis drugs (ATD) was given
followed by Subtotal resection and Laminectomy+Partial Posterior
Copectomy+Posterior Fusion. The pathology report revealed
necrotic areas surrounded caseating granulomatous reaction typical
of tuberculosis and many multinucleated giant cell Langhans
was present. Patient was relieved of her symptoms and improved
neurologically. A rare case of cerebral and spinal tuberculomas was
treated with ATD and two step surgery requiring stabilization.
Keywords: Cerebral, Spinal tuberculomas, IGRAs

OP-INF.01-09

Management of Intracranial Suppurations: About 170 Cases
in Neurosurgery Department, IBN Tofail Hospital, University
Hospital Mohammed 6-Marrakesh-Morocco

Kamal Chtira, Yassine El Allouchi, Farid Zahrou, Mouhssine
Assamadi, Hasna Abdourafiq, Cherihane Dassouli, Soumaya Jellal,
Abdelaziz Ait Elqadi, Khalid Aniba

Neurosurgery Department, Ibn Tofail Hospital, University Hospital
Mohammed 6-Marrakesh-Morocco

Intracranial abscesses and empyema are rare intracranial
suppurations but severe prognosis. Therapeutic attitudes are
controversial with disparate results. In order to standardize this
study, the authors analyzed retrospectively the case of 170 patients
treated for intracranial suppurations(IS) during the period from
January 2004 to December 2015, 113 cases of abscesses, 50 cases
of sous dural empyema and 7 cases of epidural empyema. and The
epidemiological, etiopathogenic, clinical, para-clinical, therapeutic
and evolutionary aspects are discussed with a review of the literature.
Keywords: Intracranial suppurations, Abscess, Empyema, CT scan,
Brain MRI, Treatment

OP-MSC.01-01
Minimally Expensive Neurosurgery

Edgar M Carrasco
Department of Neurosurgery, Hospital San Juan de Dios. Santa Cruz,

Bolivia

Background: National minimum salary is $ 208, and the cost of
a standard craniotomy is approximately $ 1,500. We introduce the
concept of minimally expensive neurosurgery as an initiative to
reduce the cost of surgery using conventional techniques, homemade
or improvised alternative materials in the operating room in order
to maintain the “state of the art”. The aim of this study is to reduce
cost of a standard craniotomy. Use of conventional techniques, tips
and tricks to perform a standard craniotomy with minimal supplies.
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Method: More than 300 Patients low-income and non uninsured
treated at a public hospital since March 2011. We perform standard
craniotomies using Gigli saw, cranioplasty with non-absorbable
sutures, burr holes reconstruction with bone dust, alternative
handmade surgical patties and polyethylene bags to drape the
surgical field and the surgical microscope. Cost of a surgery with
these resources and the rate of postsurgical infections are compared.
Low cost virtual craniotomy and clipping and computerized
neurosurgical planning were developed with free software.

Results: We reduce the waiting time for surgery from 1 week to 3-4
days if programmed and less than 12 hours in case of emergency
surgeries. The rate of infection at the surgical site was 3.1%. We
reduced the cost of a standard craniotomy from $1530 to $306.
Conclusion: It is possible to reduce the costs of a standard
craniotomy up to 80% making the minimally expensive
neurosurgery initiative an easy, useful, and reproducible alternative
to perform a neurological surgery in current standards with the use
of minimal supplies.

Keywords: Low cost, Neurosurgery, Supply

OP-MSC.01-02

Neurosurgeons’ Socioeconomic Status Across the World and
Compared to Other Specialties

Maksim Son, Thana Namer, Nabeel Alshafai
Alshafai Neurosurgical Academy, (A.N.A) Toronto. Ontario, Canada

Background: Due to the sensitive nature of the topic, there is a
paucity of data regarding wages of European neurosurgeons. Thus,
the primary aim of our study was to collect information regarding
financial compensation of neurosurgeons from European countries.
Method: A 28-item online questionnaire was sent to 49 neurosurgical
departments across Europe (one in each country). Overall response
rate was 77.5% (n=38).

Results: Our results showed that neurosurgeons in Europe are
earning an average net income of €45°829 and €33°258, for Senior
and Junior consultant respectively. 71% of respondents reported
their salary to be the same as other specialties. A clear factor
influencing wages in Europe is the infrastructure, where a country
with a lower socioeconomic status have less income than a country
with a more advanced centers. Secondly, we compared European
neurosurgeons salaries with those of their colleagues from the
USA, Canada, Arabian Gulf, and Australia. We found consultants
in Europe to be the least paid, with an average annual net salary less
than the United State’s by 87.7%, 80.8% less than Canadians, 79%
less than Australians’ and 69.8% less than Arabian Gulf countries.
Conclusion: We looked into this sensitive topic with an aim to
highlight incentives that could attract the best and the brightest
to the field. We found a disparity in neurosurgeons’ annual wages
across the world, with European salaries to be trailing behind.
Although Neurosurgery is one of the top paid specialty in North
America, the situation differ in Europe where it is mostly the same
compared to other specialties.

Keywords: Neurosurgeons, Socioeconomics, Salary, Wages, Europe,
Specialties

OP-MSC.01-03

Management of Intracranial Epidermoids: Experience at a
Tertiary Care Centre in North East India

Basanta Kumar Baishya
Gauhati Medical College, Guwahati, Assam, India

Background: Epidermoid tumours are benign lesions representing
1% of all intracranial tumours. Surgical treatment is challenging
because of its slow growth along the natural neurovascular and
cisternal planes.

Method: 16 cases of intracranial epidermoids confirmed by
computed tomography (CT) and magnetic resonance imaging
(MRI) of brain in plain, contrast and other relevant studies were
enrolled in the study conducted between January 2010 to December
2015. Demographic data, details of clinical presentation, surgical
management and follow up were documented for each patient. All
the patients were operated in Gauhati Medical College and Hospital.
All patients were followed-up routinely by clinical examination and
neuroimaging.

Results: 11 patients presented with cerebellopontine angle (CPA)
epidermoids extending to various basal cerebrospinal fluid (CSF)
cisterns, there were 3 cases of para and suprasellar epidermoids and
2 cases of sylvian fissure epidermoids. The mean age at presentation
was 34.32 years with maximum age of 49 years and minimum 17
years in our series. Total excision was achieved in 12(75%) cases. In
4(25%) cases parts of the cyst capsule were left behind because they
were adherent to the brainstem and other critical neurovascular
structures. One patient died post operatively following aspiration
pneumonitis and infection. No recurrence was recorded till writing
this paper.

Conclusion: Intracranial epidermoid are rare benign tumours. Total
resection should be the goal to minimize the risk of postoperative
aseptic meningitis, hydrocephalus, and tumour recurrence. Modern
neurosurgical tools and microsurgery techniques have considerably
improved the completeness of cyst resection without neurological
deficits.

Keywords: Intracranial
intracranial tumor

epidermoid, Brain tumor, Benign

OP-MSC.01-04
Is It Ethical to Practice on Living Emergency Patients?

Andras Csokay, Attila Josvai, Marta Jackel
Health Center of Hungarian Defence Forces Department of
Neurosurgery, Hungary

Background: Nowadays scientific rational thinking is often
dispensed and forgotten. Autopsy must be performed for criminal,
clinical, scientific, and educational purposes. In developed countries
practicallythelasttworeasonhavebeen cancelled. The clinical reasons
are also rare because of perfect diagnostic possibilities. It causes a lot
of difficulty in all surgical fields especially in neurosurgery. Radio-
and endovascular surgery breaktrough decreased a great number
of just those relatively easier microsurgical operations, affording
opportunities for microsurgeons” development in practice. At the
same time, the most difficult operable microsurgical pathology have
remained for open surgery. Supraregional centralization in elective
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cases prove good solutions, but in acute cases in mid centers, not
only experts have to operate acute difficult cases.(acute vascular or
tumor pathology). Cadaver workshops are very useful, but cannot
compensate the daily training which necessary like in every sport.
Nobody is talking about this growing practical training dificulty.
The aim of our innovation was to solve this ethical and training
problem.

Method: We introduced daily fresh cadaver practice (1 hour) in our
department.

Results: The results of difficult microsurgical operations dramati-
cally improved.

Conclusion: The daily inductive fresh cadaver practice in local
autopsy room should be introduced into neurosurgical practice.
The conserved cryogenic human specimens (like in workshops)
cannot prove the same life like situations like fresh cadavers.
Keywords: Fresh cadaver excersises, Microsurgery, Bypass

OP-MSC.01-05

UK Survey on Parental Leave Among Neurosurgeons: Have
We Got the Balance Right?

Jebet Beverly Cheserem', Ruth Mary Desouza?, Jordan Lam’,
Meriem Amarouche?, Samantha Hettige*, Mathew Crocker*

(1) Department of Neurosurgery, Brighton and Sussex University
Hospital, Brighton, United Kingdom, (2) Department of Neurosurgery,
Kings College Hospital, London, UK, (3) Medical School, University
College London, (4) Department of Neurosurgery, St Georges Hospital,
London, UK

Background: Shared Parental Leave (SPL) policy allows parents to
share up to 52 weeks of leave. Facilitation of return to work post-
maternity and utilisation of paternity leave remain variable with no
data published on parental leave amongst neurosurgical trainees
in the UK. Online anonymised survey approved by the Society of
British Neurosurgeons (SBNS) committee. Neurosurgical doctors
in the UK are the subjects of this study.

Method: The questions established the stage of training at which
parental leave was taken, available support upon return to work,
consideration of job share or part time employment and suggestions
to improve implementation of SPL policy within the demands of a
neurosurgical career.

Results: 44/81 (54%) respondents were parents (8 female, 36 male)
of which all mothers and 27/35(77%) fathers took parental leave.
4/7 mothers and 10/27 fathers would consider shared parental leave
in the future. 8/27 fathers and 2/7 mothers would job share. 6/7
mothers were offered no support for return to work. A recurring
concern was decline in surgical skills.

Conclusion: Our results suggest limited support is available for
neurosurgeons taking parental leave. Potential improvements as
suggested by respondents include cultural acceptance and facilitation
of job sharing or part time work, staged return, mentorship, choice
of rotation, location and accrual of annual leave. Open discussion is
needed in order to offer options that balance the rigorous standards
required to become a competent neurosurgeon with the realities of
family life in line with other surgical specialties and other countries
Keywords: Parental leave, Maternity leave, Neurosurgical trainees

OP-MSC.01-06

BasicMicrosurgicaland Endoscopic Trainingin Neurosurgery

Nikolay V. Lasunin, Denis A. Golbin, Vasiliy A. Cherekaev
Department of Neurooncology, N.N. Burdenko National Scientific
and Practical Center for Neurosurgery, Moscow, Russia

One of the key moments of learning curve during neurosurgical
residency is training of manual skills. Lack of human cadaveric
specimen and simulators determins use of handy and effective
models for surgical training. Neuroendoscopy, transsphenoidal
endoscopic surgery and endoscopic assistanse recently has gained
popularity and is becoming a standard technique. Neurosurgical
residents have practically no endoscopic experience when they
reach the training stage for endoscopic procedures.

We have developed an affordable training model “from
microsurgery to endoscopy” for neurosurgeons starting from
the scratch. 5 training courses were held. Three of them last for 2
days, two - for 1 day. Each courese was held for 8 persons on the
base of Karl-Storz training center. In all, 40 young neurosurgeons
and residents have been trained. The headline was to provide
consecutive microsurgical procedures in 2D using exoscope (such
as dural suturing, vascular anastomosis, nerve suturing) followed
by two- and four-hand endoscopic training procedures (included
drilling, working with fresh and boiled eggs etc.). It is notable that
the master class attracted not only residents, but also experienced
neurosurgeons. High demand of this course showed lack of similar
training courses for young neurosurgeons. These training courses
became a first step not only in surgical self-enhancement for
young surgeons, but also a beginning in constructing a compleet
neurosurgical practical course.

Keywords: Surgical training, Neurosurgical training, Microsurgery,
Endoscopy

OP-MSC.01-07

Hands-on Training in Neurosurgery Residency and Patient
Safety

Holger Joswig!, Martin N Stienen? Oliver P Gautschi®, Faizal A
Haji', Gerhard Hildebrandt*, Karl Schaller®, David A Steven!

(1) Department of Clinical Neurological Sciences, Division of
Neurosurgery, London Health Sciences Centre, University Hospital,
London ON, Canada, (2) Department of Neurosurgery, University
Hospital Zurich, Switzerland, (3) Neuro- and Spine Centre,
Hirslanden Clinic St. Anna, Lucerne, Switzerland, (4) Department
of Neurosurgery, Cantonal Hospital St. Gallen, Switzerland, (5)
Department of Neurosurgery and Faculty of Medicine, University
Hospital Geneva, Switzerland

Background: With the emergence of competency-based residency
education worldwide, supervised operative experience is essential
for residents to demonstrate competency in requisite neurosurgical
procedures prior to board certification. This study explores the
implications of such operative exposure to patient safety.

Method: Using a pro- and retrospectively maintained databank
at two teaching hospitals, we compared complications, revision
surgery rates, and outcome of consecutive patients undergoing
lumbar microdiscectomy (n=102), lumbar decompression (n=471),
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anterior cervical discectomy and fusion (n=281), cranioplasty
(n=240), shunt implantation (n=200), and epidural steroid
injections (n=354) by a supervised resident versus a board-certified
faculty neurosurgeon as primary surgeon using logistic regression.
Results: Intra- (OR 0.68, 95%CI 0.33-1.41, p=0.305) and
postoperative complications (OR 1.14, 95%CI 0.78-1.65, p=0.49),
revision surgeries (OR 1.23, 95%CI 0.78-1.93, p=0.36), operating
time (p=0.87),bloodloss (p=0.57) and thelikelihood tobe considered
treatment responder (OR 0.91, 95%CI 0.65-1.28, p=0.62) was
similar for both groups. Specifics of European and North American
neurosurgery training are compared and discussed.

Conclusion: Hands-on surgical education within the framework
of a structured residency-training program is safe in cervical and
lumbar spine surgery and for standard cranial procedures.
Keywords: Complications, Education, Residency, Safety, Training,
Working time

OP-MSC.01-08

Integrated Neurosurgical Education System

Deema N. Sehli, Saleh S. Baeesa
Division of Neurosurgery, Faculty of Medicine, King Abdulaziz
University Hospital, Jeddah, Saudi Arabia

Aim: To develop and improve neurosurgical residents’ education
using technology enhanced learning.

Method: With the unlimited reading resources, it's becoming
tough for neurosurgical resident to keep up with the overwhelming
information and basic knowledge of the specialty. So, we propose to
integrate several aspects of medical education including curriculum
development, learning, teaching, knowledge and surgical skills
assessment, Immediate feedback via technology-enhanced learning
and case-based techniques to enable residents to enter each case
in a logbook system format except it will be sent to the attending
consultant for feedback. Then The system will immediately provide
the resident with interactive questions related to the case from
the diagnosis and procedure name in an efficient manner to cover
the most important details of the case. The system will be able to
calculate the marks and give immediate feedback. So, resident can
monitor his progress.

Results: Such system require extensive resources and effort to be
developed, but it worth the efforts. The advantages of such a system
as complementary to current education methods include direct
resident teaching case by case via a well-developed curriculum and
technology enhanced learning that will provide guidance in a very
challenging easy way and eliminate personal bias. The downside of
such system includes the time and budget required to build such a
system. Also, the system still need to be tested and validated.
Conclusion: With the current internet diversions, such a system
might help guiding the residents to learn the necessary information
based on their level and ensure that they have the required
knowledge to be competent.

Keywords: Feedback, Assessment, Technology enhanced, Education

OP-MSC.01-09
Islamic Golden Age &Neurosurgey

Ibrahim Mohammed Alluwimi
Damamm University, Saudi Arabia

The science in different branches developed remarkably Under the
Islamic civilization, during what is known as the Islamic Golden
Ages (5th-15th century), not all scientists during this period were
Muslim or Arab, as there were a number of notable non-Arab
scientists (most notably Persians), as well as some non-Muslim
had great contribution to science in the Islamic civilization. We
will present the contributions of the scientists to this field who lives
under the umbrella of Islamic civilization and will be divided in to:
1- Erabefore Avicenna: we have scientist such as, Hunayn ibn Ishaq
(809-873 AD) who is Christian physician born in Iraq and has a
great role in translation of 129 works of ancient Greek physician
Galen into Arabic. And others such as Rhazes (865-925 AD)
Avicenna Era(980-1073AD), which include also
Abulcasis(936-1013).

3- Era After Avicenna: which include Esmail Jorjani (Ad 1042-
1137), Ibn Ilyas (c. 1380-1422 AD), Serefeddin Sabuncuoglu
(1385--1468 AD)

Present time: Mahmut Gazi Yagargil (born on July 6, 1925 in Lice,
Diyarbakur, Turkey) had a great contributions to the development
of neurosurgery and was honored as “Neurosurgery’s Man of the
Century 1950-1999” at the Congress of Neurological Surgeons
Annual Meeting, and Madjid Samii was born in Tehran on
June 19, 1937, pioneer in skullbase surgery and was elected the
neurosurgeon of the year 2013

Keywords: Islamic golden age, History of neurosurgery, Dark ages
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OP-NA.01-01

Neuroanatomy and Art - What is Its Relevance to a
Neurosurgeon?

Pragnesh Bhatt
Department of Neurosurgery, University of Aberdeen, Aberdeen,

Scotland, UK

Background: Neuroanatomy has been studied in detail since
centuries not only by anatomists but also by others with varying
interests. There is a strong connection between Renaissance artists
and Neuroanatomy and the author would like to explore this in
detail.

Method: Four different European artists’ work with regard to
neuroanatomy has been studied in detail and examples with
interesting findings are selected to highlight their understanding.
Its correlation in life outside medical science is also exhibited.
Results: Most fascinating facts are revealed as we study their work.
The evolution of our knowledge about neuroanatomy is traced back
to Renaissance.

Conclusion: Neuroanatomy has been the subject of interest for
longtime and understanding it from a different perspective is
intellectually stimulating.

Keywords: Neuroanatomy, Art, Renaissance
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OP-NA.01-02
Microsurgical Anatomy of the Foramen Magnum Region

Sabino Luzzi!, Mattia Del Mestro?, Massimo Gallieni?, Alessandro
Ricci', Renato Juan Galzio?

(1) Department of Neurosurgery, San Salvatore City Hospital,
LAquila, Italy, (2) Department of Life, Health and Enviromental
Sciences Me.S.V.A., University of LAquila, LAquila, Italy

Background: Lesions involving the anterior border of the foramen
magnum (FM) and lower clivus are classically considered between
the most challenging to treat. A deep knowledge of the anatomy of
this region is paramount to perform tailored and safe microsurgical
trans-cranial and endoscopic approaches to the posterior and
postero-lateral skull base, also minimizing the risk of complications.
The aim of this study is to review the microsurgical anatomy of the
foramen magnum region and the surgical approaches directed to it
or through it.

Method: Five dry skulls and 5 formalin-fixed adult heads were
used. The skulls were studied under naked eye before and under
microscope afterwards. Some measurements were obtained between
structures considered to be important bony landmarks. The heads
were secured in a head-holder to perform a stepwise microscopic
dissection of the foramen magnum region from posterior, postero-
lateral and anterior perspectives according to the most common
surgical approaches.

Results: FM is bounded by the clival, condylar and squamosal part
of the occipital bone. It involves the lower clivus and transmits the
lower brainstem and upper cervical spinal cord, pre-medullary
cistern and cistern magna, vertebral artery, anterior and posterior
spinal arteries, hypoglossal and accessory nerve, dentate ligament,
cranio-vertebral dura and related marginal sinus. FM also has
intimate relationships with inferior petrosal sinus, sigmoid sinus
and jugular bulb, jugular foramen and hypoglossal canal with their
contents.

Conclusion: A deep knowledge of the anatomy of the FM region
and neighboring neurovascular structures is mandatory to perform
safely all the surgical approaches to this complex area.

Keywords: Microsurgical anatomy, Foramen magnum, Skull base,
Cranio-vertebral junction

OP-NA.01-03

Anatomical Features of EndoscopicEndonasal Transpterygoid
Approach to Lateral Skull Base: Cadaveric Study

Doga Ugurlar', Nurperi Gazioglu', Pamir Erdincler!, Muge Ugurlar?,
Galip Zihni Sanus', Necmettin Tanriover!

(1) Department of Neurosurgery, Cerrahpasa Faculty of Medicine,
Istanbul ~ University, ~Istanbul, Turkey, (2) Department of
Otorhinolaryngology, Cerrahpasa Faculty of Medicine, Istanbul
University, Istanbul, Turkey

Background: Endoscopic skull base surgery constantly updates
its specific indications and surgical techniques on the basis of new
anatomical data. The aim of this study was to delineate the surgical
limits of endoscopic endonasal transpterygoid approach (EETPA)
to lateral skull base and to demonstrate, step by step, peculiar
anatomical features of the approach by obtaining 3-dimensional (3-
D) images during dissections.

Method: EETPA to lateral skull base was performed in 6
formalin-fixed human cadavers bilaterally in the Surgical
Neuroanatomy Laboratory of the Cerrahpasa Faculty of Medicine.
A neuroendoscopy unit, a computer based neuronavigation system
and necessary endoscopic instruments were used during the
procedures. During pure endoscopic approaches towards different
parts of lateral skull base, a novel technique for obtaining 3-D
images via 2-D endoscope was implemented to display the surgical
steps and targets.

Results: Diverse target-related approaches were performed to
reach cavernous sinus, Meckel’s cave, petrous apex, temporal lobe,
infrapetrous juguler tubercle and condylar fossa regions. In all of
the target-related approaches, exposing the maxillary sinus and
removal of the pterygoid process created the most direct surgical
corridor available. Vidian canal, foramen rotundum and Eustachian
tube were identified as the main landmarks of the EETPA.
Conclusion: EETPA enables visualization of substantial parts of
lateral skull base and has the potential to provide direct surgical
access to lesions arising from this area. EETPA requires a thorough
understanding of complex 3-D endoscopic skull base anatomy, in
addition to surgical experience gained by interdisciplinary team
work.

Keywords: Endoscopic, Transpterygoid, Skull base, Meckel’s cave,
Petrous apex

OP-NA.01-04

Microscopic and Endoscopic Approaches to Thalamus

Oguz Baran', Serhat Baydin? Abuzer Gungor’, Erik Middlebrooks®,
IThan Aydin®, Necmettin Tanriover®

(1) Istanbul Research and Training Hospital, Neurosurgery Clinic,
Istanbul, Turkey, (2) Kanuni Sultan Suleyman Research and Training
Hospital, Neurosurgery Clinic, Istanbul, Turkey, (3) Bakirkoy Prof.
Mazhar Osman Research and Training Hospital, Neurosurgery Clinic,
Istanbul, Turkey, (4) University of Florida, College of Medicine,
Department of Radiology, USA, (5) Istanbul University, Cerrahpasa
Medical Faculty, Department of Neurosurgery, Istanbul, Turkey

Background: Deep-seated location of thalamus adjacent to
important neurovascular structures imparts a surgical challenge in
terms of accessibility. Our primary aim is to reveal the microsurgical
anatomy of the thalamus, in addition to revise the surgical
approaches with respect to important neurovascular structures,
encountered within the surgical corridor for each approach.

Method: A total of 20 formaline-fixed hemispheres and 5 silicone-
injected whole heads were examined under x6-40 magnifications
and with the 0° rigid straight neuroendoscope. The thalamus was
examined from the lateral, medial, superior and inferior sides to
define its fiber connections and the relationships with adjacent
cortical and subcortical structures from the angles of the approaches.
Results: A modification of a surgical neuroanatomy based
thalamus ramification into six regions has been proposed
in this study. Accordingly, the supracarotid infrafrontal and
transrostral translamina terminalis approaches were used to reach
anteroinferior thalamus, the anterior interhemispheric transcallosal
and suprapineal approaches to medial thalamus, the contralateral
interhemispheric transcallosal approach to lateral thalamus,
the occipital interhemispheric transcallosal, distal transsylvian,
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transprecuneus and parieto-occipital transventricular approaches
to posterosuperior thalamus, the subtemporal and paramedian
supraserebellar transtentorial approaches to lateral posteroinferior
thalamus, and the supracerebellar infratentorial and suboccipital
transtentorial approaches to medial posteroinferior thalamus.
Conclusion: Neurosurgeons should be familiar with the
connectional anatomy of the thalamus, its association to other
surrounding neurovascular structures from an angle of approach to
be utilized. Knowledge of related fiber arhitecture, in addition to
pros and cons of each surgical approach for thalamic lesions may
help in more accurate and safe surgery in and around the region.
Keywords: Thalamus, Anatomy, Surgical approaches, White matter
tracts

OP-NA.01-05

Neuronavigation Guided Detailed Endoscopic and
Microscopic Investigation of the Anatomy of the
Cerebellopontine Angle on Human Cadaver Heads with
Colored-Silicon-Filled Vasculature

Emre Zorlu', Hakan Simgek?, Biilent Diiz?

(1) Department of Neurosurgery, Sultan Abdulhamid Han Research
and Education Hospital, Istanbul, Turkey, (2) Department of
Neurosurgery, University of Health Science, Istanbul, Turkey

Cerebellopontine angle (CPA) is one of the important areas in the
neurosurgery practice. Retrosigmoid suboccipital approach (RSA)
is the most favored approach among all CPA approaches. In this
study, neuronavigation guided detailed endoscopic and microscopic
investigation of the anatomy of the CPA on human cadaver heads
with colored-silicon-filled vasculature, and evaluation of the
endoscopic versus microscopic approaches in regard to surgical
exposure and visualization are aimed. Four formalin-fixed-cadaver
heads were used. Colored silicon was injected in the vasculature
of the cadaver head specimens. For neuronavigation, magnetic
resonance imaging studies were performed. Anatomies of a total
of eight CPAs on four cadaver heads were examined using both
endoscopic and microscopic RSA under neuronavigation guidance.
Upper, middle and inferior neurovascular complexes that were
described by Rhoton according to anatomic relations of these
structures were exposed via endoscopic and microscopic RSA.
The farmost medio-lateral exposure angles in the axial planes, and
angles between uppermost and lowermost surgical exposure in the
sagittal planes (working angles) were measured. Microscopic and
endoscopic average exposure-angle measurements in axial and
sagittal planes for the three complexes were evaluated statistically.
It was shown that endoscopic RSA procured a wider working angle
from the vantage point of the surgeon both in axial and sagittal
planes and thus provided wider working room for operative hand
tools. To conclude, we evaluated that the use of endoscope in CPA
lesions helped to recognize anatomic structures faster, yielded more
anatomic details, and revealed the hidden remaining tumor tissue.
Keywords: Endoscopy, Retrosigmoid approach, Microscopy,
Cerebellopontine angle

OP-NA.01-06

Transcallosal Transsplenial Pineal Approaches: Anterior and
Posterior Routes

Orhun Mete Cevik', Baran Bozkurt!, Kaan Yagmurlu®, Erhan Emel?,
Sean Moen', Andrew Grande'

(1) Department of Neurosurgery, University of Minnesota, MN, USA,
(2) Department of Neurosurgery, Bakirkoy Training and Research
Hospital for Nervous and Psychiatric Diseases, Istanbul, Turkey, (3)
Department of Neurosurgery, Barrow Neurological Institute, AZ, USA

Pineal approaches has always been a challenge for neurosurgeons.
Although, the infratentorial supracerebellar and occipital
transtentorial routes supplies enough coverage of mostly the
infratentorial lesions, they still fall short for the lesion expanding
supratentorially, anteriorly, and into the body or splenium of the
corpus callosum. The interhemispheric transcallosal route inherits
a procedure prone to seqelea caused by retraction, callosotomy,
navigating through the third ventricle. This study explores the
inter hemispheric transsplenial routes, both anterior and posterior,
and provides visual anatomical guide and considerations for
approaching the pineal region.

The purpose of this study is 1) provide an anatomical step by step
guide for anterior and posterior interhemispheric transsplenial
approach to the pineal region and falcotentorial junction and 2)
further discuss the considerations for approaches to help choose the
most suitable approach for an intervention to the region.

Three adult cadaveric specimens were studied, using 3 to 40
magnification, after perfusion of the arteries and veins with colored
silicone. Intraoperative views of the approaches were examined in
stepwise dissections. In addition, our clinical experience in regard
to the approaches are discussed. Furthermore, magnetic imaging
venography study of 50 patients were included for the discussion of
the anatomical considerations.

Keywords: Pineal, Microsurgical anatomy, Surgical approach,
Transsplenial

OP-NA.01-07

A Natural Corridor to Reach the Lesions Around the Fourth
Ventricle: The Tonsillouvular Fissure Approach

Ilhan Aydin, Sahin Hanalioglu, Halil Olgun Peker, Balkan Sahin,
Cem Ding, Pinar Ocak, Ulas Cikla, Mustafa Kemal Baskaya
Department of Neurological Surgery, Wisconsin University, Madison,
WI, USA

Background: Dissection of the natural corridors of central nervous
system provides a better exposure and less neural tissue damage.
Tonsillouvular fissure approach (TUFA) was first described by
Yagargil. This study aims to provide a detailed description of
surgical technique and microsurgical anatomy along with cadaveric
dissections and clinical cases for the first time in the literature.
Method: In this study, four human cadaveric heads, in which the
arteries had been perfused with red silicone and the veins with
blue silicone, and ten cerebellar hemisphere of formalin-fixed were
dissected in a stepwise manner. Also the records of twelve patients
that operated via the tonsillouvular fissure approach in University
of Wisconsin-Madison Department of Neurological Surgery were
studied.
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Results: The importance of cerebellar structures described in
detail. Gross total removal was achieved in eleven cases, and
subtotal (residual less than 5% of tumor) removal was achieved in
one case. No complications were noted in any patient during the
perioperative period. No patient had new neurological deficit in the
early postoperative period.

Conclusion: The TUFA provides a direct route and excellent
surgical view for the small lesions around fourth ventricle without
splitting vermis. Lesion is reached through a natural anatomic
corridor without a cortical incision. Preoperative MRI scans should
be carefully assessed to select appropriate cases. In order to increase
the utility of natural anatomic corridors in neurosurgical practice
and to get better clinical results, in-depth knowledge of the anatomy
and laboratory training in microsurgery are necessary.

Keywords: Fourth ventricle, Microsurgical anatomy, Tonsillouvular
fissure approach, Cerebellomedullary fissure, Cerebellar tonsil

OP-NA.01-08

Interhemispheric Precuneus Retrosplenial Transfalcine
Approach for the Falcotentorial Junction Meningiomas.
Laboratory Investigation

Emrah Celtikci', Maximiliano Nunez', Quang Huy Truong', Hamid
Borghei Razavi!, James Liu? Juan Carlos Fernandez Miranda’

(1) Department of Neurological Surgery, University of Pittsburgh
Medical Center, Pittsburgh, PA, USA, (2) Department of Neurological
Surgery, Neurological Institute of New Jersey, Rutgers New Jersey
Medical School, Newark, NJ, USA

Background: Here, we proposed an alternative supratentorial
approach to the posterior tentorial incisural space; interhemispheric
precuneus retrosplenial transfalcine approach (IPRTA) as an
alternative to lesions well suited for other approaches without
performing a callosotomy.

Method: Study was completed at the Surgical Neuroanatomy
Laboratory in the Department of Neurological Surgery, University
of Pittsburgh School of Medicine. In order to define the approach
step-by-step, six craniotomies were performed on 6 fresh adult
cadavers Also thin slice CT-venography scans of 20 patients were
evaluated.

Results: CT scans of 20 patients showed parieto-occipital sulcus is
a reliable landmark to define parieto-occipital sulcus. Anterior to
the torcula, occipital vein was identified as posterior limit of IPRTA.
Space between posterior and anterior bridging veins were defined
as a feasible corridor. Dissections demonstrated a joint drainage
pattern of anterior parietal vein with veins anterior to it causes
more available surgical space for IPRTA. All the 6 specimens (100%)
and 20 patients (100%) had a 30 mm space between occipital and
posterior parietal veins or between posterior and anterior parietal
veins at least on one hemisphere.

Conclusion: In providing access to the posterior tentorial incisural
tumors, IPRTA provides a relatively safer corridor in selected cases.
Having the shortest distance both anterior and posterior limits of
posterior tentorial incisural tumors, it offers a convenience. For
pineal tumors and falcotentorial meningiomas we recommend
IPRTA if there is enough space between bridging veins and if deep
venous structures are not displaced superiorly.

Keywords: Falcotentorial, Interhemispheric, Meningioma, Pineal,
Parietal, Retrosplenial
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Three-Dimensional CT Study on the Anatomy of Vertebral
Artery at Atlantoaxial and Intracranial Segment

Dilek Arslan', Mehmet Asim Ozer?, Omer Kitis®

(1) Department of Neurosurgery, Tepecik Research and Training
Hospital, University of Health Sciences, [zmir, Turkey, (2) Department
of Anatomy, Ege University, Izmir, Turkey, (3) Department of
Radiology, Ege University, Izmir, Turkey

The atlantoaxial and intracranial segments of vertebral artery (V3-
4) are winding around their peripheral structures. CT angiography
(CTA) shows adventages to reveal the three dimentional (3D)
anatomy related to V3-4 and prepare for clinical diagnosis and
help for clinical diagnosis and treatment. In different patologies
(trauma, tumors, or infection), diffrent ways of approaches like
craniovertebral approaches, lateral condillar approaches can be
used. In these approaches we need detailed knowledge of the osseus
anatomy of C1 in addition to the vertebral artery. 200 cases were
selected from head-neck CTA examination at the Department of
Radiology in Ege University. All the 3D images were formed with
multiplanar reconstruction, volume rendering together, On the
3D images, The courses of V3-4 were observed and measured.
The anatomical measurements obtained from C1 vertebra and
its relation to the vertebral artery were statisticaly analized. We
evaluate the insidence of anatomical variations of the V3 and V4
segment of the vertebral artery and the posterior arch of the atlas. 88
case were female and 112 case were male, The prevelance of posticus
ponticus was %14 (28cases). %53 of these cases were bilateraly
posticus ponticulus (15 case).In one case right V3 entering the dura
passing under the atlas. We determined one left V4 aneurysm (9.8
mmx7.6mm). In one case there was a fusion defect of posterior
arc of atlas. In 5 case right and left V4 segments of vertebral artery
didn’t join together to form the basillar artery. In one case there was
a fusion anomaly of occiput and Cl.

Keywords: Vertebral artery, Computed tomography, V3 segment,V4
segment, Craniocervical junction

OP-NA.02-01

Fiber Dissection Technique: Deep Cerebellar Nuclei and
Cerebellar Peduncles

Nupur Pruthi', Ugur Ture?
(1) Department of Neurosurgery, National Institute of Mental Health

and Neurosciences, Bangalore, India, (2) Department of Neurosurgery,
Yeditepe University School of Medicine, Istanbul, Turkey

Background: The fiber dissection technique involves peeling away
the white matter tracts of the brain to display its three-dimensional
anatomic organization. Nevertheless, the fiber dissection technique
is a very relevant and reliable method for neurosurgeons to study
the details of brain anatomic features. The objective of the study was
to dissect the deep cerebellar nuclei and the cerebellar peduncles
using this technique.

Method: Using operating microscope, five previously frozen,
formalin-fixed human cerebellums were dissected from the
superior surface and five were dissected from the inferior surface.
Each stage of the process is described. The primary dissection tools
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were handmade, thin, wooden spatulas with tips of various sizes
and wooden tooth-picks.

Results: We exposed and studied all the deep cerebellar nuclei
(dentate, interpositus and fastigial) and the cerebellar peduncles
(inferior, middle and superior) and acquired a comprehensive
understanding of their configurations and locations.

Conclusion: The complex structures of the cerebellum can be
more clearly defined and understood when the fiber dissection
technique is used. This knowledge can be incorporated into the
preoperative planning process and applied to surgical strategies.
Fiber dissection is time-consuming and complex, but it greatly adds
to our knowledge of brain anatomic features and thus helps improve
the quality of micro-neurosurgery.

Keywords: Deep cerebellar nuclei, Dentate nucleus, Nucleus
interpositus, Fastigial nucleus, Fiber dissection
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The Relationship of Ventral Amygdalofugal Pathway with
Subthalamic Nucleus

Burug Erkan', Tahsin Sayg1®, Abuzer Giingdr', Serhat $evki Baydin®,
Omer Batu Hergiinsel*, Bekir Tugcu', Necmettin Tanriover®

(1) Department of Neurosurgery, Health Sciences University, Bakirkoy
Professor Dr. Mazhar Osman Mental Health and Neural Diseases
Education and Research Hospital, Istanbul, Turkey, (2) Department
of Neurosurgery, Health Sciences University, Istanbul Education and
Research Hospital, Istanbul, Turkey, (3) Department of Neurosurgery,
Health Sciences University, Kanuni Sultan Siileyman Education and
Research Hospital, Istanbul, Turkey, (4) Department of Neurosurgery,
Firat University, Elazig, Turkey, (5) Department of Neurosurgery,
Istanbul University Cerrahpasa Medicine Faculity, Istanbul, Turkey.

Aim: To investigate microsurgical anatomy of the ventral
amygdalofugal pathway (VAP) and delineate its relationship with
subthalamic nucleus (STN).

Method: Fiber dissections were performed in six hemispheres.
Results: VAP was found emerging from dorsal anterolateral
portion of amygdala and coursing horizontally ventral to the
lentiform nucleus and internal capsule (IC). This portion of
the VAP was defined as ansa peduncularis (AP), traversed
posteroinferior to the anterior commissure (AC) and terminated
at its separation(trifurcation) point- resembeling a goose-foot. The
initial dorsal fibers of AP formed the diagonal band of Broca and
extended towards the septal area, after passing below AC. Ventral
anterior fibers of AP formed the extracapsular thalamic peduncle,
which extended to the anterior thalamus. Ventral posterior fibers of
AP constituted the medial forebrain bundle(MFB) that reached the
preoptic area and mesencephalon. The MFB and was located medial
to IG, lateral to nucleus ruber and inferomedial to STN.
Conclusion: VAP is a shortcut limbic connection of amygdala
with septal area, thalamus and hypothalamus. Fiber dissection
technique can demonstrate all components of VAP. To avoid any
limbic complications due to the STN targeting during deep brain
stimulation, close inferolateral location of the MFB should be noted,
in addition to the awareness of complex 3D anatomy of the other
components of AP.

Keywords: Amygdala, Subthalamic nucleus, Fiber dissection

OP-NA.02-03

Microsurgical Anatomy of the Subthalamic Nucleus:
Correlating Fiber Dissection Results with 3-T Magnetic
Resonance Imaging Using Neuronavigation

Abuzer Giingor’, Sevki Serhat Baydin? Vanessa Milanesi Holanda’,
Erik Middlebrooks?, Cihan Isler®, Bekir Tugcu', Albert Rhoton’,
Kelly Foote?, Necmettin Tanriover®

(1) Bakirkoy Research & Training Hospital for Psychiatry, Neurology
and Neurosurgery, Department of Neurosurgery, Istanbul, Turkey,
(2) Kanuni Sultan Siileyman Research ¢ Training Hospital,
Department of Neurosurgery, Istanbul, Turkey, (3) University of
Florida, Gainesville, Department of Neurosurgery, Gainesville, USA,
(4) University of Alabama, Department of Radiology, Birmingham,
Alabama, USA, (5) Istanbul University, Cerrahpasa Medical Faculty,
Department of Neurosurgery, Istanbul, Turkey

Background: Despite the extensive useage of the STN as a DBS
target, understanding of the three-dimensional anatomy of the
subthalamic region remains challenging due to the variable
shape, oblique orientation, and relatively small size, and extensive
connectivity of the nucleus. We aimed to reveal the 3D anatomy of
the STN and related structures using fiber dissection technique, 3D
reconstruction of high resolution MRI, and tractography.

Method: 20 hemispheres and 3 heads have been disscted in
accordance with the Klingler method. The dissections were
performed in a stepwise manner from lateral to medial, medial to
lateral, superior to inferior, and inferior to superior to reveal the 3D
anatomy of the STN. 3 T MRI with 1 mm slices was taken of head
specimens for MR navigation before starting the cranial dissections.
In addition, three brains were cut into 5 mm coronal, axial and
sagittal slices to show the sectional anatomy.

Results: As a result, we built a 3D terrain model of the subthalamic
area encircling the STN, which includes the putamen, GPi, GPe, IC,
caudate nucleus laterally, substantia nigra inferiorly, and ZI and red
nucleus medially. And also we described relationship of the medial
lemniscus, oculomotor nerve fibers and the MFB with the STN by
using MR tractography with 3D STN model. We correlated our
anatomical dissection data with those obtained by the MRI of the
same specimen with the aid of a neuronavigation system.
Conclusion: Understanding the complex 3-D anatomy of the STN
and peri-subthalamic area may provide a better perspective for STN
targeting.

Keywords: Subthalamic nucleus, Parkinson disease, Globus pallidus
interna, Neuroanatomy, Functional neurosurgery

OP-NA.02-04

Microsurgical Anatomy of Hippocampal Commissure
(Psalterium): Accessory Callosal Bundle and Alveus

Saime Ayca Kaldirimoglu!, Fatih Yoldag', Adem Yilmaz', Ahmet
Murat Miisliiman', Necmettin Tanriéver>

(1) Department of Neurosurgery, Sisli Hamidiye Etfal Research and
Training Hospital, Istanbul, Turkey, (2) Department of Neurosurgery,
Istanbul University, Cerrahpasa Faculty of Medicine, Istanbul, Turkey

Aim: To examine the anatomy of hippocampal commissure (HC) in
the intracrural triangle of fornix and to investigate the relationship
between HC and accessory callosal bundle (ACB).
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Method: Four adult human hemispheres were examined from
multiple aspects using fiber dissection technique.

Results: The alveus, a sheath that covers the hippocampus except for
the inferomedial part, was observed to join the HC while heading
towards the crura of fornix. Fiber dissection of the atrium revealed
forceps major fibers from splenium leading to cuneus, and the ACB
fibers heading to the lingula. The ACB fibers passed posteriorly
from the infrasplenial region to the atrium and predominantly
traversed beneath the “sledge runner” bundle at the level of calcarine
fissure. ACB fibers were joined by the alveus under the isthmus of
the cingulum and then both merged to form HC in the intracrural
triangle superomedially. HC was composed by the alveus anteriorly
and the ACB posteriorly, in addition to callosal fibers located within
the anterior part of the intracrural triangle.

Conclusion: Our study presents the relationship between the
alveus, the ACB and the callosal fibers to compose the HC at the
infrasplenial region within the intracrural triangle. Studies so far
have emphasized the importance of fornix, in dementia related
illnesses. Hence, our study might be a pioneer to further investigate
the role of HC, the ACB and the alveus in the process of dementia,
such as Alzheimer’s disease.

Keywords: Hippocampal commissure, Psalterium, Accessory
callosal bundle
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Surgical Anatomy of Perihippocampal Area: Definition of
Infrasubicular Fascicle

Tahsin Saygi', Oguz Baran', Burug Erkan? Sevki Serhat Baydin’,
Necmettin Tanriover*

(1) Department of Neurosurgery, Health Sciences University, Istanbul
Education and Research Hospital, Istanbul, Turkey, (2) Department of
Neurosurgery, Bakirkoy Professor Dr. Mazhar Osman Mental Health
and Neural Diseases Education and Research Hospital, Istanbul,
Turkey, (3) Department of Neurosurgery, Health Sciences University,
Kanuni Sultan Siileyman Education and Research Hospital, Istanbul,
Turkey, (4) Department of Neurosurgery, Istanbul University
Cerrahpasa Medicine Faculity, Istanbul, Turkey.

Aim: To delineate microsurgical anatomy of hippocampal-
formation and explore fiber connections of hippocampus and
subicular area from a neurosurgical point of view.

Method: Hippocampal formation and subicular area were dissected
by applying Klingler’s fiber dissection technique in six formalin-
fixed human hemispheres from superolateral and inferomedial
aspects.

Results: This study identified a distinct fiber bundle, the
infrasubicular fascicle(ISF), which traversed along inferomedial
part of subicular area and extended anteriorly below the amygdala
to the ambient gyrus. Fibers from alveus, fasciolar gyrus, cingulum
and predominantly from cornu-ammonis (CA1) converged and
formed the ISE. ISF displayed a counterclockwise rotation at level
of uncus. Complete fiber dissection of CA1, dentate gyrus and ISF
from above revealed alveus, surrounding all parts of hippocampus
except for the inferomedial aspect.

Conclusion: Our study is first to examine relationship between
hippocampal-formation and subicular area through fiber
dissection. We are introducing a new fiber bundle, the ISE, running

along medial base of hippocampus. It has been proposed that
cortical inputs reach hippocampus by temporo-ammonic system
via the angular bundle of Cajal and constitue perforant pathway.
This system exists between entorhinal cortex and hippocampus,
most likely through dentate gyrus. We believe that a century old
angular bundle can only be appreciated through fiber dissection of
hippocampal formation and subicular area, since its fibers converge
from several distinct areas and deviate at different angles. We
speculate that the new fascicle(ISF) may be related, at least in part,
to angular bundle and temporo-ammonic system, although further
investigation is warranted in this matter.

Keywords: Hippocampus, Subiculum, Fiber dissection
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Morphological Variations of Collateral Sulcus on the
Mediobasal Region of the Temporal Lobe: An Anatomical
Study

Aysegul Ozdemir Ovalioglu, Talat Cem Ovalioglu, Gokhan Canaz,
Erhan Emel

Department of Neurosurgery, Bakirkoy Research and Training
Hospital for Psychological and Neurological Diseases, Istanbul, Turkey

Background: The collateral sulcus (CS) is an important landmark
on the mediobasal region of the temporal lobe. The aim of this study
was to investigate the anatomic features of the CS and provide a
contribution for a safe course of temporal lobe surgery.

Method: Sulcal variations and and their relations were examined
in 38 formalin-fixed, adult cadaveric cerebral hemispheres. The
distance between anterior and posterior transvers CS and, the
distance between occipito-temporal sulcus and fusiform apex were
measured for morphometric analysis. The topographic anatomy
of CS was identified in details and four sulcal patterns were used
to classify the sulcal arrangement of mediobasal region in each
hemispheres: Type 1, single-branch and unbroken CS with no
connection; Type 2, CS connected with the rhinal sulcus; Type 3,
CS connected with the occipito-temporal sulcus and; Type 4, CS
connected with both rhinal and occipito-temporal sulcus.

Results: Type 1 was the pattern seen most frequently (42.1%, 16/38)
while Type 4 was the least (7.9%, 3/38). Overall, 63.2% (12/19) of
the cadaveric brains had the same sulcal pattern in both temporal
lobes. The morphometric analysis showed that the mean distance
between anterior and posterior transverse CS was 50+16.2 mm and
the mean distance between occipito-temporal sulcus and fusiform
apex was 26+8.4 mm.

Conclusion: Understanding of the sulcal patterns of CS complex
is of benefit to neurosurgeons, providing necessary guidance for
neurosurgical approaches to the mediobasal surface of the temporal
lobe.

Keywords: Collateral sulcus, Mediobasal region, Temporal lobe
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Evaluation of Temporal Lobe White Matter Fibers’ Anatomy
and Functions with Microsurgery Technique for Safety
Surgery Approaches

Murat Atar’, Ceren Kizmazoglu?, Gonul Guvenc', Orhan Kalemci?,
Gulden Sozer?, Nurullah Yuceer!

(1) Department of Neurosurgery, Katip Celebi University Research and
Training Hospital, Izmir, Turkey, (2) Department of Neurosurgery,
Dokuz Eylul University, Izmir, Turkey, (3) Department of Pathology,
Forensic Medicine Institution, Izmir, Turkey

Aim: To evaluate three- dimensional architectural structure and
microsurgical anatomy of human brains' temporal lobe white
matter pathways, and functions of the temporal regions. This study
also contribute to the literature for doing safety temporal region
surgery approaches.

Method: This study was performed between December 2015- June
2016 in Izmir Katip Celebi University Neurosurgery Department
and Izmir Forensic and Legal Medicine Institution. Ten postmortem
human brain hemisfer specimens were prepared in accordance
with Klingler’s method. Brain hemispheres were dissected step by
step from lateral to medial and medial to lateral under operating
microscope and 3D images were captured at every stage.

Results: In this study, our data consisted with literature in
dissections of lateral to medial and medial to lateral. We defined
whole details of temporal lobe white matter pathways with three-
dimensional architectural structure of microsurgical anatomy and
emphasised that importance of the temporal stem and Meyer loop
in temporal regions surgery. We defined fiber pathways and their
relationships between each other clearly except compounds of
superior longitunidal fasiculus (SLF). We can not defined all of the
compounds; just defined horizontal and vertical segments of SLE.
Conclusion: Before presurgical planning and surgical strategy,
white matter fiber pathways of temporal lobe should be dealt with
in a multimodal system, there by potentially decreasing surgical
morbidity and mortality.

Keywords: Cerebrum, Fiber dissection, Function, Temporal lobe,
White matter
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Microsurgical and Tractographic Anatomy of the
Supplementary Motor Area Complex in Humans

Baran Bozkurt!, Kaan Yagmurlu?, Erik H. Middlebrooks®, Orhun
Mete Cevik!, Necmettin Tanriover*, Andrew W. Grande'

(1) Department of Neurosurgery, University of Minnesota,
Minneapolis, Minnesota, USA, (2) Department of Neurosurgery,
Barrow Neurological Institute, Phoenix, Arizona, USA, (3)
Department of Radiology, UAB Medicine, Birmingham, Alabama,
USA, (4) Department of Neurosurgery, University of Istanbul,
Cerrahpasa Medical School, Istanbul, Turkey

The SMA complex is a significant anatomical area that is defined
with it’s functions and it’s connections. Therefore, the resection
and damage of this region causes significant clinical deficits known
as SMA syndrome. This study aims to evaluate the microsurgical
anatomy of the fiber tract connections of the supplementary motor

area (SMA) and pre-SMA, and examine its potential functional role
with reference to clinical trials in the literature. Ten postmortem
formalin-fixed human brains (20 sides) and 1 cadaveric head were
prepared following Klingler'’s method. The fiber dissection was
performed in a stepwise fashion, from lateral to medial and also from
medial to lateral, under an operating microscope, with 3D images
captured at each stage. Our findings were supported by in vivo
magnetic resonance imaging tractography in 2 healthy subjects. The
connections of the SMA complex, composed of the pre-SMA and
the SMA proper, are composed of short “U” association fibers and
the superior longitudinal fasciculus I, cingulum, claustrocortical
fibers, callosal fibers, corticospinal tract, frontal aslant tract,
and frontostriatal tract. The claustrocortical fibers may play an
important role in the integration of motor, language, and limbic
functions of the SMA complex. The frontostriatal tract connects
the pre-SMA to the putamen and caudate nucleus, and also forms
parts of both the internal capsule and the dorsal external capsule.
The SMA complex has numerous connections throughout the
cerebrum. An understanding of these connections is important for
presurgical planning for lesions in the frontal lobe and helps explain
symptoms related to SMA injury.

Keywords: Cerebrum, Fiber dissection, Fiber tract, Frontal aslant
tract, Frontal lobe, Supplementary motor area
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Significance of Tapetum and Corona Radiata During
Ventricular Surgery via White Matter Dissection and
Magnetic Resonance Tractography

Fatih Yakar!, Ayhan Comert?, Umit Eroglu', Mehmet Ozgiir Ozates',
Onur Ozgiiral', Thsan Dogan', Hasan Gaglar Ugur'

(1) Department of Neurosurgery, Ankara University, Ankara, Turkey,
(2) Department of Anatomy, Ankara University, Ankara, Turkey

Background: Ventricle surgery is still a challenge because of deep
location of ventricles and white matter tracts on surgical route.
Corona radiata has ascending and descending axons and continues
ventrally as internal capsule and dorsally as sentrum semiovale.
Tapetum is the decussating fibers in the splenium of corpus
callosum. Demonstrating fiber tracts on surgical route with Klingler
method and Magnetic Resonance(MR) Tractography is a pioneer
touch for ventricle surgery to avoid complications.

Method: Five cadaver brain hemispheres that prepared with Josef
Klingler’s method dissected to reveal tapetum and corona radiata in
Ankara University Neurosurgery and Anatomy Departments. MR
tractography images revealed in Radiology Department.

Results: Anterior transcortical aprroach has injury risk for anterior
segment of corona radiata and distal slyvian approach has risk for
posterior segment of corona radiata. Tapetum is under risk with
posterior interhemispheric transcallosal, trans middle temporal
gyrus and superior parietal lobule approaches. The mentioned
approaches can cause language disorders, spatial and auditory
disconnexion syndromes and apraxia.

Conclusion: Fiber tract knowledge is essential for neurosurgeons
to prevent complications during ventricular surgery. Anatomical
dissections and MR technologies are supportive for this purpose.
Keywords: Corona radiata, Tapetum, Fiber dissection, White matter
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The Microsurgical Anatomy of the Sublenticular Portion of
Internal Capsule and Inferior Thalamic Peduncle: Neural
Relations for Transventricular Mesial Temporal Approach

Buru¢ Erkan', Oguz Baran? Tahsin Saygi’, Abuzer Giingor',
Necmettin Tanriover®

(1) Department of Neurosurgery, Bakirkoy Professor Dr. Mazhar
Osman Mental Health and Neural Diseases Education and Research
Hospital, Istanbul, Turkey, (2) Department of Neurosurgery, Istanbul
Education and Research Hospital, Istanbul, Turkey, (3) Department
of Neurosurgery, Istanbul University Cerrahpasa Medicine Faculty,
Istanbul, Turkey.

Aim: To expose course and localization of fibers by investigating
microsurgical anatomy of sublentiform portion of internal capsule
(IC-SL) and inferior thalamic peduncle (ITP) for mesial temporal
approach (MTA).

Method: Ten hemispheres were dissected laterally after fixation and
freezing processes.

Results: IC-SL fibers were observed superomedially to anterior-
commissure (AC) and related with it. They were passing under AC
and ansa-peduncularis (AP); then running towards inferomedial
side to join Meyer’s-Loop (ML) which is located at anterior portion
of the roof of the temporal horn (ROTH). Posterior thalamic
peduncle (PTP) fibers, of which some of them have continuity with
tapetal fibers, were defined after lifting IC-SL fibers step by step.
Pulvinar originated PTP fibers were also joining ML with lateral
geniculate body (LGB) originated optic radiation (OR) fibers.
Lifting PTP has revealed ITP and temporopulvinar fibers of Arnold
which is a part of it. Temporopontine fibers of ITP (Tiirck’s Fascicle)
that is located anteromedially to Arnold’s Fascicle were dissected
which were originating from temporal and running through lateral
portion of pons. Tail of caudate nucleus joining to amygdala and
starting part of stria-terminalis were observed by lifting ITP at the
deepest level of the ROTH.

Conclusion: Containance of splenium joined PTP beside OR too
for ML must be considered while explaining uncertainity about
incidence of visual deficits. Complicate structured IC-SL that
is related with PTP and temporopulvinar and temporopontine
fiber contained ITP is mostly sacrificied during surgery while
approaching to temporal horn from roof. MTA from roof could
be applied safely by knowing about relation of IC-SL and ITP with
peripheric neural structures.

Keywords: Sublentiform, Internal capsule, Mesial temporal
approach

OP-NA.03-02

Using Far Lateral Approach Resecting the Ventral Aspect of
Brain Stem and Occipital Magnum Area

Lu Ma
Department of Neurosurgery,
University, Chengdu, China

West China Hospital, Sichuan

Background: Far lateral approach is used in the lesion which locates
in the ventral aspect of brain stem and occipital magnum area (OM-
C1-2), for example the meningioma, schwannoma and vertebral

and PICA aneurysms. We used the revised far lateral approach to
evaluate the surgical outcome in the ventral aspect of brain stem
and occipital magnum area lesions.

Method: We collected 12 patients from 2013 Jan to 2015 Dec
and analyse the mortality and morbidity of the cases. The
complete surgical procedure is presented in this article including
the presurgical Diffused Tensor image (DTI), intraoperative
electrophysilogical monitoring and anatomical exposure and repair.
The data was analysed to find out the relationship between the
revised surgical procedures and mortality.

Results: The Female and Male ratio is 8/4 in our series. The 12 cases
include 10 Meningiomas, 1 Arachnoid cyst, 1 Chondroma. All the
patients recovered well after surgery without severe complications
through the revised far lateral approach. Only two cases existed the
mild symptoms of IX-XII cranial nerves.

Conclusion: Revised far lateral approach requires the carefully
anatomy in the head-neck junction area. This approach is optimal
depending on its ZERO traction and adequate exposure to the
ventral aspect of brain stem area. It supplies the utmost protection
to the brain stem, nerves and blood vessles. Less heat injury is the
key during the whole surgery. Perioperative DTI evaluation and
intraoperative electrophysilogical monitoring are necessary to
judge the outcome of surgery.

Keywords: Far lateral approach, Ventral aspect, Brain stem,
Occipital magnum area lesions, Surgery
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Using Combined Supra-Infra Tentorial Approach Resecting

the Giant Petrosal Apex Involving Middle and Posterior Skull
Base Lesions

Lu Ma
Department of Neurosurgery,
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West China Hospital, Sichuan

Background: Combined supra-infra tentorial approach usually
means combination of the subtemporal and presigmoid approach.
It is used in the lesion which locates in the petroal apex involving
middle and posterior skull base, for example the meningioma,
trigeminal schwannoma. We used the combined supra-infra
tentorial approach to evaluate the surgical outcome in the giant
petrosal apex involving middle and posterior skull base lesions.
Method: We collected 14 patients from 2013 to 2016 Dec and analyse
the mortality and morbidity of the cases. The complete surgical
procedure is presented in this article including the intraoperative
electrophysilogical monitoring, anatomical exposure and repair.
The data was analysed to find out the relationship between the
surgical procedures and mortality.

Results: The Female and Male ratio is 10/4 in our series. The 14
cases include 6 Meningiomas, 8 trigeminal schwannomas. All the
patients recovered well after surgery without severe complications
through the revised far lateral approach. Two cases existed the
moderated symptoms of V cranial nerve and one case existed the
mild symptom of VII cranial nerve.

Conclusion: Combined supra-infra tentorial approach requires the
carefully anatomy in the subtemporal and presigmoid area. This
approach is optimal depending on its ZERO traction and adequate
exposure to the petrosal apex involing middle and posterior skull
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base. It supply the utmost exposure to the cavernous sinus and
internal carotid artery and protection to the brain stem, nerves and
blood vessles. Intraoperative electrophysilogical monitoring are
necessary to judge the outcome of surgery. Less heat injury is the
key during the whole surgery.

Keywords: Combined supra-infra tentorial approach, Petrosal
apex, Skull base, Surgery
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The Sitting Position in Neurosurgery: A Clinical Study in 160
Cases

Shamsul Alam, A T M Mossaraf Hossain, Mahfuzur Rahman, A N
M Wakil, Abul Khair
Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh

Background: Sitting position for operation of posterior fossa lesions,
occipital and posterior parietal lesions, foramen magnum, upper
cervical spinal lesions provides an excellent visualization because of
slack of brain due to gravity drainage of CSF and blood. Hence gross
total tumor removal relatively easy and less complicated.

Method: From January 2008 to December 2016 total 160 cases
underwent neurosurgical procedure in sitting position. Physical
characteristics including patient age, sex, size of the tumor and
histological diagnosis were collected. The post operative image were
studied to see the extent of tumor removal and early detection of
complications. All most all patients required C.V. line or peripheral
inserted central venous line, precordial Doppler sound, ETCO2, O2
saturation and close monitoring of blood pressure.

Results: Venous air embolism were detected in 3 cases (6.66%). Total
tumor removal was possible in 112 (70.0%) cases and subtotal in 34
(21.25 %) cases. There is 7 (4.38%) mortality in 160 cases, Four cases
from CP angle tumor and two case from petroclival meningioma,
one case from thalamic glioma. There were pneumocephalus in all
most cases and post operative new facial paresis in 35 (21.88 %)
cases. 5th nerve palsy developed in 5 (3.12%) cases. Postoperative
tumor bed haematoma developed in 6 (3.75%) cases.

Conclusion: Sitting position can be safely done with good
preoperative physiological, peroperative close monitoring of the
patient regarding blood pressure, ETCO2 and oxygen saturation.
However postoperative complication like tumor bed haematoma,
pneumocephalus, cranial nerve palsy have to be bring in mind.
Keywords: CP angle Tumor, Sitting position, Vestibular
schwannoma, Retrosigmoid craniectomy
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Preservation of the Olfactory Function Using Frontolateral
Approach for the Treatment of Suprasellar Lesions
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Madjid Samii, Amir Samii

International Neuroscience Institute; Department of Neurosurgery,
Hannover, Germany

Background: Postoperative olfactory dysfunction may have a
great effect on the quality of life. Olfactory nerve is at risk during
routinely used neurosurgical routes such as interhemispheric
or frontotemporal approach. We investigate olfactory function
outcome in patients undergoing frontolateral approach.

Method: In this prospective study we analyzed the olfactory nerve
function of 20 patients affected by suprasellar mass. Every patient
underwent tumor removal via frontolateral approach. The 12-items
“Sniffin’ Sticks” screening test was performed before the surgery and
at discharge and the results were statistically analyzed.

Results: Tumor removal could be successfully achieved in all cases
(11 craniopharyngiomas, 7 meningiomas and 2 pituitary adenomas)
via frontolateral route (2 left and 18 right side). The olfactory nerve
could be anatomically preserved in all patients and “Sniffin’ Sticks”
screening demonstrated unchanged olfactory function in 16 (80%)
surgeries. Ipsilateral hyposmia was present in three cases (15%) and
only one patient (5%) showed postoperative anosmia.

Conclusion: Preservation of the olfactory function is challenging in
anterior skull base approaches. The use of a frontolateral approach
with adequate preparation of the olfactory nerve and minimal
frontal lobe retraction allows the anatomical preservation of the
nerve with low incidence of functional deficit.

Keywords: Olfactory, Nerve, Frontolateral approach
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Factors Affecting the Treatment Decision on Patients with
Cerebrospinal Fluid Leaks
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Karabay?, Ercan Ozer', Mehmet Nuri Arda'

(1) Department of Neurosurgery, Dokuz Eylul University, Izmir,
Turkey, (2) Department of Radiology, Dokuz Eylul University, Izmir,
Turkey

Aim: To evaluate the clinical results of cerebrospinal fluid leaks in
our clinic.

Method: We retrospectively reviewed 23 cases which had treated
with rhinorrhea between 2008-2015 at Dokuz Eylil University
Hospital. There were 12 men (52.2%) and 11 female (47.8%). The
age range was 10 to 67 years, with a mean age of 39.65+14.83 years.
7 patients (30.4%) had spontaneous, 11 patients had traumatic
(47.8%) and 5 patients (21.7%) had iatrogenic cerebrospinal fluid
leak.

Results: In our study, cribriform plate was the most common
site being involved in 5 cases (20.8%); anterior etmoidalis 3 cases
(12.5%) and frontal sinus 3 cases (12.5%). Mean defect diameter
of the fistula was 130.40 mm? + 190.47. Spontaneous cerebrospinal
fluid leaks mostly originated from the cribriform plate, traumatic
cerebrospinal fluid leaks were cribriform plate and anterior
etmoidalis; iatrogenic cerebrospinal fluid leaks were sella. The mean
duration of rhinorrhea before diagnosis was 318.28 + 987.10 days.
The mean hospital stay of the patients was 19.6 + 23.24 days. 14
patients underwent surgery (60.9%).12 patients were treated by
transcranial approach. Primary surgical repair rate was 78.3%. In
our study, 6 patients of 7 spontaneous cerebrospinal fluid leaks were
treated with surgery.

Conclusion: In our study, spontaneous cerebrospinal fluid leaks did
not spontaneously stop by conservative treatment. But there was no
significant diffrence between etiology types. Further studies should
be done for the first choice of the treatment option with patients
with spontaneous cerebrospinal fluid leaks.

Keywords: Cerebrospinal fluid leaks, Defect size, Spontaneous,
Transcranial approach
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Different Surgical Approaches for Orbital Tumors

Muhammad Tariq', Abdul Hameed', Muhammad Ashraf*
(1) Fatima Jinnah Medical University, Lahore, Pakistan, (2) King
Edward Medical University, Lahore, Pakistan

Aim: To study the versatile surgical approaches, per operative and
histopathological findings of patients presenting with orbital lesions.
Method: The study was conducted at Department of Neurosurgery,
KEMU/Mayo Hospital, Lahore from Nov 2014 to Oct 2016.
Patients operated for orbital lesions were included. CT scan and/
or MRI orbits were done. Patient demographics, surgical approach,
operative findings and histopathological findings were recorded
and analyzed.

Results: 38 patients were included. Mean age was 28.5 years with
15 males and 23 females. Supraorbital orbitotomy was the most
common approach used in 17 (44.7%) patients. 14 patients required
lateral orbitotomy while five patients needed fronto-temporo-
zygomatic approach. Removal of inferior orbital rim was performed
in two patients. Histopathology revealed infective lesions in
16(42.1%) patients (chronic non specific inflammation in nine,
fungal granuloma in three and tuberculoma in four). Benign lesions
were seen in 19(50%) patients (benign spindle cell lesion in seven,
meningioma in four, neuroma in two, ossifying fibroma in two,
fibrous dysplasia, rhabdomyoma, epidermoid cyst, rhabdomyoma
in one patient each). Malignant lesions (Adenoid cystic carcinoma,
metastatic adenocarcinoma and lymphoma in one patient each)
were detected in 03(7.9%) patients.

Conclusion: Lesions involving the orbits pose a unique challenge
because of the complex surgical anatomy and different approaches
required. A sound knowledge of the tumor location according to
radiology as well as the appropriate approach is essential for proper
surgical excision. Neurosurgeons being more familiar with bony
anatomy of the skull base and more confident in doing bony work
are better off dealing with orbital tumors.

Keywords: Surgical approach, Orbital tumor, Orbit

OP-NA.03-08

Supraorbital Subfrontal Trans-Laminar Endoscope-Assisted
Approach for Tumors of the Posterior Third Ventricle: Our
Preliminary Experience

Domenic Paul Esposito, Maurizio Tacoangeli, Mauro Dobran, Lucia
Giovanna Maria Di Somma, Roberta Benigni, Valentina Liverotti,
Martina Della Costanza, Carmela Vaira, Alessandra Marini,
Massimo Scerrati

Clinica di Neurochirurgia, Universita Politecnica Delle Marche,
Ospedali Riuniti di Ancona, Italy

Background: Different surgical approaches have been developed
for dealing with third ventricle lesions all aimed at obtaining a
safe removal minimizing brain manipulation. The supraorbital
subfrontal trans-lamina terminalis route, commonly employed only
for the anterior third ventricle, could represent, in selected cases
with endoscopic assistance, an alternative approach for posterior
third ventricular lesions.

Method: Seven patients underwent a supraorbital subfrontal trans-

laminar endoscope-assisted approach for posterior third ventricle
tumors (two craniopharyngiomas, one papillary tumor of the pineal
region, one pineocytoma, two neurocytomas, one glioblastoma).
Moreover, a conventional third ventriculostomy was performed via
the same translaminar approach in four cases.

Results: Complete tumor removal was accomplished in four cases,
subtotal removal in two cases, and a simple biopsy was performed
in one case. Adjuvant radiotherapy and/or chemotherapy was
administered, if required, on the basis of the histological diagnosis.
No major complications occurred after surgery except for an
intratumoral haemorrhage in a patient undergoing a biopsy for
a glioblastoma, which simply delayed the beginning of adjuvant
radio-chemotherapy. No ventriculoperitoneal shunt placement was
needed in these patients at the most recent clinical and radiological
session (average 39.57 months, range 13 - 85 months).

Conclusion: The supraorbital subfrontal trans-laminar endoscope-
assisted approach may provide, in selected cases, an efficient and
safe route for dealing with posterior third ventricular tumors.
Keywords: Translaminar, Endoscope assisted approach, Third
ventricle

OP-NA.03-09

Single Piece Cranio-Orbito-Zygomatic Approach, Trans Key
Burr Hole Orbital Roof Osteotomy; A New Modification.
Surgical Technique and Report of Eight Cases

Mohamed Awad M Ismail
Ain Shams University Cairo, Egypt

Background: Cranio-orbito-zygomatic (COZ) approach is a
common skull base approach. Many modifications for this approach
evolved describing different cuts of the osteotomies and tailoring
according to the lesions. The aim of this study is to describe the
general steps of the cranio-orbito-zygomatic craniotomy approach,
and to give a detailed description of the trans key burrhole orbital
roof osteotomy modification of the approach.

Method: The new surgical modification is applied to eight patients
with skull base lesions in which cranio-orbito-zygomatic approach
was indicated. Seven cases are of sphenoid wing meningiomas
with different extensions and one case of tentorial meningioma
extending to the middle cranial fossa. Trans key burrhole orbital
roof osteotomy is described in details within the general steps of the
cranio-orbito-zygomatic approach.

Results: There were no complications related to the modification,
one case of mortality due to massive pulmonary embolism and
another case of stiffness of temporomandibular joint. There were
minor frontal base dura and periorbita tears with no consequences.
No relation between the modification and technique of surgery or
the degree of exposure.

Conclusion: Trans key burr hole orbital roof osteotomy in single
piece cranio-orbito-zygomatc approach is surgically easy step that
avoid excessive traction on the globe with no major. complications.
The osteotomy helps to preserve the orbital roof preventing potential
complications related to defective orbital floor like pulsating
exophthalmos.

Keywords: Orbital, Zygoma, Frontal, Meningioma
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OP-NO.01-01

Interaction Between MELK and EZH2 Regulates
Medulloblastoma Cancer Stem-Like Cells Proliferation

Hailong Liu', Qianwen Sun?®, Yuduo Guo', Youliang Sun®*, Hongyu
Yuan?, Song Han®, Mingshan Zhang', Hongwei Zhang', Chunjiang
Yu', Yongmei Song?, Chunyu Gu!

(1) Department of Neurosurgery, Sanbo Brain Hospital Capital
Medical University, Beijing, China, (2) State Key Laboratory of
Molecular Oncology, Cancer Institute and Cancer Hospital, Chinese
Academy of Medical Science and Peking Union Medical College,
Beijing, China, (3) Department of Neurology, Qilu Hospital Shandong
University, Jinan, China, (4) School of Basic Medical Science, Capital
Medical University, Beijing, China, (5) Department of Neurobiology,
Capital Medical University, Beijing, China

Background: Medulloblastoma (MB) is the most common
malignant brain tumor in children. Although accumulated
research suggests that cancer stem-like cells may play a key role
in medullolastoma tumorigenesis, the molecular mechanisms
of proliferation still remain elusive and further investigation can
provide a novel application for therapeutic target in MB patients.
Method: The expression of MELK and EZH2 was detected by tissue
microarray analysis with 88 MBs and its association with prognosis
was identified. Co-location of MELK and EZH2 in MB CSCs
and tissues was studied by using confocal and immunostaining.
Immunoblotting analysis following co-immunoprecipitation was
performed to check the interaction between MELK and EZH?2.
Through the loss-of-function study by siRNA, CSCs-drived tumor
growth was detected. Then we studied the targeted treatment of MB
with MELK and EZH?2 inhibitor in vivo to confirm the molecular
basis of MELK and EZH2.

Results: MELK and EZH2 co-located in the nuclei of MB CSCs
and MB with extensive nodularity and large cell/anaplastic differed
the staining levels as measured using microarray analysis when
compared with the other two subgroups. The proportion of MELK
positive staining cells was the potential indicator for the survival.
MELK bound and phosphorylated EZH2 and its methylation was
induced by EZH2 in MB, which regulated the proliferation of CSCs.
MELK and EZH2 depletion by siRNA or treatment of inhibitors
attenuated the MB CSCs-derived tumor growth in vivo.
Conclusion: Interaction between MELK and EZH?2 is essential
for MB CSCs-drived tumor proliferation, thereby identifying a
potential therapeutic strategy for MB patients.
Keywords: Medulloblastoma, MELK,
Proliferation

EZH2, Prognosis,

OP-NO.01-02

TERT Mutations and B7-H4 Expression Predict Responses to
DC Vaccines in GBM

Yu Yao!, Chao Tang!, Fei Fei Luo?, Di Kang Chen!, Zhi Yong Qin',
Jin Song Wu!, Wei Hua', Jin Song Wu', Dave Sb Hoon?, Jian Hu?, Yi
Wei Chu?, Liang Fu Zhou!

(1) Department of Neurosurgery, Huashan Hospital, Fudan
University, Shanghai, China, (2) Department of Immunology &
Biotherapy Research Centet, School of Basic Medical Sciences, Fudan
University, Shanghai, China, (3) Department of Molecular Oncology,
John Wayne Cancer Institute (JWCI), Pacific Neuroscience Institute,
Saint John’s Health Center, Providence, Santa Monica, CA, USA, (4)
Department of Cancer Biology, The University of Texas MD Anderson
Cancer Center, Houston, TX, USA

Background: Dendritic cell (DC)-based vaccine is promising but
of limited efficacy. Thus we assessed the safety and effectiveness of
DC vaccine (DCV) loaded with glioblastoma stem-like cell (GSC)
antigens in glioblastoma multiforme (GBM) patients and looked for
biomarkers to stratify patients.

Method: In this triple-blind, placebo-controlled phase 2 clinical
trial, 43 GBM patients were randomized after surgery at a 1:1
ratio to receive either DCV (n=22) or physiological saline placebo
(n=21). Overall survival (OS) and progression-free survival (PFS)
were analyzed.

Results: DCV treatment was not associated with serious adverse
effects. Multivariate Cox regression analysis revealed that DCV
treatment significantly prolonged OS (p=0.03) after adjusting for
IDH1 and TERT promoter mutations (MT) and B7-H4 expression.
Among IDHIwild type (WT)TERTMT patients, DCV treatment
significantly prolonged OS and PFS, and increased the levels of
cytokines MDC and IFN-y compared with placebo treatment. There
were lower expression of B7-H4 but not PD-L1 in specimens of the
IDHIWTTERTMT group than that in specimens of other groups
before treatment. Consistently, DCV treatment could significantly
prolong OS of the patients with low expression of B7-H4.
Conclusion: DCV is safe for GBM patients. The molecular profiles
of IDHIWTTERTMT and low expression of B7-H4 could identify
more responsive subgroups of GBM to DCV-based specific active
immunotherapy.
Keywords: Dendritic
multiforme

cel, Immunotherapy, Glioblastoma

OP-NO.01-03

Down-Regulation of Long Non-Coding RNA FOXD3
Antisense RNA 1 (FOXD3-AS1) Inhibits Cell Proliferation,
Migration, and Invasion in Malignant Glioma Cells

Jiang Lei, Chen Zhen Hua, Hu Hong Kang, Zou Yong Xiang, Hu
Guo Han

Department of Neurosurgery, Second Military Medical University,
Shanghai, China

Growing evidence indicates that long non-coding RNAs (IncRNAs)
play key roles in cancer initiation and progression. However, little is
known about the therapeutic significance of IncRNAs in glioma. In
this study, we explored the tumorigenic role of a classical IncRNA,
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FOXD3 antisense RNA 1 (FOXD3-AS1) in glioma. Systemic analy-
sis of the patient specimens and clinical data showed that FOXD3-
AS1 was markedly up-regulated in high-grade glioma tissues
compared with that in low-grade glioma and normal brain tissues
(both p<0.01), and patients with low FOXD3-AS1 expression
had grater survival probability. Multivariate regression analysis
showed that increased FOXD3-AS1 expression was a significant
independent indicator of poor prognosis in glioma patients
(p=0.034). To understand the tumorigenic mechanism of FOXD3-
AS1, the expression pattern and functional role of FOXD3-AS1
in glioma were detected using real-time PCR and Smart Silencer-
mediated knockdown study. In related cell biological assays, we
discovered that FOXD3-AS1 knockdown significantly inhibited
cell prolif-eration, induced cell cycle S-phase arrest, and impaired
cell migration and invasion in malignant glioma cells. As expected,
we also found that the expression of FOXD3-AS1 was positively
correlated with FOXD3 mRNA. Knockdown of FOXD3-AS1
reduced the protein level of FOXD3 in cultured U251 and A172
cell lines. These results suggest that FOXD3-ASI is an oncogenic
IncRNA, which may promote the occurrence and development of
glioma through tran-scriptional regulation of FOXD3.

Keywords: Long non-coding RNA, FOXD3-AS1, Glioma, FOXD3

OP-NO.01-04

IDHwt & Low Grade in Gliomas: A Chimera Created by
Neurosurgeons

Marielena Gutt Will', Michael Murek!, Christa Schwarz!, Ekkehard
Hewer?, Sonja Vulcu!, Jirgen Beck', Andreas Raabe', Philippe
Schucht!

(1) Department of Neurosurgery, University Hospital of Bern,
Switzerland, (2) Institute of Pathology, University of Bern, Bern,
Switzerland

Background: In contrast to IDH mutation analysis, which is
homogenous within a tumor, diagnostic errors in histological WHO
grades could be due to small tissue samples as a result of histological
heterogeneity. We wanted to assess whether the size of tissue samples
influences the tumor grading in IDH wildtype gliomas.

Method: Demographics, WHO?®, tissue sample volume and pre-
operative volume of 116 patients who received a resection of
IDH-wt gliomas between January2011 and December2015 at
the University Hospital in Bern were evaluated. The differences
between absolute and relative pathological sample sizes stratified
by WHO? were conducted using Mann-Whitney-U-Test and One-
Way-Permutation-Test.

Results: With a mean tissue sample size of 10.7cc (0.02-92.9)
97patients (83.6%; mean age 60.2 years) were histologically
diagnosed as WHO°IV, while 19patients (16.4%; mean age
53.7years) with a mean tissue sample size of 2.52cc (0.1-9.0) were
diagnosed as WHO°III/IT (15 WHO"IIL, 4 WHO"II). One-Way-
Permutation-Test showed a significant difference between absolute
tissue samples stratified by WHO?® (p=0.0374). The distribution of
preoperative tumor volumes with WHO°IV vs. WHO®III/II showed
no significant difference (p=0.7825). Of all 116 tumors with a
sample size >10cc 100% were pathologically diagnosed as WHO°IV
and of all with sample size >5cc 93.5% were diagnosed as WHO°IV.
Conclusion: Small tissue sample sizes are associated with a higher

risk of under-estimating malignancy in histological grading in IDH-
wt gliomas. This study suggests a standard minimum tissue sample
size (>5cc) in every resection. Modalities of adjuvant treatment for
IDH-wt WHOII/III® gliomas need to reflect a prognosis that is
only marginally better than that of a glioblastoma.

Keywords: Glioma, Molecular pathology, Histology, Sampling error

OP-NO.01-05

Alu Hypomethylation and MGMT Hypermethylation in
Serum as Biomarkers of Glioma

Gong Mingjie', Shi Wei?, Chu Rongtao’, Shao Guoping', Qi Jing?,
Gong Peipei?

(1) Department of Neurosurgery, The 5th Affiliated Hospital of
Yangzhou University, Changshu, Jiangsu Province, China, (2)
Department of Neurosurgery, Affiliated Hospital of Nantong
University, Nantong, Jiangsu Province, China, (3) Comprehensive
Surgical Laboratory, Affiliated Hospital of Nantong University,
Nantong, Jiangsu Province, China

For the early diagnosis and treatment to improve prognosis of
glioma patients, serum cell-free DNA methylaiton levels of Alu,
MGMT, P16, RASSF1A from 124 glioma patients and 58 healthy
controls were detected by the bisulfite sequencing (BSP). The
median methylation level of Alu was 46.15% (IQR, 36.57-54.00%)
and 60.85% (IQR, 57.23-65.68%) in patients and healthy controls,
The median methylation level of MGMT in patients was 64.65%
(IQR, 54.87-74.37%) compared to 38.30% (IQR, 34.13-45.45%) in
healthy controls, they all showed significant differences as well as
P16, they were 31.35% (IQR, 22.58-36.93%) in patients and 26.65%
(IQR, 17.15-36.05%) in controls, while the median methylation level
of RASSF1A haven’'t showed any significant results. The methylation
level of Alu and MGMT in serum had a good diagnostic value and
was higher than P16, combination of Aluand MGMT could identify
additional patients which were missed by either diagnosis alone.
In Alu group, the patients with high level had higher survival rate
than those who with low level, the similar results were found in
MGMT group. In the present study, it showed that the methylation
level of Alu and MGMT in serum had better diagnostic value than
P16. What's more, combined analysis of Alu and MGMT showed
higher sensitivity for glioma diagnosis. Both serum Aluand MGMT
methylation level could predict prognosis of glioma patients well.
Keywords: Serum, DNA, Methylaion, Glioma

OP-NO.01-06

The Relationship Between Tumor Necrosis Factor Alpha
-TNF-a-308 (G/A) Gene Polymorphism and Glial Tumors

Ozlen Tubay Bagdatoglu', Vural Hamzaoglu?, Hakan Ozalp?, Sema
Erden Erturk’, Gurbuz Polat’, Ahmet Dagtekin?, Celal Bagdatoglu?
(1) Vocational School of Medical Services, Mersin University, Mersin,
Turkey, (2) Department of Neurosurgery, Faculty of Medicine, Mersin
University, Mersin, Turkey, (3) Department of Clinical Biochemistry,
Faculty of Medicine, Mersin University, Mersin, Turkey

Background: Glial tumors are the most common tumors in brain.
Genetic predisposition is a risk factor of developing malignancy.
TNF-a is a cytokine that has an important role in immune system,
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and inflammation. Alterations in TNF-a production is involved in
pathological processeslike malignant diseases. The aim of the present
study was to investigate whether TNF-a-308-(G/A) promoter gene
polymorphism might be involved in the pathogenesis of gliomas.
Method: The study group included 67 glioma patients and 108
healthy controls. The genotypes were designed as AA-(high), AG-
(heterozygous) and GG-(low expression).

Results: AA mutant genotype was detected as n=4/67 (6%)
in gliomas while n=17/108 (15.7%) in controls (p=0.094). AG
genotype was n=30/67 (44.8%) in patients and n=51/108 (47.2%)
in controls (p=0.031). When detected in low-(LGG) and high grade
gliomas-(HGG), AA was n=1/22 (4,5%) in LGG patients, while
n=3/45 (6.7%) in HGGs (p=0.465). Also AG was n=8/22 (36,4%)
in LGG patients, while n=22/45 (48.9%) in HGG (p=0.031). AA
genotype had 1.95 and AG genotype had 1.79 times more risk in
HGGs (p>0.05). According to these results high TNF-a expression
might be a risk factor in HGG.

Conclusion: TNF-a-308-(G/A) polymorphism has been associated
with increasing secretion levels of TNF-a which behave like a
necrotic and promoting factor in cancer. During the progression
of LGG tumors into HGG, several genetic factors may govern this
transformation. Our study revealed that a possible association of
high TNF-a expressed genotypes with HGG tumors. However,
further work is required in larger series to explain the possible role
of TNF-a in gliomas.

Keywords: TNF-a, Gene, Glioma, Cytokine
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Actin Cytoskeleton Regulator Arp2/3 Complex is Required
for DLL1 Activating Notchl Signaling to Maintain the Stem
Cell Phenotype of Glioma Initiating Cells

Xuejun Yang, Chen Zhang, Long Hai, Meng Zhu, Shengping Yu, Yu
Lin, Kai Zhang, Bingcheng Ren, Tao Li

Department of Neurosurgery, Tianjin Medical University General
Hospital, Tianjin, China

Glioblastoma (GBM) is the most common and lethal primary
intracranial tumor. Actin cytoskeleton regulator Arp2/3 complex
stimulates glioma cell motility and migration, and thus triggers
tumor invasion. However, little is known regarding the role of
actin cytoskeleton in maintaining the stem cell phenotype. Here,
we showed that Arp2/3 complex improved stem cell phenotype
maintenance through sustaining the activated Notch signaling.
ShRNA targeting Notch ligand Delta-like 1 (DLL1) decreased
CD133 and Nestin expression, and impaired the self-renewal ability
of CD133+ U87-MG and U251-MG glioma cells, indicating DLL1/
Notchl signaling promoted stem cell phenotype maintenance.
Interestingly, inhibiting Arp2/3 complex also induced the similar
effect of shDLL1. Silencing DLL1 in the Arp2/3 inhibited CD133+
cells did not further abrogate the stem cell phenotype, suggesting
DLLI function requires Arp2/3 complex in glioma initiating cells
(GICs). However, exogenous soluble DLL1 (sDLL1) instead of
endogenous DLLI rescued the Arp2/3 inhibition-induced stem cell
phenotype suppression. The underlying mechanism was that Arp2/3
inhibition impeded DLLI vesicular transport from cytoplasm to
cell membrane, which resulted in DLL1 unable to activate Notch
pathway. Furthermore, we illustrated that Arp2/3 inhibition

abolished the tumorigenicity of CD133+ U87-MG neurosphere cells
in the intracranial model. These findings suggested that cytoskeleton
maintained the stem cell phenotype in GBM, which provide novel
therapeutic strategy that anti-invasive targeted therapies may help
eliminate GICs.

Keywords: Glioma initiating cell, Notch signaling, Delta-likel,
Cytoskeleton, Arp2/3 complex
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Glutathion-S-Transferase and Cytochrome P450 Enzyme
Expressions in Brain Tumors

Arzu Kaya Kocdogan!, Gulcin Giiler Simsek?, Serpil Oguztiiziin',
Cahit Kural’, Pinar Kaygin', Irmak Yilmaz', Tugba Bayram', Yusuf
@3

(1) Kirikkale University, Kirikkale, Turkey, (2) University of Health
Sciences, Kecioren Education and Research Hospital, Ankara, Turkey,
(3) University of Health Sciences, Gulhane Education and Research
Hospital, Ankara, Turkey

Background: Most of the exogenous and endogenous chemical
compounds are metabolized by enzymes of xenobiotic processing
pathways, including the phase I cytochrome p450 (CYP) species.
Carcinogens and their metabolites are generally detoxified by phase
I enzymes like glutathione-S-transferases (GST).

Method: This study was approved by ethical committee of Kecioren
Education and Research Hospital and supported by Turkish
Neurosurgical Society. The expression profile of metabolizing
genes CYP1Al, CYPIBI and GSTP1, GSTMI was, therefore,
studied in a cohort of 57 brain tumor patients and controls using
Immunohistochemistry. Expressions GST Mu-1 (GSTM1),
GST Pi-1 (GSTP1), and CYP1A1l, CYP1B1 were assessed by
immunohistochemistry in brain tumors of 57 patients. The
differences between the expressions of GSTs and CYPs in normal
and tumor tissues were analyzed by Mann-Whitney U Test.
Results: GSTP1, CYP1A1, and CYP1BI expressions in brain tumor
cells were significantly higher than those in normal cells (p<0.05).
However, there was no difference in GSTM1 expression between
tumor and normal tissues. Immunostaining of GSTP1, CYP1A1l,
and CYP1BI was found to be a marker of malignancy in brain
tumors. The expressions of GSTP1, CYP1A1, and CYP1B1 were, for
the first time, shown to be significantly altered in brain tumors as
compared to controls.

Conclusion: The present findings suggest that GSTP1, CYP1A1, and
CYP1BI1 enzymes can also play a role in the pathogenesis of brain
tumors. Thus, altered expression of these xenobiotic metabolizing
genes may be involved in brain tumor development in Turkish
population. Investigation of expression of these genes may provide
information not only for the prediction of individual cancer risk but
also for the prevention of cancer.

Keywords: GST, CYP, Brain tumor
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Thymoquinone is an Effective Treatment Through Induction
of Apoptosis in U87 Human Glioma Cells

Hande Sisman', Eray Metin Guler?, Arife Nalli’, Abdurrahim
Kocyigit?, Mustafa Aziz Hatiboglu®

(1) Medical Student, Bezmialem Vakif University, Istanbul, Turkey,
(2) Department of Biochemistry, Bezmialem Vakif University,
Istanbul, Turkey, (3) Department of Neurosurgery, Bezmialem Vakif
University, Istanbul, Turkey

Background: Glioblastoma multiforme is the most invasive and
aggressive primary tumor of the central nervous system. In order to
increase the life span, new treatment methods have been investigated
but the ideal has not been reached. The antitumor property of
Thymoquinone, the active ingredient of Nigella sativa (black cumin)
oil, has been shown in different types of malignancies. However, the
effect of Thymoquinone on GBM has not been investigated. The
purpose of this study was to evaluate the efficacy of Thymoquinone
in glioma in vitro.

Method: U87 human glioma cells were incubated with different
concentrations of Thymoquinone (0-200 uM) for 24 hours. To
assess the effect of Thymoquinone on U87 cells, ATP cell viability
assay for cytotoxicity, Comet Assay for genotoxicity, fluorometric
2,7-dichlorofluorescein diacetate (DCFH-DA) staining for the
level of intracellular reactive oxygen species (ROS) and Acridine
orange/ethidium bromide staining by fluorescence microscopy for
apoptosis were performed.

Results: A dose-dependent cytotoxic effect of Thymoquinone was
observed In U87 glioma cells. Thymoquinone increased DNA
damage and apoptosis in U87 cells in a dose-dependent manner.
Furthermore, it was observed that Thymoquinone increased the
intracellular ROS in increasing doses, and consequently induced
apoptotic cell death.

Conclusion: Our results suggest that Thymoquinone is effective in
U87 human glioma cells through direct cytotoxicity, induction of
apoptosis and increased level of intracellular ROS in vitro. Further
investigation is warranted to make Thymoquinone available for
glioma treatment.
Keywords: Apoptosis,
Thymogquinone
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Extended Endonasal Endoscopic Approach for the Resection
of Craniopharyngioma an Analysis of 49 Cases

Shamsul Alam, A N Wakil Uddin, Mashiur Rahman Majumder, A S
M Abu Obaida, Saif Ul Haque
Bangabandhu Sheikh Mujib Medical University, Dhaka, Bengladesh

Background: Extended endonasal endoscopic approach for the
non-pituitary lesions of the seller and suprasellar regions are not
new in the field of neurosurgery. Common sellar suprasellar lesions
are pituitary adenoma, craniopharyngioma, tuberculumsellae
meningioma and supra sellar germinoma. Extended approach
provides exposure to the optic nerve, chiasm, acom complex and
basal frontal lobe, mammillary body, mid brain, 3rd nerve, basilar
artery, and circle of Willis and laterally to the cavernous sinuses.

Method: From November 2007 to December 2016 there were 49
cases of craniopharyngioma operated by the extended endonasal
endoscopic approach.

Results: The patients varied from 10 to 60 years. Male were 24
(48.98%), female were 25(51.02%).Gross total removal was achieved
in 29 cases (59.18%) and subtotal in 12(24.5%) cases. Visual acuity
and field of vision improved in 26 cases (53.06%). One case (2.0%)
of craniopharyngioma had prolonged period of unconsciousness
probably from hypothalamic disturbance. CSF leak developed in
10 (20.4%) cases. Three patients required permanent CSF diversion
via a ventriculoperitoneal shunt after documentation of post-op
hydrocephalus (HCP). There was one case of chemical meningitis,
and 5 cases of confirmed bacterial infections. Ten cases (20.4%)
died from operation related complications.

Conclusion: Extended transspehnoidal approach is an excellent
alternative of skull base approach for the removal of most of
the craniopharyngiomas. The endoscopic endonasal route
provides a good visualization, especially of the subchiasmatic
and retrochiasmatic areas, as well as of the stalk-infundibulum
axis, the third ventricle chamber. CSF leak and DI are known
common complications which have to be managed promptly and
appropriately.

Keywords: Extended endonasal endoscopic approach,
Craniopharyngioma

OP-NO.02-02

Craniopharyngiomas: Risk and Challenges of the Extended
Endonasal Endoscopic Approach to the Skull Base

Marlon Ortiz Machin, Omar Lopez Arbolay, Peggys Cruz Perez
Department of Neurosurgery, Hermanos Ameijeiras Hospital, Cuba

Background: The craniopharyngiomas, are frequent tumors and
although they are histological benign lesion, they outline therapeutic
important problems for their nature and morbidity associated to the
surgery, being a defiant lesion for neurosurgeons.

Method: In this article, we present the results using Extended
Endonasal Endoscopic Approach trans-tuberculum trans-planum
in patient with craniopharyngioma in “Hermanos Ameijeiras”
Hospital between 2009 and 2012.

Results: 40 patients were operated, (24 F/ 16 M). We achieve gross
total resection in 37 patients. The most frequent complication was
insipid diabetes presented in 17 patients. We had 3 deaths, 2 of them
were for postoperative medical complication.

Conclusion: The extended endonasal endoscopic approach trans-
tuberculum trans-planum allows performing the surgical treatment
with a wide resection in this type lesion. With technology even in
development this approaches represents an alternative for patients
with craniopharyngioma.

Keywords: Craniopharyngioma, Endoscopic approach, Skull base
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Surgical Treatment of Craniopharyngiomas in Children:
Utility of Intraoperative Magnetic Resonance Imaging
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Background: Many reports have been published about the use of
high field intraoperative magnetic resonance imaging (iMRI) for
the treatment of sellar lesions in adult patients. In this study we
investigate the safety, advantages and limitations of high field iMRI
for the treatment of craniopharyngiomas in children.

Method: Fifteen patients under 16 years of age affected by
craniopharyngioma (22 surgeries) were analyzed. All cases were
surgically treated using iMRI. Pre- and postoperative neurological
and endocrinological status, presence of residual tumor, number of
intraoperative scans and complications were evaluated.

Results: Of the 22 surgeries, 9 cases underwent the first surgery
while 13 had previous surgery. Regarding the 9 patients operated for
the first time, a total removal of the lesion has been preoperatively
planned and could be achieved in all cases. Considering the 13
procedures with recurrent tumors we could achieve a total removal
in 10 and subtotal in 3 cases. In the 10 cases that underwent
complete resection, 7 needed only 1 iMRI imaging that confirmed
the total excision while residual tumor was detected in the other 3
cases at the iMRI imaging and required further removal. We had no
intra- or postoperative complications due to the use of iMRI.
Conclusion: Use of iMRI for the treatment of pediatric
craniopharyngiomas proved to be safe and effective in achieving
complete tumor resection. No complications due to intraoperative
imaging. The important drawback of high-field iMRI was the
difficult operative positioning, especially in younger children, due
to the structure of the surgical table.

Keywords: Intraoperative mri, Craniopharyngiomas, Pediatric
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Surgical Management of Craniopharyngiomas: Experience
with 45 Patients

Songiil Meltem Can', Mustafa Kili¢!, Ahmet Murat Misliman',
Adem Yilmaz', Saime Ayc¢a Kaldirimoglu', Halit Cavugoglu?, Burak
Ozdemir!, Canan Tanik?, Yunus Aydin*
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Acibadem University, Fulya Hospital, Department of Neurosurgery,
Istanbul, Turkey, (3) University of Health Sciences, Clinic of
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Aim: To assess the surgical outcomes of 45 consecutive patients
with craniopharyngioma treated between 1998 and 2015.

Method: Of all ages ranging 3 to 56, 25 (55.5 %) were less than 18
years of age. The localizations of the tumors were intrasellar in 3
patients, intra-suprasellar in 12, parachiasmatic in 16 and intra-
extraventricular in 14. Twenty-three patients had hydrocephalus.
Transsphenoidal approach was used in 8 patients and modified
pterional approach in 37 patients. Total removal was achieved
in 39 patients (86.6%). Neurological, ophthalmological and
endocrinological outcomes were analyzed with a mean follow up of
73.5 + 55.2 months (range 12 to 222 months).

Results: Surgical mortality was 6.6%. Four of the six patients with
subtotal resection have developed regrowth of the remnant, and
recurrence of the tumor has been observed in 3 patients. There
were 37 survivors with detailed ophthalmological examination
before surgery. Among them, disturbance of the visual field was

observed in 27 patients. Of those, amelioration was observed in 18
patients, deterioration in one patient, and no change in 8 patients
postoperatively. Thirty-one patients had pituitary insufficiency
preoperatively. Of all the 42 survivors, 38 patients have pituitary
disturbance. According to the Glasgow Outcome Scale, 35 patients
have been followed up with a score of 5, 6 patients with a score of 4
and 1 patient with a score of 3.

Conclusion: Radical microsurgical removal of craniopharyngiomas
allows good quality of life with an acceptable mortality and
morbidity rates.

Keywords: Craniopharyngioma, Pituitary insufficiency, Pterional
approch, Transsphenoidal approach, Visual disturbances

OP-NO.02-05
Surgical Management of Craniopharyngiomas

Mohammed Mostafa Agamy, Ahmed Hafez Farhoud, Khaled Galal
Eldeen Aref, Yousry Mahmoud El Adawy

Department of Neurosurgery, Faculty of Medicine, Alexandria
University, Alexandria, Egypt

Craniopharyngiomas have bimodal age distribution during
childhood and adult life. There are no evidence-based guidelines
for best treatment of primary or recurrent craniopharyngiomas
a radical approach with complete tumor resection and potential
cure has to be balanced with a more conservative approach to
avoid substantial treatment-associated long- term morbidity. This
prospective study includes 30 consecutive cases. These patients were
grouped into 2 main groups: children and adults according to the
age at presentation and were operated at neurosurgery department,
Alexandria University. 30 patients were operated at neurosurgery
department Alexandria University (age range 4-58 years, 9 aged <
or =16 and 21 aged > 16). Suprasellar extraventricular type were the
most common tumors in children group in 55.6% while mixed intra
and extraventricular tumors was the most common type in adults
found in 42.9%. Four cases were recurrent tumors treated elsewhere
before gross total removal was achieved patient of the current study
underwent 33 procedures, interhemispheric approach was done 20
times, pterional approach was done 7 times, subfrontal approach
was used 2 times, transsphenoidal approach done one time and
free hand cyst aspiration was done 3 times. Gross total removal was
achieved in 14 cases, subtotal removal in 11 cases and partial tumor
removal 5 times. 10 cases (33.3%) experienced tumor recurrence
with lower recurrence incidence was more associated with gross
total resection. The mortality rate was 3.3% while the morbidity rate
was 50%.

Keywords: Craniopharyngioma, Microsurgery, Diabetes insipidus,
Recurrence
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Endoscopic Endonasal Surgery for Suprasellar
Craniopharyngiomas

Xuefei Shou, Yongfei Wang, Shiqi Li, Yao Zhao, Liang Chen, Wei
Zhu, Ping Zhong, Ying Mao, Liangfu Zhou
Department of Neurosurgery, Huashan Hospital, Shanghai Medical
College, Fudan University, Shanghai, China
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Aim: To explore the endoscopic endonasal approach assisted with
various new technique and vascularized skull base reconstruction
in the surgical treatment of suprasellar craniopharyngiomas.
Method: Eighty-one patients (47 male, 34 female) with suprasellar
craniopharyngiomas were recruited from September 2012 to
August 2016, retrospectively. According to Kassam classification,
46 cases were preinfundibular type, 22 cases were transinfundibular
type, 12 cases were retroinfundibular type, and one case was totally
in third ventricle. Endoscopic endonasal-tuberculum approach
were applied in all patients, with clear view of pituitary stalk,
optic chiasma and third ventricle. Multiple assistive technologies
were also used, including neuro-navigation, electrophysiological
monitoring and intraoperative Doppler monitoring.

Results: 46, 25 and 10 cases reached gross-total, subtotal and partial
resection, respectively. After tumor resection, the vascularized skull
base reconstruction was applied, including biodegradable artificial
dura, autologous fat, fascia lata, fibrin glue, vascularized nasal septal
flap and tela iodoformum. Post-operative cerebrospinal rhinorrhea
occurred in only 3 cases. All 3 cases were repaired by secondary
surgery. Other complications included intracranial infection (3
cases) and electrolyte disturbance (3 cases).

Conclusion: The advantage of endoscopic endonasal approach
includes: the approach leads to the most optimal and safe tumor
exposure under direct vision; The impact on vessels was little. Most
procedure was separation, which can ensure the blood supply and
protect the function of hypothalamus; The traction injury caused
by craniotomy can be avoided. Neuro-navigation can make precise
location of important structures of skull base. Electrophysiological
monitoring protects the cranial nerves. Arterial hemorrhage can be
avoided by intraoperative Doppler monitoring.

Keywords: Endoscope, Endonasal approach, Craniopharyngioma,
Reconstruction of skull base

OP-NO.02-07
Endoscopic Transnasal Approach to Craniopharyngioma

Guive Sharifi', Nader Akbari’, Mohammad Hallaj>, Mohsen
Alghasi?, Zahra Davoodi?, Hadi Kasbkar?

(1) Shahid Behshti University of Medical Sciences-Neurosurgery
Department, Iran, (2) Shahid Behshti University of Medical Science,
(3) Iran University of Medical Sciences, Iran

Harvey Cushing has described craniopharyngiomas as the most
forbidding of the intracranial tumors, its benign in histology but
malignant in behavior Mass is in the sellar or suprasellar location.
Require different treatment algorithms in adults versus children,
best procedure depends on the basis of the anatomy of the tumor
and the surgeon’s experience. Surgery approaches are Anterolateral
transcranial, Midline transcranial, Lateral transcranial, Extended
endoscopic endonasal and Intraventricular. The transcranial route
has a higher rate of seizures and injury through brain retraction.
Visual deterioration after surgery may also be more frequent
following a transcranial approach. Transsphenoidal route has a
higher rate of CSF leak in less experienced hands. This rate of leakage
has significantly improved with advances in closure technique and
surgeon experience.

The main restriction for the endoscopic transsphenoidal approach at
this time is significant lateral extension beyond the carotid arteries.

In this article we want report 40 cases of craniopharyngiomas that
treated by ETSS approach, in our cases were many huge tumor with
diffrent extention (suprasellar, ventricle and etc.), that only 6 of
them need to second surgery by craniotomy in orther to complete
resection. In our case, after average of 2 years follow-op there were
no major complication and no recurrence of tumor that we we will
report it completely in full text article or presentation.

As a conclusion it seems that if patient selection be correct ETSS can
be safe for treatment of this types of tumors and total resection of
tumor as success key for prevention of tumor recurrence.
Keywords: Endoscopic, Transnasal, Craniopharyngioma

OP-NO.02-08

Craniopharyngioma Management,
Experience (26 Cases)

Our Mediterranean

Geoffrey Jeane Ndekha, Mohammed Benzagmout
Department of Neurosurgery Hassan II Teaching Hospital, Fez,
Morocco

Background: Craniopharyngioma is a rare sellar region tumor
more common in the young age group but it can occur in all
ages. It represents 1% of all intracranial tumor masses in adults
and about 5% in Children. Despite its benign nature it poses
significant management difficulty due to its adherence to vital
neurovascular structures. We would like to report our experience
in craniopharyngima management and compare with that in other
centers reported in the literature.

Method: Combined retrospective and prospective analysis of 26
cases of craniopharyngioma cases managed in our department of
neurosurgery between 2010 and January 2017.

Results: The mean age in our series was 24 years with an age range
of 5 to 60 years. The male female ratio was 1.2:1. The sex ratio was
2.5:1 in the pediatric subgroup and 0.5:1 in that for adults. Twenty
four patients (92%) underwent microsurgical. The two remaining
cases were observed. No cases underwent intracystic Bleomycin nor
adjuvant radiotherapy. The tumor recurrence ranged from 20% in
the gross total resection to 65 % in the partial resection group. Post
operative complications were estimated at 25 % in the immediate
postoperative period. Diabetes insipidus was the most frequent.
Others included postoperative meningitis and hematoma.. The
mortality rate was at 7.7%.

Conclusion: Surgery constitutes the main treatment modality
with satisfactory rate of total tumor removal and moderate rate of
complications. The mortality rate was still minimal at 7 year follow
up.

Keywords: Craniopharyngioma,
Bleomycin

Benign, Diabetes insipidus,

OP-NO.02-09

Outcomes in Craniopharyngioma Surgery: Endoscopic
Versus Microscopic Approach

Onur_ Ozgural', Gokmen Kahilogullari’, Melih Bozkurt', Suha
Beton?, Eyyup Al Beyati', Bora Tetik!, Cem Meco?, Agahan Unlu'
(1) Ankara University, Department of Neurosurgery, Ankara, Turkey,
(2) Ankara University, Department of Otorhinolaryngology, Ankara,
Turkey
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Background: We aimed to compare the endoscoic and microscopic
approaches for craniopharygiomas to evaluate the technical
advantages and disadvantages regarding total resection, preserving
visual functions beside hypothalamic-pituitary functions.

Method: Two groups of 10 Craniopharyngioma patients each
in whom microscopic or endoscopic approach was chosen were
analyzed retrospectively. Mean age was 29. Patient data was
collected from the database of between 2012-2016. Main evaluated
data included demographic information; topographic localization
of the lesion; presenting complaints and symptoms; primary or
recurrent formation of the tumor; the histopathological diagnosis;
the used technique; duration of the operation, intensive care
service and total hospitalization; postoperative diabetes insipidus
or any complications like CSF leakage; pre and postoperative visual
function and the result of surgery regarding total resection.
Results: Twenty patients were evaluated retrospectively in two
groups of microscopic and endoscopic approaches, 10 patients
each. The population consisted of 8 pediatric and 12 adult patients.
Two patients had recurrent formation of the tumor and were treated
with the two techniques in different multiple times. Eight patients
were treated with pure endoscopic; and the remaining 10 patients
were treated with microscopic approach. There was one rhinorrea
via endoscopic approach and one patient had anaphylaxis after
operation during medical treatment. Gross total tumor resection
was achieved via endoscopic approach in all patients.

Conclusion: The transspheonidal endoscopic approach is a safe
and reliable method in the name of gross total resection rate, less
postoperative complications, much visual functional gain, and
shorter hospitalization.

Keywords:  Craniopharyngioma,
Transsphenoidal, Transcranial

Endoscope,  Microscope,
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Intraoperative Magnetic Resonance Imaging: An Analyze on
Effectiveness and Time Consumption in Glioma and Pitu-
itary Surgery

Hakan Emmez!, Burak Karaaslan!, Gok¢en Emmez?, Yusuf Oner?,
Yigit Aksogan!, Turgut Tal’, Memduh Kaymaz'

(1) Department of Neurosurgery, Gazi University, Ankara, Turkey,
(2) Department of Anesthesiology and Reanimation, Gazi University,
Ankara, Turkey, (3) Department of Radiology, Gazi University,
Ankara, Turkey

Background: In this study we aim to evaluate beneficial effect and
time consumption of intraoperative magnetic resonance imaging
(IOMR) for glioma and pituitary surgery.

Methods: Radiological and perioperative data of patients who
underwent IOMR guided surgery between May 2014 and January
2017 were retrospectively analyzed. All surgical procedures
performed with 3T- IOMR (Siemens 3-T with a NORAS MRI
Products intraoperative head coil). IOMR unit is hybrid type which
the patient is carried to the MRI unit. We analyzed demographic
data, pre-operative and post-operative neurological status, primary
pathology, consumed time for IOMR transfer, IOMR study and
results of surgery.

Results: Thirty-five patients (16 males and 19 females) underwent
surgery with IOMR. Mean age was 42.8 (range 18-68). Nineteen

patient operated for supratentoraial glioma and 16 patients operated
for pituitary tumor through transsphenoidal approach. The mean
time for first IOMR preparation including temporary wound
closure, draping, transport and radiological examination was 54.7
minutes ( 21-80 min. ). In the 7 patients residual tumor was found
but surgery was not continued because of relation with eloquent
area. In the 3 patients surgery was continued because of residual
tumor and second IOMR examination performed. The mean time
for second IOMR preparation was 48.3 minutes (42-61). Total
resection rate was 45.4 for single IOMR examination performed
patients and 66.6 for the second IOMR examination performed
patients.

Conclusions: JOMR examination reduces residual tumor risk
and also prevent eloquent area damage. As the team experience
increases, the time lost for IOMR is reduced.

Keywords: Intraoperative MRI, Extent of resection, Pituitary
adenoma, Residual tumor
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Clinical Implications from the Genomic Profile of High-
Grade Meningiomas

Wenya Linda Bi', Noah F Greenwald', Malak Abedalthagafi?, Pankaj
K Agarwalla’, Peleg Horowitz!, Sandro Santagata’, Ossama Al
Mefty'!, Rameen Beroukhim?, Tan F Dunn'

(1) Department of Neurosurgery, Brigham and Womens Hospital,
Harvard Medical School, Boston, MA, USA, (2) Department of
Pathology, Brigham and Women'’s Hospital, Harvard Medical School,
Boston, MA, USA, (3) Cancer Biology, Dana-Farber Cancer Institute,
Harvard Medical School, Boston, MA, USA, (4) Department of
Surgery, University of Chicago, Chicago, IL, USA

High-grade meningiomas demonstrate a high recurrence rate
despite aggressive surgery and adjuvant radiation. Recent next-
generation sequencing has unveiled several oncogenic mutations
related to meningioma development that may be candidates for
targeted pharmacotherapy. However, most of these are observed in
grade I meningiomas, leaving grade II-III meningiomas with few
alternative therapies. We analyzed the genomes of 274 grade II-III
meningiomas and compared them to the genomes of 456 grade I
meningiomas. High-grade meningiomas had a higher mutation
burden than low-grade meningiomas but did not harbor any
statistically significant mutated genes aside from NF2. High-grade
meningiomas possessed significantly elevated rates of chromosomal
gains and losses, especially among tumors with monosomy 22.
Across serial recurrences, genomic disruption preceded the
emergence of nearly all mutations, remained largely uniform across
time, and when present in low-grade meningiomas, correlated with
subsequent progression to a higher grade. We observed a striking
degree of mutational heterogeneity across tumor recurrences
as well as between different regions of the same meningioma.
This suggests a propensity to develop resistance to any targeted
therapies, for which counter-strategies should be considered.
Although we observed significantly fewer mutations amenable to
targeted inhibition among high-grade meningiomas, we found that
they contained numerous mutations predicted to be neoantigens,
suggesting that efforts to harness the power of the immune system
may be beneficial.

Keywords: Meningioma, Genomics, Immunotherapy, Targeted
therapy
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Intracranial Meningioma in Patients Younger than 35 Years
of Age: The Evolution of the Disease in the Era of HIV-1
Infection in KwaZulu-Natal, South Africa

Mogwale Samson Motebejane', Ian Kaminsky?, In Sup Choi?

(1) Department of Neurosurgery, University of KwaZulu-Natal,
Durban, South Africa, (2) Department of Radiology, Tufts University
Medical School, Boston, United States of America

Background: Intracranial meningiomas constitute 1.5% of all
neoplasms in patients younger than 20 years and 13.5% of all
neoplasms in patients aged between 20-30 years of age. Our aim
was to establish whether HIV-1 infection confer higher histological
grade (WHO grade II/II) in patients with intracranial meningiomas
younger than 35 years of age.

Method: A retrospective review of clinical notes of all consecutive
patients <35 year, diagnosed with intracranial meningiomas treated
at the department of neurosurgery in KwaZulu-Natal, South
Africa, between May-2003 until May-2015. Variables analyzed
were demographics, anatomical location of the meningiomas,
histopathological results; HIV status results and CD4 counts levels,
commencement and duration of antiretroviral therapy. Histological
grades of HIV-1 seropositive patients were compared to those of
HIV negative patients.

Results: A total of 75 meningioma patient <35 years were identified.
The median age was 29 (IQR, 25-33) years. Male: Female ratio of
1:1.3. HIV seropositive patients were 25 (33%). The median CD4+
count was 332 (IQR, 159-625). WHO grade 1 represented 68%,
WHO grade II constituted 28% and WHO grade III represented 4%
of the cases. Subgroup analysis of HIV-1 positive patients revealed
that; WHO grade I, IT and III represented 52%; 36% and 12%
respectively. The odds of HIV-1 positive patient of developing high
grade (WHO grade II/III) meningiomas is 3-folds that of a HIV
negative patient (OR=2.9; 95%CI: 1.05-3.8.); p=0.04.

Conclusion: HIV-1 infection may be directly responsible for
the increase in high grade meningioma among the young adult
population.

Keywords: Intracranial meningioma, HIV-1, High grade, Young
adult, Less than 35 years
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Is Matrix Metalloproteinase-12 as a Predictive Factor for
Prognosis and Biological Behaviour of Meningiomas?

Aslihan Yildirim', Erkan Yildirim*, Mehmet Zafer Berkman?®, Fugen
Vardar Aker?, Hakan Somay’, Selin Tural Emon’, Merih Is*®

(1) Department of Neurosurgery, Haydarpasa Numune Education
and Research Hospital, Istanbul, Turkey, (2) Department of Pathology,
Haydarpasa Numune Education and Research Hospital, Istanbul,
Turkey, (3) Department of Neurosurgery, Acibadem University,
Acibadem Maslak Hospital, Istanbul, Turkey, (4) Department
of Neurosurgery, Uskudar State Hospital, Istanbul, Turkey, (5)
Department of Neurosurgery, Fatih Sultan Mehmet Education and
Research Hospital, Istanbul, Turkey

Background: To analyse the effect of Matrix Metalloproteinase
Enzyme-12 (MMP-12) on the prognosis and biological behaviour
of meningiomas.

Method: Seventy-nine cases of meningioma that were operated
in our clinic between 2005 and 2010 were retrospectively
analysed according to age, sex, blood group, alcohol and cigarette
consumption, neurological examination, tumor localisation,
preoperative peritumoral edema, histological subtype, grade, Ki-
67 index, MMP-12 staining pattern, complications and recurrence
rates. Samples were stained with MMP-12 and Ki-67 antibody and
graded according to the World Health Organisation 2007 system.
Results: Mean age was 52.9 and male/female was 1/2.4. 66 cases
(83.5%) were MMP-12 positive: 47 cases (71.2%) were Grade I, 19
cases (28.8%) were Grade II. Also 19 of 20 (%95) cases of Grade
II meningiomas were MMP-12 positive. MMP-12 expresion was
detected in 15 of 16 (93.75%) atypical meningiomas. MMP-12
positivity was detected in 37 of 44 (84%) cases who had peritumoral
edema. Also peritumoral edema was more obvious in MMP-12
positive cases. MMP-12 expression rates were high as 19 of 20 cases
(95%) whose Ki-67 index rates were high. MMP-12 was positive in
8 of 9 (88.8%) recurrence cases.

Conclusion: MMP-12 can be a useful marker in biological
behaviour of meningiomas. High Grade meningiomas were shown
to be in close association with MMP-12 and may play a role to
acquire an aggressive character, high recurrence risk and prognosis.
Keywords: Matrix metalloproteinase enzyme-12, Meningioma,
MMP-12, Predictive factor
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Surgical Management of Intraventricular Meningioma; 20
Years Experience

Ali Ayyad, Naureen Keric, Dominik Wesp
Department of Neurosurgery, Johannes Gutenberg University, Mainz,
Germany

Background: Intraventricular meningioma is a rare tumor, about
only 2% of intracranial meningiomas in adults and about 10% in
children. Located mostly in trigone of the lateral ventricle with
left Side preponderance 60%. There is many surgical approaches
for management of these tumors including: transcallosal
parietooccipital, transcortical superior parietal, transcortical
middle temporal and transcortical inferior temporal approaches.
Method: In the period between 1991 and 2011 we operated 39
patients with intraventricular meningioma 24 females, 15 males.
Age ranged from 9 to 76 years. Size ranged from 2.5 to 7 cm, 34
located in lateral ventricle, 3 in III ventricle and 2 in IV ventricle.
Most patients presented with headache followed by signs of
increased ICP, visual defects and hemiparesis.

Results: Total excision is 97%. No recurrence and no mortality.
Karnosky score worse postoperatively in 2 patients. Improvement
of preop. Symptoms occur in 80% In 15% of patients there was no
improvement.

Conclusion: Surgery is the best manegement when indicated.
Judicious preoperative plan, adequate knowledge of anatomy,
and use of correct microsurgical techniques are fundamental in
achieving complete resection with low morbidity

Keywords: Meningioma, Intraventricular, Tumor

88

Turk Neurosurg (2017), 27: Supplement



\£V1N ; Abstracts

OP-NO.03-05

Fractal Analysis May Improve the Preoperative Identification
of Atypical Meningiomas

Marcin Czyz', Hesham M Abouelela Radwan? Jian Y. Li,
Christopher G. Fillipi’, Tomasz Tykocki’, Michael Schulder®

(1) Nottingham University Hospitals NHS Trust, Queens Medical
Centre, United Kingdom, (2) Ain Shams University, Neurosurgery
Department, Cairo, Egypt, (3) Hofstra North Shore LIJ School of
Medicine, Manhasset, New York, USA

Background: There is no objective and readily accessible method
for the preoperative determination of atypical characteristics of a
meningioma grade. The aim of this study is to evaluate the feasibility
of using fractal analysis as an adjunctive tool to conventional
radiological techniques in visualizing histopathological features of
meningiomas.

Method: A group of 27 patients diagnosed with atypical (WHO
grade II) meningioma and a second group of 27 patients with
benign (WHO grade I) meningioma were enrolled in the study.
Preoperative brain magnetic resonance (MR) studies (weighted,
post- gadolinium) were processed and analyzed to determine the
average fractal dimension (FDa) and maximum fractal dimension
(FDm) of the contrast-enhancing region of the tumor using box-
count method. FDa and FDm as well as particular radiological
features were included in the logistic regression model as possible
predictors of malignancy.

Results: The cohort consisted of 34 women and 20 men, mean
age of 62 + 15 yr. Fractal analysis showed good inter-observer
reproducibility (Kappa >0.70). Both FDa and FDm were significantly
higher in the atypical compared to the benign meningioma group
(p<.0001). Multivariate logistic regression model reached statistical
significance with p=.0001 and AUC = 0.87. The FDm, which was
greater than 1.31 (odds ratio [OR], 12.30; p=.039), and non-skull
base localization (OR,052; p=.015) were confirmed to be statistically
significant predictors of the atypical phenotype.

Conclusion: Fractal analysis of preoperative MR images appears to
be a feasible adjunctive diagnostic tool in identifying meningiomas
with potentially aggressive clinical behavior.

Keywords: Meningioma, Fractal analysis, Atypical, Preoperative
imaging
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Parasagittal and Falcine Meningiomas.
Multidisciplinary Treatment in a 100 Cases

Surgical and

Fotios Kalfas
Department of Neurological Surgery, Galliera Hospitals Genova, Italy

Background: The management of parasagittal and falcine
meningiomas centers around the relationship between the tumor
and the venous anatomy of the superior sagittal sinus(SSS) and the
bridging veins. The present study aims to address neurosurgical
outcomes in a cohort of patients with parasagittal and falcine
meningiomas greater than 2.0 centimeters(cm) in the largest
diameter, in which a neurosurgical/multidisciplinary treatment was
considered.

Method: The clinical outcomes of patients undergoing neurosurgical

management for parasagittal and falcine meningiomas at the
authors’ institution over a 15-year period were analyzed. Tumor
control was assessed using Kaplan-Meier analysis, and specific
attention was paid to the relationship between the tumor and the
SSS, and its impact on tumor control and outcome.

Results: The authors identified 100 patients with parasagittal/
falcine meningiomas greater than 2,0 cm in their largest diameter,
who underwent neurosurgical treatment at their institution
between 1999 and 2013. The median lenght of follow-up was 6.9
years. There was no difference in rates of tumor control in patents
who received subtotal resection for a WHO Grade I tumor, followed
by close observation, compared with those undergoing gross-total
resection, primarily because no cases were observed in which the
tumor remnant in the SSS demonstrated interval growth on serial
imaging studies.

Conclusion: These data provide a more judicious optimization
of the expected outcome that can be obtained with treatment of
these tumors, in which a combination of image guidance, advanced
microsurgical techniques, and conformal radiation treatments is
used.

Keywords: Falcine
Parasagittal meningiomas, Radiosurgery

meningiomas, Microsurgical resection,
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Lateral Supraorbital Approach Versus Classic Pterional

Approach in Suprasellar Meningiomas Regarding
Accessibility & Safety

Ahmed Assem Abdelkhalek', Mohamed Mohamed?
(1) Department of Neurosurgery, Cairo University, Cairo, Egypt,
(2) Cairo University Hospital, Cairo, Egypt

Background: Minimally invasive LSO approach is a modification
of classic pterional approach with advantages of short skin incision
and small craniotomy as compared with pterional approach. Our
aim is to present our surgical experience in comparing between
lateral supraorbital approach (LSO) and classic pterional approach
regarding accessibility and safety in suprasellar meningioma.
Method: Retrospectively 41 cases of suprasellar meningiomas
were operated between march 2011 to june 2015 divided into two
groups, group A (18 cases) operated via LSO, and group B (23 cases)
operated via classic pterional approach with follow up period from
6 to 20 months.

Results: Gross total resection was in 15 cases (83%) group A, while
it was in 19 cases (82.6%) group B, improvement of visual acuity in
group A were in 12 cases ( 66.6%), in group B was in 15 cases (65%).
Vision unchanged in 4 cases (22%) group A, and in 5 cases (21.7%)
group B. Vision deteriorated in 2 cases (11%) group A, and in 3
cases (13%) group B. CSF rhinorrhea was in one case group A (5%)
and in one case group B (4%). Transient diabetes insipidus was in
one case (5%) group A, and in one case (4%) group B.

Conclusion: LSO approach is safe, less invasive and provide same
accessibility to suprasellar meningiomas as compared to classic
pterional approach.

Key words: Lateral supraorbital, Pterional, Meningiomas

Turk Neurosurg (2017), 27: Supplement

89



\£V1N ; Abstracts

OP-NO.03-08

Retractorless (Dynamic Retraction) Microneurosurgery for
Tentorial Meningiomas

Dong Zhong
Department of Neurosurgery, The 1, Affiliated Hospital of Chongqing

Medical University, Youyi Road, Chongqing, China

Aim: To investigate the clinical significance of CT bone window
neuro-navigation, intraoperative ultrasound-guided and retractor-
less (dynamic retraction) microneurosurgery for the treatment of
tentorial meningiomas.

Method: We performed a retrospective analysis of 25 patients with
tentorial meningioma undergoing microneurosurgery performed
by the sub-specialty group of posterior fossa of our department
from June 2012 to June 2016. Refinements of patient position,
repositioning of patient and microscope during surgical procedure,
and utility of gravity-based retraction of brain tissues in the
operative field from cerebral falx and tentorium of cerebellum all
served to allow us to minimize, in many cases, even eliminate the
use of self-retaining retractor or employ dynamic retraction with
handheld instruments, such as suction devices, to reduce insult to
the brain or surrounding tissues.

Results: There were 15 cases with lateral tentorial meningiomas, 8
cases with medial tentorial meningiomas, 2 cases with falcotentorial
meningiomas. Of the 25 patients, 3 patients had a Simpson grade I
resection(12%), 18 patients had a Simpson grade II resection(72%),
and 4 patients had a Simpson grade III-IV resection(16%). No
surgical hematomas observed through CT scan after operation,
no one need postoperative decompressive craniotomy, and no
hydrocephalus occurred in this series of patient.

Conclusion: We sought to improve the prognosis of patient with
tentorial meningioma postoperatively by minimizing, in many
cases, even eliminating the use of self-retaining retractor during
procedure, instead of employing dynamic retraction, which
provides access to reducing the damage of surrounding structures
to the great extent and increasing the resection degree of tentorial
meningioma effectively.
Keywords:  Retractorless,
meningiomas

Dynamic  retraction, Tentorial
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Surgical Strategy and Experience of Anterior Clinoidal
Meningiomas

Shaobo Su
Department of Neurosurgery, General Hospital of Tianjin Medical
University, Tianjin, China

Background: Clinoidal meningiomas remain a major neurosurgical
challenge. The purpose of this study was to investigate the
surgical strategy and microsurgical nuances for anterior clinoidal
meningiomas.

Method: A retrospective analysis of the clinical, radiographic,
operative, and follow-up data was performed on 49 patients with
anterior clinoidal meningiomas.

Results: In this series, the mean size of the tumors was 4.4cm (range
2-7cm). Conventional pterional approach was used in 44 cases,

and a cranial base technique that is a modification of the original
“Dolenc approach” and involves extradural clinoidectomy was used
in 5 cases. Simpson grade II resection were achieved in 3 cases
(6.1%), Simpson grade II resection in 25 cases (51%), Simpson grade
III resection in 12 cases (24.5%) and Simpson grade IV resection
in 9 cases (18.4%). The mean follow-up period was 31.1 months
(range 3-11lnonths). Among the 30 patients with preoperative
visual impairment, visual acuity improved in 12cases (40%), was
unchanged in 15 cases (50%), and worsened in 3 cases (10%). New
permanent postoperative neurological deficits were observed in 10
cases: 1 patient with new visual deficit, 3 patients with worsening of
preexisting visual deficits, 4 patients with hemiparesis and 2 patients
with partial oculomotor nerve paresis.

Conclusion: Anterior clinoidal meningiomas consistently involve
the unilateral arteries of the anterior cerebral circulation and optic
apparatus, constant microsurgical surveillance of the arterial tree
and maintenance of the cerebrospinal fluid interface between
the tumor and involved artery and nerve are the most important
operative nuances for safe tumor dissection.

Keywords: Meningioma, Anterior clinoidal process, Microsurgical
techinique
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An Integrated Genomic Analysis of Anaplastic Meningioma
Identifies Prognostic Molecular Signatures
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University Peninsula Schools of Medicine and Dentistry, Plymouth
University, Plymouth, Devon, UK, (14) Department of Neurosurgery,
UCSF Medical Center, San Francisco, CA, USA, (15) Department
of Haematology, Cambridge University Hospitals NHS Trust,
Cambridge, UK, (16) Department of Neurosurgery, Tel-Aviv Medical
Center, Tel-Aviv, Israel, (17) Physiological Sciences Department,
School of Medicine and Health Sciences, 42 University of Barcelona
(UB), Catalonia, Spain, (18) Institucié Catalana de Recerca i Estudis
Avangats (ICREA), Barcelona, Catalonia, Spain, (19) Institute of
Translational Medicine, University of Liverpool, Liverpool, UK

Anaplastic meningioma is a rare and aggressive brain tumor
characterised by intractable recurrences and dismal outcomes. Here,
we present an integrated analysis of the whole genome, transcriptome
and methylation profiles of primary and recurrent anaplastic
meningioma. Over 80% of low grade meningiomas segregate into
5 distinct subgroups based on driver mutation profiles, however, we
found a more uniform driver landscape dominated by deleterious
in NF2 mutations present in over 70% 50 anaplastic meningioma
samples. Relative to lower grade meningiomas, anaplastic tumors
harbored frequent driver mutations in SWI/SNF complex genes
present in 16% of anaplastic meningiomas. These were confined to
the poor prognosis subgroup. The key finding was the delineation
of two distinct molecular subgroups that were associated with
diametrically opposed survival outcomes with potential prognostic
and therapeutic significance.

Keywords: Meningioma, Anaplastic, Tumor

OP-NO.04-01

Discrepancies Between Intraoperative MRI FLAIR and T2
Tumor Volumes Compared with Immediate and 3 Month
Postoperative Volumes Correlated with Glioma Tumor
Biology and Patient Outcome

Randy L Jensen
University of Utah, USA

Background: Intraoperative MRI is a useful tool in the operative
management of human gliomas. T2 and FLAIR signals are often
used as resection margins. We hypothesized that intraoperatively
obtained MRI T2 and FLAIR signal volumes might not reflect
corresponding post-operative volumes due to tumor edema after
resection and brain manipulation.

Method: We examined 160 patients, average age 48.0 (range 16-82)
71 females and 89 males, who underwent intraoperative imaging
during glioma surgery. We excluded patients with a new vascular
injury identified on diffusion-weighted imaging. Volumetric
assessment of T2 and FLAIR signals were made with OSRIX
image analysis program and ratios calculated for intraoperative,
immediate and 3 month post-operative images for each patient.
This was correlated with tumor histology and various molecular
markers including IDH-1 mutation and MGMT methylation status
as well a patient progression-free and overall survival.

Results: We examined 13 grade I gliomas (DNET, ganglioglioma,
JPA) with postop/intraop FLAIR and T2 ratios of roughly 3. In a
similar fashion we found that ratios of FLAIR and T2 images for
grade 2 tumors (29 LGA, 16 oligo) averaged around 3-4 times
larger for immediate and 3 months post op images. A similar ratio

was found for high-grade gliomas, (17 AA, 10 AO and 75 GBM).
Molecular markers did not predict imaging volume ratios.
Conclusion: Postoperative FLAIR and T2 signal volumes are
significantly higher than intraoperatively obtained corresponding
volumes for most gliomas studied. Further work will be required but
this study questions the validity of T2 and FLAIR images obtained
intraoperatively.

Keywords: Intraoperative MRI, FLAIR, T2-weighted, Outcome,
Imaging, Molecular markers
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Influence of Topography, Phylogeny, Function and
Architecture of the Cerebral Cortex on the Occurrence of
Brain Gliomas

Carlo Serra, Victor Staartjes, Kevin Akeret, Nicolai Maldaner,
Sandra Dias, Luca Regli, Niklaus Krayenbiihl
Department of Neurosurgery, University Hospital Ziirich, Switzerland

Background: The cerebral cortex can be subdivided according to
architectonic, phylogenetic, functional and topographic criteria.
The aim of the present study is to study the influence of these factors
on the incidence and on the histological grading of gliomas.
Method: We retrospectively reviewed MR images of all naive
cases of glioma operated on at our institution between 2014 and
2016. Incidence and grading of gliomas in the different areas
were compared with the Omnibus Pearson chi-squared test,
reporting Cramer’s V as a measure of effect size. If the result of
omnibus test was significant, observed WHO grade frequencies
in the subcategories were compared to expected frequencies using
one-sample goodness-of-fit Chi-squared tests. Null hypothesis
was that the incidence and WHO grading of brain gliomas were
homogeneous in all cortical areas.

Results: 262 cases were included in the analysis. The incidence
of glioma was not homogeneous in all cortical areas and varied
significantly among areas with different function, phylogeny,
architecture and topography. WHO grading differed among areas
with different phylogeny, architecture and topography. Post-hoc
analysis revealed that the diencephalon shows a higher incidence of
low-grade tumors (p= 0.003) whereas isocortical areas have a higher
incidence of high grade gliomas (p=0.01). Gliomas in insula tended
to be more often grade II or III than gliomas in other lobes (p=
0.023).

Conclusion: Our results show that incidence and grading of
gliomas are affected by intrinsic characteristics of the cerebral
cortex. Phylogenetically older areas seem to be less affected from
higher grade lesions.

Keywords: Glioma, Incidence, Topography, Phylogeny, Cortex
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Potential Role of Peritumoral ADC Values for the
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Background: Differentiation between glioblastoma multiforme
and solitary metastatic lesions, two of the most common
malignant brain neoplasms, is often a diagnostic dilemma with
conventional MRI. The use of diffusion weighted imaging to better
characterize peritumoral edema has been invastigated for this
matter but the results has been variable and inconsistent. The aim
of this retrospective study was the evaluate the potantial role of
peritumoral minimum ADC values and ADC gradient values for
the differentiating glioblastoma multiforme and solitary metastatic
lesions of the brain.

Method: Forty three patients, 12 with glioblastoma multiforme and
31 with solitary brain metastasis underwent diffusion weighted MR
imaging before surgical resection. The ADC values were calculated
in peritumoral edema in three locations: near, an intermediate
distance from and far from the enhancig mass. ADC gradients were
calculated as the substractions of this three values. Minimum ADC
values of tumoral lesions and peritumoral edema, ADC values of
normal appearing contralateral and ipsilateral white matter and
ADC values of CSF were also recorded for each lesion.

Results: The evaluation of the ADC gradient values revealed a
statistically significant difference between glioblastoma multiforme
and solitary metastatic lesions. The minimum peritumoral and
tumoral ADC values and peritumoral and tumoral ADC ratios were
not statistically significant between these groups.

Conclusion: Peritumoral ADC gradient values can be powerful
and useful tool in the diagnosis of solitary brain metastasis and
glioblastoma multiforme.

Keywords: Diffusion weighted imaging, Apparent diffusion
coefficient, Magnetic resonance imaging, Glioblastoma multiforme,
Solitary brain metastasis
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Re-Operation for Recurrent Glioblastoma Multiforme
(GBM) in the Era of Modern Chemotherapy

Mahmoud Taha!, Ahmad Hindam'!, Ahmed Alwbari?, Ibrahim
Atean’, Marwah Abdulkader*

(1) Department of Neurosurgery, King Fahad Specialist Hospital,
Dammam, Saudi Arabia, (2) Department of Medical Oncology, King
Fahad Specialist Hospital, Dammam, Saudi Arabia, (3) Department
of Radiation Oncology, King Fahad Specialist Hospital, Dammam,
Saudi Arabia, (4) Department of Histopathology, King Fahad
Specialist Hospital, Dammam, Saudi Arabia

Aim: To assess the overall survival of patients with recurrent GBM
who were treated by chemotherapy alone (Temozolamide as first
line or/and Bevacizamb plus Irinotecan as second line) (group 1) or
by second surgery plus chemotherapy (group 2).

Method: Retrospective study for all patients with GBM who
were treated in a tertiary level hospital between January 2010
and December 2015. Our inclusion criteria were adult, primary
GBM, and patients who received full therapy. We exclude patients
who had biopsy only or had palliative treatment. Re-operations

for recurrent GBM were offered for GBM cases with single, focal
(lobar) lesions outside eloquent areas, and in patients with a good
general performance.

Results: 60 were reviewed. Of those 25 patients (42%) had palliative
treatment. 23 patients (38%) were in group 1 versus 12 patients
(20%) in group 2. Mean age was 49 in group 1 and 43.5 in group 2.
Male/ female percentages were 56.5/43.5 in group 1 and 66.6/33.3
in group 2. Second line chemotherapy was given in 6 patients (26%)
in group 1 and 7 (58%) in group 2.The Initial analysis for overall
survival (OS) showed significant differences: 15 months in group 1
and 26.9 months in group 2. Final statistical analysis will be done in
June 2017 to achieve a longer follow up.

Conclusion: Second surgery for recurrent GBM in some selected
cases is beneficial and can improve overall survival

Keywords: GBM, Reoperation, Recurrence
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Role of MRI PET Brain in Differentiating Glioma Recurrence
from Pseudo-Progression

Varindera Paul Singh', Shanti Kumar Sogani', Sangeeta Taneja’
Amarnath Jena®

(1) Department of Neurosurgery, Indraprastha Apollo Hospital,
New Delhi, India, (2) Department of Molecular Imaging ¢ Nuclear
Medicine, Indraprastha Apollo Hospital, New Delhi, India

Background: There is considerable overlap in the MRI findings of
glioma recurrence and pseudo-progression or radiation necrosis. It
is imperative that this distinction is made so as to decide further
management as well as for clinical trials. The relatively newer
modality of Simultaneous MRI PET using 18F FET radionuclide
may be of benefit in this endeavour. The present study evaluates
the role of Simultaneous MRI PET brain in distinguishing glioma
recurrence from pseudo-progression.

Method: Thirty two patients with gliomas (13 low grade & 19
high grade) with a new lesion on follow-up were evaluated using
MRI PET. Multiparametric evaluation was done including pre
and post contrast scans, MR diffusion imaging with ADC maps,
MR perfusion imaging, FET PET imaging and MR spectroscopy
based on PET localisation. These patients underwent repeat
imaging every three months for a mean follow-up of 11.75 months.
25 patients were determined to have a recurrent tumour based
either on histologic confirmation or on follow up imaging and 7
were diagnosed with pseudo-progression. The predictive value of
different MRI parameters in establishing the correct diagnosis was
then calculated using the area under curve method.

Results: Individually the diffusion imaging was the least predictive
whereas the FET PET imaging and MRS were the most predictive.
Predictability was further improved by combining the three MRI
parameters. Combining the MRI and the PET parameters gave the
best predictability of 93.7%.

Conclusion: The multiparametric evaluation with Simultaneous
MRI PET using 18F PET was highly predictive in differentiating
glioma recurrence from pseudo-progression.

Keywords: Simultaneous PET MRI, Glioma recurrence, Pseudo-
progression, Radiation necrosis, 18F PET
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Predicting Brain Glioma Grade by a High-Field 3Tesla MRI

Bruno Splavski', Goran Lakicevic?, Marijana Karlovic Vidakovic?
(1) Department of Neurosurgery, “J. J. Strossmayer” University
of Osijek School of Medicine, Osijek, Croatia, (2) Division of
Neurosurgery, University Clinical Hospital, Mostar University School
of Medicine, Mostar, Bosnia and Herzegovina, (3) Department of
Radiology, University Clinical Hospital, Mostar University School of
Medicine, Mostar, Bosnia and Herzegovina

Background: The malignancies of glioma, as the prevalent
adult primary brain tumor, ranges from low- to high- grade.
Besides histopathology, which is the standard for glioma grading,
contemporary radiological imagining techniques like multi-sliced
computed tomography (MSCT) and high-field 3Tesla magnetic
resonance imaging (3T MRI) are also prized in detection and
classification of such tumors. The aim of this article was to evaluate
the accuracy of these radiological techniques in comprehensive
diagnostics of brain glioma.

Method: A group of brain glioma patients was analyzed in a pilot
study. A diagnostic protocol included high-resolution MSCT
and high-field 3Tesla T1 and T2-weighted non-enhanced and
post-contrast MR brain scanning. The two-tier imaging grading
system was introduced dividing the tumors into low-grade versus
high-grade gliomas. Radiological grading was based on analyzing
intracranial mass effect, tumor borders, perifocal edema, signal
intensity heterogeneity, tissue contrast enhancement, tumor
hemorrhage and central necrosis. The difference between the
glioma groups was statistically analyzed.

Results: A high-resolution MSCT brain scanning did not
discriminate malignant glioma from other glioma grades accurately,
due to its reduced sensitivity and specificity. A high-field 3T MRI
discriminated infiltrating tumor from surrounding perifocal edema
and/or normal tissue, presenting an increased tumor cell density
and vascularity within enhancing lesions better.

Conclusion: Better predicting of tumor grade is achieved by high-
field 3T MRI in comparison to MSCT brain scanning. Executing a
high-field 3T MRI protocol may provide brain glioma management
with supplementary beneficial diagnostic information prior to
surgery. To endorse our results, additional learning is compulsory.
Keywords: Imaging techniques, Glioma grading, Prediction
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Very Short-Term Survival in Glioblastoma Patients: Factors
Associated with Poor Outcome - A Subgroup Analysis

Daniela De Matos!, Henrique Cabral', Ricardo Pereira!, Marcos
Barbosa'

(1) Department of Neurosurgery, Coimbra Hospital and Universitary
Centre, Coimbra, Portugal, (2) Faculty of Medicine, University of
Coimbra, Coimbra, Portugal

Background: Newly diagnosed cerebral glioblastoma usually entails
the perspective of a dire prognosis, not withstanding all efforts
developed in the last decades to prolong survival. With combined
surgical resection, radiotherapy and chemotherapy, median survival
is in the range of 12 to 15 months. Long-term survivors are not

frequent, but very short-term survivors are common, although not
always well characterized.

Method: A retrospective study of 100 patients with cerebral
glioblastoma and very short survival was performed. The whole
group was characterized and 2 subgroups selected: of 2 month and
4 month survival, comparing their clinical and imaging features.
Results: We found a clear male preponderance (75%), a median
age of 68 years (without relevant age differences between groups).
Tumors located mainly to the temporal and frontal lobes; deep-
seated lesions were also more frequent than in the general
glioblastoma population. Pathology revealed overwhelmingly
IDH wildtype tumors. Patients in the 2 month group presented
more frequently with motor deficit, had deeper lesions (p=0.0047),
lower initial KPS (p=0.001) and greater lesion size than the 4
month survival subgroup. Lesion biopsy was the preferred surgical
approach in the first group, the second group having more surgical
resections, although without statistical significance.

Conclusion: Short survival in glioblastoma patients is associated
with unfavorable tumors characteristics, but the dismal prognosis
and modern technical advances seem to justify a more aggressive
therapeutic approach in order to improve survival and quality of
life.

Keywords: Glioblastoma, Short, Survival, Outcome
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Surgery for Recurrent High Grade Glioma: The Dilemma of
Debate

Wael Musa, Ahmed N. Taha
Department of Neurosurgery, Mansoura Medical School, Egypt

Background: Treating recurrent gliomas is a big dilemma in
the literature and no uniform protocol is approved to treat
such disappointing problem. Although improvement in the RT
techniques, new CTX techniques and new techniques including
targeted therapy and gene therapys; all fail to dramatically improve
the outcome and solve the problem of significant mass effect when
the recurrent tumor is big. So, resurgery play a role in treating such
challenging problem. The aim of the study: to assess the goal and
outcome of surgery in treatment of recurrent malignant glioma.
Method: We retrospectively analyzed the data of 56 patients who
were operated upon for recurrent or progressed high grade gliomas
in the Mansoura neurosurgery department allover 2007 to 2016.
We have excluded patients with recurrent thalamic gliomas and
patients with Kps score less than 70.

Results: 12 patient underwent sterotactic biopsy for tumor and
were sent for adjuvant radiotherapy, 29 patients underwent partial
tumor resection and gross total resection was done in 15 patients.
The median time to progression was 5 months. All patients were
sent after surgery for poster radiotherapy and chemotherapy. The
median overall survival was 4 months.

Conclusion: Recurrent high grade glioma is one of unsolved
problem and optimal management is no longer available. Redo
surgery is quiet challenging with higher minorities and no add
to overall survival. Surgery is indicated to relieve significant mass
effect. Outcome of surgery is better for those who did aggressive
surgical resection at initial surgery than those who did only partial
resection.

Keywords: RT radiotherapy, CTX chemotherapeutic, Kps Karnofsky
performance status
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Spheno-Orbital Meningiomas: A Clinical Review of 31 Cases

Petr Vachata, Martin Sames
Department of Neurosurgery, J. E. Purkinje University, Masaryk
Hospital, Usti nad Labem, Czech Republic

Background: Spheno-orbital meningiomas (SOM) are defined as
predominantly intraosseus meningiomas of the sphenoid wing,
roof and lateral wall of the orbit associated with an “en plaque” soft
tissue intracranial component. Tumors usually involve the anterior
clinoid process, the superior orbital fissure, the optic canal and
the sphenoid or ethmoidal sinuses. This group of tumor should be
strictly separated from sphenoid wing meningiomas or primary
orbital meningiomas.

Method: 31 patients with SOM were treated at the neurosurgical
department in Usti nad Labem from 2000 to 2016. 25 patients
underwent operation. 4 cases were operated for tumor recurrence
after previous surgery at different institutions. All patients underwent
microsurgical removal of the tumor through a pterional, orbito-
pterional or orbito-zygomatic approach under electrophysiological
monitoring and frameless navigation control to achieve maximal
resection.

Results: The median follow-up period was 8.5 years. Forty-eight
percent of patients had tumor residuals (orbital apex, superior
orbital fissure, cavernous sinus). Out of these residual tumors
three patients (25%) had significant progression. Proptosis
improved in all patients, 44% of the patients had improved visual
acuity. Postoperatively, 9 patients showed temporary cranial nerve
deficit and one patient showed permanent deficit. There was no
postoperative limiting diplopia or surgical mortality.

Conclusion: Radical resection of SOM is frequently impossible
because of the involvement of the orbital apex and cavernous sinus.
The goal of the surgery is to relieve the symptoms while preserving
neurological function with excellent cosmetic reconstruction.
Keywords: Meningioma, Spheno-orbital, Surgery, Skull base
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Choosing the Side of Approach in Tuberculum Sellae
Meningiomas Surgery

Sergey Chernov, Anton Kalinovsky, Alexandr Dmitriev, Alexandr
Zotov, Agadadash Kasymov, Ekaterina Gormolysova, Elena
Uzhakova

Department of Neurooncology, Federal Center of Neurosurgery,
Novosibirsk, Russia

From 2013 to 2016 in the Department of Neurooncology of
Novosibirsk Federal Center of Neurosurgery 33 patients with
tuberculum sellae meningioma were operated on. Men were 5
(15%), women - 28 (85%). The average age of patients was 54,5
years (34 - 71 years). The size of meningioma ranged from 16 to 54
mm in diameter (in average - 28mm). Decrease of visual acuity was
encountered in 32 patients (97%). The absolute majority of patients
(29) were operated through the lateral supraorbital approach, one
case - using bifrontal approach (3%), 3 patients - via transciliary
supraorbital minicraniotomia. In most cases, the choice of approach
side corresponded to the side of the most serious deterioration of

visus. We also used the contralateral approach in 5 cases (16%).

In 28 (85%) cases a gross total resection (Simpson II) was achieved,
in 5 (15%) cases meningioma was removed subtotaly (Simpson IV).
Visual function was improved in 41% of cases on the contralateral
eye relatively to the side of approach, and only in 28% - at the eye
of approach side. The worsening of visual functions were observed
more often from the unilateral side of approach than from the
contralateral (in 16% and 6% of cases respectively). Thus, the
use of unilateral approaches in tuberculum sellae meningiomas
surgery is safer and less traumatic. But in some cases the use of the
contralateral approach is reasonable and have less percentage of
visual deterioration on the side of approach and on the opposite
side.

Keywords: Meningioma, Tuberculum sellae, Approach
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Indication of Endoscopic Endonasal Approach for
Tuberculous Sell Meningiomas - Characteristic of Optic
Canal Invasion

Kenji Ohata, Kosuke Nakajo, Hiroki Morisaki, Takeo Goto
Department of Neurosurgery, Osaka City University, Osaka, Japan

Background: Optic canal invasion by tuberculum sellae
meningiomas (TSMs) has been reported, but the characteristics
of invasion remain unclear. This study was performed to clarify
the incidence and characteristics of optic canal invasion by TSM
and to determine whether optic canal invasion could be predicted
preoperatively by magnetic resonance imaging (MRI).

Method: Between February 2002 and August 2014, 31 patients
with TSM underwent tumor resection in our institute. In all
cases, the optic canal was explored to identify any tumor invasion.
We classified the characteristics of optic canal invasion from
intraoperative findings. Invasion was classified into four types:
type 1: no invasion; type 2: secondary invasion; type 3: partial
wall invasion (two subtypes); and type 4: invasion into the supero-
medial-inferior walls of the optic canal. Thirty of 31 cases showed
optic canal invasion.

Results: Of these 30 cases, 9 (30 %) showed bilateral optic canal
invasion. The most common finding was type 1 (23 sides). Among
cases with optic canal invasion (39 sides), type 4 was the most
common pattern (17 sides), followed by type 3-infero-medial
(13 sides), type 2 (5 sides), and type 3-supero-medial (4 sides).
Blinded prediction of tumor invasion was accurate in 61 % of cases,
but characteristics of tumor invasion were undeterminable from
preoperative MRI.

Conclusion: Optic canal invasion was frequently seen in
our consecutive series of TSM, characteristics of which were
unpredictable preoperatively. Neurosurgeons should be aware of
the high incidence and variety of optic canal invasion in planning
strategies for TSM treatment

Keywords: Tubercullum sellae meningioma, Endoscopic endo
nasal approach, Optic canal invasion
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Visual Improvement and Stabilization by Surgical Resection
of Optic Sheath Meningiomas

Marcio S Rassi!, Svetlana Pravdenkova?, Sashank Prasad®, Ossama
Al Mefty!

(1) Department of Neurosurgery, Brigham and Womens Hospital,
Harvard Medical School, Boston, MA, USA, (2) Department of
Neurosurgery, Arkansas Neuroscience Institute, CHI St Vincent
Infirmary, Little Rock, AR, USA, (3) Department of Neurology,
Brigham and Women's Hospital, Harvard Medical School, Boston,
MA, USA

Background: Although meningiomas can frequently involve the
optic nerve, primary optic nerve sheath meningiomas (ONSM) are
very rare, accounting of 1 to 2% of all meningiomas. Surgery as initial
treatment is nearly abandoned, given its purported high morbidity
in regards to visual function. We describe the peculiarities of these
tumors and the visual outcomes of a series of patients who were
treated with surgery aiming at maximal resection.

Method: We retrospectively analyzed the data of 10 patients
harboring ONSM surgically treated by the senior surgeon from 1998
to 2016. Diagnosis was based on radiographic and intraoperative
findings and typical histological features. Preoperative and
postoperative visual assessments were performed by neuro-
ophthalmologists in all cases.

Results: There were 9 females and 1 male. The mean age at diagnosis
was 48.4 years (range 25-70). Mean follow-up was 40 months (range
0.2-88). The most frequent presenting sign was visual loss (70%).
Gross total resection was obtained in 7 cases. When comparing
preoperative and postoperative visual function, 5 patients showed
improvement of their vision at last follow-up, 3 patients showed
stable vision, 2 patients had slightly decreased vision and 1 patients
had markedly worse vision postoperatively.

Conclusion: Contrary to conventional teaching, surgery can play
a fundamental role in the primary treatment of ONSM. Gross
total removal can be achieved with vision preservation, and
improvement, without major surgical complications, especially at
early stages of the disease. Patients with good preoperative vision
have higher chances of a favorable outcome when compared to
those with poor vision.

Keywords: Optic nerve, Optic sheath, Meningioma, Skull base,
Brain tumor
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(1) College of Medicine, University of Lagos, Nigeria, (2) Lagos
University Teaching Hospital, Lagos

Background: Sphenoid wing meningiomas (SWMs) constitute
about 14% to 20% of intracranial meningiomas. In sub-saharan
Africa, very late presentation is common with involvement of the
cavernous sinus, internal carotid artery (ICA), and visual pathway.
Total excision is challenging, resulting in high morbidity and a high
rate of regrowth or recurrence.

Method: Patients diagnosed with sphenoid wing meningioma
within the study between February 2008 and December 2016 in
Lagos, Nigeria were included in this study. Demographic, clinical,
radiological parameters and outcome data were collected and
analyzed.

Results: A total of 35 patients seen (26F, 9M), 8 of whom rejected
treated or opted for treatment elsewhere. Twenty seven patients
underwent surgical treatment, 21F, 6M (3.5:1). Four of the patients
had recurrent or progressing disease after previous surgical therapy
before referral. Over 70% of operated cases had varying degrees of
calcification or ossification. Age range was 18yrs to 76yrs, with a
mean age of 52yrs. Tumor was right sided in 9 cases and Left sided in
18 cases. Simpson Grade I&II was achieved in 19 patients (81.5%).
The histological subtypes were Meningiothelial 22/27 (81.5%)
and Fibroblastic 5/27 (18.5%). There were 3 perioperative deaths
(11.1%), and 19 of the operated patients (70.4%) had complete
resolution of symptoms.

Conclusion: By aiming for extensive resection, good disease control
with minimal morbidity, good cosmetic and functional results can
be achieved in the majority of cases. Patients with medial type and
incomplete resection should be followed up with MRI to recognize
recurrence early.

Keywords: Meningiomas, Sphenoid wing, Skull base, Outcome
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Personal Experience in the Management of Anterior Skull
Base Meningiomas

Nyoman Golden
Department of Neurosurgery, Sanglah General Hospital, School of

Medicine, Bali, Indonesia

Background: The author reviewed surgical approaches and
outcomes of anterior skull base meningiomas.

Method: Twenty two suprasellar meningiomas and 21 olfactory
groove meningiomas that were operated on between 2003 and 2016
were retrospectively analyzed in regards with surgical approaches
and outcomes.

Results: The clinical presenting symptoms of suprasellar
meningiomas were progressive visual impairment in 21 patients,
headache in 5 patients and mental changes in 2 patients. The
author used pterional approach with fronto basal extension to all
cases. Visual improvement were observed in 10 patients (tumors
located at tuberculum and planum sphenoidal) and post operative
visual worsening were observed in 3 patients (tumors located at
tuberculum and optic foramen). Gross total removal was 60%.
The author used different surgical approaches to remove olfactory
groove meningiomas such as frontal craniotomy combined with
anterior rhinotomy (work together with ENT surgeon), unilateral
sub frontal approach with orbitotomy, bifrontal craniotomy and
supraorbital sub frontal (with eyebrow skin incision). Postoperative
complication were new anosmia in 3 patients, new visual impairment
in 3 patients, temporary mental disturbance in 3 patients, CFS leak
in 2 patients, intracranial hematoma in 1 patients and mortality in 1
patient. Gross total removal was 80.1%

Conclusion: Pterional approach with frontobasal extension was
proper approach to all size of suprasellar meningiomas. Post
operative visual improvement was dependent on location of the
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tumors. Olfactory groove meningiomas need different approaches,
which most likely depend on size of the tumors.

Keywords: Anterior skull base meningioma, Surgical approach,
Surgical outcomes

OP-NO.05-07

Technical Strategy and Pitfall in Surgery for Juxtasellar Skull
Base Meningioma

Katsumi Sakata, Takashi Kawasaki, Hiroshi Manaka, Wataru
Shimohigoshi

Department of Neurosurgery, Yokohama City University Medical
Center, Yokohama, Japan

To clarify the technical strategy and pitfall of functional preservation
in surgery for juxtasellar meningioma, I reviewed 86 surgical cases
retrospectivery. I evaluated surgical result of 87 patinets with
parasellar menigiomas. There are woman predominant (62 vs. 25).
Age of average is 58.2. Tumor origins are medial sphenoid wing
in 24, tuberculum sellae in 22, anterior clinoidal in 17, olfactory
groove in 16, cavernous sinus in 6, posterior clinoidal in 2. We
choose basal interhemispheric approach for midline located tumors
and lateral approach, mainly zygomatic approach for tumors
located laterally. Among 31 patients with visual impairment before
surgery, Improving of visual acuity was seen in 17, no change in 12,
deteriorating in 2. In all of 7 patients with blindness before surgery,
their visual function was not improved, except for one patient
who suffering extradural compression. There were 3 patients with
complication related perforators. An appropriate surgical strategy,
knowledge of detail surgical anatomy and meticulous microsurgical
technique could produce good functional outcome in patients with
juxtasellar skull base meningioma.

Keywords: Anterior skull base, Juxtasellar meningioma, Visual
function, Perforator

OP-NO.05-08

Anterior Skull Base Meningiomas: Surgery Related
Hypothalamic Sequalae; How to Avoid?

Ashraf Elbadry’, Ahmed Nageeb?
(1) Neurosurgery Department, Mansoura University, Egypt,

(2) Egypt

Background: Surgical morbidities related to anterior skull base
meningiomas are widely addressed in the literature. However; there
is infrequent complications related to hypothalamic insult either
from direct affection or via manipulation of vascular supply of this
area. The aim of this study is to address hypothalamic complications
occurred after surgery for anterior skull base meningiomas, pitfalls
in our surgical technique and the way to minimize such morbidities.
Method: Retrospective study was conducted on all patients who did
surgery for anterior skull base meningiomas in the neurosurgery
department, Mansoura University during the period from 2011
to 2016. All the patients clinical and radiological data before and
after surgery were analyzed. All patients who developed transient or
permeant hypothalamic manifestation were included in this study
and data regarding their tumor morphology, surgical technique and
late imaging were assessed.

Results: Among 93 patients who did surgery for anterior skull
base meningiomas; 12 patients developed post-operative sequalae
related to hypothalamic function. In 7 patients; tumor was recurrent
and in 4 patients; conformal radiotherapy was given after the initial
surgery. Complication was transient in 3 patients and permeant
in 9 patients. 8 patients died from their hypothalamic sequalae.
Early post-operative imaging showed hypothalamic infarction in 8
patients.

Conclusion: The importance of many factors in the tumours
morphology, recurrence who increase hypothalamic insults. factors
in surgery include preservation of arachnoid plain, perforators,
meticulous dissection for minimize this complication

Keywords: Skull base, Meningioma, Hypothalamus, Coplication

OP-NO.05-09

Foramen Magnum Meningiomas Classification and Surgical
Management

Raed Aljubour
King Hussein Medical Center, Jordan

Background: Foramen magnum meningiomas (FMMs) are
rare meningeal benign tumors in 85% of the cases. We report a
classification system based our study on worldwide experience
and the royal medical services experience in surgical management.
Foramen magnum meningiomas represent a common histological
tumor in a rare and difficult and sensitive location. In this study we
showed the clinical presentation, important anatomical structures
of the foramen magnum space, neuroimaging features, surgical
approaches for resection, and outcomes.

Method: In the surgical resection of foramen magnum
meningiomas, the surgical corridor involves the space between the
lateral margin of the medulla oblongata, spinal cord and the medial
aspect of the occipital bone condyle.

Results: Foramen magnum meningiomas resection were associated
with a surgery-related mortality rate of 4 to 9% and morbidity rate
of 25%. The intra dural compartment ( 94.4%) and extradural is less
frequently ( 2.8%) or both intra-extradural. (2.8%). FMMs were
divided into posterior (5.8%), lateral (54.8%), and anterior (39.4%).
Lower cranial nerves were shifted above in FMM growing below
the vertebral artery position cannot be suspected in other situations.
Conclusion:  Foramen magnum meningiomas (FMMs)
classification system helps surgeons to do the best surgical approach
but also for anticipating the position of the lower cranial nerves and
therefore for decline the surgical complication. The clinical results
for foramen magnum meningiomas at Royal medical services are
within the developed countries multi-centric range in morbidity
and mortality.

Keywords: Meningioma, Foramen magnum, Surgical approach
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OP-NO.06-01

Therapeutic Outcomes in Patients Undergoing Surgery After
Diagnosis of Cushing’s Disease: A Single-Center Study

Shozo Yamada!, Noriaki Fukuhara!, Mitsuo Okada!, Hiroshi
Nishioka!, Naoko Inoshita?, Akira Takeshita®, Yasuhiro Takeuchi?
(1) Department of Hypothalamic & Pituitary Surgery, Toranomon
Hospital, Tokyo, Japan, (2) Department of Pathology, Toranomon
Hospital, Tokyo, Japan, (3) Department of Endocrinology &
Metabolism, Toranomon Hospital, Tokyo, Japan

Aim: To investigate early and late outcomes of patients who
underwent neurosurgical procedures for the preoperative diagnosis
of Cushing’s disease (CD).

Method: Clinical, endocrine, imaging, and histologic data from
252 patients undergoing pituitary surgery at Toranomon Hospital
through the end 0of 2012 were entered into a database and statistically
analyzed.

Results: In 22 of these patients (8.7%; positive venous sampling
in 15 and negative venous sampling in 7 patients), tumors were
invisible on magnetic resonance imaging (MRI) and 42.9% of
them achieved remission. In the remaining 230 patients, 93.5%
of those with microadenomas (n=154) and 71.1% of those with
macroadenomas (n=76) achieved early postoperative remission,
with recurrence rates of 2.7% and 14.8%, respectively, during a
72.5-month median follow-up. In multivariate analyses, cavernous
sinus invasion (CSI; odds ratio [OR], 13.0), type of surgery (OR,
4.0), and tumor size (OR, 2.7) were significant preoperative factors
affecting early postoperative results, whereas peak cortisol levels
>9.4 ug/dL in response to corticotropin-releasing hormone (CRH)
and CSI were significant factors predicting recurrence.
Conclusion: Tumor recurrence was more common in patients with
non-densely granulated adenomas than in patients with densely
granulated adenomas. We propose that the higher remission and
lower recurrence rates in this series are due to our surgical strategies,
including extracapsular tumor removal, aggressive resection of
tumors with CSI, extended transsphenoidal surgery (TSS), or
a combined approach for large/giant adenomas. Appropriate
multimodal treatments, including radiotherapy, medication, and
repeated surgery in patients with persistent or recurrent CD, could
result in better overall outcomes than previously achieved.
Keywords: Cushing’s disease, Transsphenoidal surgery, Long-term
results, Temozolomide, Radiosurgery, Venous sampling

OP-NO.06-02
Analysis of Corregister of High Field MRI (3T) and

Methionine and FDG PET in the Management of Cushing’s
Disease Recurrence

Cinta Arraez', Antonio Gutiérrez’, Sandra Rodriguez', Alvaro
Martin', Miguel Segura’, Antonio Carrasco', Miguel Angel Arraez'
(1) Carlos Haya University Hospital, Mdlaga, Spain, (2) CIMES,
University of Mdlaga, Mdlaga, Spain

Aim: To establish the diagnostic capacity of the simultaneous
use of high field MRI (3T) and Methionine and FDG PET in the

PET in 18 patients with confirmed recurrence of Cushing disease
were performed. The series includes four men and 19 women (ages
between 19 and 66 years, mean 36,7 years). The measurement of
PET was done through the SUVmax and SUVmax/SUVclgm index,
considering abnormal those values above 1.5. Lateralization and
location of uptake were also determined. The MRI was performed
in a 3T (Phillips Giroscan Intera 3-T) with 3D T1 and spin echo-T1
sequences with and without contrast, as well as turbo spin echo-T2
sequences.

Results: Time to recurrence: in two cases between 3-6 months
(8,7%), in three patients between the 6 and the 12 month (13%),
in four cases (17,4%) between 12 and 24 months, in eight patients
(34,8%) between 24-48 months and in six patients (26,1%) after 48
months. Three patients (13%) received adjuvant radiotherapy. MRI
showed recurrence in 50%. There was a coincidence in a total of 14
(70%) studies after the corregistration of 3T MRI and PET. There
were no false positives after the correlation with the surgical finding
in relation with location/lateralization.

Conclusion: The recurrence in Cushing’s disease is really
challenging, however the simultaneous use of 3T MRI and
Methionine & FDG PET will be a very a useful tool for its diagnosis
and management.

Keywords: Cushing s disease, Methionine PET, FDG PET

OP-NO.06-03

Postoperative Complications of Transsphenoidal Pituitary
Adenectomy in a Tertiary Center in Underdeveloped
Country

Sagar Koirala, Upendra Prasad Devkota
National Institute of Neurological and Allied Sciences, Kathmandu
University, Kathmandu, Nepal

Background: Trans-sphenoidal approach is preferred method for
pituitary adenoma excision, however it is not without postoperative
complications as the pituitary gland has important hormonal
function as well complex anatomical location. We examined and
categorized the postoperative complications according to various
tumor pathologies.

Method: A retrospective study of patients who had undergone trans-
sphenoidal pituitary adenectomy in past 5 years was conducted
at a tertiary level neurosurgical center and various postoperative
complications during hospital stay were noted and analyzed.
Results: In our series of 54 patients, various groups showed different
postoperative complications out of which, diabetes incipdus (DI)
was the commonest. Other electrolyte abnormalities excluding
DI was the second most common followed by CSF leak. Seizure
and meningitis was among the rear complication. One patient
succumbed to meningitis. Complications was not associated with
analyzed variables like the type of adenoma, size or age of the patient.
These complication were comparable to various publications of
developed world.

Conclusion: Knowing about complications of any surgical
procedure is the first step in preventing them. Various postoperative
complications can be anticipated in transsphenoidal pituitary
surgery even though, it is considered to be relatively safe.

management of recurrence in Cushing’s disease. Keywords: Complications, pituitary tumors, Postoperative,
Method: A total of 23 studies of MRI and Methionine and FDG  Transsphenoidal surgery
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OP-NO.06-04

Reliability of Cavernous Sinus Sampling in Management of
Cushing’s Disease

Nurperi Gazioglu', Mahmut Camlar?, Burak Kinali’, Baris
Kiiglikyiiriik!, Necmettin Tanridver', Pmar Kadioglu’, Ozlem
Celik?, Ozge Polat Korkmaz?, Secil Erden?, Civan Islak?, Naci Koger*,
Osman Kizilkilig*

(1) Department of Neurosurgery, Cerrahpasa Medical Faculty, Istanbul
University, Istanbul, Turkey, (2) Department of Neurosurgery, Tepecik
Training and Research Hospital, Saghk Bilimleri University, Izmir,
Turkey, (3) Division of Endocrinology-Metabolism and Diabetes,
Department of Internal Medicine, Cerrahpasa Medical Faculty,
Istanbul University, Istanbul, Turkey, (4) Division of Neuroradiology,
Department of Radiology, Cerrahpasa Medical Faculty, Istanbul
University, Istanbul, Turkey

Aim: To find out the accuracy of bilateral simultaneous cavernous
sinus sampling (CSS) in predicting tumour lateralisation within the
pituitary for patients with Cushing’s disease (CD).

Method: 65 consecutive CD patients who had undergone
transsphenoidal surgery (TSS) following CSS between 2000-2016
at our institution were studied retrospectively. Indications for CSS
was magnetic resonance imaging (MRI) both normal or showing
suspect pituitary adenoma <6 mm. All patients underwent bilateral
CSS with corticotropin releasing hormone (CRH) stimulation and
heparinization. 1.4 ratio was considered a lateralization for CSS; Its
correlation with radiological, surgical and pathological findings and
remission status was analysed.

Results: Remission rate was 84% for 65 patients and CSS
indicated the correct lateralization related with either remission
or pathological confirmation of ACTH-secreting adenoma in 52
patients (82%). There was no lateralisation in 3 patients who had
central adenoma and false positive lateralization in 3 patients with
no microadenoma in the lateralized side resulting in no remission.
There were no mortality and morbidity related to CSS.

Conclusion: Our results showed that CSS is a safe and reliable
method for detection of a pituitary ACTH-secreting microadenoma.
CSS has a high diagnostic accuracy with high rates (84%) in
indicating the correct lateralization in CD.

Keywords: Adrenocorticotropic hormone, Cushing’s disease, MRI,
Microadenomas, Cavernous sinus sampling, Inferior petrosal sinus
sampling

OP-NO.06-05

Decision Making for Efficient Management of Cushing
Disease (CD)

Imad N. Kanaan
KFSHderResearch Center, Alfaisal University, Riyadh, Saudi Arabia

Background: Cushing disease is a rare entity caused by ACTH
producing pituitary adenoma and accounts for almost 15% of all
pituitary adenomas. The evolution of pertinent biochemical and
Neuro-imaging investigation during the past decades enhance
diagnostic reliability of Cushing disease. The introduction of
microadenoma’ concept and the refinement of transphenoidal
surgery made by Hardy are the corner stone in the management of
Cushing disease.

Method: A retrospective review of patient material diagnosed to
have Cushing Disease was performed including review of the medical
literature. The author has selected several cases of Cushing disease
from own series in order to highlight the diagnostic and therapeutic
challenges that face the treating physician with focus on surgical
approach, special diagnostic tests, the role of new technology as well
as decision making and strategic plan of management of recurrences
and use of alternative treatment options.

Conclusion: The direct endonasal transsphenoidal approach
coupled with experience in microsurgical dexterity and assisted
by the use of Neuro-Navigation, Endoscope and Intraoperative
Imaging; has promoted minimal-invasiveness& patient safety as
well as contributed to improve of treatment outcome. However,
difficult diagnostic confirmation, tumor invasiveness, absent
curative/ alternative medical treatment and variable response to
stereotactic radiation therapy continue to be the great challenges
that, the treating physicians have to deal with and aspire to find
solution for.

Keywords: Cushing disease, Pet scan, Endoscopy, Radiosurgery

OP-NO.06-06
The Value of Endoscopic Endonasal in Pituitary Adenoma

Omar Yusef Hammad
Department of Neurosurgery, Ain Shams University, Cairo, Egypt

Aim: To compare between a standard microscopic trans sphenoidal
approach (MTSA) and endoscopic endonasal approach (EEA) in
pituitary adenoma.

Method: The study includes 80 patients 45 Females 35 Males. Age
ranged between 25-70 years. They were divided into 2 groups; Group
A: 40 patients underwent endoscopic endonasal approach (EEA)
Group B: 40 patients underwent microscopic trans sphenoidal
approach (MTSA). CT and MRI were applied for all patients. Follow
up from 2009 to 2013.

Results: Visual improvement is reported as 76% and 72% in
Endoscopic group (EEA) and Microscopic group (MTSA)
respectively. Total resection is recorded as 85% and 75% in EEA and
MTSA respectively. CSF leak was observed as 0% and 5% in EEA
and MTSA respectively.

Conclusion: EEA offers a very spatial and wide Panoramic
visualization. Steep learning curve for endoscopic orientation is
essential. EEA is a safe and effective method to remove pituitary
adenomas. However the comparison between EEA and MTSA was
statistically insignificant.

Keywords: Pituitary adenoma, Endoscopic, Microscopic

OP-NO.06-08

Late-Onset Pneumocephalus Following Transsphenoidal
Pituitary Surgery: Treatment and Clinical Follow-Up
Dilemmas

Pinar Ozisik!, Kadriye Serife Ugur?, Berrin Demirbas’, Engin Goniil!
(1) Department of Neurosurgery, Faculty of Medicine, TOBB
University of Economics and Technology, Ankara, Turkey, (2)
Department of ENT, Faculty of Medicine, TOBB University of
Economics and Technology, Ankara, Turkey, (3) Department of
Endocrinology, Faculty of Medicine, TOBB University of Economics
and Technology, Ankara, Turkey
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We report a case of pneumocephalus following transsphenoidal
pituitary macroadenoma excision. The contradictions about
treatment and clinical follow-up are discussed in the light of
available literature. 53-year-old male admitted with headache,
and visual impairment. The magnetic resonance imaging (MRI)
revealed giant pituitary adenoma including organized hematoma.
Clinical evaluation showed panhypopituitarism and bitemporal
hemianopsia. Gross total tumor excision was made via endoscopic
transsphenoidal approach. Intraoperative cerebrospinal fluid
(CSF) leakage was visualized. Base of sella was repaired with the
adipose tissue, fascia, and pediculated middle concha. Two days
after discharge, the patient was re-hospitalized for hyponatremia.
During hospitalization, he started to complain about a sense of
sound that the air bubbles blowing into his skull at post-op 11th
day. Computerized tomography (CT) revealed the pneumocephalus
in the subarachnoid space. Neurologic status was stable. Endoscopic
examination revealed no CSF leakage. The nasal pads were applied
and the patient was followed. Among the macroadenomas with
the suprasellar extension, the intraoperative CSF leakage is seen in
19-57% of the cases while the postoperative leakage ratio is 5-10%.
Despite the lumbar external CSF drainage is the most known
intervention increasing the risk of pneumocephalus, it also helps to
decrease the CSF leakage. After sellar repair, there are various clinical
applications such as the laying angle (straight or upright), the time of
mobilization (early or late), anterior nasal pad application, laxative
and antihistaminic administration (to prevent sneeze, blow). There
is no consensus about the timing of sella repair for pneumocephalus
if there is no CSF leakage. In this case, hypovolemia might play role
in the late pneumocephalus after a decrease in the CSF production
caused by the fluid restriction for the treatment of hyponatremia.
Treatment is often patient and symptom oriented.

Keywords: Pituitary adenoma, Macradenoma, Transsphenoidal
surgery, Pneumocephalus, Cerebrospinal fluid leakage

OP-NO.06-09

Surgical Outcome of Pure Endoscopic Transsphenoidal
Surgery; Report of 16 Cases

Gaousul Azam
Department of Neurosurgery, Bangobondhu Sekhe Mujib Medical
University, Dhaka, Bangladesh

Aim: To asses the outcome of a consecutive series of patients
undergoing pituitary surgery using a pure endoscopic endonasal
approach and to evaluate the efficacy and safety of this procedure.
Method: A total 16 consecutive patients of which 7 were male
and 9 were female with pituitary adenoma who underwent purely
endoscopic transsphenoidal resection were studied. This study
was done in a private hospital and a single surgical procedure of
endonasal transsphenoidaly surgery was observed in all patients.
Mean follow up was 6 months.

Results: 8 patient developed transient DI, 2 patient had csf leak, 1
had recurrent tumor and there was no mortality in this procedure.
Conclusion: A purely endoscopic approach for pituitary adenoma
treatment is a safe and effective alternative to the traditional
microscopic procedure. Although the result is satisfactory
additional studies with longer follow-up periods are required to
confirm whether this approach should be considered the preferred
procedure for pituitary surgery.

Keywords: Pituitary adenoma, Endoscopic

OP-NO.06-10

Surgical Management of Giant Pituitary Adenomas: Single
Center Experience

Aldo Gabriel Eguiluz Melendez', Juan Pablo Calderon Yrigoyen',
Luis Alberto Ortega Porcayo? Juan Pablo Gonzalez Mosqueda',
Armando Saul Ruiz Trevino!, Cristopher German Valencia Ramos',
Victor Alcocer Barradas', Juan Luis Gomez Amador!

(1) Neurosurgery Department, National Institute of Neurology and
Neurosurgery “Dr. Manuel Velasco Sudrez”, Mexico City, Mexico,
(2) School of Medicine, Andhuac University, Mexico City, Mexico

Background: Giant Pituitary Adenomas (GPA) (> 4 cm) accounts
for 5-14% of ADH. Radical resection is achieved in 50% of patients
and morbidity ranges from 10 to 20%. The objective of this study
was to describe epidemiology, endocrinological, visual and surgical
complications.

Methods: Thirteen patients with GPA were analyzed between
27/12/2016 and 04/25/2017. Demographic variables are described
and endocrinological, visual dysfunction, tumor volume, percentage
of pre and post-surgical resection and associated morbidity and
mortality are compared.

Results: Of the population (n = 13), 53.8% were men with a mean
age of 53.6 years; 92% GPA were non-functional and one case was
ACTH-producing; The average diameter was 51.2 mm and the
volume was 42.4 cc. Presentation symptoms included visual deficit
(84%) and headache (53.8%); In the magnetic resonance they
presented intraventricular extension (61.5%) and invasion to the
cavernous sinus (84.61%). The chosen approach was trans-septum-
esphenoidal (TSE) 15.38%, endoscopic endonasal approach (EEA)
61.53%, pterional 7.69% and 15.38% by craniotomy and endoport.
The mean percentage of resection was 81%. 88.8% showed visual
improvement. Complications were vascular injury (23.07%),
hormonal deficit (61.53%), CSF fistula (7.69%) and 1 death.
Discussion: Transcranial resection or TNE has been proposed in one
or multiple surgical stages. The tumor volume we report surpasses
other series. The degree of resection and visual improvement is
comparable to that reported in the literature (1-5).

Conclusions: The aim of the surgery is to achieve maximum
resection, visual improvement and prevent morbidity associated
with surgery and endocrinological deficit.

Keywords: Giant pituitary adenomas, Trans-sphenoidal resection,
Trans-cranial resection

OP-NO.07-01

3D Bioprinted Glioma Stem Cells for Brain Tumor Model
and Applications of Drug Susceptibility

Xingliang Dai, Qing Lan
Department of Neurosurgery, The Second Affiliated Hospital of
Soochow University, Suzhou, China

Glioma is still difficult to treat because of its high malignancy,
high recurrence rate, and high resistance to anticancer drugs.
An alternative method for research of gliomagenesis and drug
resistance is to use in vitro tumor model that closely mimics the in
vivo tumor microenvironment. In this study, we established a 3D
bioprinted glioma stem cell model, using modified porous gelatin/
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alginate/fibrinogen (GAF) hydrogel that mimics the extracellular
matrix. Glioma stem cells achieved a survival rate of 86.92%, and
proliferated with high cellular activity immediately following
bioprinting. During the in vitro culture period, the printed glioma
stem cells not only maintained their inherent characteristics of
cancer stem cells (Nestin), but also showed differentiation potential
(glial fibrillary acidic protein (GFAP) and B-tubulin III). In order
to verify the vascularization potential of glioma stem cells, tumor
angiogenesis biomarker, vascular endothelial growth factor
(VEGF) was detected by immunohistochemistry, and its expression
increased from week one to three during the culture period. Drug-
sensitivity results showed that 3D printed tumor model was more
resistant to temozolomide (TMZ) than 2D monolayer model at
TMZ concentrations of 400pg/ml to 1600ug/ml. In summary,
3D bioprinted glioma model provides a novel alternative tool for
studying gliomagenesis, glioma stem cell biology, drug resistance,
and anticancer drug susceptibility in vitro.

Keywords: 3D bioprinting, Glioma stem cells, Brain tumor model,
Drug susceptibility

OP-NO.07-02

Establishment and Characterization of New Recurrent Clivus
Chordoma Cell Line: YU-Chorl

Emre Can Tiysiiz', Sikrii Giilliioglu', Mesut $ahin’, Aysegiil
Kuskucu?, Cumhur Kaan Yaltirik®, Ugur Tiire®, Omer Faruk Bayrak?
(1) Department of Biotechnology, Yeditepe University, Istanbul,
Turkey, (2) Department of Medical Genetic, Yeditepe University
Hospital, Istanbul, Turkey, (3) Department of Neurosurgery, Yeditepe
University Hospital, Istanbul, Turkey, (4) Department of Nanoscience
and Nanoengineering, Ataturk University, Erzurum, Turkey

Background: Chordoma is a rare bone tumor is thought arise from
remnant of embryonic notochord. They can occur anywhere of
spine especially in clivus (%32) and sacrum (%29). They are both
chemo- and radio- resistant. Main treatment is radical surgery
followed by radiotherapy.

Method: YU-Chorl chordoma cell line was derived from 76-year-
old patient with recurrent clivus chordoma. The patient provided
informed consent. Tissue was pathologically confirmed for
chordoma. DNA was isolated from both cell culture and patient’s
blood for Short Tandem Repeat (STR) analysis. Expression
of chordoma, Epithelial-Mesenchymal Transition (EMT) and
Mesenchymal-Epithelial Transition (MET) markers was determined
through qPCR. CD90, CD24, CD133, CD44, CD338 and CDI15
antibodies were used to identify molecular characterization through
BD FACS Aria ITI. After that Affymetrix Human Gene 2.1 ST Array
was used to identify expression of mRNA. U-CH1 and MUG-Chorl
were used as positive control.

Results: Molecular karyotyping analysis revealed that YU-Chor1 cell
line has several loss and gains such as loss in q arm of chromosome
10 and gain in p arm of chromosome 7. Both cell culture and
blood of patients had same STR results. Brachyury expression was
upregulated in YU-Chorl cell line when compared with U-CH1,
whereas downregulated with MUG-Chorl. 500 different genes were
differentially expressed in YU-Chorl.

Conclusion: 9 different chordoma cell lines were universally
accepted from Chordoma Foundation. However, there were no

chordoma cell line which is recurrent clivus chordoma. chordoma.
This finding may lead to the development of new approaches toward
treatments of chordomas.

Keywords: Chordoma, Brachyury, EMT, Molecular karyotyping,
Microarray

OP-NO.07-03

Over-Expression of TERT Plays Tumor Promoting Roles in
Malignant Transformation of Bone Marrow Mesenchymal
Stem Cells After Interaction with Human Glioma Stem-Like
Cells

Jun Dong
Department of Neurosurgery, 2nd Affiliated Hospital of Soochow

University, Suzhou, China

The roles of bone marrow mesenchymal stem cells (BMSCs) in
tumorigenesis of gliomas are still controversial and have attracted
more and more attention in recent years. Some believe that BMSCs
can be used as a therapeutic vector cells to inhibit the progression
of tumors, while some others believe that BMSCs can promote the
malignant progression of glioma. In this study, nude mice were
treated with irradiation for bone marrow ablation, and then BMSCs
expressing enhanced green fluorescence protein (EGFP) were
injected into the tail vein of irradiated mice to establish the bone
marrow transplant model. In the transplant model mice, glioma
stem-like cells (GSCs) expressing red fluorescent were transplanted
in the brain to establish an intracranial in situ tumor model. After
tumorigenesis, BMSCs expressing green fluorescence were harvested
from tumor tissues. Strikingly, these BMSCs have had a malignant
transformation with over-expression of TERT. Then, transferring
of TERT gene into normal BMSCs in vitro lead to the malignant
transformation of the normal BMSCs to certain extent. These results
suggest that GSCs can induce malignant transformation of BMSCs
via activation of TERT gene in BMSCs, which helps to elucidate the
role of TERT in tumor remodeling initiated by GSCs.

Keywords: Glioma stem-like cells, Bone marrow mesenchymal
stem cells, TERT, Malignant transformation, Over-expression

OP-NO.07-04

Combination Immunotherapy in Comprehensive Treatment
of Patients with High Grade Brain Gliomas

Natalia Arkadyevna Korotkaia', Vyacheslav Vladimirovich Stupak’,
Sergey Valeryevich Mishinov', Elena Removna Chernykh?
Tamara Viktorovna Tyrinova?, Olga Yuryevna Leplina®, Aleksandr
Anatolyevich Ostanin?

(1) Department of Neurosurgery Nel, Research Institute of
Traumatology and Orthopaedics n.a. Ya. L. Tsivyan, Novosibirsk,
Russia, (2) Research Institute of Fundamental and Clinical
Immunology, Novosibirsk, Russia

The results of epidemiological and statistical data relating to
malignant brain gliomas make us continue to search for a new
adjuvant treatment from year to year. Consequently, we still find
ourselves in the search for solutions of this problem, and one of
the outputs is the application of immunotherapy using dendritic
cells. Our main target was to assess the safety and efficacy of
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combined immunotherapy for the treatment of the new protocol
with the using of autologous dendritic cells. This abstract describes
the study at the Clinic of Neurosurgery of Novosibirsk RIITO
since 2006 to 2013, which statistically confirms the efficiency
of this method in 49 patients with malignant gliomas treated
with the use of combined immunotherapy, comprising of two
stages: locoregional administration of cytotoxic lymphocytes in
the bed of the removed tumor and subsequent 5-6 injections of
the anti-tumor vaccine based on IFN-alpha-induced dendritic
cells, which were used as antigen presenting cells and as the cells
potentially possessing by a direct cytotoxic effect on tumor cells.
The results of our investigation showed that this course is a safe
method of treatment, having a certain efficiency, which was
characterized by an increase in survival duration in patients with
malignant gliomas, that allows us to make a concludion about the
combination immunotherapy which justifies methods of adjuvant
treatment of this pathology.

Keywords: Malignant gliomas, Dendritic cells, Immunotherapy,
Tumor vaccine, Long-term follow up

OP-NO.07-05
Isolation Process of Human Astrocytes

Tomaz Velnar!, Uros Maver?, Lidija Gradisnik?

(1) Department of Neurosurgery, University Medical Centre Maribor,
Slovenia, (2) Institute of Biomedical Sciences, Faculty of Medicine,
University of Maribor, Slovenia

To study mechanisms of neurotrauma and neurodegeneration, in
vitro organ culture systems with live neural cells are highly appealing.
Astrocytes are especially a focus in research. Mostly, these cells are
isolated from animal tissue. We established a relatively quick and
easy protocol for isolation of astrocytes from the brain biopsies with
a high yield and low risk for contamination. Human astrocytes can
be obtained following cranial operations, especially in neurotrauma
patients after brain necrectomy. In sterile conditions, fragments of
viable tissue that was removed during the operation were collected.
The tissue was cut, grinded and seeded through mesh system. After
sequential centrifugation and separation, sediment was harvested
and cells seeded in suspension, supplemented with special media
(DMEM Advanced) containing high nutrient level (FBS) and
antibiotics (streptomycin, penicillin). Characterization was made
and sub-isolation cells followed. In appropriate environment,
isolated cells retained viability and proliferated quickly. Attachment
was observed after 8 to 10 hours and proliferation after 5 days.
Time to confluence was 21 days. Cell proliferation, apoptosis and
cell senescence were examined after 21 days in culture. The cells
were stable. Under standard culture conditions, cell proliferation
and cluster formation was observed. Cell viability was 90%. GFAP
and DAPI immunohistology was made for characterisation and the
cells were highly positive, confirming the astrocyte markers. The
availability of such system will permit the study of cell properties,
biochemical aspects and the potential of therapeutic candidates for
traumatic and neurodegenerative disorders in a well-controlled
environment on a human astrocyte cell culture.

Keywords: Cell isolation, Human, Brain, Astrocyte

OP-NO.07-06
Self-Assembling Camptothecin  Hydrogel: Interstitial
Therapy for Gliomas

Montserrat A Lara Velazquez', Paula Schiapparelli’, Pengcheng
Zhang?, Ran Lin% Hao Su? Hugo Guerrero Cazares', Alfredo
Quifiones Hinojosa', Honggang Cui?

(1) Department of Neurosurgery. Mayo Clinic Florida, USA, (2)
Department of Chemical and Biomolecular Engineering, and Institute
for NanoBioTechnology. The Johns Hopkins University.

Background: The efficacy of chemotherapy in Glioblastoma (GBM)
patients is limited due to the blood brain barrier (BBB). We have
developed a self-assembling proprietary camptothecin (SAC)
system for local therapy, with high penetration into the brain.
Method: 18 nunu mice were injected into the cortex with GBM-
GFP Luc cells from our patients. Tumor growth was assessed using
bioluminescence (BLI), and tumor resection was performed. We had
2 groups (n=9): 1) Resection+SAC control 2) Resection+SAC. SAC
(5ul) was placed in the cavity. Mice were followed over time with
BLI. Tumor area, drug penetration and survival were determined.
Results: SAC hydrogel remained in the resection cavity, the SAC
released from the hydrogel diffused into the brain parenchyma and
decreased tumor growth resulting in prolonged survival. Control
animals showed a significant increase in BLI signal compared to the
SAC group after resection (276 fold-change in the control group vs
8.9 times in the treated group after 3 weeks of resection, p<0.005). A
significantly increased in survival in SAC vs control group was found
(64d vs 36d respectively, p= 0.0142). A 2.5-fold change reduction in
tumor re-growth on the SAC group was found compared to control
(p=0.003). Deep drug brain parenchyma penetration with a mean of
0.7312+0.088 mm2 was found in SAC group.

Conclusion: SAC hydrogel is an excellent strategy for drug delivery
in brain cancer that exhibits high penetration and survival benefit to
effectively treat the infiltrating part of the tumor, essential for cancer
recurrence, disability and death.

Keywords: Glioblastoma, Local therapy, Hydrogels
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Blockade of Inhibitors of Apoptosis Proteins in Combination
with Conventional Chemotherapy Leads to Synergistic
Antitumor Activity in Medulloblastoma and Cancer Stem-
Like Cells

Shu Mei Chen!, Ying Ying Li’, Chiao Hui Tu?, Nicole Salazar®, Yuan
Yun Tseng?, Shiang Fu Huang', Tai Ngar Lui*

(1) Graduate Institute of Clinical Medical Sciences, College of Medicine,
Chang Gung University, Tao-Yuan, Taiwan, (2) Department of
Neurosurgery, Wan Fang Hospital, Taipei Medical University, Taipei,
Taiwan, (3) Sheila and David Fuente Graduate Program in Cancer
Biology, University of Miami Miller School of Medicine, Miami,
Florida, USA, (4) Department of Neurosurgery, Shuang Ho Hospital,
Taipei Medical University, Taipei, Taiwan

Medulloblastoma (MB) is the most common pediatric primary
malignant brain tumor. Approximately one-third of MB patients
succumb to treatment failure and some survivors suffer detrimental
side effects. Hence, the purpose of this study is to explore new
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therapeutic regimens to overcome chemotherapeutic agent
resistance or reduce chemotherapy-induced toxicity. We detected
the expression of inhibitors of apoptosis proteins (IAPs) in MB and
CD133+ MB cell lines and MB tissues using immunoblotting and
immunohistochemical staining. The antitumor effects of inhibitors
against IAPs on MB or CD133+ MB cells were evaluated by MTT
assay, Annexin V/PI analysis, and caspase-3/7 activity. Autophagy
was assessed by the conversion of light chain (LC) 3-I to LC3-
IT and Cyto-ID autophagy detection kit. MB cells showed higher
expression of IAPs compared to normal astrocytes and normal
brain tissues. Conventional chemotherapeutic agents combined
with small-molecule IAP inhibitors (LCL161 or LBW242) showed
a synergistic effect in MB cells. Combined treatments triggered
apoptosis in MB cells through activation of caspase-3/7 and
autophagic flux simultaneously. In addition, we found that CD133+
MB cells with features of cancer stem cells displayed higher levels
of X-linked inhibitor of apoptosis (XIAP) and cellular inhibitor of
apoptosis 1/2 (cIAP1/2), and were hypersensitive to treatment with
IAP inhibitors. These results shed light on the biological effects of
combination therapy on MB cells and illustrate that IAP inhibitors
are more effective for CD133+ stem-like MB cells.

Keywords: CD133, Inhibitors of apoptosis protein, Medulloblastoma
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Comparison of Glutamate Transporter Activity in
Glioblastoma Multiforme Cells with Astrocytes Using
Invitro Voltammetry Technique and Examination of
Glutamate and Glutamate Receptor Expression Levels
Goksin Sengul', Numan Taspinar’, Mete Zeynal', Ahmet
Hacimuftuoglu?, Hakan Hadi Kadioglu'

(1) Department of Neurosurgery, Medical Faculty, Ataturk University,
Erzurum, Turkey, (2) Department of Medical Pharmacology, Medical
Faculty, Ataturk University, Erzurum, Turkey

Aim: To investigate the physiological and genetic differences of
glioblastoma multiforme (GBM) cells and astrocytes.

Method: Both cell lines were exposed to glutamate (10-7,
10-6, 10-5, 10-4 uM) toxicity for 24 hours. We used MTT
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium  bromide)
assay to evaluate cell viability on both cell lines. In addition we
determined the glutamate reuptake duration by using in vitro
voltammetry technique. Furthermore the expression results of
glutamate transporter (GLT-1) and receptors (NMDA, AMPA, KA)
were analyzed by revers transcription polymerase chain reaction
(RT-PCR).

Results: The in vitro MTT results indicated that 10-5 and 10-
4uM concentrations of glutamate decreased cell viability (15-20%
in rate ) in astrocytes while this two concentrations didn’t show
cytotoxic effect on GBM cells. According to in vitro voltammetry
results, glutamate reuptake durations (T80) were 2.5-3 seconds in
astrocytes and about 4 seconds in GBM cells. In addition, RT-PCR
results that GLT-1 gene expression ratio in astrocytes was 740 times
higher than GBM and NMDA gene expression ratio in astrocytes
was 1230 times higher than GBM. Moreover AMPA receptor gene
expression ratio in astrocytes was 1.5 times higher than GBM.
Conclusion: This study is an important study for detecting the
activity changes in GBM cells for glutamate reuptake. And we did

the RT-PCR studies for showing the etiology of this stuation. We
found this activity changes are related with the expression levels of
glutamate transporters.

Keywords: In-vitro voltammetry, Glioblastoma multiforme,
Glutamate
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Effects of Glycogen Synthase Kinase Inhibitor on
Glioblastoma Multiforme Cell Line Via Apoptosis and Cell
Signaling Pathways

Mahmut Camlar', Eda Acikgoz?, Kenan Demir?, Fiisun Ozer!,
Hiiseyin Aktug?

(1) Department of Neurosurgery, Izmir Tepecik Educational and
Research Hospital, Izmir, Turkey, (2) Department of Histology and
Embryology, Ege University, Izmir, Turkey

Glioblastoma multiforme is known as the most common and
agressive primary brain tumor that approximately 9000 new people
are diagnosed every year over the world. Grade IV/V types of
gliomas are known as glioblastoma multiforme. Despite the totally
surgical procedure and following chemoradiotherapy, patients
diagnosed with glioblastoma survive less than 24 months and the
recurrence of the tumour is almost a rule. This failure in treatment,
has led researchers to understand the molecular pathogenesis of
the disease and cellular signaling pathways. In accordance with this
purpose; GSK3 inhibition of GBM cell lines planned and the results
of this inhibition to the apoptosis process via epidermal growth
factor Receptor (EGFR) and nuclear factor kappa Beta (NF-xB) are
studied. Glioblastoma (U-87 mg) and normal brain (svgp12) cell
lines used and said pathways were subjected to immunofluorescence
analysis and cell viability tests. With the use of GSK3 inhibitor on
GBM cell line results as decreased expression of NF-«xB. Although
increased apoptosis has been shown both brain cell line and GBM
cell line with the addition of GSK3 inhibitor. With the help of this
study, a common malignant brain tumor that could not be taken too
much way about the kind of treatment, light is shed on the literature
to investigate the potential therapeutic model that would inactivate
the level of cellular signaling pathways

Keywords: Glioblastoma multiforme, Cell signaling, Apoptosis,
Glycogen synthase kinase 3
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Serum rs5050 AGT Polymorphism is Related with Poor
Prognosis in Astrocytoma: Potential Biomarker in Blood

Alexander Perdomo Pantoja', Talia Wegman Ostrovsky?, Sonia
Iliana Mejia Perez?, Juan Luis Gomez Amador?

(1) Department of Neurosurgery, National Institute of Neurology and
Neurosurgery, Mexico City, Mexico; Department of Neurosurgery,
Johns Hopkins University School of Medicine, Baltimore, USA, (2)
Division of Research, National Cancer Institute, Mexico City, Mexico,
(3) Department of Neurosurgery, National Institute of Neurology and
Neurosurgery, Mexico City, Mexico

Background: Glioma is the most common intrinsic primary tumor
of the central nervous system in the adult population worldwide.
Several biomarkers in glioma have been studied, mostly in tumor
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tissue. The Renin-Angiotensin System, in addition to its systemic
function, has been found to exhibit local and paracrine functions.
The rs5050 polymorphism of the human AGT gene has been shown
to lead to differences in promoter activity and gene transcription
in vitro. The localized expression of RAS components and AGT
polymorphisms has been linked to some types of cancer. My
neurosurgery thesis project determined the relation between the
rs5050 polymorphism of the AGT gene in blood and astrocytoma
prognosis in a prospective analytical study.

Method: We analyzed blood samples from 48 adult patients
diagnosed with primary astrocytoma at the National Institute of
Neurology and Neurosurgery, without prior treatment and before
surgery. Our study assessed the rs5050 polymorphism of AGT as a
serum prognosis biomarker for astrocytoma.

Results: Kaplan-Meier survival analysis curves revealed a significant
correlation between the recessive heritance pattern of rs5050 and
poor survival, indicating that the G-allele could serve as a prognosis
factor (p 0.018). A lower survival rate in the recessive heritage
group was found compared to both the dominant and co-dominant
heritage groups (2 vs 11 months).

Conclusion: This was the first study to identify a serum RAS
component as a practical, safe and less invasive biomarker for poor
prognosis in astrocytoma. This serum biomarker could potentially
help in neurosurgical decision-making and to better predict patient
survival.

Keywords: Glioma, Serum biomarker, Renin angiotensin system,
Angiotensin, Prognosis
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Surgical Excision of Tumours Affecting the Left
Supplementary Motor Area (SMA); A Prospective Series of
SMA Syndrome Incidence, Features and Surgical Outcomes

Joanna Ashby, Neuza Neves, Babar Vaqas, Aida Kafai, Darreul
Sewell, Toby Charles Thomas, George Samandouras

Department of Neurosurgery, Queen Square, The National Hospital
for Neurology and Neurosurgery, London, UK

Background: Tumours affecting the SMA may deter surgeons from
intent of maximum resection to avoid development of motor or
language component of SMA syndrome. We present our experience
with resection of tumours affecting the left SMA, and features of the
SMA syndrome.

Method: All data collected prospectively. Tumour location on
SMA proper, pre-SMA, and cingulate gyrus were determined
radiologically. Incidence and timing of SMA syndrome with motor
and/or language components were recorded. Tumour type and
MRI-based extent of resection (EOR) were analysed.

Results: During an 18-month period (February 2015 to June 2016)
17 patients with tumours affecting the left SMA had surgery by a
single surgical team in our institution. Six male, 11 female; mean
age 53 years (range 31-73). SMA proper was involved in 17 cases;
pre-SMA in 10 and cingulate gyrus in 9 cases. Awake cortical/
subcortical mapping for motor and language testing was employed.
Gross total resection (GTR, >95%) was achieved in all 17 cases
(100%). SMA syndrome occurred in 7 patients, with hesitancy
to initiate speech in 7 patients and motor weakness/hesitancy to
initiate movement in 4 patients. All features resolved, < 2 weeks in 5

patients and < 12 weeks in 2 patients.

Conclusion: Complete excision of tumours affecting the SMA
proper/pre-SMA is feasible. The SMA syndrome is a real possibility
and comprises of both motor and/or language initiation hesitancy.
All cases resolved with no permanent deficits. Intraoperative, awake
language/motor mapping is essential. SMA location of tumours
should not deter surgeons from complete resections.

Keywords: SMA, SMA syndrome, Brain mapping, Glioma
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Complex Intracranial Epidermoids - Navigation and
Endoscope Assisted Comprehensive Microsurgical
Management

Suryakant Suresh. M Dugani
Dept  Neurosurgery, S.D.M.Medical
Karnatak State, India

College.  Dharwar-Hubli,

Background: Intracranial epidermoids are epithelially derived
lesions, which may present many challenges for the surgical
treatment. Often encasing vital neurovascular structures and extend
to multiple cisterns and compartments, making surgical resection
difficult. We aimed to treat these lesions with help of endoscope,
neuronavigation along with microscope for the better outcome.
Method: At our institute over last 20 yrs we have surgically treated
185 patients with these lesion at various locations in the brain
and skull base. Earlier we treated only with microsurgically, since
2009 we started applying endoscope (48 cases) and since 2010
neuronavigation. Initially endoscope was used for visualisation later
it is used for guided dissection and removal.

Results: All cases had post operative C.T/MRI scans, gross total
removal was done in 164 cases, remaining 21 pateints had near total
removal.5 patient had post op meningitis. 18 pts had CSF leakes,
there were 3 deaths. 28 patients had transient various cranial nerve
deficits.21 patients had transient hemiparesis, all recovered over
time.

Conclusion: Endoscope, navigation assisted microsurgical removal
of epidermoids will increase the total resection rates, reduces
surgical trauma, brain retraction and trauma to neurovascular
structures, and achieves complete cure with excellent functional
recovery in majority of the complex intra cranial epidermoids.
Keywords: Complex intracranial epidermoids, Microsurgery,
Application of endoscope and navigation, Dissection of vital
neurovascular structures, Dissection of cranial nerves, Excellent
outcome
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Basal Ganglia GCTs: A Single Hospital Series in Taipei VGH

Hsin Hung Chen', Shih Chieh Lin? Feng Chi Chang’, Muh Lii
Liang', Yie Wei Chen?

(1) Division of Pediatric Neurosurgery, Taipei Veterans General
Hospital, Taipei, Taiwan, (2) School of Medicine, National Yang-Ming
University, Taipei, Taiwan

Background: Germ cell tumors (GCTs) originating in the basal
ganglia (BG) are rare. It is notorious for the diagnostic difficulty and
the majority of the patients present symptoms similar to multiple
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sclerosis or stroke. The authors investigated factors related to the
diagnosis of these lesions as well as outcome in order to improve the
treatment efficacy.

Method: We retrospectively reviewed the clinical features,
neuroimaging studies, tumor markers, management, and outcome
of these 55 patients from 1985 to 2016 in Taipei Veterans General
Hospital.

Results: 51 of them were boys and 4 were girls. The mean age of
diagnosis was 12.6 years. 37 patients presented with progressive
hemiparesis, 9 with headache and nausea/vomiting, and 6 with
precocioius puberty. 33 Patients have histopathological diagnosis:
germinoma in 21, teratoma in 3, and other type of tumors in
9. 10 patients had bilateral BG tumors. Postoperative primary
adjuvant therapies included radiotherapy, chemotherapy alone, and
combined chemotherapy and radiotherapy. 51 patients survived,
and 4 patients died. Local recurrence was observed in all of the
patients received solitary chemotherapy only.

Conclusion: The BG is a significant locus for intracranial germ cell
tumor and can be bilateral. The initial image finding may be subtle
and it should be highly suspicious when hemiparesis or precocious
puberty presented in children. Although rarely reported in Western
countries, it does exist in Taiwan as well. Treatment of GCTs in
specific location is similar to GCTs in other intracranial locations.
Keywords: Germ cell tumor, Basal ganglia, Intracranial, Children
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Analysis of Survival in Patients with Brain Metastases
Treated Surgically: Impact of Age, Gender, Oncologic Status,
Chemotherapy, Radiotherapy, Number and Localization of
Lesions and Primary Cancer Site

Matheus Fernandes Oliveira, Daniella Brito Rodrigues, Juliete
Melo Diniz, Bianca Medeiros Abreu, Fernanda Kamimura, Ulysses
Oliveira Sousa, Jose Marcus Rotta, Ricardo Vieira Botelho

Sao Paulo, Brazil

Aim: To evaluate the survival of patients with brain metastases
treated surgically according to the potentially involved factors.
Method: 71 patients treated surgically were analyzed with the
diagnosis of brain metastases during the period from January 2011
to November 2014, totaling 47 months of follow-up. The curve of
Kaplan-Meier method was used for survival analysis.

Results: We evaluated 71 patients with brain metastases treated
surgically, 44 female and 27 male, mean age of 60.1 years. According
to the Karnofsky scale, 44 patients were classified with Karnofsky
greater than or equal to 70 and 27 patients with Karnofsky less
than 70. Lung was the primary site most commonly found. Death
occurred in twenty patients (28%) and lung tumors are responsible
for most deaths. Twelve patients had supra and infratentorial
metastases, fifty-nine only had supratentorial lesions, and lesions
were multiple in twenty-eight patients and single in forty-three.
Thirty patients were also treated with chemotherapy, eighteen were
treated with chemotherapy and radiation therapy, while only three
received radiotherapy alone. Survival analysis by Kaplan-Meier
curve showed no statistical significance according to age, histological
type, location, Karnofsky, chemotherapy and radiotherapy. There
was statistical significante regarding gender.

Conclusion: Factors analyzed did not change survival, except for

gender. This fact may probably be explained due to systemic and
diffuse behavior of cancer.
Keywords: Metastasis, Survival analysis, Cancer, Prognosis
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Experience with a New Model of Awake-Awake-Awake
Craniotomies for Tumours in Eloquent Locations; Technique
and Outcomes of a Prospective, Consecutive Series of 50
Cases with Patient Perception Data

Neuza Denise Neves, Joanna Ashby, Babar Vaqgas, Toby Thomas,
Darreul Sewell, George Samandouras

The National Hospital for Neurology and Neurosurgery, Queen
Square, London, UK

Background: The value of brain mapping in maximum/safe
resections is well established. Anaesthetic techniques, mapping
paradigms and task interpretation predicated on alert, cooperative
patients. We present our initial experience/results with the awake-
awake-awake (A-A-A) technique.

Method: During a 14.5 month-period (December 2015-March
2017) 50 consecutive, adult patients with tumours in eloquent areas
had surgery using the A-A-A technique. Patients were conscious
throughout; no intubation/laryngeal mask used. Data collected
prospectively including demographics; MRI-based extend of
resection (EOR); temporary (<4 weeks) and permanent (>4 weeks)
deficits. Thirty-eight patients (cases 13-50) completed a concurrent
questionnaire including pre-operative anxiety; pain during clamp
insertion (P1); drilling (P2) and during tumour removal (P3); and
willingness to repeat the procedure, if necessary in future. The
numeric rating scale (NRS, 0-10) employed to quantify pain.
Results: There were 28 males, 22 females. Forty-one cases (82%)
were considered inoperable by other institutions or high surgical
risk at local tumour board. Twenty-nine patients (79.3%) had pre-
operative anxiety. All patients tolerated the A-A-A with no adverse
effects; no failed awakes or stimulation-induced seizures recorded.
Mean values of NRS (0 minimum-10 maximum) were 0.4 during
clap insertion; 0.25 during drilling; and 1.9 during surgery; 97.3%
of patients indicated they would undergo the same procedure in
future, if necessary. Gross total resection (295%) was achieved in 47
patients (94%) with 3 (6%) mild, and 0 severe permanent deficits.
Conclusion: A-A-A craniotomy is feasible and safe; our series
showed no failed awakes; maximum resections in high-risk/
inoperable tumours; and high (97.3%) patient-satisfaction rates.
Keywords: Brain mapping, Awake craniotomy, Glioma, Extend of
resection, Brain tumour
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Expression of E-Cadherin in Sudanese Meningioma Patients

Sawsan Ahmed Aldeaf', Alsadig Gassoum Fadlalla’, Mohamed
Abderahman Arbab? Lamyaa Ahmed Mohamed’, Ahmed
Mohamed Elhassan®

(1) National Center of Neurological Sciences, Sudan, (2) Khartoum
University, Faculty of Medicine, (3) Institute of Endemic Diseases, (4)
Ahfad University, School of Medicine

Meningiomas are one of the commonest intracranial tumors and
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account for 20% of all primary intracranial neoplasm. However,
the true incidence is likely to be much higher, since many benign
meningiomas do not produce symptoms. A recent study from the
National Center of Neurological Sciences Khartoum, Sudan done
by Arbab etal. indicated that, the incidence of meningioma was
found to be more than 65%. In this pilot study we aimed to detect
E-Cadherin in meningioma variants among sudanese patients.
Twenty one of meningioma tumors were randomly selected from the
National center of Neurological sciences Khartoum Sudan during
March 2015 to May 2015. Tumors specimens were obtained from
21 intracranial meningioma. All tumors were classified according
to WHO guidelines (2007). The findings of this study showed that
E-Cadherin was detected in 85.7% of the patients mostly in the
fibrous and atypical variants. Moreover, in this study the fibrous
meningioma was strongly expressed E-Cadherin in75% of the cases.
Keywords: E-Cadherin, Meningioma, Sudan
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The Outcomes and Techniques of Middle Fossa Approach for
Intracanalicular Vestibular Schwannomas

Shiming He, Tianzhi Zhao, Yingxi Wu, Yan Qu, Guodong Gao
Department of Tangdu Hospital, The Fourth Military Medical
University, Xian, China

Aim: To discuss the surgical outcomes and techniques of middle
fossa (MF) approach for intracanalicular vestibular schwannomas.
Method: Ten patients diagnosed with intracanalicular vestibular
schwannoma from Jan 2012 to Dec 2015 received surgery treatment
via MF approach. A converse “r’-shape incision was made anteriorly
to the tragus. The imagined internal acoustic canal (IAC) was
identified by using the bisection of the angle between the greater
superficial petrosal nerve (GSPN) and the arcuate eminence. The
bone between the imagined IAC and trigeminal nerve impression
was drilled from posteromedially to anterolaterally and within
the distance of 8 mm anterior to the petrosal ridge. A right-angle
detacher was used to identify the anterior and posterior wall of
IAC and the drilling was limited to the superior wall. The tumor
was resected from medially to laterally after exposure. The effects
of surgery on hearing outcome and facial nerve outcome were
assessed with American Academy of Otolaryngology-Head and
Neck Surgery (AAO-HNS) classification and House-Brackmann
(HB) grading respectively.

Results: All patients achieved complete resection of tumor. There
is no death case. The MRI results 6-12 months after surgery suggest
no recurrence of tumor. The postoperative effective hearing (Class
A/B) preservation rate was 80%, while the functional facial nerve
(Class I/IT) preservation rate was 90%.

Conclusion: For intracanalicular vestibular schwannomas,
microsurgery via the MF approach offers good preservation of
hearing and facial nerve function. Being familiar with the anatomy
and techniques of this approach will help to reduce the operative
complications.

Keywords: Middle fossa approach, Internal acoustic canal,
Vestibular schwannoma, Hearing preservation
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The Effect of Only Total Surgical Excision of WHO Grade I-II
Glial Tumors on Prognosis without Chemo-Radiotherapy

Ramazan Alper Kaya, Kenan Kibici
Istanbul Kemerburgaz University, Medicine Faculty, Department of
Neurosurgery, Istanbul, Turkey

Twenty seven consecutive patients with pathological result of
WHO Grade I-IT glial tumors in whom gross total excision was
confirmed with immediately postoperative MRI, were included in
this study. None of these patients were underwent chemotherapy or
radiotherapy. The follow-up period changes from 1 year to 6 years
(mean=3.6 years). The localisations of tumors as follows: Insuler (4,
14.8%), nonelequent hemispheric cortical-subcortical (4, 14.8%),
temporobasal (7, 25.8%), corpus callosum(1, 3.7%), basal ganglia
(1, 3.7%), frontobasal (4, 14.8%), motor cortex (3, 11.1%), cingulate
gyrus (1, 3.7%), periquadrigeminal sistern (1, 3.7%), pineal (1,
3.7%). The clinical conditions of patients were evaluated according
to Karnofsky scale both preoperatively and early postoperatively and
also six months after operation. Intraoperative MRI was not used
in these operations. On the other hand intraoperative ultrasound
and also neuronavigation (particularly in patients with hemispheric
cortical-subcortical lesions) were used during the operation.
During the follow-up of our patients no recurrency was observed.
In two patients temporary disarthria and in one temporary left
upper extremity weakness occured.

Gross total surgical excision confirmed with MRI taken immediately
after operation has satisfactory results in patients with WHO grade
I-1I gliomas without needing chemoteraphy or radiotheraphy.
Keywords: Brain tumor, Low grade glioma, Surgical treatment,
Recurrence of glioma
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Do Surgeons with Varying Microscopic Experience Have
Similar Learning Curves in the Endoscopic Transsphenoidal
Technique for Pituitary Adenomas? Initial Results from an
Institutional Review

Ribhav_Pasricha, Ashish Suri, Amandeep Kumar, Rajinder K
Laythalling, Bhawani Shankar Sharma

Department of Neurosurgery, All India Institute of Medical Sciences,
New Delhi, India

Background: Neurosurgeons experienced in microscopy show
a resistance in switching over to the endoscopic technique for
pituitary adenomas because of its technically challenging nature.
The study aimed to identify this learning curve and if the overall
improvement in surgical results is similar for different surgeons,
regardless of their previous experience with microscopy.

Method: This was a retrospective study analyzing outcomes for
endoscopy between November 2009 and September 2013. The three
primary neurosurgeons had 20, 10 and 5 years previous experience
with microscopy. The series was divided into 2 groups designated
early and late and compared for intraoperative and postoperative
parameters. Each surgeons’ individual cases were also divided into
two halves and analyzed.

Results: 110 cases were included in the study. In the second half,
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the mean postoperative stay (in days) decreased from 8.67 to 5.55
(p=0.002). Patients having gross total resection were 29% in the first
half and 67% in the second half (p<0.001). The mean postoperative
size of residual tumor decreased from 1.32 cc to 0.72 cc (p=0.085).
There was also significant improvement in the mean percentage
excision achieved, with an additional 7.38% tumor resection
achieved in the second half (p=0.008). These results were also
mirrored in each surgeon’s individual assessments as well.
Conclusion: Endoscopy is a relatively novel technique and has a
definite learning curve, but with time and experience, operative
outcomes show a significant improvement. This technique can be
mastered by neurosurgeons of varying experience as all surgeons
show similar learning curves regardless of their previous experience
with microscopy.

Keywords: Transsphenoidal pituitary surgery, Endoscopic surgery,
Learning curve, Multisurgeon surgical audit, Neuro-endoscopy,
Pituitary adenoma
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Endoscopic Endonasal Resection of Skull Base Chordoma:
Case Series and Review of Literature

Mohammad Samadian, Nader Akbari Dimaghani, Mohammad
Hallajnejad, Seyed Hadi Samimi, Omidvar Rezaei
Loghman Hospital- Shaheed Beheshti Medical University, Iran

Background: Skull base chordoma is a rare tumor with slow and
progressive growth. Significance of this tumor is it’s difficult to
access location in skull base. This is the reason for various proposed
techniques for resection of the tumor. Endoscopic endonasal
technique is a minimally invasive approach that gives surgeons
opportunity of total resection of tumor and low morbidity. Total
resection of the tumor is the main determining factor of prognosis.
Method: In this article we retrospectively studied 18 patients with
pathological diagnosis of skull base chordoma treated in Amiralam
hospital, Loghman-Hakim hospital and Day general hospital,
Tehran, Iran, between 2005 and 2012. All patients underwent
endoscopic endonasal surgery. Thirteen patients were primary
cases but 3 and 2 cases were referred respectively after radiation
failure and recurrence after craniotomy. Mean follow-up time was
23 months. Difficulty in swallowing and speech, diplopia and nasal
obstruction was common presenting symptoms.

Results: Gross tumor resection was feasible in 13 cases. Subtotal
resection was done in 5 cases. During follow-up, 1 case died from
disease and tumor recurred in other 8 cases. Nine patients are
disease free. Eight recurrences and 1 mortality were in cases that
underwent subtotal resection or referred to us after radiation failure.
The major operative complication was a case of pneumocephalus.
Conclusion: Endoscopic endonasal resection of skull base
chordoma is a low morbidity approach, advisable in most cases.
We think that total resection is the best surgical strategy. We
recommend postoperative radiation in all patients.

Keywords: Endoscopic, Endonasal, Skull base, Chordoma
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Differing Pituitary Stalk Dosimetry for Preventing
Hypopituitarism After Stereotactic Radiosurgery in
Functional and Nonfunctional Pituitary Tumors

Ribhav Pasricha, Deepak Agrawal, Manmohan Singh, Shashank
Sharad Kale, Bhawani Shankar Sharma, Ashok Kumar Mahapatra
Department of Neurosurgery, All India Institute of Medical Sciences,
New Delhi, India

Background: The commonest side effect of stereotactic radiosurgery
(SRS) for pituitary tumors is the development of hypopituitarism.
The aim was to to find cutoff values of maximum radiation dose to
pituitary stalk that could predict development of hypopituitarism in
secretory and nonsecretory adenomas.

Method: In this retrospective study, patients with pituitary
adenomas, who were treated with SRS from January 2010 to June
2013 and had minimum radiological and hormonal follow-up of 2
years were enrolled. In follow-up, contrast MRI was done annually
alongwith 6 monthly visual field charting. Complete hormone
analysis was done immediately before SRS and at 6 monthly
intervals in follow-up.

Results: 96 patients were included (45 functional and 51
nonfunctional). The incidence of new or worsened hypopituitarism
was 40% and 17.6% respectively with a mean follow-up in these
patients of 41 months. Maximum stalk dose delivered was found
to be an independent predictor of development of post-SRS
hypopituitarism (p=0.001). For functional adenomas, based on the
ROC curves, a cutoff value of 218.4 Gy was obtained which could
predict development of post-radiosurgical hypopituitarism, with a
sensitivity of 77.78% and specificity of 74.07%. Radiological tumor
control rate was 95.6%. Good endocrinologic outcome was achieved
in 80.6%, 71.4% and 90% in acromegalic tumors, prolactinomas,
and Cushings disease patients, respectively.

Conclusion: Maximum radiation dose delivered to pituitary stalk
is an independent risk factor for development of postradiosurgical
hypopituitarism. A cutoft of 18.4 Gy in secretory tumors and 11.3
Gy in nonsecretory tumors for maximum radiation dose received
by the stalk significantly decreases post-SRS hypopituitarism.
Keywords: Stereotactic radiosurgery, Nonfunctional pituitary
adenomas, Secretory pituitary adenomas, Hypopituitarism,
Gammaknife, Pituitary stalk

OP-NO.09-04

Utilizing the Adenoma Pseudocapsule, Can Surgery
Replace Dopamine Agonists as First Line of Treatment in
Prolactinomas?

Mohamed A Elzoghby', Iman H Hewedi?, Maram M Mahdy®

(1) Department of Neurosurgery, Ain Shams University, Cairo, Egypt,
(2) Department of Pathology, Ain Shams University, Cairo, Egypt,
(3) Department of Endocrinology, Ain Shams University, Cairo, Egypt

Background: Around 15% of patients with prolactinomas do not
experience normalization of their prolactin levels in response to
dopamine agonists and even higher percentage of patients do not
achieve reduction in tumor size due to primary/secondary dopamine
agonist resistance and medication intolerance/non-compliance.
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Recent literature has demonstrated a high rate of remission in
patients with prolactinomas operated upon by transsphenoidal
resection.

Method: Twenty patients presenting with hormonal dysfunction
due to over secretion of prolactin (>200 mcg/L) were enrolled
in this study. Giant adenomas were excluded from this study.
All patients were operated upon by endoscopic transsphenoidal
extracapsular resection utilizing the adenoma pseudocapsule as a
surgical resection plane. Remission was defined as postoperative
normalization of hormonal hypersecretion.

Results: Remission was achieved in 90% of patients with
normalization of serum prolactin. The remaining 10% (2 patients)
experienced only a reasonable reduction in their prolactin
level due to a cavernous sinus residual and required adjuvant
medical treatment and gamma knife. Intraoperative CSF leak was
encountered in 20% of cases, however with appropriate repair
none of our patients experienced postoperative leakage. No serious
complications were encountered in any of our patients, only 10%
(2 patients) experienced transient diabetes insipidus. Length of
hospital stay ranged from 2-4 days.

Conclusion: Endoscopic transsphenoidal resection utilizing the
adenoma pseudocapsule is a safe and effective method for treatment
of prolactin secreating pituitary adenomas. Our results indicate that
a higher remission rate can be achieved in prolactinomas with no
cavernous sinus invasion than that achieved by lifelong treatment
with dopamine agonists.

Keywords: Prolactinoma, Endoscopic, Transsphenoidal,
Pseudocapsule

OP-NO.09-05

Clinically Silent but Rapidly Growing Somatotrophinomas:
Neurosurgical Management

Mario Giordano, Amir Samii, Hussam Metwali, Rudolf Fahlbusch
International Neuroscience Institute; Department of Neurosurgery,
Hannover, Germany

Background: Silent pituitary adenomas have been identified in
the 1970s. They consists classically in adenomas showing hormone
production at the histopatological examination however without
clinical signs and symptoms. We report our experience about
clinically silent pituitary adenomas with focal invasion of the
cavernous sinus describing the neurosurgical treatment strategy.
Method: We identified three patients suffering from clinically silent
somatotrophinomas within a series of 142 pituitary adenomas
operated consecutively with the aid of intraoperative magnetic
resonance imaging (MRI) (Brainsuite 1.5T). Tumor size, invasion
pattern and hormonal features were studied preoperatively and at
long-term follow-up.

Results: In two of the three cases total tumor removal was possible
based on intraoperative MRI, the patients show normal hormonal
status and no recurrence at three years follow-up. In the third
case due to the different features of the tumor, complete resection
was not possible due to invasion of the cavernous sinus and a
multimodal treatment, including radiosurgery, was performed that
allowed regularization of the hormonal status and control of the
residual tumor.

Conclusion: Silent GH-producing adenomas are infrequent tumors.

Every case should be evaluated singularly taking into consideration
patient’s symptoms, MRI and immunohistochemical features. Total
microsurgical removal can be curative, in case of partial removal a
tailored adjuvant treatment should be considered. In objectively not
resectable tumors preoperative medical treatment remains always
an option.

Keywords: Silent, Pituitary, Adenoma, GH

OP-NO.09-06

Multistage Surgical Treatment of Giant Pituitary Adenomas

Andriy Huk, Orest Palamar, Dmitriy Teslenko, Dmitriy Okonskiy,
Ruslan Aksyonov

Neuroendoscopy and Craniofacial Surgery Section, Romodanov
Neurosurgery Institute, Ukraine

Background: Giant pituitary adenoma (GPA) larger than 40 mm,
increase the risk of complications in removing the one-stage, taking
into account parasellar invasive growth and widespread suprasellar
in the third ventricle.

Method: We conducted a retrospective analysis of 31 patients with
GPA, including 10 multi-stage surgical treatment (32.3%). The
first step is always enforced endoscopic endonasal transsphenoidal
(EET) removal of GPA. The second stage of surgical treatment (EET
or transcranial) determined the localization of residual tumor, its
size and relationship to the third ventricle, supraclinoid part of
carotid artery. Average tumor size was 50x37x40mm (in the sagittal
size ranged from 30 to 73 mm in coronary - 32-60 mm).

Results: The total removal during multistage surgical treatment
was achieved in 8 cases (80%), subtotal in 2 cases (20%). One year
after surgery, 80% of patients had excellent functional outcome
(Karnofsky Performance Score > 70 and Glasgow Outcome Score
5).

Conclusion: Multi-stage removal of GPA is aimed at reducing the
risk of possible complications of surgery GPA and transfer them
from the “dangerous condition” in the “safe condition” (small size
residual tumor). The second stage was carried out radical removal
of the tumor (access with defined ratio of residual tumor to
supraclinoid part of carotid artery).

Keywords: Pituitary adenomas, Surgical treatment, Multistage
surgical treatment
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Surgical Resection of Pituitary Tumors in Cushing-ETSS
Approache

Guive Sharifi’, Nader Akbari’, Tohid Emami Meybodi?>, Hosein
Hasooni®

(1) Shahid Behshti University of Medical Sciences-Neurosurgery
Department, Iran, (2) Iran University of Medical Sciences, (3) Shahid
Behshti University of Medical Sciences, Iran
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The diagnosis of Cushing’s syndrome is made on the basis of clinical
assessment and dynamic hormone testing. The availability of new
diagnostic and imaging techniques has improved the sensitivity
of microadenoma detection. When an experienced pituitary
surgeon performs the operation, the cure rate for smaller tumors
(microadenomas) is 80 percent to 85 percent. If the tumor spread
into nearby internal structures, the cure rate is 50 percent to 55
percent. Neurosurgeons who specialize in pituitary tumor surgery
utilize a technique that removes the tumor as one piece. They find
the tumor and dissect it around the edge. The endoscopic endonasal
approach is a minimally invasive approach, using your natural nasal
passageway. It does not require a head incision. An endoscopic
technique can be very effective in safely removing tumor, while at
the same time minimizing hospitalization time and discomfort.

In this article we report result of the average 3 years follow-up of
cushing patients that treated by ETSS approach. in our 50 follow-
op cases we will report all lab data, MRI follow-ups and endocrine
result of the surgery.

Keywords: Cushing, ETSS, Endocrine

OP-NO.09-09

Hybrid-Fluorescein Guided Surgery for Functioning and
Non-Functioning Pituitary Adenomas

Samuel Romano-Feinholz, Paula Alejandra Benitez-Gasca, Ernesto
Martinez-de la Maza, Cristopher German Valencia-Ramos, Victor
Alcocer-Barradas, Juan Luis Gomez-Amador

National Institute of Neurology and Neurosurgery, Mexico

Background: The use of intraoperative sodium fluorescein
(FNa) for resection of central nervous system (CNS) tumors has
gained recognition since it’s beginnings in the 1990’. Until now
its application has only been reported in high-grade gliomas,
metastases, primary CNS lymphoma, meningiomas, schwannoma
and craniopharyngioma. We present the first series of pituitary
adenomas (functioning and non-functioning) treated via a hybrid
FNa-guided surgery.

Method: Until today we have included 13 patients with pituitary
adenomas (6 non-functioning, 5 acromegaly, 1 Cushing and
1 prolactinoma) treated via a hybrid surgical technique with
endoscopic-endonasal resection guided by fluorescence after
administration of 8mg/Kg of FNa viewed under the yellow 560 filter
(OPMI Pentero 900, Carl Zeiss, Germany).

Results: Total resection was achieved in 11 patients (84%), 1 patient
(7%) presented CSF leak, 8 patients (61%) presented transient
diabetes insipidus, 0 patients presented allergic reactions to FNa.
The mean surgical time was 278 minutes (180 - 365 min), mean
blood loss was 488 mL (150 — 2200 mL) and mean length of
hospitalization was 6 days (2 - 14 days).

Conclusion: The use of FNa is a safe and useful tool for differentiating
tumor from glandular and scarring tissue. Its use may increase the
rate of total resection, of special importance in functioning and
recurrent tumors. The main disadvantage is the need for direct
visualization of the fluorescent tissue under the microscope.
Keywords: Pituitary adenoma, Fluorescence, Sodium fluorescein

OP-NO.10-01

Intraoperative Change in the Fractional Anisotropy of the
Optic Chiasma as an Early Predictor of the Visual Outcome
After Optic Chiasma Decompression in Patients Operated in
the Setting of Intraoperative MRI

Hussam Metwali', Giordano Mario', Kniese Katja', Paternd
Vincenzo!, Samii Madjid', Samii Amir? Fahlbusch Rudolf'

(1) International Neuroscience Institute, Hannover, Germany,

(2) Leibniz Institute for Neurobiology — Magdeburg, Germany

Background: We correlated the intraoperative change in the FA of
the optic chiasma after its decompression to the early and delayed
visual outcome in patients with suprasellar tumors operated under
intraoperative MRI control.

Methods: Thirty sequential patients with suprasellar tumors
presented with the chiasma compression syndrome were operated
under intraoperative MRI control (Magnetom Espree Siemens
AG Medical Solution) between March 2014 and March 2016 and
included in this study. The FA of the optic chiasma was measured
immediately before and immediately after tumor resection. The
visual impairment score (VIS) was used to quantify the extent of
ophthalmological disturbances before surgery, within two weeks,
and three months after surgery. Wilcoxon Signed-Rank Test was
used to compare the VIS before and after surgery and the FA before
and after surgery. The correlation between the change in the FA
and the early and late improvement of the VIS was tested using
Spearman’s rank correlation coefficient.

Results: The VIS improved significantly after surgery. The FA values
of the optic chiasma decreased significantly after decompression.
The early and the delayed improvement of the VIS was correlated
to the decrease in the average FA values of the optic chiasma after
its decompression.

Conclusion: The intraoperative decrease of the FA of the optic
chiasma is directly related the early and the delayed improvement
of visual impairment. It could be used as an early predictor of the
visual outcome even in patients with unchanged or even worsened
early postoperative visual status.

Keywords: Optic chiasma, Fractional anisotropy, Diffusion
weighted images, Intraoperative MRI
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Intraoperative Preservation of Motor and Language Fibers by
a Simple and Unique Technique

Fumio Yamaguchi', Tadashi Higuchi?, Hirotomo Ten® Tomoko
Omura?, Koji Adachi®, Takayuki Kitamura®, Hiroshi Takahashis,
Akio Morita?

(1) Department of Neurosurgery for Community Health, Nippon
Medical School, Tokyo, Japan, (2) Department of Neurological
Surgery, Nippon Medical School, Tokyo, Japan, (3) Department
of Judo Therapy, Faculty of Health Care, Teikyo Heisei University,
(4) Neurological Institute, Nippon Medical School Chiba Hokusoh
Hospital, (5) Department of Neurological Surgery, Nippon Medical
School, Musashikosugi Hospital, Kanagawa, Japan, (6) Department
of Neurosurgery, Kasugai Rehabilitation Hospital

Background: A rapid and precise technique for intraoperative
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identification of the neural pathway is essential to meet the
demand of functional preservation in brain tumor patients. For
this purpose hand-held deep electrode (NY Tract Finder) was used
and evaluated for its role in intrinsic brain tumor surgery in critical
brain structures.

Method: 44 consecutive glioma patients who had any risk of
important neural tract damage were included in this study. A
hand-held bipolar deep electrode (NY Tract Finder) (named after
Nippon Medical School Yamaguchi) was used in combination with
neuronavigation system.

Results: Motor and Language-related neural fibers were found prior
to the resection of tumor tissue adjacent to these neural tracts. This
technique enabled the avoidance of any injury of critical neural
structures during resection of intrinsic tumor such as glioma and
even metastatic brain tumors. This technique has been widely used
in major hospitals in Japan, Taiwan and China.

Conclusion: This simple and unique technique provides safe
resection of brain tumors and consequently secures patients’ quality
of life.

Keywords: Brain mapping, Awake surgery, Glioma, Metastatic
brain tumor, QOL

OP-NO.10-03

Advanced Intraoperative Ultrasound - A Multipurpose
Adjunct in Brain Tumor Surgery

Aliasgar Moiyadi, Prakash Shetty
Tata Memorial Centre, Mumbai, India

Background: Intraoperative US (IOUS) has been one of the oldest
adjuncts used in the neurosurgical operating room. Advances in
technology have overcome the initial limitations of IOUS which has
over the recent years emerged as a very powerful and muli-purpose
adjunct during tumor resections. We review the status of IOUS
based on our 10 year experience in over 400 cases.

Methods: A review of our experience beginning with 2DUS and
evolving into the use of coregistered 3D navigated US and Direct
3DUS is presented. We evaluated the utility of the IOUS in different
setups and assessed its predictive accuracy and impact on extent of
resection (EOR) as well as survival in gliomas.

Results: IOUS was a very useful tool in tumor surgery, providing
accurate guidance during various stages of tumor surgery. In our
hands it had good diagnostic accuracy (85-90%) in predicting
tumor residue. It also helped us improve the EOR in malignant
gliomas as well as non-enhancing gliomas which can be challenging
to delineate intraoperatively. In the subset of resectable tumors, the
gross total resection rate was as high as 88%. Further, we show that
it helps extend tumor resection beyond the contrast enhancement
zone and can eventually result in improved survivals.

Conclusion: Considering the ease of use, widespread accessibility
and low-cost nature, IOUS can be a potentially useful adjunct during
a range of neurosurgical procedures, especially tumor resections.
Keywords: Intraoperative ultrasound, Navigated 3D ultrasound,
Intraoperative imaging, Glioma resection

OP-NO.10-04

Awake Craniotomies in Intraoperative MRI: A Prospective
Study of Feasibility, Safety and Surgical Outcomes

Babar Vagqas, Joanna Ashby, Neuza Neves, Toby Thomas, George
Samandouras
National Hospital for Neurology and Neurosurgery, United Kingdom

Background: Intraoperative MRI (iMRI) ensures maximum
anatomical tumour resection and awake cortical/subcortical
mapping ensures preservation of function. The combination of both
techniques can be challenging for patients and surgical/anaesthetic
teams, especially during scanning with a coil close to the patients
face. There are very few published reports in the literature of the
awake/iMRI experience.

Method: All data was collected prospectively, including
demographics; tumour location; adverse effects and failed awake
rates; iMRI-based Extent Of Resection (EOR) and surgical
morbidity including WHO performance status both immediately
post-operatively and at 3 months.

Results: During a 22 -month period (March 2015- January 2017) 17
awake craniotomies were performed in iMRI. All patients harbored
tumours in motor or language areas. Due to the iMRI head-holder
design, tumours in posterior parietal and occipital areas were
excluded. 10 patients had high-grade glioma, 5 low grade glioma,
1 meningioma and 1 lymphoma. There were no untoward events,
no stimulation-induced seizures and no failed awakes. Gross Total
Resection (GTR, >95%) was achieved in 15 cases. 4 patients had
new deficits post operatively but all resolved at 3 months.
Conclusion: Performing awake craniotomies with iMRI is feasible
and safe. No episodes of hypoxia or patient distress were recorded.
In our experience, due to head-holder design, only frontal and
anterior temporal lesions can be resected. Patients tolerated the
challenging environment with no adverse effects and no need to
convert to asleep technique. Bigger series are required in the future.
Keywords: Neurooncology, Awake, Craniotomy, Intraoperative,
MRI
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A Pre-Operative Cerebellar fMRI Mapping of Sensorimotor,
Language and Working Memory Function to Minimise Post-
Operative Dysfunction

Reiko Ashida!, Nadia L. Cerminara? Richard J. Edwards!, Richard
Apps?, Jonathan C. W. Brooks?

(1) Department of Neurosurgery, Southmead Hospital, North Bristol
Trust, Southmead Rd, Westbury-on-Trym, Bristol BS10 5NB, UK,
(2) Clinical Research and Imaging Centre, University of Bristol, 60
St Michaels Hill, Bristol BS2 8DX, UK, (3) School of Physiology,
Pharmacology and Neuroscience, University of Bristol, Biomedical
Sciences Building, University Walk, Bristol, BS8 1TD, UK

Background: The compartmentation of sensory, motor and
cognitive functions within the human cerebellum are not well
understood.

Method: Twenty healthy adults underwent fMRI at 3T. Paradigms:
1) motor: moving right fingers or toes; 2) sensory: vibrotactile
stimulation of right index finger, first toe or both; 3) language/speech
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motor: verb generation with overt and covert word production,
controlled for auditory/language components of the task; 4)
working memory: variable length digit span memory and recall
(Sternberg task). Following fieldmap unwarping and physiological
noise correction, group activity was assessed in FSL software, with
cluster forming threshold Z>3.09 and corrected significance level
of P<0.05.

Results Somatotopic activity was observed for the motor paradigm:
lobules V and VIII (fingers); and lobules I-IV and VIIb-VIIIa (toes)
ipsilateral to the task. Vibrotactile (sensory) activity overlapped with
the corresponding motor map in the anterior lobe (uncorrected,
p<0.005). During the language task, articulator movement produced
bilateral activity with anterior lobe activity adjacent (caudal) to
the finger representation, whereas verb-generation evoked right
lateralised activity in lobule VI, Crus I and II and lobule VIIb.
Working memory produced a load dependent activation in right
lobule VI (encoding) and Crus I (maintenance).

Conclusion: These tasks reliably activated the cerebellum in most
participants (typically >15/20), and demonstrated clear functional
localisation. This is a first step towards a comprehensive pre-
operative mapping of the cerebellum to help avoid damage to
eloquent areas and minimise incidence of conditions such as
cerebellar mutism syndrome.

Keywords: fMRI mapping, Cerebellum, Sensorimotor, Language,
Speech motor, Verbal working memory
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Use of Intra and Extra- Operative Real Time Imaging with
Ultrasound in Neurosurgery: More than Just for Biopsy!

Amit Thapa, Bidur Kc, Bikram Shakya
Kathmandu Medical College Teaching Hospital, Nepal

Background: Neuro-navigation helps guide surgery however the
cost and certain technical limitations curtails its widespread use
in developing countries like ours. We extensively use ultrasound
(USG) in our practice and in this paper present an audit of its use
and cost effectiveness in neurosurgery.

Method: We study the use of ultrasound both in ICU and OR
during the last 3 years in KMCTH. We drafted KUTLS program for
use of USG in trauma assessment and management and in ICU care.
We use USG to guide and help in difficult scenarios during surgery.
Endpoints for the audit were feasibility, reliability, cost effectiveness,
extra time taken and overall satisfaction of the users.

Results: We used USG in 1255 patients, of which 850 was for
ICU management and 405 for intra operative decision making. In
ICU it was used for trauma victims (assessment and management
according to KUTLS guidelines), evaluation of lung (BLUE
protocol) and shock (RUSH protocol) as well as for interventional
procedures. ONSD evaluation help identify raised ICP. In OR, it was
used to guide craniotomy, see for cause of brain swelling, navigate
resection of deep seated tumor and shunt placement. Use of USG
extended the procedures by 15 minutes. We discuss our protocol
and limitations of USG.

Conclusion: A structured use of ultrasound in neurosurgical
practise helps in managing patients better by providing real time
information, however is performer dependent and needs practice
and right attitude!

Keywords: Ultrasound, Neurosurgery, ICU, Trauma
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Investigating Comprehension of Narrative Speech Using
Functional MRI

Abbas Babajani Feremi', Jimmy Ming Jung Chuang?

(1) Neuroscience Institute, Le Bonheur Children’s Hospital, Memphis,
TN, USA, (2) Department of Neurosurgery, Le Bonheur Children’s
Hospital, Memphis, TN, USA

Background: The perisylvian areas of the left hemisphere are critical
for fundamental processes underlying language comprehension.
Recent studies, however, found that the right hemisphere plays an
important role in comprehension. Language comprehension have
often been investigated at the level of single words or sentences,
though comprehension of naturalistic speech is the real part of
daily life. The goal of this study was to investigate comprehension of
naturalistic speech using high quality fMRI.

Method: A total of 429 participants from the Human Connectome
Project (HCP, led by Washington University, the University of
Minnesota and Oxford University) were included. We used high
quality fMRI datasets from HCP in which a story-math language
task was utilized for the auditory narrative comprehension.
Results: Our results revealed that the narrative comprehension
was associated with the classical language regions including
superior temporal gyrus (STG), middle temporal gyrus (MTG)
symmetrically and left-lateralized inferior frontal gyrus (IFG).
We found that the narrative comprehension was associated with
activations in areas beyond the classical language regions, e.g. left
precuneus, left angular gyrus, left supplementary motor area, and
bilateral medial superior frontal gyrus, middle frontal gyrus, and
hippocampus.

Conclusion: The results of this study provides new insight for the
value of the right hemisphere in auditory narrative comprehension.
In particular, epilepsy surgery involved in right anterior temporal
lobectomy may be carefully evaluated before surgery to avoid
impairment in the language processing not only in simple language
task, e.g. object naming, but also in more realistic language tasks,
such as narrative comprehension.

Keywords: Narrative speech comprehension, fMRI, Language,
Human connectome project (HCP)
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Is Navigated Ultrasound the Most Efficient Intraoperative
Imaging Technique?

Cristian De Quintana Schmidt', Andreas Leidinger Leidinger',
Laura Salgado Lopez', Marta Rico Pereira!, Juan Aibar Duran',
Beatriz Gomez Anson?, Joan Molet Teixido!

(1) Department of Neurosurgery, Sant Pau Hospital, Barcelona, Spain,
(2) Department of Neuroradiology, Sant Pau Hospital, Barcelona,
Spain

Background: Neuronavigation loses power throughout the surgical
intervention due to brainshifting, thus not being reliable to assess
whether the optimal resection rate has been achieved. One possible
solution to this is the acquisition of intraoperative neuroimaging.
In this original study, we evaluate the efficiency of navigated
ultrasound.
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Method: Prospective study including all intracerebral tumors
operated with navigated ultrasound at Sant Pau Hospital. Follow up
started in July 2015 until present day.

Results: N=70 patients. 38(54,3%) female and 32(45,7%) male.
Mean age 56,3(19-79) years. Histology: glioblastoma 22(31,4%),
metastases 18(25,7%), low-grade glioma 7(10%), anaplasic glioma
6(8,5%), anaplasic oligodendroglioma 5(7,1%), oligodendroglioma
4(5,7%) and others 8(11,4%). All lesions were classified according
to the ultrasonographic visibility scale, described in the literature:
Grade 3: Lesion clearly identifiable and clear border with normal
tissue, Grade 2: Lesion clearly identifiable but no clear border
with normal tissue, Grade 1: Lesion difficult to visualize and no
clear border with normal tissue and Grade 0: Lesion not visible.
Of all included cases, 51(72,8%) where Grade 3 tumors, 16(22,8%)
Grade 2, 2(2,8%) Grade 1 and 1(1,4%) Grade 0. Interestingly, the
most frequently operated intracranial lesions (metastases and
glioblastoma) present a high degree of adequate intraoperative
visualization with a mean 94,4% Grade 3 for metastases and 77,2%
for glioblastoma. On 11(15,7%) of all cases, the navigated ultrasound
provided imaging information to lead to further tumor resection.
Conclusions: Navigated ultrasound is an effective, economic and
secure technique that provides good quality real-time intraoperative
images.

Keywords: Navigation, Ultrasound, Brain shift, Barin tumor,
Intraoperative imaging
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Excellence and Safer Surgeries Using Technology in Brain
Tumor Surgeries; Cortical Brain Mapping, Mapping of
Subcortical Pathways and Cranial Nerves Using Neuro-
Electrophysiology

Muhammad Tarig Imtiaz, Mahmoud Al. Yamany, Yasser Orz,
Magsood Ahmed

National Neuroscienes Institute(NNI), King Fahad Medical City
(KFMC), Riyadh, Saudi Arabia

Since its introduction in the operating-room in the latter half of the
20th century; Intraoperative electrophysiology (IOM) has evolved
to become an indispensable tool for surgeries on the nervous
system. It started with applications during spinal cord tumor/
deformity surgeries to current use in surgeries around Sensory/
Motor cortices/Brainstem & Cauda Equina (Tethered Cord and
Spasticity). Gradually, mapping of the floor of the IVth ventricle for
cranial nerve nuclei was also identified. Today in our institution, all
these neuro-spinal surgeries are performed using electrophysiology.
Many modalities are currently being applied besides traditionally
used Somatosensory (SSEP) & Motor Evoked Potentials (MEP).
Mapping of primary sensory cortex can be done using phase-
reversal location with SSEP recordings. Direct cortical stimulation
(DCS) of evoked motor-activity is used for motor cortex mapping.
Sub-cortical/Brainstem-nuclei/cranial nerves mapping/monitoring
are performed using similar principles. Identifying epileptogenic-
activity can be done using electrocorticography (ECoG). The
introduction of IOM in the neurosurgical/Spinal OR is fast becoming
standard of care in modern day neurosurgery. Many patients
with brain tumors can get benefited with minimum/no deficits.
In Brainstem tumors as well, correct mapping and monitoring of

nuclei/cranial nerves not only assures the surgeon but also provide
real time information about underlying neurological structures and
helps in decision making about extent/safety of resection with no
or fewer deficits. The need can't be higher to enhance and educate
neurosciences community on electrophysiology. Properly trained
individuals with thoughtful application of such techniques is
required for meaningful benefits in brain tumor surgeries.
Keywords: Intra-operative Neuro-electrophysiology, Sensory
motor cortical mapping, Cranial nerves mapping and monitoring
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China, (3) Medprin Biotech GmbH, GutleutstrafSe 163-167, Frankfurt
am Main, Germany

Background: Glioma is still challenge to treat, one of the reasons
being that traditional 2D cell culture model cannot simulate the in
vivo tumor microenvironment. A model with 3D spatial structures
and capable of simulating tumor microenvironment has advantages
in this respect.

Method: We have established a series of glioma models utilizing
an extrusion 3D bioprinting platform with preferred biomaterials,
verified sensitivity of 3D models to chemotherapeutic drugs and
compared to that of 2D model. We further optimized the platform
by combining coaxial bioprinting technique and established a
multicellular glioma model. Cell-cell interaction (using CRE-LOXP
switch gene) and self-assembly of extracellular matrix with in this
model were also verified.

Results: Compared to 2D model, 3D bioprinted glioma model
highly stimulated glioma tissue morphology and its partial
microenvironment; the glioma stem cells maintained not only their
characteristic biomarkers, but also their differentiation potentials
including angiogenesis. 3D bioprinted glioma model was more
resistant to TMZ chemotherapy than 2D model did. Coaxial
bioprinted glioma model showed that glioma stem cells efficiently
interacted and fused with mesenchymal stem cells (significantly
higher activities than the 2D co-culture model), and it also enabled
self-assembly of extracellular matrix collagen.

Conclusion: 3D bioprinted glioma models can initially mimic
the in vitro glioma microenvironment, and has great potential to
become a superior tumor model for studying gliomagenesis, tumor
vascularization, and chemosensitivity. With the 3D bioprinting
platform, in vitro reconstruction and replication of patients’ brain
tumors will provide a new field for its research and treatment.
Keywords: 3D bioprinting, Glioma tumor model, glioma stem cell
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OP-NO.11-02

Surgical Planning with 3D Reconstruction of Cerebral
Surface and of Intrinsic Lesions Using Region of Interest and
Cranial Measure Tools with Osirix Software

Renan Maximilian Lovato', Jodo Luiz Vitorino Aradjo', José Carlos
Esteves Veiga!, Cumhur Kaan Yaltirik?, Mehmet Volkan Harput?

(1) Department of Neurosurgery, Santa Casa de Sdo Paulo School of
Medical Sciences, Sdo Paulo, Brazil, (2) Department of Neurosurgery,
Yeditepe University School of Medicine, Istanbul, Turkey

Background: Surgical planning for intrinsic brain lesions is of
major importance. A deep anatomical knowledge allied with
technology can help to perform a safer surgery. The correct site of
the craniotomy, identification of cortical anatomy and superficial
veins might be a challenge when there is a distortion of the cortical
anatomy. In small subcortical lesions it is also difficult to understand
the relations with the cerebral surface and the best way to approach
it.

Method: Using the free computer software Osirix it is possible to
create a 3D reconstruction of the head and cerebral surface showing
the gyri and superficial veins. With the aid of region of interest
tool it is possible to create a colored image of the lesion showing its
relation with the cortical surface and also to calculate the distance
between lesion and some easily identifiable structure, making it
easier to plan the site of the craniotomy and identify the topography
of the lesion.

Results: The reconstructions were compared to the intraoperative
view. This is a useful technique to identify the gyri and cortical veins
and use these information to find the lesions. The use of region of
interest tool to show better the lesion under the cortical surface and
in the 3D reconstruction of the head was also helpful.

Conclusion: This is a low-cost and easy to learn technique than
can be quickly performed minutes before the surgeries. It helps the
surgeon to plan the surgical approach and perform a lesionectomy.

Keywords: Surgical procedure, Gyrus, Medical topography,
Neuroanatomy, Sulcus, 3D reconstruction

OP-NO.11-03

T1-Weighted Subtraction Images for Volumetric Assessment
of Extent of Resection of Diffuse Low Grade Gliomas

Ahmed Ashour!, Kaan Yaltirik?, Najib El Tecle', Vilaas Shetty?,
Angela Dicosola!, Jeroen Coppens'

(1) St. Louis University Hospital, Department of Neurosurgery,
USA, (2) Yeditepe University School of Medicine, Department of
Neurosurgery, Turkey, (3) St. Louis University Hospital, Department
of Radiology, USA

Background: The extent of resection (EOR) of Diffuse Low
Grade Gliomas (DLGG) is often challenging to assess due to post-
operative hyperintensity of the resection cavity and artifacts on
T2-Weighted (T2W) and Fluid-Attenuated Inversion Recovery
(FLAIR) sequences.

Method: Ten patients with DLGG were included in the study. All
lesions were hypointense on T1-Weighted (T1W) and hyperintense
on T2W and FIAIR sequences. A publicly available post-
processing radiographic software “OsiriX” was used to digitally

subtract postoperative T2W from TIW sequences. Volumetric
analysis for EOR was calculated based on the volume calculated
from the subtraction images. The volumes of tumor residual and
qualitative EOR calculated by this technique were compared to the
volumes based on T2W images only, which were interpreted by a
neuroradiologist.

Results: Based on subtraction imaging findings for residual
tumor volume, 1 patient was classified as Subtotal Resection
(STR) according to T2W volume and Gross Total resection (GTR)
according to T1-T2 volume. Three patients were classified as Partial
Resection (PR) according to T2W volume and STR according
to T1-T2 volume. Two were classified as PR according to T2W
volume and STR according to T1-T2 volume. The mean difference
between the two groups was 5.6 cm3 [2.3-8.9]. The two groups were
statistically equivalent (p = 0.05).

Conclusion: Digital subtraction of postoperative T2W from T1W
sequences, combined with orientation to T2W sequence proved to be
easier, reliable and reproducible in assessing the extent of resection
in DLGG. This technique should be helpful in the management and
follow-up of this pathology after surgical resection.

Keywords: Glioma, Osirix, Volume

OP-NO.11-04

Folate Receptor-Targeted Cytarabine for Inhibiting the
Proliferation of Medulloblastoma and Promoting Its
Apoptosis: An Experimental Study in Vitro

Hailong Liu', Boyuan Huang', Rugang Zhao?, Yanming Qu', Song
Han’, Chunjiang Yu'

(1) Department of Neurosurgery, Sanbo Brain Hospital Capital
Medical University, Beijing, China, (2) Beijing Ditan Hospital Capital
Medical University, Beijing, China, (3) Department of Neurobiology,
Capital Medical University, Beijing Institute for Brain Disorders,
Being, China

Aim: To investigate the folate receptor-targeted cytarabine (FR-
Ara-C) for proliferation inhibition and apoptosis promotion on
medulloblastoma.

Method: The immunofluorescence, immunohistochemistry and
confocal laser scanning fluorescence imaging were used to detect
the expression of folate receptors-a (FRs-a) in Daoy cell-line.
Methyl thiazolyl tetrazolium (MTT) colorimetric method was used
to analyze the proliferation inhibition rate of Daoy cell-line in the
presence of designed FR-Ara-C and ordinary cytarabine (Ara-C)
dosage gradient (0.5~100.0x10-3 mmol/L) and time gradient (2
h~24 h) and their differences were compared. The group with the
most obvious difference was selected for conducting AnnexinV-
FITC/PI apoptosis detection.

Results: FRs-a expressed in both cell membrane and nuclear. When
the same concentration of FR-Ara-C and Ara-C acted on Daoy cells
in different times, the proliferation inhibition rate of FR-Ara-C
was higher than that of Ara-C. When the different concentration
of FR-Ara-C and Ara-C acted on Daoy cells in the same time, the
proliferation inhibition rate of FR-Ara-C was higher than that of
Ara-C. When FR-Ara-C acted on for 8 h, the increasing inhibition
rate was the most obvious compared with the Ara-C effect and 50%
concentration of inhibition (IC50) at this time point was supposed
as the most effective concentration. AnnexinV-FITC/PI assay
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showed that when FR-Ara-C and Ara-C with the concentration of
50.0x10-3 mmol/L acted on for 8 h, apoptosis rate was (92.8+2.3)%
and (62.3+1.5)%. When the concentration was the same, the
apoptosis rate was obviously higher than that of Ara-C.
Conclusion: FR-Ara-C has more significant proliferation inhibition
and apoptosis promotion effect on medulloblastoma.

Keywords: Medulloblastoma, FRs-a, Cytarabine,IC50

OP-NO.11-05

Awake Craniotomy for Brain Tumors in Pakistan: An Initial
Case Series from a Developing Country

Saad Akhtar Khan, Syed Ather Enam, Karim Rizwan
Department of Neurosurgery, Aga Khan University Hospital, Karachi,
Pakistan

Background: Awake craniotomy is a surgical technique performed
under local anesthesia so that brain tumors, especially those
in eloquent area are resected without giving patient any new
neurological deficit. It has played key role in modern neurosurgery
in the developed world but its use in developing countries is still
limited. This study aimed to present our experience of initial sixteen
awake craniotomies of the country.

Method: It is a retrospective case series and includes all the cases
of awake craniotomy, by a single neurosurgeon, over the period
of seven months. Preoperative and postoperative variables were
assessed. Frequencies and percentages were reported for the
categorical data, and mean was calculated for continuous data.
SPSS19 was used for analysis.

Results: Sixteen patients were enrolled in the study, eleven males
and five females. The median age was 37 years (range: 23-62). The
most common presenting complains was seizures, followed by
headache. The pathologies observed included oligodendroglioma,
GBM, astrocytoma, central neurocytoma and metastasis.
Preoperative mean KPS score was 76 + 10, which increased to 96
+ 7 postoperatively at discharge. Two intraoperative complications
were observed, seizure and brain edema, in the cases. Gross total
resection was achieved in ten cases, whereas five cases showed
residual disease. Median operative time was 176 minutes (range:
115-352) and median length of stay of 4 days (range: 3-7).
Conclusion: Awake craniotomy is highly effective in maintaining
postoperative functionality of the patient following glioma resection.
It is also associated with shorter hospital course and lower cost.
Keywords: Awake craniotomy, Developing country, Brain tumors

OP-NO.11-06

Low-Cost Device for Fluorescein Guided Surgery for
Malignant Gliomas and Metastasis

Renan Maximilian Lovato, Joao Luiz Vitorino Araujo, José Carlos
Esteves Veiga

Department of Neurosurgery, Santa Casa de Sao Paulo School of
Medical Sciences, Sao Paulo, Brazil

Background: Gross total resection for malignant brain neoplasms is
a major part of the treatment and a crucial prognostic factor. It is a
challenge due to the heterogeneity of these lesions and its infiltration
in eloquent areas. Fluorescence guided surgery is an important tool
that improves the rate of total resection.

Method: We have built a 3D printed device with an excitation and a
barrier filter to use in surgical microscopes. The patients received an
intravenous dose sodium fluorescein before skin incision. Surgical
view under white light was compared to the use of the light filters.
Results: In all cases with the use of our device the tumors showed
a high fluorescence, but not the normal surrounding brain. This
tool makes easier to identify the lesion and to achieve gross total
resection.

Conclusion: Fluorescence guided surgery increases the rate gross
total resection of malignant brain tumors. This is an important tool
with a potential impact on overall survival of the patients. This is
a low cost option that could make this technology available in low
resources areas.

Keywords:  Fluorescein, Brain neoplasm, Glioblastoma,
Neurosurgical procedure, Fluorescence guided, Brain tumors

OP-NO.11-07

Determination of N-Acetyltransferase 2 (NAT 2) Gene
Polymorphism in Patients with Glioma in Turkey

Ozlen Tubay Bagdatoglu', Hakan Ozalp?, Vural Hamzaoglu?
Hatice Yildirim Yaroglu', Sema Erden Erturk!, Emel Avci? Celal
Bagdatoglu®

(1) Vocational School of Medical Services, Mersin University, Mersin,
Turkey, (2) Department of Neurosurgery, Faculty of Medicine, Mersin
University, Mersin, Turkey

Background: Gliomas are the most common brain tumors.
Although several risk factors have been associated with gliomas,
the contributory risk factors are still uncertain. NAT2 enzymes
have a role in detoxification and metabolization of several drugs,
chemicals, tobacco contents and carcinogens. The polymorphic
expression of NAT2 gene changes the enyzme activity and may be
a differantial risk factor in carcinogenesis. In this study we decided
to obtain whether the genetic polymorphism of NAT2 plays a role
in glioma.

Method: To evaluate the prevalence of NAT2 polymorphism, 60
patients and 104 control subjects were enrolled in the study. Four
different polymorphisms of NAT2 were detected. The genotypes
were designed as wild type-(fast enzyme activity), heterozygous-
(intermediate), mutant-(slow enzyme activity).

Results: The frequencies of NAT2*5A, NAT2*6A, NAT2*7A/B
and NAT2*14A mutant genotypes were 8,3%, 5%, 0%, 1,7% in
gliomas with respectively, and 6,7%, 3,8%, 2,9%, 1% in controls.
The heterozygous genotype had 1,91 times more risk in NAT2*7A/B
(p<0.05) and 3,33 in NAT2*14A (p<0.05). NAT2 polymorphisms
were detected in low and high grade glioma (HGG) patients.
NAT2*6A mutant genotype carried a 1,88 fold risk of HGG
(p>0.05). The heterozygous genotype of NAT2*5A, NAT2*6A and
NAT2*7A/B had 3,56, 2,86 and 1,79 times more risk in HGG tumors
(p>0.05).

Conclusion: NAT2 intermediate/slow acetylator status may be a
determinant in HGGs. However different activities of NAT2 enzyme
have been associated with tumors in different ethnic groups. Further
studies are needed to determine whether the changes in NAT2
enzyme activity constitute a risk factor in glial tumors.

Keywords: Glioma, NAT2 gene, Enzyme, Carcinogen
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OP-NO.11-08
Awake Craniotomy Procedure

Ali Akay, Mete Riiksen, Rauf Nasirov, Sertag Islekel
Kent Hospital, Department of Neurosurgery, Izmir, Turkey

Background: The purpose of this study was to present the awake
craniotomy method in detail, starting from the preoperative period,
to report the morbidity and the complications in patients who have
undergone awake craniotomy, and to make recommendations for
possible problems.

Method: Preoperative radiological examinations were performed
and information about the operation was given to patients who had
undergone awake craniotomy between September 2011 and January
2015. The safe area for the cortical incision was determined for each
patient by brain mapping using the cortical stimulator. The presence
of residual tumor was evaluated in the postoperative period, again
with control MR images. The preoperative and the postoperative 6th
month and 12th month neurological examinations were recorded
Results: As a result of the neurological examinations of the patients
who had been operated with the awake craniotomy method, 4 of
46 patients were in hemiplegic status in the postoperative period,
while at the 12th month controls, they had begun to mobilize with
support.

Conclusion: When the results of the awake craniotomy method
were examined, it was observed that the rates of increase in the
postoperative neurological deficits were at minimal levels and the
permanent neurological deficit rates were very low.

Keywords: Awake craniotomy, Morbidity, Complication

OP-NO.12-01

Endoscopic Procedures in the Treatment of Intraventricular
Tumors

Albert Akramovich Sufianov

Federal State-Financed Institution “Federal Centre of Neurosurgery”
of Ministry of Health of the Russian Federation, Tyumen, Russian
Federation

Background: The endoscopic resection of intraventricular tumors
represents a unique challenge to the neurosurgeon. These neoplasms
are invested deep within the brain parenchyma and are situated
among neurologically vital structures.

Method: We analyzed 36 patients with intraventricular brain
tumors who underwent mono- and multiportal endoscopical
approaches in the treatment. All patients were operated using
endoscopic technique (rigid edoscopes, flexible videoscope) and
neuronavigation techniques. Follow up period was 4.0 years.
Results: All patients had surgery without intraoperative
complications and mortality. We performed an endoscopic biopsy
tumor and/or a ventriculostomy (n=16) (medulloblastoma - 4,
astrocytoma - 6, ependymoma - 3, cavernoma -2, unknow -1).
We performed an endoscopic biopsy and a partial tumor resection
(n=4) (ependimoma, astrocytoma, craniopharyngioma, cavernous
angioma). And we performed an endoscopic total removal tumor
(n=16) (choroid papilloma- 3, astrocytoma -3, colloid cyst - 5,
breast cancer metastasis — 1, pineocitoma -1). Multiportal approach
we performed in 5 cases (4 - choroid papilloma and 1 tumor of third

ventricle roof). After surgery, we observed transient complications
in the form growth of ventricular size, paresis of the cranial nerves,
seizures.

Conclusion: Mono- and multiportal endoscopical approaches in the
treatment of intraventricular brain tumors it is minimally invasive,
safe and effective surgical method. Carefully planned access using
neuronavigation is extremely important for endoscopic treatment.
Surgeons learning curve!

Keywords: Intraventricular tumor, Multiportal endoscopical
approaches

OP-NO.12-02

Intraventricular Pilocytic Astrocytomas: Radiology, Surgical
Management and Outcome in a Series of 8 Patients

Chinmaya Dash, Ribhav Pasricha, Pankaj Kumar Singh, Sachin
Borkar, Amandeep Kumar, Bhawani Shankar Sharma

Department of Neurosurgery, All India Institute of Medical Sciences,
New Delhi, India

Background: Intraventricular pilocytic astrocytomas are a
rare occurrence, accounting for approximately 4%-15.6% of all
pilocytic astrocytomas. The aim of the study was to describe the
radiology, surgical management and outcome in 8 patients with
intraventricular pilocytic astrocytoma (ivPA).

Methods: Between January 2010 and August 2015, 8 patients with
histopathologically proven ivPA were identified. The radiological
images were obtained from PACS. Patient and surgical details were
obtained from the computerized discharge summary, OT records
and operative notes, whereas follow up was obtained from the
record section.

Results: Headache with progressive loss of vision was the most
common presentation. Duration of symptoms varied from 4
months to 2 years (mean 9.88 months). Except one patient, all
patients with preoperative CT scan revealed calcifications in the
lesion, with extensive calcification in 3 patients. All the tumors
were predominantly hypointense on TIWTI and iso to hyperintense
on T2WIL Lesion in all patients showed heterogenous contrast
enhancement on post gadolinium images. Mean blood loss in the
series was 1969 ml (range 250 ml- 4500 ml).There was one death
in this series due to meningitis and septic shock. Preoperative
diagnosis of ivPA could not be made on the basis of clinical and
radiologic profile in any case.

Conclusion: ivPAs are rare tumors and are difficult to diagnose in
the preoperative period based on the radiologic profile alone. These
tumors can be extremely vascular with potential for massive blood
loss. These tumors can be associated with extensive calcification and
the calcified tumors have less bleeding as expected.

Keywords: Intraventricular tumors, Tumors with calcification,
Pilocytic astrocytomas, Massive blood loss

OP-NO.12-03

Transsphenoidal Endoscopic Surgery of Pituitary Adenomas
Invading the Third Ventricle

Mykola Guk, Olena Danevych, Arthur Mumliev
Pituitary Department, Romodanov Institute of Neurosurgery, Kiev,
Ukraine
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Background: The highest risks in transsphenoidal surgery (TS) of
pituitary adenomas (PA) are associated with the tumor growth into
the III ventricle, regardless of the size and occlusive hydrocephalus
although most of them are giant. Aim of this study is investigation
of endoscopic TS for PA with invasion into the III ventricle.
Method: 28 cases of PA invaded the III ventricle were operated in
2014-2016. The diagnosis and the invasion into the third ventricle
were estimated by enchased MRI and CT, cases of III ventricle
compression only, caused by huge suprasellar PA were not included.
All operations were performed by transnasal transsphenoidal route
endoscopically. In 1 case ventricular shunting was done before
removal of the tumor, in 1 case - after removal. Multilayer closure
in all cases, lumar drain - 24.

Results: 28 PA with the invasion into the III ventricle were operated
in 2014-2016 (4 % of all PA operated during this period, n = 698). In
25 0f 28 (89. 3%) - an anterior chiasm position was found. Total and
subtotal tumor removal was achieved in 19 cases (57,1%), subtotal
and partial - in 9 (32.1%). Hypernatremia observed in 16 patients
(85.7%). 3 patients died (10.7%) after total removal of the tumor
(1 meningitis, 1 diencephalic dysfunction, 1 pulmonary embolism).
Conclusion: An endoscopic TS provides the possibility for radical
removal of PA from III ventricle cavity, avoiding transcranial and
shunt operations but remains risky and controversial, creating the
worst statistics in pituitary surgery.
Keywords: Pituitary adenoma, III
Transphenoidal surgery

ventricle, Endoscopy,

OP-NO.12-04

Endoscopic Resection of third Ventricle Colloid Cyst in 120
Consecutive Cases

Mohammad Samadian, Guive Sharifi, Mohammad Hallajnejad,
Amirarsalan Amin, Kaveh Ebrahimzadeh, Armin Jafari, Omidvar
Rezaei

Loghman Hospital- Shaheed Beheshti Medical University, Iran

Background: Here we report a retrospective review of all patients
treated for neuro-endoscopic removal of third ventricular colloid
cyst at Loghman Hakim and Day General Hospitals between
2003 and 2015. The patients’ notes were reviewed to determine
presenting conditions, treatment, morbidity and current functional
and medical status.

Method: The total of 120 patients underwent neuro-endoscopic
surgery in this interval. Of the patients 69 were male and the other
51 patients were female. These patients ranged in age from 16 to 71
years (mean, 39.76 yr). The operations were practiced in a range of
22 and 135 minutes with mean of 45 min.

Results: Two patients needed permanent shunting after removal of
the cyst. Meningitis was seen in 5 patients. 2 of the patients had
seizure that could simply be controlled. 32 of the patients showed
small intra ventricular hemorrhage on the very first imaging post
operation. Memory impairments or focal neurologic deficit were
not reported in any of the patients.

Conclusion: Our result shows a great success in neuro-endoscopic
removal of 3rd ventricular colloid cyst. The endoscopic approach
to the treatment of colloid cysts is safe, effective and well accepted
by patients.

Keywords: Colloid cyst, Neuroendoscopy, Third ventricle

OP-NO.12-05

Colloid Cyst of the 3rd Ventricle -Trans Cortical/Sulcal Trans
Ventricular Microsurgical Management with Image Guidance

Suresh M. Dugani
Regional Neurosciences Centre, Shivakrupa Hospital, Hubli, Karnatak

State, India

Colloid cysts of the 3rd ventricle are deep seated, very vital area

located benign lesions. Highly challenging for management. Various

procedures and approaches to treat these lesions like Stereotaxic

aspirations, Microsurgical Trans Cortical Trans Ventricular, Trans

Callosal approaches, Endoscopic approaches.Among all these

Microsurgical removal are reported to be the curative procedures.

Over last 23 years we have treated 145 cases,

o 42 cases Underwent Transcallosal microsurgical management

76 cases Underwent Transcortical microsurgical management

15 cases Underwent Endoscopic management

o 12 cases Underwent Only shunting

o 18 cases being observed

Since 2007 started applying Navigation to the procedure, which is

extremely helpful in planning the craniotomies, trajectory, cortical

opening, locating Foramena Monro and Cyst. Significantly reduced

procedure time and Neurovascular injury, post op morbidity and

complications. With this experience we have devised few newer

concepts

1- We use small Trephine Craniotomy 2.5 cmsx 2.5 cms, rather
than conventional craniotomy

2- We approach through Trans Sulcal not Cortical, avoiding gyrus
injury

3- We use lower part of mid frontal gyrus just above the orbital

roof,1 cm,in mid pupillary line

Bimanula smooth dissection of the cyst, first opening the pseudo

capsule

Removing the cyst in total, without decompressing, puncturing

the cyst

Weachieved 100% removal all cases. Over all 18- 20%. Complications

in the form of, hemiparesis, behavioral abnormalities all were

reversible over 8-12 weeks

There were 3 deaths one due to infection, two due poor pre operative

neurological condition

Intra ventricular, cortical bleeding 7 % all were minor, Seizures 6

%,no patient needed shunt, ventricular drainage

Keywords: Colloid cyst 3rd ventricle minimally invasive newer

concepts, Microsurgical Trans sulcal approach, Trephine small

craniotomy, Navigation application, Removal in total, Least

morbidity complications
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OP-NO.12-06
Invasive Minimal Surgery with System of Retractor Tubular

for Deep-Seated or Intraventricular Brain Tumors “New
Technical Surgical: Report of 9 Cases

Alberto Rafael Valarezo Chuchuca
Department of Neurosurgery, National Oncology Institute "Dr. Juan
Tanca Marengo™ - Solca, Ecuador

As the field of the neurosurgery evolves, the approaches of the
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treatment surgical of injury tumor in areas brain considered
inaccessible are each time more affordable. Little by little, minimal
invasive surgery approaches are taken into account for the treatment
of such injuries. A new device in form of tube plastic transparent
called viewsite brain access system (VBAS), is capable of create
a via direct to them areas u objectives within the brain and the
cerebellum, with a disruption minimum of them woven surrounding
by the guide of system of neuronavigation, allowing a runner or
route of work to the injury of the patient with minimum trauma of
retraction. In this work will describe the technical surgical and the
report of nine cases performed in our institution with this method,
2 Astrocytoma anaplastic, 1 Astrocytoma grade II, 1 ependymoma,
3 metastasis, 1 teratoma immature and 1 case of radionecrosis. The
location was: occipital deep 1 case, front deep 1, intraventricular 2,
basal ganglion and posterior thalamic 3, cerebellar deep 2 and the
depth average was 45 + 2.5 mm. With resection macroscopically
total in six case, subtotal two and a biopsy. In any case present of
complications postoperative neurological and a case presence of
fistula of CSF skin.

Keywords: Invasive minimal surgery, Retractor tubular, Deep brain
tumor

OP-NO.12-07

Outcome of Pediatric Fourth Ventricular Tumors Operated
Upon Through a Telovelar Approach

Ahmed Atallah Saad, Mohamed Reda Rady, Hazem Mostafa Kamal,
Ahmed Abd El Aziz Hegazy, Mohamed Shehab Zaghloul
Department of Neurosurgery, Cairo University, Cairo, Egypt

Background: Fourth ventricle tumors have been traditionally
approached by opening the cerebellar vermis. Telovelar approach is
an alternative approach performed through the cerebellomedullary
fissure to gain access to the fourth ventricle, avoiding neural
tissue damage. We described our experience with this approach
and predictive factors for the extent of resection (EOR), and for
outcomes.

Method: We analyzed the data of 44 consecutive pediatric patients
who underwent resection of fourth ventricle tumors using a
telovelar approach between March 2015 and January 2017, at Cairo
University Children hospital. We evaluated the extent of resection,
clinical outcome, complication rates, and postoperative cerebellar
dysfunction. Univariate and multivariate analyses were performed
to identify the predictive factors for EOR and outcome including
overall and progression-free survival rate.

Results: Complete tumor resection was obtained in 37 patients
(84.1%). All patients had shunt dependency. 6 patients (13.6%) had
cerebellar mutism. 4 patients (9.1%) had new-onset lower cranial
nerve palsy. 13 patients (30.2%) had disease progression. there
was increased risk of Cerebellar Mutism with medulloblastoma
(p=0.040). Large cell/anaplastic medulloblastoma and anaplastic
ependymoma (p=0.038), subtotal resection (p=0.020), High-Risk
group medulloblastoma (p=0.005), and CSF seeding (p<0.001)
were negative prognostic factors. 2-year Overall survival for classic
medulloblastoma and epenymoma grade II was 71.8% and 100%,
respectively.

Conclusion:: Exposure of the fourth ventricle using telovelar
approach was satisfactory in all patients, and the floor of the fourth

ventricle could be visualized early and be protected. Removal of
posterior arch of atlas gives greater working angle, especially to
rostral part. Large cell/anaplastic medulloblastoma and anaplastic
ependymoma had the worst prognosis.

Keywords: Fourth ventricle tumors, Posterior fossa surgery,
Telovelar approach, Pediatric, Cerebellar mutism, Medulloblastoma

OP-NO.12-08

Surgical Treatment of Lateral Ventricle Tumors

Navruz Khasilbekov’, Ulugbek Asadullaev?

(1) Tashkent Pediatric Medical Institute. Tashkent, Uzbekistan,
(2) Department of Skull Base Surgery, Republican Scientific Center of
Neurosurgery, Uzbekistan

Background: Lateral ventricle’s masses are challenging due to
their deep locations and relationship to critical zones. Choosing
the appropriate approach for each patient depends on many
factors, such as location of the tumor, diagnosis, size of the tumor,
vascularity, relationship to surrounding structures. The transcallosal
approach offers direct access to the ventricular system bilaterally,
risk of seizures is much lower compared with other approaches.
Method: We retrospectively reviewed 20 patients who underwent
surgery with tumors of the lateral ventricle from 2015 to 2016.
Demographic, clinical, radiological, surgical, histopathology, and
follow up data were reviewed and analyzed.

Results: A total number of patients 20, 8 males and 12 females.
The mean age was 25 years, (ranging 9-56 years), who are mostly
young people of working age. The mean duration of follow-up was
10 months. In addition, the degree of resection has been analyzed.
Transcortical transventricular-15 (75.0%), transcallosal-3 (15%)
approaches were mainly used and a shunting operation - 2 (10.0%)
was performed and 1 (5%) patient was reoperated.13 (65,0%)
neoplasms of the lateral ventricles were anaplastic, 7 (35.0%) were
benign. The most frequent tumors were oligodendrogliomas,
ependymomas, astrocytomas, papillomas of choroidal plexuses,
and meningiomas. 10 (50.0%) patients were discharged with
improvement, 8 (40.0%) had a neurological deficit and 2 (10%) died.
Conclusion: Radical methods of resection of brain tumors using
transcortical and transcallosal approaches are effective, mostly
feasible to remove lateral ventricle mass lesions totally.

Keywords: Ventricular tumors, Transcallosal approach, Brain
tumors, Seizures

OP-NO.12-09
Intraparietal Approach for Tumors of the Ventricular Atrium

Marcelo Olivero
INNC - “Institute of Neurology, Neurosurgery and Spine” Villa Maria,
Cérdoba, Argentina

Aim: To determine the benefits and disadvantages of this approach
in ventricular atrial tumors.

Method: 11 patients where found with ventricular atrial tumors, 6
males, 5 females, ages 16 to 65; weight oscillates between 55 and 110
kg. The parietal craniotomy was used. With 7 cases on the right side
and 4 on the left side—intraoperative bleeding fluctuated between
150 and 750 cm?’, tumor vasculature being the determining factor,
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the patients were ALL operated by the same surgeon obtaining as
subjective data that the comfort of the surgical team was optimal.
For the anesthesia service, this positioning and approach was useful,
safe and of great importance in patients with overweight.

Results: Histology: a choroid plexus papilloma, a low-grade cystic
neuroepithelial tumor, and another solid, four high grade Gliomas,
two Meningiomas, one Ependymoma and one Subependymoma.
Hospitalization was 4 to 10 days. Immediate complications included
aseptic meningitis, hemoventriculum, internal CSF fistula. There
was NO mortality. There was no increase in visual impairment.
Atrial tumors are uncommon and their approach is a challenge,
there are different approaches to the ventricular atrium. The authors
have used the intraparietal route. The intra-parietal sulcus is an
anatomic accident, stable, deep, which reaches almost 5-7 mm from
the ventricular ceiling under normal conditions; this distance is
shortened in tumors by tumor mass or by secondary hydrocephalus.
The midpoint of this sulcus is the atrium’s superficial projection.
The semi-sitting position is safe. It is optimal for the surgeon’s work,
the cardio-respiratory mechanics of the patient, and the anesthetic
monitoring. The craniotomy is generally fast and safe, with little
bleeding. The key lies in the microsurgical dissection of the sulcus
with protection on its lips in surface and depth, reaching the depth
of the sulcus. In all the cases, the lesion was in sight or proximity
of 3-4 mm of dissection of fibers. Surgical bleeding is histologically
dependent and it determines the consistency of the lesion.
Conclusion: Tumors of the ventricular atrium are rare, deep, and
the surgical field is surrounded by noble structures (thalamus,
trine, long sensory-motorways, optical radiation), making difficult
to work and to access them. Their low frequency makes it difficult
to acquire important surgical experience, even in large centers. The
intraparietal approach is a safe approach for ventricular atrial tumors.
The use of the semi-sitting position does not limit its applicability
in overweight patients. It provides better anesthetic monitoring and
working comfort to the surgical team. The approach itself does not
expose the pacient to major bleeding; the main variable in bleeding
is the vascularization of the lesion.

Keywords: Atrial tumor, Intraparental, Approach
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The Functional Connectivity in the Setting of the
Intraoperative MRI: Feasibility and Challenges

Hussam Metwali!, Akbarian Arash!, Kabelitz Ulrike!, Mohammadi
Bahram!, Samii Amir?

(1) International Neuroscience Institute, Hannover, Germany,
(2) Leibniz Institute for Neurobiology — Magdeburg, Germany

Background: The functional connectivity (FC) of the human
brain can reflect the functional integrity of different brain regions.
Analysis of the intraoperative FC can help in the operative planning
and monitoring of the neural functions.

Method: Twenty patients with brain tumors were operated under
intraoperative MRI control (Magnetom Espree Siemens AG Medical
Solution). Besides the usual MRI sequences, resting state functional
MRI (rs-fMRI) was performed under anesthesia before tumor
resection and during each control. The fMRI date was realigned,
time corrected, normalized and smoothed then coregistered to
high resolution T1 images. A group analysis was performed to the

20 patients. A single subject analysis was also performed to test the
reproducibility of the FC in each patient.

Results: In the group analysis, the motor, visual, language and
salience networks were detectable. The default mode network
showed a disconnection between the frontal component and the
cingulate/parietal components. The attention network could not
be detected. There was inter- and intra-individual variation in the
reproducibility of different networks. The motor and the visual
networks were reproducible in 18 patients. The language network
was detectable in 14 patients. The disconnected default mode was
found in 13 patients.

Conclusion: the functional connectivity is detectable in patients
under anesthesia who were operated for brain tumor under
intraoperative MRI control. Monitoring and analysis of resting
network could a method for monitoring the neural functions
during cranial surgery. It could be helpful for better functional
preservation.
Keywords: Resting
Intraoperative MRI

state  fMRI, Functional connectivity,
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Olfactory Groove Meningiomas. Considerations of the
Transcribriform Endonasal Endoscopic Approach

Omar Lopez Arbolay, Marlon Ortiz Machin, Peggys Cruz Perez
Department of Neurosurgery. Hermanos Ameijeiras Hospital, Cuba

Olfactory groove meningiomas represent 10% of intracranial
meningiomas, originate from cribriform plate of ethmoid, frontal
and sphenoid suture and the sphenoid plane. They are mostly benign
and potentially curable tumors, the recurrence occurs in varying
degree and the extent of surgical resection is the most important
predictor of this recurrence. This article presents the results achieved
with the transcribiform extended endoscopic endonasal approach
in patients with meningiomas of olfactory groove in neurosurgery
department of the “Hermanos Ameijeiras” hospital. The series was
of 12 patients where headache, anosmia, and neuropsychological
disorders were the predominant symptoms. The tumors had a
size > 6 cm on 50% of the cases and with transcribiform extended
endoscopic endonasal approach was reached total removal in 92%
(Simpson I) of the patients. The limits of endoscopic endonasal
approach for anterior fossa are in constant expansion, being the
transcribiform extended endoscopic endonasal approach the
ideal and promising option for patients with olfactory groove
meningiomas.

Keywords: Meningioma, Olfactory groove, Endoscopic approach
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Atypical Meningiomas. Retrospective Multicentric Study of
69 Patients

Sobhy Houissa, Yassine Gdoura, Hafedh Jemel
Mongi Ben Hamida National Institute of Neurology - Department of
Neurosurgery - Tunis - Tunisia

Background: Atypical meningiomas are rare and represents 1.75
to 2.5% of meningiomas. There is a controversy for management
regarding aggressiveness and recurence rate. We report,
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epidemiological, clinical, radiological, histopathological features
and management of these tumors and evaluate management
strategies in order to establish a prognosis and management
algorithm.

Method: We report a multicentric retrospective study of 69 high
grade meningiomas managed over a 10 years period.

Results: We found, 43 grade IT and 26 grade III meningiomas. There
was male predominance. Mean age was 55 years. Neurological deficit
and headache were the most frequent presenting symptoms. Brain
MRI studied tumor signal, relationship and insertion. Convexity
wast the most frequent site (65 % of cases). GTR was done in 74 %
of cases; 14,5 % had post operative adjuvant radiotherapy after first
surgical procedure. Histopathological studies confirmed high grade
meningioma according to WHO classification, predominantly
atypical and anaplastic subtypes. Mean follow up period was of
57 months. All patients had post opeative MRI and 38 % were
reoperated for tumor recurrence. 11,5 % had adjuvant radiotherapy.
Mortality rate was 28%. Young age and good clinical condition
in the pre operative period are good prognosis factor. Skull base,
parasagittal localisation, peritumoral cedema, heterogeneous
contrast enhancement, subtotal resection, and high grade lesion are
poor prognosis factor.

Conclusion: High grade meningioma have poor prognosis.
Management protocols are controversial. Adjuvant radiotherapy
is mandatory for patients with Grade III meningiomas. For other
subtypes, management decision should be taken by multi disclinary
management team.

Keywords: Meningioma, Grading,
Prognosis

Radiotherapy, Recurence,
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Surgical Strategy for Elderly Meningioma by Frailty Concept

Fusao Tkawa!, The Alumni Association Group the Department of
Neurosurgery, Hiroshima University,?, Masaaki Takeda,', Satoshi
Yamaguchi', Kaoru Kurisu'

(1) Department of Neurosurgery Graduate School of Biomedical
and Health Sciences Hiroshima University, Japan, (2) The Alumni
Association of the Department of Neurosurgery, Hiroshima University,
Hiroshima, Japan

Background: By OECD health data, Japan has best life expectancy
and highest elderly rate in the world. In recent years, the concept
of the frailty in the elderly has been proposed, a mortality was
identified as a perioperative outcome associated with frailty in many
fields. However, no reports have discussed frailty among elderly
surgical patients in the neurosurgical field. Now, we discuss the
surgical strategy for elderly meningioma by frailty concept.

Method: From 2000 to 2016, we experienced totally 266 surgeries of
meningiomas in elderly patients over 65 year-old. We evaluated the
age, sex, Karnofski Performance Status(KPS), American Society of
Anesthesiologists(ASA)score, tumor location, size, pathology, body
mass index(BMI) and serum albumin as the frailty associated item.
Results: The mean age was 72.1 years old with 178 cases of females.
The mean size of meningioma was 37.6 mm in maximum diameter.
The mean follow up periods were 35.1 months. Pathologically
investigation revealed high incident rate (35.4%) of Grade II and
ITI. The rate of KPS deterioration was 21.1%. Multivariate analysis

revealed that age, preoperative KPS and postoperative brain
complication were risk factors of ADL deterioration 3 months after
surgery over 75 years old, and that the serum albumin was one of
the risk factors for KPS deterioration after surgery.

Conclusion: Preoperative serum albumin is useful factor as the
frailty associated item. The frailty concept should be considered
preoperatively in neurosurgical field. It is important to decide the
best surgical timing and method after close follow-up.

Keywords: Elderly, Meningioma, Surgery, Frailty

OP-NO.13-05

Efficacy of Gamma Knife Radiosurgery in Operated
Meningioma: A Long Term Analysis

Saurav Kumar Samantray, Basant Kumar Misra
P. D. Hinduja National Hospital and Medical Research Centre, India

Background: Meningioma sometimes requires Gamma Khnife
Radiosurgery (GKRS) for it’s post-operative residue or recurrence.
An analysis of long-term results is carried out to establish the
efficacy of GKRS.

Method: 119 consecutive cases of intracranial meningioma were
treated by GKRS for their post-op residue or recurrence between
1998 and 2013 by the senior author. There were 77 females and 42
males. The mean age of the patients was 46 years. The mean tumour
volume was 6.33cm3.The mean tumour margin dose to the 50%
isodose line was 13.2Gy. Follow-up ranged from 1 to 16 years (mean
follow—up 4.23 years) with a clinical follow-up of 103 (86.6%) cases
and a radiological follow-up of 90 (75.6%) cases.

Results: On follow up imaging tumour volume was stable in 66
(73.3%) patients, decreased in 7 (7.8%) patients and increased in
17 (18.9%) patients. 15 (16.7 %) patients with symptomatic growth
required repeat microsurgery,1 patient required a VP shunt and 1
patient underwent repeat GKRS. Of the 17 patients requiring some
form of re treatment 4 cases were WHO Grade I, 7 were WHO
Grade II and 4 were WHO Grade III and 2 were with unknown
grades. The 13 patients without a radiological follow-up were
clinically asymptomatic.

Conclusion: GKRS has a good long-term tumour control rate for
meningioma except in higher WHO Grade (II & III), which have a
more aggressive course.

Keywords: Gamma knife radiosurgery, Meningioma, Post-operative
residue / Recurrence, Tumour control rate
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Intracranial Meningioma in the Era of HIV-1 Infection and
Antiretroviral Therapy; in KwaZulu-Natal, South Africa
Mogwale Samson Motebejane!, Basil Claude Enicker!, Ian
Kaminsky? Tonya Esterhuizen?, In Sup Choi?

(1) Department of Neurosurgery, University of KwaZulu-Natal,
Durban, South Africa, (2) Department of Radiology, Tufts University
Medical School, Boston, United State of America, (3) The Department
of Evidence Based Medicine, University of Stellenbosch, Cape Town,
South Africa

Background: As people infected with HIV-1 continue to live longer,
it is estimated that between 30-40% of them will develop malignancy
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in their lifetime. Failure of immune-surveillance may not be solely
responsible for development of this malignancies. Our aim was to
establish the age and histological grades differences between HIV-1
infected and HIV negative patients with intracranial meningioma.
Method: A retrospective review of clinical notes of all consecutive
patients diagnosed with intracranial meningioma treated at the
department of neurosurgery in KwaZulu-Natal, South Africa,
between May-2003 until May-2015. Variables analyzed were
demographics, histopathological results; HIV status results and
CD4 counts levels, commencement and duration of antiretroviral
therapy. Median age at presentation and histological grades of
meningioma in HIV-1 seropositive patients were compared to those
of HIV-1 negative patients

Results: A total of 399 patients were treated during this period. The
median age between HIV-1 positive patients compared to HIV-
1 negative were; 38 years (IQR =32-45) vs. 47yrs (IQR= 45-59),
p<.0001. HIV-1 seropositive patients had 5-fold increased risk of
developing high grade meningioma (WHO grade II/III), p<.001,
(OR=5.05; 95%CI 2.53-10.07), after adjusting for age, gender and
CD4+count. HIV-1 seropositive patients had 4-fold increased risk
of harboring atypical meningioma, (OR=4.02, 95%CI 1.95-8.32)
p<.001. HIV-1 seropositive patients also had 30-fold increased
risk of developing anaplastic meningioma compared to their HIV
negative counterparts, p<.001, (OR=30.81; 95%CI 3.41-278.76).
Conclusion: HIV-1 infection may play a direct oncogenic role in
the development of meningioma in a relatively younger age and
confer higher histological grades.

Keywords: Antiretroviral therapy, HIV, Meningioma, Non-AIDS-
defining cancers, Oncogenic viruses

OP-NO.13-07

Microanatomical Surgery of the Middle Fossa Floor and
Relation of the "Extended” Anterior Transpetrosal Approach

Alberto Rafael Valarezo Chuchuca
Department of Neurosurgery, National Oncology Institute "Dr. Juan
Tanca Marengo ™ - Solca, Ecuador

Ten cadaver heads (20 specimens) fixed in formalin were dissected
for this study. The heads were placed in Sugita head holder, turned
45° from the side of dissection and extended slightly to simulate
the surgical position. A frontotemporal craniotomy was performed
and the zygomatic arch together with part of the greater wing of the
sphenoid bone removed. With the aid of the operating microscope,
an extradural dissection was carried out identifying the main
anatomical landmarks for this approach: mandibular branch of
the trigeminal nerve, Gasserian ganglion, greater petrosal nerve,
arcuate eminence and the horizontal segment of the petrous carotid
artery. The petrous apex removal was performed in three ways: 1)
Paratrigeminal, posterior to V3 and the ganglion; 2) Subtrigeminal,
with removal of the trigeminal impression; and 3) Transcavernous,
through the posterior area of Parkinson’s triangle. The superior
petrosal sinus and the tentorium were cut before approaching the
cavernous sinus. The average measurements of the area of bone
drilled were: length (parallel to the longitudinal axis of the petrous
bone) 22.39 +- 2.5 mm, width (perpendicular to the longitudinal
axis petrous apex) 11.25+-3.5 mm, depth or height 8.96 +- 1.8
mm. The surgical view obtained by this “extended” drilling of the

petrous apex simplifies the removal of difficult lesions located in the
posterior cavernous- petroclival area.

Keywords: Microanatomical surgery, Middle fossa, Transpetrosal
approach
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Radiation Induced Meningioma, Single Center Experience

Ali Ayyad, Amr Amr, Mirjam Renovanz
Department of Neurosurgery, Johannes Gutenberg University, Mainz,
Germany

Background: Meningioma is the most common radiation induced
intracranial tumors, more common with high dose radiation (>20
gys).The genetics of radiation induced meningioma is different than
spontaneous one, therefore the biological behavior differs and tend
to be more aggressive although most of them are grade I and recurs
more frequently and more rapidly. They associate with Changes to
the scalp, including alopecia, atrophy, and poor vascularization.
Method: From 2003 till 2014 26 patient was diagnosed and operated
as radiation induced meningioma.18 females & 9 males. age ranged
27-68years.latency period 17-35 years. 22 were grade 1, 4 grade 2.
Results: Total excision was achieved in 21 patients. 3 patients
presented with recurrence. 2 patients had new postoperative
neurological deficits.

Conclusion: Exposure to ionizing radiation has been shown
to significantly increase the risk of meningioma. The risk of
meningioma formation increases, and the latency period between
exposure and tumor development decreases, with higher doses of
radiation. Paradoxically, stereotactic radiotherapy may be used to
treat patients with unresectable or residual/recurrent tumors.
Keywords: Meningioma, Radiation, Brain tumor
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Prognostic Factors
Meningiomas

of Local Recurrence in Atypical

Selin Tural Emon', Duygu Ceman’, Abdullah Yolcu!, Merih Is?
Metin Orakdogen'

(1) Haydarpasa Numune Training and Research Hospital, Department
of Neurosurgery, Istanbul, Turkey, (2) Fatih Sultan Mehmet Training
and Research Hospital, Department of Neurosurgery, Istanbul, Turkey

Meningiomas are the most common brain tumors, accounts
for 13% to 26% intracranial tumors. Approximatelly 5-7% of
the meningiomas are atypical meningiomas (World Health
Organization [WHO)] grade II). The prognosis for patients with
benign meningioma (grade I) is generally very favorable, outcomes
for patients with atypical meningioma is rapid progression and
more invasion. Ki-67 proliferatrion index 2.1%, recurrence rate is
29% in atypical meningiomas.

35 patients with atypical meningiomas underwent microsurgical
resection were analyzed retrospectively. Cases aged 29 to 54
(54.6£12.1) years, female/male: 18/17. We evaluated the patient’s
age at diagnosis, gender, tumor location, Simpson grade, local
tumor recurrence, receipt of radiation therapy. Recurrence rate
was 6/35 (17.1%). Recurrence was found two times more in males.
Parasagittal location was shown in 66.6% of the cases. Half of the

Turk Neurosurg (2017), 27: Supplement

119



\£V1N ; Abstracts

patients did not receive adjuvant radiotherapy. We found Simpson
grade I was less recurred than grade III (p<0.05).

Atypical meningioma recurs more frequently than benign grade
I lesions. Researches were shown the extent of resection, adjuvant
radiotherapy in subtotally resected cases are prognostic factor
of local recurrence. Higher MIB-1 index causes worse clinical
outcomes. In the literature total excision is recommended with
no severe complications are expected and adjuvant radiotherapy
following surgical resection is advisable, especially for incompletely
excised tumors or tumors located in the parasagittal area or
posterior fossa. Although the data’s give detailed information about
surgical treatment and adjuvant radiotherapy, we should take into
consideration the molecular characteristics of the tumors.
Keywords: Atypic meningioma, WHO grade II, Radiotherapy
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A Novel Surgical Microscope Attachment Device for
Fluorescence Visualization with 5-Aminolevulinic Acid

Alexey Leonidovich Krivoshapkin', Alexey Sergeevich Gaytan?,
Nikolay Anatolievich Maslov?, Vyacheslav Alekseevich Mordvinov*
(1) Meshalkin Research Institute of Circulation Pathology, Russia,
(2) Novosibirsk State Medical University, (3) Khristianovich Institute
of Theoretical and Applied Mechanics, (4) Novosibirsk Institute of
Cytology and Genetics

Background: 5-ALA fluorescence-guidance during resection of
malignant brain gliomas increases the extent of tumor resection.
Unfortunately the tumor fluorescence can best be seen in the dark,
which often makes resection difficult. We developed a surgical
microscope attachment module for tumor fluorescence visualization
in bright light.

Method: The device consists of the light-emitting diode fluorescence
excitation unit, image receiving unit (set of HD cameras with
filters), and microcomputer with original data processing software.
The fluorescence excitation source and image receiving unit are
attached to surgical microscope. Excitation unit is used to expose
the target with white light and fluorescence excitation light
according to special algorithm. Images acquired with receiving unit
are processed and displayed on the monitor, where the fluorescent
area is marked by contrast green. 5-ALA was given orally to ten
patients with glioblastomas 3 hours before inductions of anesthesia
in dose of 25 mg/kg body weight. Tumor samples and nearby tissue
were obtained during surgery. The microscope attachment was used
to observe fluoresce of the Carl Zeiss® blue400 conventional target
and tumor samples in bright light.

Results: The device showed real-time HD color video of the test
objects overlapped by digitally processed fluorescence image. There
was clear difference between malignant tumor and adjacent tissue
during all the ex vivo experiments with glioblastoma samples.
Conclusion: The new device might be useful for detection of
malignant brain tumors fluorescence in bright light during surgery.
Further research is required to assess efficiency and safety of this
device for gross total tumor removal.

Keywords: Glioblastoma, 5-ALA, Resection
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Value of the Intraoperative Ultrasound in Resection of
Intrinsic Posterior Fossa Tumors (A Developing World
Country Experience)

Hesham M Abouelela Radwan, Ahmad Elsayed Desokey Elayouty,
Khaled Saoud, Salah Abdelkhalek Hemida, Mohamed Ashraf
Ghobashy

Ain Shams University, Neurosurgery Department, Cairo, Egypt

Background: Recently, better patient survival outcomes have
been suggested with maximizing extent of resection in patients
with brain tumors. The intraoperative ultrasound (IOUS) would
be considered a potential competitor tool in the developing world
(with limited financial resources) for achieving such target. It would
be our pleasure to share our experience with the use of the IOUS in
such a compact area of the brain like the posterior fossa.

Method: This was a prospective observational study. Primary
outcome was to assess the value of IOUS in detection of residual
tumor volume of intrinsic posterior fossa tumors. Extent of resection
was calculated and compared between the IOUS and control groups
of patients.

Results: Forty-five patients with posterior fossa tumors were enrolled
23 and 22 patients in the IOUS and control arm respectively. IOUS
well localized the lesions in 96% of cases and it differentiated solid
and cystic parts in all our cases. IOUS well defined lesion borders
in 20/23 (87%) of cases. An extent of resection > 85% was achieved
in 19/23 (83%) of the cases in the IOUS group and in 11/22 (50%)
of the cases in the control group. p value of 0.03. Residual volume
calculated by the IOUS was not statistically significant different
than that calculated by the immediate postoperative MRI.
Conclusion: Intraoperative ultrasound was found to valuable in:
providing real time images to localize the tumor, differentiate solid
and cystic part of the tumor and detect residual volume in patients
with posterior fossa intrinsic tumors.

Keywords: Posterior fossa tumors, Medulloblastoma, Ependymoma,
Hemagioblastoma, Intraoperative ultrasound
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Impact of Diffusion Tensor Image-Merged Neuronavigation
on Safety and Completeness of High Grade Glioma Resection
in Eloquent Brain

Stanislaw _Adamski', Wojciech Kloc®, Witold Libionka?, Piotr
Murawski!, Patryk Kurlandt!, Jakub Wisniewski!, Maciej
Racinowski!

(1) Department of Neurosurgery, Copernicus Hospital, Gdansk,
Poland, (2) University of Physical Education and Sport, Gdansk,
Poland, (3) Department of Neurology and Neurosurgery, Faculty of
Medical Sciences, University of Warmia and Mazury, Olsztyn, Poland

Background: The assessment of DTI influence on strategy, safety
and completeness of HGG resection.

Method: Between September 2013 and September 2014, 65
patients underwent HGG resection. In 12 tumors were located
in eloquent areas. Anatomical magnetic resonance images were
obtained, fused with DTI and used for intraoperative navigation.
All patients underwent intraoperative neuromonitoring. In three
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patients awake surgery was performed. Control group included 25
patients with HGG in eloquent brain operated on with standard
neuronavigation We comparatively analyzed length of surgery,
completeness of resection, complications/outcome, and in DTI
group we additionally assessed integrity of white matter tracts based
on pre- and postoperative CT/MRI images.

Results: In all 12 pyramidal tract, and in 5, additionally, arcuate
fasciculus was visualized. Among the 12, a gross total resection
was achieved in 10 and subtotal in the remaining 2. Postoperatively
11 displayed improved or unchanged neurological status, and 1
demonstrated permanent neurologic deficit. Integrity of white
matter tracts was preserved in 11. In the control group a gross
total resection was achieved in 18 and subtotal in the remaining 7.
Postoperatively 16 displayed improved or unchanged neurological
status, 6 presented with transient worsening, and 3 permanent
neurologic deficit. The differences in completeness of resection,
presence of transient neurological deficit and surgery duration were
statistically significant.

Conclusion: DTI-merged functional neuronavigation is a useful
and safe tool in brain tumor surgery. Clear preoperative delineation
of crucial white matter tracts eases preoperative planning of
surgical strategy. White matter tract shift, can be overcome using
intraoperative electrophysiology.

Keywords: DTT, Neuronavigation, Awake croniotomy, Resection
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Radiological
Management

Low-Grade Glioma; Proposed Plan of

Tarek Elserry, Hesham M Abouelela Radwan
Ain Shams University, Neurosurgery Department, Cairo, Egypt

Background: Advances in the understanding of low-grade glioma
(LGG) biology have driven new paradigms in management.
However, debate continues pushing the envelope toward improved
quality of life and survival with safe gross total resection. In this
article, we are trying to focus on the impact of the preoperative
radiological data on the plan of management and intraoperative
resection scenario.

Method: We applied a management protocol in our institute, in
which we used functional magnetic resonance image (fMRI) and
magnetic resonance tractography (MRt) data, in a prospective
cohort of 56 patients with radiological diagnosis of LGG in the
period from 2009 to 2016. Patients were divided depending on the
management strategy into 3 groups: (1) gross total resection (GTR),
(2) biopsy, (3) Don't touch. Our primary outcome was quality of life
using Karnofsky scale (KPS). Secondary outcomes included: Focal
neurological function and extent of resection.

Results: Distribution of the cases between the groups was 34, 18
and 4 cases in the GTR, Biopsy and don't touch groups respectively.
We adopted radiological and clinical follow up every 6 months for a
mean follow up period of 41.5 months. KPS < 70 (dependable) was
found in 17/56 patients at presentation however at 18 months follow
up 9/56 cases had KPS < 70 (dependable). Permanent morbidity
(more than 6 months) was reported in 6/56 cases.

Conclusion: Functional radiological preoperative data would
be implemented in surgical decision making for patients with
radiological LGG.

Keywords: Low grade glioma, LGG, DTI, Tractography, Functional
MRI
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Navigated Transcranial Magnetic Stimulation (nTMS)
Applied in Brain Function Research and Glioma Resection in
Brain Eloquent Areas
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Difficulties for diffuse glioma resection in eloquent areas are
definitely increased, compared to benign tumors. Not only the
imaging boundaries butalso the invisible function limitations should
be considered, when we cope with surgeries for diffusely growing
gliomas in these areas. BOLD MRI and DTI have been increasingly
applied for such patients to map functional areas and track white
matter fibers around lesions pre-surgically, and direct cortical and
subcortical electrical stimulation (CSES) further ensures maximal
safe resection intra-operatively. Navigated transcranial magnetic
stimulation (nTMS) is a noninvasive method for analyzing cortical
function. Currently, we utilized nTMS for operation planning
and intraoperative visualization of brain function in patients with
gliomas in eloquent areas, combined with BOLD MRI and DTTI as
well as CSES. Also, we applied nTMS in the research of perisylvian
essential language cortices, cortices, motor area and Chinese
character writing related co