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SESSION I: FUNCTIONAL, PEDIATRIC AND SPINE

THE ROLE OF BRAIN OSCILLATIONS AND BRAIN ENTRAINMENT IN NEUROSURGERY
Anton Peled
Neurosurgery, Sheba Medical Center, Ramat Gan, Israel

Background: The study of brain oscillations and brain entrainment has evolved significantly in recent
years, with growing evidence of its potential applications in neuromodulation, biofeedback, and
neuroplasticity. Brain oscillations refer to the rhythmic activity of neurons in the brain, which can be
measured using electroencephalography (EEG) or magnetoencephalography (MEG). Brain
entrainment refers to the ability of external stimuli to synchronize brain oscillations, influence
cognitive and motor functions, and may have impact in neuroplasticity and neurorehabilitation.
Neuromodulation techniques, such as deep brain stimulation and transcranial magnetic stimulation,
and low file stimulation aim to modify brain activity to treat a wide range of neurological disorders.
Brain oscillations and entrainment offer potential targets for these techniques, as they can be used to
selectively modulate specific brain circuits.

Furthermore, biofeedback and brain-computer interfaces, use real-time feedback of brain oscillations
to train patients to regulate their own brain activity, potentially leading to long-lasting changes in brain
function.

Understanding the principles of brain oscillations and entrainment is important to the neurosurgical
community as this evolving field is offering new targets for the treatment of common neurological
disorders such as pain, and sensory or motor impairments.

Methods: Collection and presentation of published data reviewing the concept of brain oscillations,
brain entrainment, and their clinical application in neurological disease.

Conclusions: Brain oscillations and entrainment represent promising avenues for the noninvasive
evaluation and modulation of brain activity in health and disease. These techniques have the potential
to improve the treatment and rehabilitation of neurosurgical patients. Therefore, it is important to
acknowledge the current state of clinical research in this field, including its gaps and potential.



BILATERAL DECOMPRESSIVE CRANIECTOMY

Gil Sviri, Yazid Badarny
Neurosurgery Department, Rambam Medical Center, Haifa, Israel

After traumatic brain injury (TBI), intracranial pressure can be elevated owing to a mass effect from
intracranial hematomas, contusions, diffuse brain swelling, or hydrocephalus.

Intracranial hypertension can lead to brain ischemia by reducing the cerebral perfusion pressure
Intracranial hypertension after TBI is associated with an increased risk of death in most studies.

The monitoring of intracranial pressure and the administration of interventions to lower intracranial
pressure are routinely used in patients with TBI, despite the lack of level 1 evidence.

Decompressive craniectomy is a surgical procedure in which a large section of the skull is removed
and the underlying dura mater is opened.

Primary decompressive craniectomy refers to leaving a large bone flap out after the evacuation of an
intracranial hematoma in the early phase after a TBI.

A secondary decompressive craniectomy is used as part of tiered therapeutic protocols that are
frequently used in intensive care units (ICUs) in order to control raised intracranial pressure and to
ensure adequate cerebral perfusion pressure after TBI.

Bilateral decompressive craniectomy (BDC) is a measure to control increased ICP in patients suffering
if bilateral malignant diffuse brain swelling following severe traumatic brain injury (TBI).

In this study, our goal is to preset our experience in performing bilateral decompressive craniectomy
and its effect on morbidity, mortality, ICP control and patients’ prognosis in the last seven years at the
Neurosurgical Department at Rambam Hospital.



THE PRE-PONTINE AND TENTORIAL BLOCK AND THEIR RELEVANCE IN DEVELOPMENT AND
TREATMENT OF HYDROCEPHALUS: A DESCRIPTIVE ANATOMICAL CASES SERIES.

Carla Richetta?, Sheli Shiran?, Jonathan Roth?, Shlomi Constantini

INeurosurgery, Ichilov Hospital, Tel Aviv; 2Radiology, Ichilov Hospital, Tel Aviv, Israel

Objective: Classic CSF flow patterns includes flow through the ventricles to the subarachnoid space
and cisterns. Recent anatomical studies of the ambient and crural cisterns have highlighted the
presence of arachnoid membranes separating the infratentorial from the supratentorial spaces,
making the prepontine subarachnoid space the main CSF outlet for bulky flow, from the fourth
ventricle to the supratentorial subarachnoid space. An obstruction at the prepontine space may cause
an obstructive hydrocephalus pattern with specific radiological characteristics. We describe a short
cases series of three patients who underwent ETV for hydrocephalus secondary to a pre-pontine block
and their anatomical characteristics.

Methods: We retrospectively collected data of three patients who underwent an ETV between August
2021 and December 2022 for hydrocephalus secondary to a prepontine block. We excluded patients
with a background of previous neurosurgical procedures. Only children were included in this series.
Results: Three children were included. Two children presented with hydrocephalus on imaging
without any other underlying pathology and one child had a suprasellar cyst too. All cases had an open
aqueduct on T2 sagittal sequences and all presented with an infra-cerebellar CSF collection. In all pre-
operative images, there was a suspected membrane in the prepontine region. A thick membrane
obstructing the prepontine cistern was observed during surgery. Two patients improved following an
ETV, and one underwent a ventriculoperitoneal shunt.

Conclusion: This paper describes a short series of cases where clear obstruction was observed at the
level of the prepontine subarachnoid space. We believe this anatomical nuance adds to better
understanding of CSF pathways, and the role of ETV treating hydrocephalus in a small subgroup of
patients without a clear obstruction.



VENTRICULOPERITONEAL SHUNT (VPS) SURVIVAL FROM THE NEONATAL PERIOD INTO
ADULTHOOD-A SINGLE-CENTER LONG-TERM RETROSPECTIVE STUDY

Ido Ben Zvi'?, Elias Badin?, Aswin Chari?, Kristian Aquilina?

!Neurosurgery, Schneider Children's Medical Center of Israel, Petah Tikva, Israel; 2Neurosurgery,
Great Ormond Street Hospital for Children, London, UK

Introduction: Insertion of a ventriculoperitoneal shunt is one of the most common procedures in
pediatric neurosurgery. Nevertheless, it has one of the highest complication rates in the specialty,
particularly in infants. Our objective was to define long-term survival for shunts inserted in infancy,
and the factors related to VPS complications.

Methods: This was a retrospective, single-center trial. Children aged less than one year upon VPS
insertion with follow-up until transition to adult care (17-18yrs) were included. Kaplan—Meier (KM) &
Coxregression analyses were used to identify which factors, presurgical and surgical, were associated
with shunt survival.

Results: 291 infants who underwent insertion of VPS between 1990-2003 were included. The most
common aetiology was intraventricular haemorrhage (43%), followed by congenital hydrocephalus
(16.5%), myelomeningocele (10%) infection (5.8%) and others (24%). The vast majority of the VPS
were parietal. During the follow-up period, 168 (57.7%) of the shunts were revised, at a median time
of 14 months (IQR 4-71 months). Survival was 60% at 5 years, 45% at 10 years and 35% at 15 years.
In univariable KM analyses, the location of the shunt (p=0.81), hydrocephalus severity (p=0.10) and
aetiology (p=0.87) were not associated with shunt survival. On Cox-regression analysis a longer length
of the proximal catheter was significantly associated with decreased shunt survival (p=0.002) with a
hazard ratio of 1.24 (95% Cl 1.05-1.46), whereas distance from the tip of catheter to the foramen of
Monro was not (p=0.54).

Conclusions: The only factor associated with VPS failure was proximal catheter length, possibly due to
the proximity to the choroid plexus. VPS insertion in infancy has a very low long-term success rate that
should be communicated to the parents of these infants. Although most revisions occurred within 1
year of insertion, 25% were performed more than 5 years post insertion, warranting long-term follow-

up.



PERCUTANEOUS SPINOTHALAMIC CORDOTOMY IN A DEEPLY-SEDATED STATE GUIDED BY
NEUROPHYSIOLOGY MONITORING.

Segev Gabay?, Yechiam Sapir?, Akiva Korn', Rotem Tellem?, Uri Hochberg?, Alex Zegerman?,

Ben Shoty?, Ido Strauss?

INeurosurgery, Ichilov, Tel-Aviv, Israel; 2Palliative Care Service, Ichilov, Tel-Aviv, Israel; 3Institute of
Pain Medicine, Ichilov, Tel-Aviv, Israel; *Division of Anesthesia, Ichilov, Tel-Aviv, Israel;
>Neurosurgery, University of Utah, Salt Lake City, USA

Background: Cordotomy, the selective disconnection of the nociceptive fibers in the spinothalamic
tract (STT), is used to provide pain palliation to oncological patients suffering from intractable cancer-
related pain. Cordotomies are commonly performed using a cervical (C1-2) percutaneous approach
under imaging guidance and require patients’ cooperation to functionally localize the STT. This, can
be challenging in patients suffering from extreme pain and that are on multiple IV pain medicines. It
has recently been demonstrated that intraoperative neurophysiology monitoring by
electromyography may aid in optimal lesion positioning.

Objective: The aim of this study is to evaluate the role of EMG in deeply sedated patients undergoing
percutaneous cervical cordotomy (PCC).

Methods: A multi-center, retrospective analysis was conducted of all patients who underwent
percutaneous cordotomy while deeply sedated between January 2019 and November 2022. The
operative report, neuromonitoring logs, and clinical medical records were evaluated.

Results: 11 patients underwent PCC under deep sedation. In all patients, the final motor assessment
prior to ablation was done using the electrophysiological criterion alone. The median threshold for
evoking EMG activity at the lesion site was 0.9V ranging between 0.5 and 1.5V (average 1V + 0.34V
SD). An immediate, substantial decrease in pain was observed in 9 patients. Median pain scores (NRS)
decreased from 10 preoperatively (range 8-10) to a median 0 (range 0-10) immediately following
surgery. None of our patients developed any motor deficits.

Conclusion: EMG-guided PCC may be feasible in deeply sedated patients without added risk to
postoperative motor function. This technique should be considered in a group of patients who are not
able to undergo awake PCC.



DYNAMICS IN LESIONS DURING AND AFTER MR-GUIDED LASER INTERSTITIAL THERMAL
THERAPY - TLVMC EXPERIENCE

Lottem Bergman, Ido Strauss

Dept. of Neurosurgery, Tel-Aviv Medical Center, Tel Aviv, Israel

Introduction: MR-guided laser interstitial thermal therapy (MRgLITT) is a minimally invasive
technique that can be used for treatment of deep-seated brain lesions. Currently the radiological
changes that occur after the ablation are still not completely characterized.

The goal of this current study is to retrospectively examine the outcome and describe the
radiological volume changes that occur after MRgLITT ablation of brain tumors.

Method: We retrospectively collected clinical and imaging data of all adults’ patients that
underwent MRgLITT of brain tumors (primary and metastatic) between 2020-2023 at the Tel-
Aviv Medical Center. Lesions’ volume, length and diameter were measured before, during and
in follow-ups on T1-weighted images with contrast. The post-operative ablation volume was
compared to Medtronic thermal damage estimate (TDE). Local control was assessed at last
follow-up.

Results: Twenty patients (average age 57+11 years) were available for follow-up. Most lesions
(n=11) were metastatic, and the rest 9 patients had high grade gliomas. Mean follow-up was
8+7.5 months. Average pre-op tumor volume was 2.26+1.96 CC3, and immediate post-op (in the
end of the ablation) was 4.65+2.5 CC3. During follow-up the average lesion volume was: one
week 7.7%+4.85 CC3, 1-2 month 4.8+3.22 CC3, 3 months 4+3 CC3, 6 months 2+1.86 CC3 and 9
months 1.2+1.2 CC3. Forward extension of the enhancing lesion from the tip of the catheter post
ablation was on average 3.4+2 mm. All high-grade glioma tumor had a failure (local/distance
after 3-6 months).

Discussion: MRgLITT can cause an enlargement in the lesion volume during the first months
after the ablation, moreover the forward thermal damage is around 4mm.



QUALITY OF LIFE OF CHILDREN WITH SURGICALLY TREATED EPILEPSY-THE PATIENT’S
PERSPECTIVE

Ido Ben 2Zvi'?, Aswin Chari?, Martin Tisdall?

INeurosurgery, Schneider Children's Medical Center of Israel, Petah Tikva, Israel;
2Neurosurgery, Great Ormond Street Hospital for Children, London, UK

Introduction: Clinical trials and studies in epilepsy surgery commonly use the seizure outcome
(Engel or ILAE Classification) as the primary outcome measure, with the focus being on the
proportion of patients achieving seizure freedom. However, little data exists as to what
outcomes are important to patients and their carers. We sought to ascertain the most important
outcomes for patients and their carers.

Methods: An international online anonymous survey was conducted through patient advocacy
groups. The survey consisted of 18 multiple choice questions. In addition to demographic
guestions about the patient and the management of their epilepsy, the survey asked what the
most important outcomes were across multiple domains including seizure-related, cognition
and developmental, quality of life and other long-term outcomes.

Results: 205 patients or parents/carers responded to the survey. 61% were children or their
carers. 72% report focal seizures (30% of them have generalized seizures as well). 53.4%
currently have more than one seizure a month (23.5% daily). 37.2% of patients had undergone
surgery. Half of them reported seizure freedom, and 90% reported postoperative improvement.
When asked what outcome measure was most important, 43% responded being seizure free
and 29% desired improvement in quality of life. When asked about the timing of potential
surgical treatment, 64.7% would consider having surgery soon after the diagnosis of epilepsy;
this percentage was higher among operated patients (72%), but without statistical significance
(p=0.077).

Conclusions: More than third of our cohort had an operation, with half reporting seizure
freedom. Across this large sample, the most important outcome measure is being seizure-free,
reinforcing focus on seizure freedom in clinical trials. The second most important outcome
measure was quality of life, emphasizing the need to measure these outcomes in clinical studies
of epilepsy and epilepsy surgery. Many would consider early surgery and the risks and benefits
of this warrant further study.



NEURO REACH — MAKING SURGERY IN NEUROSURGERY ACCESSIBLE - AN INTRADURAL
SPINAL CATHETER DEVICE

Uri Hadelsberg, Andres Vargas

Neurosurgery, Hadassah University Medical Center, Jerusalem, Israel

Background: At present, there are no medical devices to aid in providing a minimally approach
into the spinal canal or into the intracranial vault. The only way to access a spinal
intramedullary/intradural tumor or to perform a microvascular deompcression, endoscopic
third ventriculostomy, or the insertion of intrathecal/intratumor/spine neurotrauma protective
drug administration, among other procedures, is via surgery. In addition, neural foramen
decompression via a complete spinal intradual approach might be feasible using this device as
well as radiofrequency techniques.We propose a novel device which will address these
pathologies and other patgoloties by the use of a camera-equipped catheter and a working
channel inserted via a lumbar puncture and insertion of a catheter, thus eliminating the need
for craniotomy or spinal canal exploration.

Methods: We have developed and patented a device which comprises of a mini-camera and a
working channel through which micro-tools (a knife, forceps and other devices) can travel up to
the brainstem and cerebrum and perform the above mentioned and other neurosurgical
procedures.

Results: In August 2022 we used grant money from our hospital and developed and tested a
catheter prototype equipped with a mini camera and working channel. Three (3) prototype
catheters were produced and were tested in an animal (swine). Helsinki approval and the
hospital ethics comittee approved the experiment using our device, approval for developing the
device and testing it on the animal were obtained prior to the trial. During the procedure we
inserted our catheter in the lumbar spinal sac of a male swine. We managed to progress the
catheter all the way up the spinal canal and harbor it infront of the brainstem with visualization
of the brainstem structures itself. We recorded our results of which some are attached in this
absatrat (figurs 1-6).

Conclusions: To the best of our knowledge this is the first time a camera recording of the
brainstem and intracrnial anatomy as well as the spinal canal were visualized in a living animal.
We are developing our device and hope to apply this as a standard of care in future.



LANGUAGE ACTIVATION AREAS AND PATHWAYS INTEGRITY ASSESSMENT FOLLOWING
GLIOMA RESECTION AND SUBSEQUENT RADIATION TREATMENT

Tehila Kaisman-Elbaz!, Zvi R. Cohen?, Zion Zibly!, Anton Wohl?, Galia Tsarfaty*?3,

Eugenia A. Belenky?, David Mesika?, Anat Leibovici?, Abigail Livny>3*

!Department of Neurosurgery, Sheba Medical Center, Ramat-Gan; %Division of Diagnostic
Imaging, Sheba Medical Center, Ramat-Gan; 3Sackler Faculty of Medicine, Tel-Aviv University,
Tel-Aviv; “The Sagol Neuroscience School, Tel-Aviv University, Tel-Aviv, Israel

Background: It is a well-established practice to perform brain-mapping scans of patients
diagnosed with dominant frontal/temporal lesions to evaluate their language activation areas
(LAAs) and pathways prior to surgical intervention. Dependent on the pathology, brain
functional regions, and their associated pathways may be exposed to post-operative radiation
as part of the patient's treatment protocol. The post-radiation detrimental effect on cognition
is well-known, however, the effect of surgical resection and subsequent radiation on LAAs and
pathways' integrity is not well studied. Here, the impact of surgical resection and radiation on
LAAs and pathways integrity is examined.

Methods: Demographics, clinical and imaging data of 16 patients that underwent at least two
brain-mapping scans in Sheba Medical Center between the years 2012 to 2021 were collected.
The location of functional LAAs (such as Broca's and Wernicke’s areas), as well as that of
structural fiber tracts (such as the arcuate fasciculus), were determined. Volumetric and tumor
geometry data were measured and documented. Laterality index of activation and Fractional
Anisotropy (FA) quantitative values were calculated and compared from the baseline scan to the
post-treatment scan for each patient.

Results: Patients’ demographics analysis showed that their median age at diagnosis was 41 years
(range, 4-64). The median overall survival was 89 months (range, 19-130) and the median follow-
up duration was 80 months (range, 16-129). 13 out of 16 patients underwent surgical resection.
5 patients were diagnosed with high-grade glioma while 8 patients were initially diagnosed with
low-grade glioma which further progressed to high-grade gliomas. 8 out of the 13 surgically-
treated patients received radiation in between the brain-mapping scans. Notably, the laterality
of LAAs was affected by the intervention. Additionally, the arcuate fasciculus’ FA values differed
in the post-intervention scan compared to the pre-intervention scan.

Conclusion: The results analysis of this study will be comprehensively discussed, specifically, the
effect of surgical resection and complementary radiation on LAAs and pathways' integrity. This
work's main findings may highlight the need for their protection during radiation treatment
planning, similar to their maximal protection that is aspired during surgical resection.



SHIFTING STRATEGIES IN THE TREATMENT OF PEDIATRIC CRANIOPHARYNGIOMA; “A TALE
OF TWO CRANIOPHARYNGIOMAS”

Segev Gabay, Jonathan Ruth, Shlomi Constantini

Neurosurgery, Ichilov, Tel-Aviv, Israel

Introduction: Craniopharyngiomas represent one of the most challenging diseases to treat.
Despite their benign histology, still, after many decades of surgical experience and technological
advancements, there is no consensus regarding the best-tailored management for this tumor.
Due to their location and aggressive local characteristic, surgical attempts, too often result in
unacceptable significant morbidity. Patrial resection combined with radiation therapy results in
similar control rates, when compared to aggressive surgery, albeit minimalizing the neuro-
endocrinological morbidity.

Methods: In this manuscript, we describe the process of the shifting strategies in the
management of pediatric craniopharyngioma over the years providing literature-based review.
At the end of this manuscript, we describe two cases of pediatric craniopharyngiomas, treated
with different surgical approaches, exemplifying two different treatment philosophies
outcomes.

Conclusion: There is no clear consensus regarding the best management for craniopharyngioma
in children. The shifting strategy toward a conservative approach in the management of
pediatric craniopharyngioma reflects the need for better and longer QOL, and has been adopted
and reported by many centers worldwide. As opposed to the historic aggressive approach
focused on GTR, current multimodal approaches suggest a more conservative and tailored
surgical approach, coupled with radiation. These approaches have led to similar tumor control
rates, improved QOL, and decreased morbidity. This, in conjugation with the decreased surgical
experience worldwide, as a result of surgical dilution of cases among centers, leads us, among
other centers, to adopt the conservative, multimodality, hypothalamic-sparing approach, in the
majority of cases.



SYNTACTIC AND LEXICAL MAPPING IN AWAKE CRANIOTOMY

Naomi Kahana?, Rachel Grossman?, Zvi Ram?, Naama Friedmann?

INeurosurgery, Ichilov, Tel Aviv; ?School of Education and Sagol School of Neuroscience,
Tel Aviv University, Tel Aviv, Israel

Typically, picture naming is the task widely used in awake craniotomies. Nevertheless, although object
naming may tap onto several language domains, it fails to assess language beyond the word level,
such as syntactic structures. The purpose of the current study was to develop tools to identify syntactic
areas in the brain during awake resection and to examine the possible added value of utilizing syntax
paradigms in cortical and subcortical language mapping in awake craniotomy.

Method: 47 patients aged > 16 years were scheduled for an awake craniotomy, mean age 50.8 (SD =
16.0), harboring frontal (14), temporal (18, 10 insular) or parietal (14) lesions. All lesions but two are
left sided, with left hemisphere language dominance. Each patient lesion and subcortical language
tracts were acquired pre, and one day post-operative via anatomical imaging scans.

Procedure: During the week before surgery, and three months after the surgery each patient
underwent extensive language assessment in order to achieve a detailed evaluation of their syntax,
as well as additional language abilities. According to the patient’s preoperative status of syntax and
naming we assessed those functions intra-operatively, at the cortical and subcortical language
mapping.

Results and conclusions: We had 21 patients who showed a preoperative selective impairment in
syntax. With regard to neuroanatomical substrates, 17 had anterior lesions, covering large portions of
the frontal or temporal lobes. 4 had lesions that were located at the AF posterior segment.
Additionally, during the awake cortical DES procedure we evoked syntactic errors in 8 patients, along
the sylvian fissure. In the talk, we will present video-clips of the intraoperative syntax mapping and
describe the types of syntax errors in anterior compare to posterior brain locus, suggest syntax
structures related to each locus, and the implications for the language-brain correspondences. We will
also discuss the way white matter tracts, including the AF and the Aslant, participate in syntactic
processing. Beside the clinical benefit of implementation of syntax functions mapping during awake
language monitoring, DES contributed to our knowledge about the brain cortical and subcortical
underpinnings of syntax processing.



CAN GRADIENT-BASED INTRAOPERATIVE ELECTRICAL MAPPING HELP IDENTIFY PROXIMITY TO THE
WHITE MATTER LANGUAGE TRACTS?

Naomi Kahana?, Akiva Korn!, Naama Friedmann?, Carla Richetta®, Guy Gurevitch?, Moran Artzi?,
Nimrod Keren3, Zvi Ram?, Rachel Grossman*

INeurosurgery, Ichilov, Tel Aviv; 2School of Education and Sagol School of Neuroscience, Tel Aviv
University, Tel Aviv; 3Sagol School of Neuroscience, Ichilov, Tel Aviv, Israel

Introduction and goals: Intra-operative identification of language white matter tracts (WMT) is
challenging since these tracts are visually imperceptible. In the presented study, we aimed to
investigate whether proximity to the language WMT can be assessed intraoperatively based on a
correlation between direct electrical stimulation (DES) location and intensity gradient, and the
distance from the language tracts as defined by pre-and postoperative diffusion tensor imaging (DTI).
Threshold gradient-based DES has been previously shown to be effective for intraoperative
assessment of corticospinal tract proximity.

Method: Over a span of 20 months, 23 out of over 100 patients who underwent awake craniotomy
participated in the study. Preoperatively, all patients underwent MRI scans including DTl and high
resolution TIW/FLAIR images. Semi-automatic DTI reconstruction of the IFOF, ILF, AF, Aslant and SLF
tracts was performed using dsi_studio software. The reconstructed fibers where superimposed on the
anatomical images and uploaded to the intraoperative navigation system, allowing for intraoperative
assessment of the approximate location of the language tracts vis-a-vis DES. Subcortical DES was
applied along the border of the tumor cavity using 50 Hz bipolar and/or monopolar stimulation,
initiated at 8 mA and increased stepwise by 2 mA until a functional deficit was detected or to a
maximum of 20 mA, or decreased until the deficit disappeared. Deficits were correlated as being
appropriate for respective and specific surrounding language tracts. Intraoperative DES coordinates
were saved and calculated offline with relation to the distance to each of the language tracts as
defined by pre and postoperative DTI (see Appendix 1, Figure 1, A-D).

Results and conclusions: Spearman correlation coefficient demonstrated a positive correlation
between the distance of the stimulated point from the closest language WMT and the electrical
threshold of effective subcortical stimulation (r = .71; Appendix 1, figure 2), suggesting the feasibility
of intraoperative electrical-threshold based mapping for language tract proximity, thus allowing for
optimized extent of resection while avoiding iatrogenic language deficits.



POSTOPERATIVE CERVICAL KYPHOSIS IN CHILDREN AFTER CERVICAL FUSION - OUR EXPERIENCE,
ASSOCIATED RISK FACTORS, AND LITERATURE REVIEW:

Segev Gabay, Ofir Dror

Neurosurgery, Ichilov, Tel-Aviv, Israel

Introduction: The aim of the study is to share our experience and to review the literature regarding
the risk factors associated with failure of posterior cervical fusion and the occurrence of focal distal
junctional kyphotic (DJK) deformity,in the pediatric population.

Methods: Between December 2018 and February 2022, a total of 17 pediatric patients underwent
prophylactic posterior cervical fusion, with or without laminectomy, for various pathologies at our
center. Medical records and imaging studies for these patients were reviewed and collected.

Results: Over a follow-up period of 3 - 61 months (mean 18 + 15.8), 9 patients did not develop DJK
deformity, while 8 patients did. Among those who developed DJK deformity, a higher rate of kyphosis
was noted in patients in which the posterior spinal fusion ended at the subaxial level. 5 patients had
undergone additional corrective surgery.

Conclusion: We present a cohort of children that underwent prophylactically posterior cervical fusion,
with or without associated laminectomy, done for various pathologies. A high DJK deformity rate was
noted, as almost half of the patients (47%) developed it during the follow-up period. While we could
not predict for certain the patients that will develop DJK deformity, we promote tight clinical and
radiological follow-up until maturity.



INFLUENCE OF CONGENITAL CERVICAL SPINAL STENOSIS ON DEVELOPING DEGENERATIVE
CERVICAL MYELOPATHY

Rawan Majid Al Asad?, Rawan Majid Al Asad?, Andres Vargas?

INeurosurgery, Hadassah Ein karem Hospital, Beer -Sheva; 2Neurosurgery, Hadassah Ein Karem
Hospital, Jerusalem, Israel

Background: Degenerative Cervical Myelopathy (DCM) is a progressive disease of the spinal cord,
that’s the most common cause of spinal cord injury and dysfunction in adults around the world. The
disease is caused by pathological stenosis of the spinal canal due to chronic degenerative changes that
compress spinal cord and lead to neurologic deficits such as weakness, loss of sensation and pain. The
range of manifestation of the disease vary among different patients groups, ranging from few signs to
serious neurologic deficits that affect the activity and daily living. These are degenerative changes in
the structures of the vertebrae, discs, soft tissues and canal that occur over many years, so in most
cases it is a disease of old age. Apart from old age, only few risk factors are known one of the most
important of them is congenital spinal canal stenosis (CCSS).

There are different definitions of cervical canal stenosis, it is accepted to assume that CCSS is
defines as a narrowing in the canal with diameters less than 12 mm. In this study we assess the
characteristics of this disorder and its influence to develop DCM.

Hypothesis: Patients diagnosed with DCM who have CCSS will develop early symptomatic disease
with radiological evidence of pathology, following a milder degenerative changes relative to the rest
of the myelopathic patients.

Methods: Institutional review to conduct a retrospective review of the patient with cervical
spondylotic myelopathy who underwent decompression and/or fusion surgeries in the last 7 years in
Neurosurgery Department, Hadassah Medical Center.

two groups were selected: first- patients underwent surgery who have a normal spinal canal
diameters (more than 12mm), and second group- patients who underwent surgery who have CCSS
(spinal canal diameter less than 12 mm) and we compare both groups.

For each patient; using MRI was measured spinal cord diameter, spinal canal diameter, extension of
the pathology into the spinal canal, patient age have been determined.

Expected Results: In CCSS group we expect to have an early onset and relatively less severe
degenerative changes to develop DCM comparing to second group with non-congenital stenotic
features.
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THE ROLE OF MIDDLE MENINGEAL ARTERY EMBOLIZATION AS A MAIN TREATMENT FOR CHRONIC
SUBDURAL HEMATOMA

David Saraf!, Guy Raphaeli?, Michael Findler?, Alain Perlow?, Idan Levitan?, Sagi Harnof!
INeurosurgery, Rabin Medical Center, Petsh Tikva; %Interventional Neuroradiology, Rabin Medical
Center, Petsh Tikva, Israel

Aim: To inspect the role of MMA embolization as a main treatment for cSDH in different indications
Patients and methods: we analyzed data of 46 patients that underwent MMA embolization in our
center (between 10/2020-12/2022) for 3 different indications: primary treatment (n=23), additive
treatment close after surgery (n=10), and secondary treatment for recurrent cSDH after surgical
treatment (n=13). We followed the patients for 90 days after the procedure with clinical and
radiographic evaluation.

Results: the primary treatment group included symptomatic patients that didn’t meet the criteria for
surgery. The average hematoma width was 14.41mm and the average midline shift (MLS) was
4.13mm. 90 days after MMA embolization the average hematoma width was 3.45mm and average
MLS was 0.37mm. 94.7% of patients had symptoms improvement. 5 of 23 patients (21.7%) eventually
needed surgery due to a new neurological deficit. None of them needed a second surgery.

The group of additive treatment include patients that operated for cSDH but they still had significant
residual hematoma or they had indication for renewing anti-coagulation or anti-aggregation
treatment ASAP. The average hematoma width was 22.37mm and the average MLS was 8.42mm. 90
days after MMA embolization it was 0.98mm and Omm respectively. 88.8% had symptoms
improvement. None of them needed another surgery.

The group of secondary treatment include patients that operated for cSDH and improved significantly
but eventually needed another treatment due to enlargement of the hematoma or due to neurological
deficit. In addition to second surgery (in the relevant cases) we did MMA embolization. The average
hematoma width (prior to surgery) was 16.65mm and the average MLS was 7.80mm. After 90 days it
was 0.75mm and Omm respectively. 88.8% had clinical improvement. None of them needed another
surgery.

Conclusions: MMA embolization is a safe and effective treatment for cSDH as a primary treatment for
patients who do not meet the criteria for surgery or as additive or secondary treatment after surgery.
MMA embolization reduces the need for second surgery when performed as additive treatment close
after the first surgery.



RECOVERY OF CRANIAL NERVE NEUROPATHIES AFTER LINAC-BASED STEREOTACTIC
RADIOSURGERY FOR BENIGN CAVERNOUS SINUS MENINGIOMA

Tehila Kaisman-Elbaz?, Philip Blumenfeld?, Marc Wygoda?, Yigal Shoshan?

!Department of Neurosurgery, Sheba Medical Center, Ramat-Gan; ’The Department of
Radiotherapy, Hadassah Hebrew University Medical Center, Jerusalem; 3The Department of
Neurosurgery, Hadassah Hebrew University Medical Center, Jerusalem, Israel

Background: Cranial Nerve Neuropathies (CNNs) frequently occur in the presence of Cavernous Sinus
Meningioma (CSM). Stereotactic radiosurgery (SRS) or fractionated stereotactic radiosurgery (FSR) are
well-established upfront treatments for CSM.This study aims to evaluate the recovery rates, time-to-
improvement, and pattern of recovery of CNNs in patients with CSM following SRS or FSR which are
reported.

Methods: A retrospective study of patients with CSM treated with LINAC-based SRS/FSR between the
years 2005-2020 at a single institution was performed. A total of 128 treated patients were treated
during this period, with 46 patients presenting with CNNs. The study collected and analyzed patient
demographics, clinical parameters, SRS/FSR treatment characteristics, post-treatment CNNs recovery
duration, state, and radiological control on the last follow-up magnetic resonance imaging (MRI) scan.
Results: The median duration of follow-up was 53.4 (range, 3.9-190.4) months. The mean age at
diagnosis was 51.8 (range, 19.1-75.7) years. SRS was performed on 25 patients and FSR was performed
on 21 patients. The mean pretreatment tumor volume was 9.5 cc while the mean end-of-follow-up
tumor volume was 5.1 cc. The mean marginal dose was 12.8 and 48.7 Gy for SRS and FSR, respectively.
CNNs recovery was documented in 80.4% of the patients with extra-ocular CNNs showing
improvementin 43.2% of the patients, trigeminal CNNs in 32.4%, and optic CNNs in 10.8%. The median
time-to-improvement was 3.7 months, with FSR showing a longer time-to-improvement (12.9 months)
compared to SRS (2.5 months, p=0.04). The radiological tumor control rate was 100%.

Conclusions: This study suggests that SRS/FSR for CSM provides good and sustainable CNNs recovery
outcomes with excellent long-term radiological control. Increased CNNs' recovery rate was associated
with diminished pre-treatment tumor volume, while shorter time-to-improvement was identified in
patients treated with SRS compared to FSR, and in those patients with small pre-treatment tumor
volume.



POST DECOMPRESSIVE CRANIECTOMY HYDROCEPHALUS: ROLE OF CRANIOPLASTY ALONE AND IN
COMBINATION WITH VENTRICULOPERITONEAL SHUNT- A RESTROSPECTIVE COHORT STUDY

Carla Richetta, Shaun Edalati, Segev Gabay, Yuval Shapira

Neurosurgery, Ichilov Hospital, Tel Aviv, Israel

Background: Decompressive craniectomy (DC) is a surgical procedure involving the removal of a part
of the skull for a certain period of time, followed in most cases by a cranioplasty procedure to correct
the bone defect.

Ventriculomegaly (VM) is a complex entity which can develop following DC. Sometimes, when
symptoms related to hydrocephalus (HCP) develop, ventricular enlargement is often addressed with
ventriculoperitoneal shunts (VPS). Some authors advocate cranioplasty itself as a potential treatment
in patients with HCP, regardless of VPS insertion, raising the question of whether cranioplasty alone
alleviates the need for VPS implantation.

Objective: The aim of this study is to evaluate the role of cranioplasty and VPS, either combined or as
a stand-alone procedure, in the management of VM and HCP.

Methods: We conducted a retrospective study of adult patients who underwent DC between 2009
and 2019 at our institution. Clinical Data included characteristics of the patients, indications for DC,
time frames between the surgical procedures and their complications, and revisions. We used the
Evans ratio (ER) to assess the presence of VM.

Results: A full dataset was available for 82 patients that comprised our study cohort. All patients
showed some degree of ventricular growth following DC but only 20% developed VM and 15% was
symptomatic for HCP. Reasons for developing symptoms were unclear. We found a statistically
significant difference in ER between the time of DC and time of CP (p-value <0.05) while difference in
ER between CP and follow up imaging was not significant (p-value 0.17) suggesting a role of this
procedure in slowing down the ventricular growth. We didn't observe a significant difference in
complications rate between patients undergoing CP only or in combination with VPS.

Conclusion: Hydrocephalus and ventriculomegaly are non-trivial complications following DC and
consensus in literature regarding optimal management is lacking. Our findings suggest CP has the
potential of significantly slowing down ventricular growth suggesting that it may have a role as a stand-
alone treatment of mildly symptomatic patients. Our study was retrospective and included a relatively
small cohort hence further investigations are warranted.



ENDOVASCULAR EMBOLIZATION OF PROXIMAL MIDDLE MENINGEAL ARTERY AS ADJUNCTIVE
THERAPY IN TREATMENT OF CHRONIC SUBDURAL HEMATOMA — REVIEW OF PATHOLOGY,
ENDOVASCULAR TECHNIQUE CURRENT LITERATURE, AND OUR EXPERIENCE.

Anton Peled?, Zion Zibly?, David Orion?, Gal Yaniv?

INeurosurgery, Sheba Medical Center, Ramat Gan; Neurology, Sheba Medical Center,

Ramat Gan; 3Radiology, Sheba Medical Center, Ramat Gan, Israel

Background: Chronic subdural hematoma (CSDH) is a common neurosurgical problem that is on the
rise due to an aging population and increased use of antithrombotic medication. Burr-hole treatment
is currently the gold standard and the most common neurosurgical intervention for this pathology,
however, recurrence in 9-33% of cases highlight the need for better intervention technique. Middle
meningeal artery(MMA) embolization, is a novel treatment option for CSDH that targets the vascular
supply of the neomembranes implicated in the pathophysiology of the condition.

MMA's embolization has been safe, especially in high-surgical-risk patients. It significantly reduces the
recurrence rates, and thus making it an important adjunctive treatment to surgical evacuation and as
a standalone method for managing this challenging entity.

Methods: Collection and presentation of published data on MMA Embolization.

Description of the Endovascular procedure. Presentation of our experience in consecutive 20 cases.
Results: 16 published retrospective studies including 2 systematic reviews with a total of 720 patients
treated with MMA Embolization and 3 ongoing randomized prospective multicenter studies.

Our experience in twenty consecutive patients.

Conclusions: Endovascular Middle meningeal artery embolization is increasingly being used with good
safety results and treatment outcomes. It serves both as an adjunct treatment to surgical evacuation
and as a stand-alone technique. MMA embolization should become a part of a common treatment
algorithm, and be further adjusted in light of near-future evidence.



COMANECI-ASSISTED ANGIOPLASTY FOR SUBARACHNOID HEMORRHAGE-INDUCED VASOSPASM:
FIRST EXPERIENCE WITH A COHORT OF 10 PATIENTS AND 84 INTERVENTIONS

Guy Raphaeli
Interventional Neuroradiology Unit, Rabin Medical Center, Petach Tikva, Israel

Objective: Stent-retrievers for delayed cerebral vasospasm (DCV) secondary to aneurysmal sub-
arachnoid hemorrhage (aSAH) are increasingly in use as a reasonable alternative with good results.
Comaneci device is a new generation remodelling device for cerebral aneurysm occlusion. We
introduce our preliminary experience with a novel use of the Comaneci for angioplasty in aSAH-
associated vasospasm.

Methods: A retrospective analysis of patients with DCV following aSAH from a single neurosurgery
center. Following data was collected: baseline characteristics, clinical (WFNS) & imaging (mFischer)
grading on admission, aneurysm location, specific arterial segments, total number of interventions for
each patient, vasospasm recurrence, procedural complications and clinical outcome (mRS on
discharge and day 90). Immediate angiographic results were evaluated by a novel angiographic flow
restoration score: Fully opened-0; mild spasm (<50%) — 1; moderate spasm (50-70%); severe spasm
(70-95%); critical/occlusion — 4.

Results: Between August 2019 and December 2021, 10 patients with totally 84 interventions were
included (100% female, mean age 62.3 [50-72] years). Mean number of interventions per patient was
8.5 (5-13). Most patients had mFicher score of 4 (90%). All patients were treated day by day until
significant resolution of spasm. Most common treated segment was M2 (40.4%), following M1
(15.4%), A1 (13%), A2 (10.7), and few interventions (<10) in other territories. Recurrence rate was
7.1% (6/84). Most patients (90%) were treated concomitantly by selective administration of IA
vasodilators while Comaneci was fully opened. Regarding angiographic outcome, most segments
(46%) had 2-points drop in the angiographic flow restoration score, followed by 3 points (23.2%), and
4 points (9.3%). We encountered only one complication with partial arterial occlusion. No
hemorrhages, perforations nor dissections were documented. Favorable outcome after 3 months
(mRS<2) was documented in 3 patients (33%); 2 patients deceased (20%).

Conclusions: aSAH-induced DCV may be treated safely and efficiently in various vascular territories
(including distal segments) using COMANECI. The variable radial force of Comaneci when compared
to stentretrievers and continued anterograde blood flow when compared to balloons may provide the
Comaneci the ability to treat more effectively DCV with relatively lower risk of vessel injury.



AWAKE CRANIOTOMY FOR RESECTION OF SUPRA-TENTORIAL BRAIN METASTASES IN ELOQUENT
AREAS

Amit Azriel*?, Alon Moore Galindo?, Nave Paran?, Elad Avraham®?, Yuval Sufaro'?

!Department of Neurosurgery, Soroka University Medical Center, Beer-Sheva; *Faculty of Health
Sciences, Ben Gurion University of the Negev, Beer-Sheva; 3Clinical Research Center, Soroka
University Medical Center, Beer-Sheva, Israel

Background: Metastases are the most common brain tumors, with an estimated incidence of 11.3 per
100,000 in the general population and cause significant morbidity and mortality. Lung cancer, breast
cancer, and melanoma are the most common primary tumors with brain involvement. Neurosurgical
interventions for brain metastases carry risks of complications and adverse neurologic outcomes.
Awake craniotomy (AC) is frequently used for resection of intra-axial primary brain tumors located in
eloquent areas and is considered safer when patients are properly selected. Nonetheless, a paucity of
evidence exists regarding the use awake surgery techniques in resection of cerebral metastases. We
aimed to evaluate the safety and efficacy of AC for resection of supratentorial metastases in eloquent
areas.

Methods: Patients with brain metastases located in supra-tentorial eloquent areas who underwent
AC in our department were reviewed retrospectively. Demographic, clinical and neuroradiological
data was retrieved from our electronic medical records.

Results: 16 patients underwent AC for resection of brain metastases between 8/2019-7/2022 in our
department, 6 of them were women and 10 men. Mean age at surgery was 60 years (range 38-76). In
14 cases the tumor was located in the left hemisphere. The main primary tumors were lung for 9
patients and breast for 5 patients. The most common pre-operative neurological symptoms included
motor (10 patients, 62.5%) or speech (9 patients, 56%) deficits, whereas 8 patients had pre-operative
seizures. On immediate post-operative evaluation 14 patients (87.5%) remained stable, 1 improved
and 1 patient (6.2%) had neurological deterioration. The mean length of stay was 4.25 days, 14
patients were discharged home and 2 to a rehabilitation center. 14 days following the AC 15 patients
(93%) improved neurologically. One patient had a major post-operative complication.

A comparison with the group of patients undergoing surgery under general anesthesia for metastases
in similar location will also be presented.

Conclusions: AC may be considered for selected patients with brain metastases — mainly for
symptomatic patients and patients admitted for recurrent resection. When compared with general
anesthesia, patients undergoing AC may have shorter length of stay, lower rates of new neurological
deficits and comparable recurrence rates.



INTERCHANGEABLE USE OF DIGITAL ADJUSTMENT TOOLS FOR CALIBRATING VARIABLE-PRESSURE
CEREBROSPINAL FLUID VALVES — A PROOF OF CONCEPT

Suisa Haggai, Sergey Abeshaus

Neurosurgery, Galilee Medical Center, Nahariya, Israel

Objective: Digital adjustment tools for variable-pressure cerebrospinal fluid valves are considered
'user-friendly' due to an improved visual feedback mechanism that prompts the user to re-position
the tool when detecting misalignments. However, their mechanism of action is similar to that of
manual adjustment tools, which rely on an interaction between the tool and a magnetic component
built into the adjustable valve. Therefore, they cannot detect, and are not exclusive to a specific valve.
In this study, we have investigated the display and calibration settings of two different valves and
adjustment tools, and created a "conversion table" for theoretical transition between tools.
Methods: Ambient electromagnetic field ranged from 0.3 to 0.5 milligauss. The valves were covered
with a 4 layered silicon pad used for suture training. The study included both 'static' and 'dynamic'
testing. Calibration settings were verified using direct vision and plain radiography. The tests were
repeated three times to ensure the reproducibility of the results. Results are displayed in two separate
tables.

Results: The results are presented in Tables 1 and 2. Unique readings were reproduced for both valves.
Interestingly, While the Medtronic Strata Varius can only display 5 performance settings, we were able
to recognize distinct 'flashing' patterns corresponding to five of eight different performance levels of
the Certas Plus valve. These patterns appear to persist when the adjustment tool was properly aligned
with the valve.

Conclusions: Clinicians must be aware of the issue of 'non-exclusivity' of digital adjustment tools in
order to avoid iatrogenic errors, some of which may have serious implications for patients. In the
future, validated conversion tables may be used by a manufacturer to produce a "universal
adjustment tool" for adjustable valves, which may obviate the need to purchase and maintain
different types of adjustment tools.



PATIENTS OUTCOMES FOLLOWING STEREOTACTIC RADIOSURGERY AND SURGICAL INTERVENTION
FOR BRAIN METASTASES OF THE MOTOR CORTEX

Diana C. Bolivar V.1, José A. Asprilla Gonzélez?, Zvi R. Cohen?, Zion Zibly?, Anton Wohl?, Uzi Nissim?,
Roberto Spigelmann?, Alisa Talianski?, Yaacov R. Lawrence?, Amos Stemmer?, Ory Haisraeli?3,
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“The Department of Oncology, Sheba Medical Center, Ramat-Gan, Israel

Background: Symptomatic patients' outcomes following motor cortex brain metastases (BMs) treated
with Stereotactic Radiosurgery (SRS) are not well-described in the literature. Most cohorts include
heterogeneous cohorts of symptomatic as well as asymptomatic patients, various sized lesions,
treated with either SRS or surgery. The available evidence is, therefore, inconclusive.

Methods: Here, we studied the data of 27 patients, treated with SRS that subsequently underwent
surgery in Sheba Medical Center between the years 2010 to 2022. These patients were diagnosed with
BMs located within the motor cortex or adjacent to it and presented accordingly with
hemiparesis/hemiplegia. Patients' demographics, and clinical and oncological outcomes, were
retrieved using a novel institutional Al algorithm software. A complementary manual data retrieval of
the patient's medical files regarding the SRS and surgical treatment paradigms as well as their
outcomes was also done. In addition, BMs were classified according to their location with respect to
the motor cortex, and their volumetric data was measured and documented.

Results: Patients' demographics showed that their median age-at-diagnosis was 63 years (range, 36-
78), and the male-to-female ratio was almost equal. The median overall survival was 15.4 months
(range, 0-59). 22 patients were treated with a single SRS treatment; 5 patients were treated twice.
BMs' primary origin was as follows: NSCLC, n=11, melanoma, n=8, breast carcinoma n=4, other, n=4.
17 patients underwent surgical resection of their BMs, 6 patients underwent Ommaya reservoir
insertion, and 4 patients underwent ventriculoperitoneal shunt insertion. The data collected from this
cohort will be compared to symptomatic motor cortex BMs patients' clinical outcomes that were
treated by SRS, without additional surgical intervention.

Conclusion: This study aims to explore the outcomes of a homogenous cohort of symptomatic motor
cortex BMs patients treated with SRS with/without subsequent surgery. Patient's clinical and
oncological outcomes according to the different treatment regimens they endured will be evaluated
and presented.



AIMING TOWARDS DIFFERENTIATING GLIOBLASTOMA PROGRESSION FROM
PSEUDOPROGRESSION - PATIENTS' COHORT ESTABLISHMENT AND PRELIMINARY RESULTS
Hanan Abofani!, Mustafa Siddeeq?, Zvi R. Cohen?, Zion Zibly?, Anton Wohl*, Amos Stemmer?,

Alisa Talianski®, Ory Haisraeli**, Tehila Kaisman-Elbaz!
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Background: Longitudinal follow-up of glioblastoma patients includes advanced imaging modalities to
identify tumor progression, which is of limited certainty and occasionally necessitates additional tissue
sampling that has potential morbidity. Lately, the possibility of tumor-associated protein markers
detection in patients' blood samples - liquid biopsies - has shown useful for this purpose in other
cancers and has also gained significant interest in glioblastoma.

Methods: This study presents data collected from 36 histopathology-confirmed IDH-WT glioblastoma
patients treated in Sheba Medical Center between the years 2009 to 2021. Following their diagnosis,
these patients were treated with radiation according to the Stupp protocol and subjected to repeated
resection due to suspected tumor progression based on imaging studies. The data retrieved from
patients' medical files include demographics, clinical outcomes, imaging characteristics, tumor
molecular, and histopathological markers. Notably, patients' selection and data retrieval were
accomplished using a novel institutional Al algorithm software followed by complementary manual
data retrieval of selected patients' medical files.

Results: Patients demographics analysis showed that the patient median age-at-diagnosis was 55.4
years (range, 21-82), and the male-to-female ratio was 3.5:1. The median overall survival (OS) was
25.1 months (range, 5.2-80.3) and the median follow-up duration was 23.1 months (range, 4.8-80.2).
27 out of 36 patients had pathologically confirmed tumor progression while the remaining patients
had post-radiation changes along with active tumor or merely radiation necrosis identification. Pre-
surgical resection blood samples were available for 27 out of 37 patients and will be used for a
comprehensive glioblastoma-related proteins search. In cases of patients' blood samples available
both from the initial diagnosis surgical resection procedure and tumor progression surgical resection,
a comparative analysis of those samples will be performed. Clinical outcomes measurements and
volumetric tumor-related data will be conducted as well.

Conclusions: Here, we present a glioblastoma patient cohort that was meticulously selected to
examine our hypothesis that measuring glioblastoma-related proteins in patients' blood can be
achieved and serve as a tool to distinguish between disease phases and monitor disease progression.
Our clinical, and tumor-related data analysis, as well as the preliminary steps toward comprehensive
proteomics tumor profiling, will be presented.



DEEP BRAIN STIMULATION OF THE GPI (GLOBUS PALLIDUM PARS INTERNA) FOR GENERALIZED
SECONDARY DYSTONIA IN A FEMALE PATIENT WITH RETT SYNDROME: A CASE REPORT

Juan Francisco Leon Ripalda?, Leah Kahanov?!, Zvi Israel?, Stefanie Glowinsky?, Hagai Bergman?
!Neurosurgery, Hadassah Medical Center Hebrew University Hospital, Jerusalem; 2ELSC, Hebrew
University of Jerusalem, Jerusalem, Israel

Background: Rett syndrome is an X-linked neurodevelopmental disorder affecting approximately 1 in
10000 to 15000 live female births, resulting in profound psychomotor retardation, loss of purposeful
hand use, and language skills. Dystonia is described in up to 63% of Rett Syndrome patients between
4 and 13 years old, crural involvement being the most common, followed by generalized dystonia and
then focal dystonia of either foot.

Deep brain stimulation has emerged as a very effective therapy for patients with medically
refrac-tory disabling dystonia in both generalized and severe focal primary dystonia, in whom DBS of
the GPi (Globus Pallidum pars Interna) leads to long-lasting and remarkable improvement of dystonic
movements in about 80% of patients. DBS for secondary dystonia is less predictable.

However, to the best of our knowledge, DBS has not been described for the management of

dystonia in patients suffering from Rett syndrome.
Case description: We present the case of a 20 years old female, with normal development until the
age of 2, when she presented with language and development regression. At age 3 she also developed
seizures and was diagnosed with Rett Syndrome. She was able to walk until the age of 12, but since
then had been in a wheelchair. At age 19 (and after a fall) she presented with a movement disorder,
primarily dystonia of the upper limbs, but also opisthotonus, with worsening of symptoms during the
awake period. Maximal medical therapy did not improve the dystonic features.

After bilateral DBS surgery to the GPi, the patient presented improvement in her dystonia of

the upper limbs, one week after surgery, and was able to wean her off sedative medication. AT the
time of writing, 2 months following surgery, this benefit is maintained.
Conclusion: Dystonia is highly prevalent in Rett syndrome and may be very disabling. GPi DBS should
be considered as a treatment option when medical therapy has failed and as early as possible to be
able to facilitate the role of physiotherapy to prevent more devastating effects of dystonia in these
patients.



TWO CASES OF SUPRATENTORIA SUBDURAL HEMATOMA, FOLLOWING MICROVASCULAR
DECOMPRESSION FOR TRIGEMINAL NEURALGIA.

Juan Francisco Leon Ripalda, Leah Kahanov, Zvi Israel

Neurosurgery, Hadassah Medical Center Hebrew University Hospital, Jerusalem, Israel

Abstract: Microvascular decompression has become an accepted surgical technique for the treatment
of trigeminal neuralgia, hemifacial spasm, and other cranial nerve rhizopathies. However, critical
complications still exist, and postoperative hemorrhage is one of the most life-threatening
complications following microvascular decompression. Most hemorrhages occur near the surgical site,
in the infratentorial region.

We present two cases of supratentorial subdural hematoma after MDV surgery.

Case description:

Case 1: 46 years old man, suffering from typical right trigeminal neuralgia TN on the V3 dermatome,
refractory to medical therapy, underwent right MVD, surgical procedure uneventful, 24 hrs. after
surgery underwent head CT that showed right supratentorial subdural hematoma SDH, no midline
shift. The patient was neurologically stable all the time except for headaches. No side weakness
decided for conservative management with pain medication and steroids. After observation for about
10 days on admission and on repeat CT evidence of resolution of the SDH. The patient was discharged
home with improvement in TN pain and weaned off steroid therapy.

Case 2: 66 years old man, with left typical TN on the V3 dermatome for several years, treated with
medical therapy but with severe secondary effects of the medication. Therefore, underwent left MVD,
intraoperative bleeding from the superior petrosal vein that was controlled during surgery. After the
procedure, the patient was extubated in the Operating room but presented with low neurological
status GCS E 3 V 2 M6 bilateral, no side of the body weakness. Underwent urgent postop head CT
which showed left supratentorial SDH with midline shift of 6mm, treated with urgent craniotomy and
SDH evacuation. Second postop CT resolution of the SDH, after 7 days observation the patient was
discharged home with no new neurological deficits and with improvement of the TN pain.
Conclusion: Supratentorial SDH is a rare but sometimes life-threatening condition, we present two
cases one treated conservatively and the second with SDH evacuation, both with good neurological
outcomes and TN pain resolution.
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MORTALITY AND COMPLEX-MORBIDITY RATES DURING THE FIRST YEAR FOLLOWING MILD
TRAUMATIC BRAIN INJURY IN THE ELDERLY POPULATION
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Background: The rapidly progressing scientific and medical knowledge brings on worldwide aging of
the population alongside new challenges for caregivers. It is projected that in 2050 the elderly
population in the us will double itself in comparison to its size 2010. Each year, approximately 30% of
people aged 65 years or older will suffer falling accidents which might lead to serious complications
given the rising use of antiaggregant medications. Furthermore, traumatic brain injury (tbi) is a
common type of injury among the elderly population and its prevalence is constantly growing.
Methods: We retrospectively reviewed elderly patients (65 years and older) admitted to our
emergency department (ed) between the years 2000-2020 and diagnosed with mild tbi (mtbi).
Demographic, clinical, laboratory and neuroradiological data was retrieved from our electronic
medical records. Mortality and complex-morbidity rates in the first year following the initial injury
were analyzed.

Results: Total of 9418 patients were included in this cohort, following exclusion of patients with
insufficient medical records. mean age was 79.48+7.88 years with 5534 (58.7%) female. most patients
had a least one comorbidity and 6644 (70.5%) had two or more comorbidities. chronic antithrombotic
therapy included antiplatelet medications (n=2678, 28.4%), anticoagulation medications (n=594,
6.3%) and novel oral anticoagulants (noacs) (n= 510, 5.4%). following ed visit, 2958 (31.4%) were
admitted to the hospital. mortality rates in the first year following the mtbi were 16.2% (n=1530).
Major significant risk factors for 1-year mortality were older age (p<0.001), single comorbidity other
than dyslipidemia (p<0.001), hospital admission (p<0.001) and chronic use of noacs (p<0.001).
Complex morbidity was defined as longer hospitalization, recurrent admissions/ed visits or discharge
to another medical institution. Multivariate analysis of factors contributing to mortality or complex
morbidity will be presented.

Conclusions: High rates of mortality or complex morbidity are expected during the first year following
mtbi in the elderly population, emphasizing the necessity of close clinical surveillance and risk factors
modification following these supposedly minor events.



SUPRATENTORIAL PARENCHYMAL HEMANGIOBLASTOMAS — CLINICAL AND RADIOLOGICAL
DIFFERENCES ASSOCIATED WITH ANTERIOR VS. POSTERIOR CIRCULATION

David Saraf, Liat Oxman, Yossi Laviv

Neurosurgery, Rabin Medical Center, Petsh Tikva, Israel

Background: Hemangioblastoma of the central nervous system are solid or cystic vascular-rich tumors.
In the brain, the vast majority occurs in the cerebellum. The cystic component of the tumor carries
therapeutic implications, as its affect both clinical presentation as well as surgery and radiation —
related treatment decisions. However, the pathophysiology of peritumoral cyst formation is not fully
understood, especially regarding the rare cases of supratentorial parenchymal hemangioblastomas
(SPH).

Aim: To investigate whether the inherent differences in the biological and physiological features of
the anterior vs. the posterior vasculature of the brain may be associated with differences in clinical
and radiological variables of SPH.

Patients and methods: A thorough literature review using the common medical search engines was
made in order to collect all reports on SPH between the years 1970 and 2022. Available data was
extracted for different demographic, clinical and radiological variables. The cohort was divided into
anterior circulation SPH (group 1) and posterior circulation SPH (group 2) and a statistical — based
comparison between the two groups was made.

Results: A total of 73 SPH cases have met the inclusion criteria. Of those, 71.2% were in group 1 (n=52
vs. n=21, in group 1 and 2, respectively). The M:F ratio was significantly lower in group 1 (0.64 vs. 2.5,
respectively, p=0.033). Additionally, significant radiological differences were found between the two
groups, regarding the presence of cystic component, the “classic” appearance of nodule with
peritumoral cyst and for the presence of significant peritumoral edema (36% vs. 72%, p=0.011; 25.5%
vs.57.9%, p=0.016 and 47.2% vs. 16.6%, p=0.046 for group 1 vs. group 2, respectively). On multivariate
analysis, the differences in presence of cystic component remained significant (OR=5.477, 95% ClI
1.559-19, p=0.008) and the difference in significant peritumoral edema has almost reached
significance (OR=0.259, 95% Cl 0.066-1.022, p=0.054). Of note, the incidence of VHL syndrome or VHL
mutations was nearly two-fold higher in the anterior circulation subgroup. This difference has not
reached statistical significance.

Conclusions: The vascular — dependent anatomical distribution of SPH is associated with differences
in demographic and radiological variables between tumors of the anterior vs. the posterior circulation.
This is the first study to report such a dependence. The inherent biological and physiological
differences between the vessels in both groups may affect the radiological appearance of SPH. It can
also be affected by the gender of the patient. Further research is required in order to fully discover
the pathophysiology of peritumoral cystic formation in hemangioblatomas.



THE IMPACT OF EXTENT OF ABLATION ON SURVIVAL OF PATIENTS WITH NEWLY DIAGNOSED
GLIOBLASTOMA TREATED WITH LASER INTERSTITIAL THERMAL THERAPY; A LARGE SINGLE
INSTITUTIONAL COHORT
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Background: Upfront Laser Interstitial Thermal Therapy (LITT) can be used as part of the treatment
paradigm in difficult-to-access newly diagnosed glioblastoma (ndGBM) cases. The extent of ablation
(EOA), though, is not routinely quantified, thus its specific effect on patients' oncological outcomes, is
unclear.

Objective: To methodically measure the EOA in ndGBM patients' cohort and its effect, and other
treatment-related parameters, on patients' progression-free survival (PFS) and overall survival (OS).
Methods: A retrospective study was conducted on 56 IDH 1/2 wildtype ndGBM patients treated with
upfront LITT between 2011-2021. Patient data including demographics, oncological course, and LITT-
associated parameters, were analyzed.

Results: Patient median age was 62.3 years (31-84) and the median follow-up duration was 11.4
months. As expected, the subgroup of patients receiving full chemoradiation was found to have the
most beneficial PFS and OS (n=34). Further analysis showed that 10 of them underwent near-total
ablation (NTA) and had a significantly improved PFS (10.3 months) and OS (22.7 months). Notably,
84% excess ablation (ExA) was detected which was not related to a higher rate of neurological deficits.
Tumor volume was also found to influence PFS and OS, but it was not possible to further corroborate
this finding due to low numbers.

Conclusion: This study presents data analysis of the largest series of ndGBM treated with upfront LITT.
NTA was shown to significantly benefit patients' PFS and OS. Importantly, it was shown to be safe,
even in cases of ExA, and therefore, could be considered when using this modality to treat ndGBM.



CEREBRAL VENOUS SINUS THROMBOSIS FOLLOWING TRANSLABYRINTHINE APPROACH FOR
VESTIBULAR SCHWANNOMA: RETROSPECTIVE ANALYSIS OF 89 CASES

Yuval Sufaro?!, Amit Azriel!, Robert Briggs?, Elad Avraham?, Elad Avraham?, Andrew Kaye3
INeurosurgery, Soroka, Beer Sheva, Israel; 20tolaryngology, Royal Melbourne Hospital, Melbourne,
Australia; 3Neurosurgery, Royal Melbourne Hospital, Melbourne, Australia

Background: The main surgical approaches to the cerebellopontine angle (CPA) include the
retrosigmoid approach and the presigmoid-translabyrinthine approach (TLA). Cerebral venous sinus
thrombosis (CVST) is a known complication of these approaches. Symptoms and signs of CVST may
include headache, seizures, focal neurologic deficits and signs of increased intracranial pressure.
Recent advances in MRI and computed tomography have improved diagnostic accuracy for this
disorder. We conducted a retrospective study designed to evaluate the incidence of CVST following
TLA and to propose management approach for post-surgical CVST.

Methods: All vestibular schwannoma (VS) patients operated in our medical center between 2005 and
2015 using the TLA were retrospectively evaluated. Patients with radiological CVST were evaluated for
associated symptoms (escalating headaches and one or more of the following: nausea, vomiting,
decreased level of consciousness, papilledema, or blurred vision).

Results: Our final cohort included 89 patients. Female:male ratio was 1.22:1. Mean age at surgery was
52.3 years. Mean maximal medial to lateral tumor diameter was 21 mm. Gross total resection (GTR)
was achieved in 86 patients (96.6%).

Radiographic CVST was diagnosed in 19 patients (21.3%). Of those, only 4 patients (4.5%) were

diagnosed with symptomatic CVST causing elevated intracranial pressure (ICP). Three patients with
symptomatic CVST were treated with anticoagulation medications and did not require further
neurosurgical intervention. Single patient (1.12%) underwent further surgical interventions due to
cerebellar venous infarct with hemorrhagic transformation and acute hydrocephalus.
Conclusion: Approximately fifth of venogram scans following TLA for the resection of vestibular
schwannomas are expected to demonstrate CVST. Nonetheless, only a small number of patients will
develop symptoms and signs related to these imaging findings. Based on the high risk of bleeding in
the early post-operative period, anticoagulation treatment should be deferred unless symptoms
develop. Further large studies are encouraged in order to better define these recommendations.



RETRACTORLESS TRANSCRANIAL MICROSURGERY FOR SKULL BASE MENINGIOMAS
Moshe Attia
Neurosurgery, Sheba Medical Center, Ramat Gan, Israel

Introduction: Fixed brain retraction may result in brain tissue injury due to mechanical injury and local
ischemia. It may cause contusions, cerebral edema and ischemia, encephalomalcia and post-operative
seizures. Retraction injury may occur in approximately 10% of skull base tumor operations and 5% of
aneurysm operations.

To avoid these complications, alternative approaches were developed including endoscopic endonasal
surgery and transcranial retractorless microsurgery.

Methods: From 11/16 to 3/22, 108 consecutive patients having 111 skull base meningiomas were
operated with the intention to use the retractorless microsurgery technige. All patients were operated
using routine microdissection techniques, opening adjacent arachnoidal planes and regional cisterns
allowing continous CSF drainage to relax the brain to allow operative line of sight and surgical working
window to resect the tumor.

Results: The patients were 77% females and 23% males, from 20 to 84 years of age. 81% of the skull
base meningiomas were supratentorial and 68% of the patients were operated via the pterional
approach. 99.07% were successfully operated without a self-retaining retractor system. EVD inserted
in 2 patients with giant CPA meningiomas. No lumbar drain. No exacerbation of cerebral edema. Two
patients had small post-op contusions less than 2 cm. No newly diagnosed post-op seizures. We
achieved gross total resection, Simpson |-l in 72.1%, Il in 18.9% and IV in 9%. The GOS at an average
follow-up of 31 months was 5 in 94 patients, 4 in 10 patients, 3 in 4 patients, 2 in one patient and 1 in
two patients. 57 patients had skull base meningiomas involving the optic pathway, 40.35% gained
improved vision after surgery, 47.37% were stable and 12.28% deterioarated.

Conclusions: Retractorless microsurgery is very practical and doable.

Fixed retraction can be replaced by dynamic retraction with surgical instruments, limiting the risk of
retractor induced brain injury.



CHORDOMAS: BALANCING IN BETWEEN THE EXTENT OF REMOVAL, COMPLICATIONS, AND THE
ROLE OF ADJUVANT RADIOTHERAPY

Sergey Spektor!, Samuel Moscovici?, Robin Sharif?, Carlos Candanedo*

!Neurosurgery, Assuta Medical Center, Tel Aviv-Yafo; 2Neurosurgery, Hadassah University Hospital,
Jerusalem; 3Neurosurgery, Shamir Medical Center, Tel Aviv-Yafo, Israel; *Neurosurgery, Panama
Clinic, Panama, Panama

Background: Although chordomas attract much attention from clinical research, clear-cut guidelines
are lacking. There is a trend toward the radical removal of chordomas, but the role and type of
radiotherapy are still to be defined.

Methods: Between 2001-2021, 42 patients with chordomas were operated via craniotomy (16) or
endoscopic approaches (26); patients with chondrosarcomas were excluded. Mean age was 42 years
(range 14-69 years). Tumor volume varied from 0.5 to 61 cm3 (mean 14 cm3). Mean follow-up was
92 months (range 6-236 months). No patient was lost to follow-up.

Results: Extensive removal (ER) was achieved in 25 patients (60%, including gross total resection (GTR)
in 15 (36%) and subtotal resection (STR) in 10 (24%)). Conservative removal (CR) was achieved in 17
(40%, including partial removal (PR) in 12 (28%), and biopsy in 5 (12%)). Adjuvant radiotherapy (ART)
was performed in 33 patients (proton therapy in 19, stereotactic radiosurgery (SRS) in 5, and intensity-
modulated radiation therapy (IMRT) in 9). Overall 10-year progression-free survival (PFS) was 73%. For
patients with extensive removal and ART, 10-year PFS was 100%, versus 38% for the conservative
removal group overall (p<0.0001). The 10-year PFS was 55% for patients with conservative removal
and ART but decreased to 0% without ART. All in all, patients who received ART had a 15-year PFS of
83% versus 19% in patients who did not receive ART (p=0.0012). There was no statistically significant
difference in 10-year PFS for patients with GTR+ART versus STR+ART, or in the type of radiotherapy
treatment.

Conclusions: Addition of ART after the removal of chordomas had a significant impact on PFS.
Moreover, with ART, long-term outcomes after GTR and STR were similar.



DERIVATION AND VALIDATION OF A PREDICTION MODEL AND IDENTIFICATION OF RISK FACTORS
FOR CHRONIC SUBDURAL HEMATOMA AMONG ELDERLY PATIENTS WITH MILD TRAUMATIC BRAIN
INJURY

Mai Ofri'?, Amit Azriel*, Nave Paran?, Elad Avraham??, Yuval Sufaro®!, Noam Barda*>®

IFaculty of Health Sciences, Ben Gurion University of The Negev, Beer-Sheva; *Clinical Research
Center, Soroka University Medical Center, Beer-Sheva; 3Department of Neurosurgery, Soroka
University Medical Center, Beer-Sheva; “Epidemiology, Biostatistics and Community Health Services,
Ben Gurion University of The Negev, Beer-Sheva; *Software and Information Systems Engineering,
Ben Gurion University of The Negev, Beer-Sheva; °ARC Innovation Center, Sheba Medical Center, Tel
Hashomer, Ramat Gan, Israel

Background: Traumatic brain injury (TBI) is a challenging public health issue, leading to healthcare
system burden. With the aging of the population, there is an increasing use of antithrombotic drugs,
and the effect of these medications on TBI course and complications is of interest. Chronic subdural
hematomas (CSDHs) classically follow minor head trauma in a delayed manner. CSDHs formation is
influenced by anatomical changes such as the atrophy of the brain parenchyma. Nonetheless,
questions such as the added value of different antithrombotic agents for the development of CSDHs
following mild TBI (mTBI) still remain unanswered. In this study, we aimed to explore the risk factors
for development of CSDHs following mTBI, and to develop and validate a prediction model for this
important outcome.

Methods: We retrospectively reviewed all elderly patients (65 years and older) admitted to our
emergency department (ED) between the years 2000-2021 and diagnosed with mTBIl. Demographic,
clinical, laboratory and neuroradiological data was retrieved from our electronic medical records. The
primary outcome was defined as development of CSDH within 12 weeks following the index ED
admission.

Results: Our cohort is comprised of 13,994 patients with mTBI (mean age 79 years, 41.4% males), of
them 229 developed CSDH in the 12 weeks following the mTBI (mean age 80 years, 68.6% males).
Patients who developed CSDH were associated with higher admission rates (80.8% vs. 31.3%, p<0.001)
and longer length of stay (7 vs. 5 days, p<0.001). The median time-period between mTBI and death
for the CSDH group was 4.14 years, and only 2.49 years for the group of patients that did not develop
CSDH (p<0.001). In the same time period, total of 550 patients were operated for drainage of CSDHs,
more than half of them had no previously documented TBI event. Multivariable logistic regression
model and scoring model will also be presented.

Conclusions: With the aging of the general population and the increasing rates of mTBI events, it is
important to properly identify risk factors for the development of CSDHs following mTBI. Early
detection of this common entity will allow rapid treatment and may assist in improving clinical
outcomes.



LONGITUDINAL VOLUMETRIC EVALUATION OF BRAIN METASTASES AFTER STEREOTACTIC
RADIOSURGERY WITH DEEP LEARNING

Yonny Hammer!, Wenad Najjar?, Leo Joskowicz?, Yigal Shoshan?

1School of Computer Science and Engineering, The Hebrew University of Jerusalem, Jerusalem;
2Department of Neurosurgery, Hadassah University Medical Center, Jerusalem, Israel

Purpose: Clinical decisions on Stereotactic Radiosurgery (SRS), an indication for the treatment of brain
tumors and metastases are based on the comparison of the irradiated lesions sizes in the pre
(baseline) and post (follow-up) treatment MRI scans. The purpose of this study was to evaluate the
performance of a novel fully automatic method for the accurate and reliable detection and volumetric
evaluation of brain metastases on pairs of baseline and follow-up brain scans.
Methods: The method utilizes a novel simultaneous multi-channel 3D nnU-Net classifier for the
detection and segmentation of brain metastases in the follow-up MRI.

We retrospectively collected 231 pairs of MRI scans from 193 patients who underwent SRS at
the Hadassah University Medical Center. An expert neurosurgeon manually delineated a total of 1,731
metastases (640 baseline, 837 follow-up) in the MRI scans using the ITK-Snap software. The number
of brain metastases with diameters 0-5mm, 5-10mm and > 10mm was 223, 577, and 931, respectively.
The deep learning model was trained, validated and tested with 205 pairs (1,477 metastases), 7 pairs
(52 metastases), and 19 pairs (131 metastases). The computed test set results were then compared
to their respective ground truth delineations.
Results: Our method achieves a mean brain metastases detection Precision (aka specificity) and Recall
(sensitivity) (std) for brain metastases with diameters >10mm of 1.00 (0.00) and 0.97 (0.11), > 5mm
of 0.80(0.30) and 0.87(0.20) and 0.65 (0.30) and 0.85 (0.23) for all sizes. The metastases segmentation
Dice scores are 0.89 (0.08), 0.88 (0.06) and 0.86 (0.09) for the same metastases sizes, all above the
observer variability of 0.81 (0.13).
Conclusion: Automatic brain metastases detection and volumetric quantification may help improve
the evaluation of treatment response.
Limitations: Two observer annotations, one center.
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HIPPOCAMPAL RESECTION DURING HEMISPHEROTOMY - IS IT NEEDED?
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Introduction: Hemispherotomy is a radical, yet highly effective surgery for pediatric intractable
hemispheric epilepsy. Over the years, the surgical goal has shifted from a complete hemispheric
resection (anatomical hemispherectomy), to a disconnective procedure. Several techniques for
hemispherotomy have been described, and often hippocampal resection is concurrently performed.
The goal of the current study is to question the need of this hippocampal resection.

Methods: We retrospectively accrued all clinical data of children that underwent hemispherotomy
surgery between 2001-2022 at the Tel-Aviv Medical Center and Baylor College of Medicine. Epilepsy
outcome was compared based on whether the hippocampus was resected or disconnected at the
amygdala and atrial segment of the fornix.

Results: A total of 86 patients (32 females) were included. Most common indications were Stroke (31),
Rasmussen’s encephalitis (16), Cortical dysplasia (10), and Hemimegaloencephaly (9). Age at surgery
was 7+4.8 years. Median number of antiepileptic drugs before surgery was 3. Hemispherotomy
techniques included peri-insular (54), vertical (23=endoscopic 19 + parasagittal 4), trans-sylvian (9).
Follow-up was 41.5+38 months. At last follow-up 65% of patients were ambulatory (with or without
aid = GMFCS 1-3). 43 patients had hippocampal resection and 43 patients had hippocampal
disconnection. Both groups had a mean Engel Outcome Scale of 1.12 (p=0.9, Student's t-Test), and
there was no statistically significant difference in the functional outcome status of the groups.
Conclusions: Disconnective hemispherotomy is highly effective for pediatric intractable hemispheric
epilepsy. Our date suggests that there is no need for hippocampal resection if a complete
disconnection is performed.



METASTASES TO MENINGIOMA — REVIEW AND META-ANALYSIS
Naama Turner?, Andrew Kaye?, Iddo Paldor?
!Neurosurgery, Rambam, Haifa; 2Neurosurgery, Hadassa, Jerusalem, Israel

Purpose: Meningiomas are a common tumor within the cranial cavity. They may be a target for
metastatic spread of cancer elsewhere in the body. We analyzed all the data in the literature about
tumor-to-meningioma metastasis (TTMM)

Methods: We performed a meta-analysis using the PRISMA checklist, to locate all cases of TTMM in
the PubMed and Medline databases. We collected patient and cancer parameters, meningioma
parameters and clinical factors.

Results: We located 124 articles, describing 152 cases of patients with TTMM. The mean (+ SD) age of
all patients was 62.21 + 10.8 years, with even distribution above and below the mean. 65.9% of cases
were reported in women. The most common cancer origins of TTMM were Breast and Lung carcinoma,
followed by kidney, prostate and Gl tract carcinoma. Cancer status is not a good marker of TTMM
when managing a meningioma. In 36.69% of cases, TTMM was the presentation of an unknown
cancer. In nearly 60% of the known cases, cancer was considered in remission for at least 1 year.
Meningioma parameters are unhelpful when considering a TTMM. The distribution of meningioma
location is similar to other series of meningioma reported in the literature. Meningioma grade is
similar to meningiomas without TTMM.

In 57.89% the patient presented with a focal deficit. Other presenting factors were seizures, elevated
ICP and others. Over 95% of cases were symptomatic at presentation.

Conclusion: TTMM should be suspected in cases of meningioma in a patient with background cancer,
regardless of meningioma parameters or cancer status.



A QUANTITATIVE ASSESSMENT OF BONE RESORPTION IN PATIENTS AFTER AUTOLOGOUS BONE
CRANIOPLASTY FOLLOWING DECOMPRESSIVE CRANIECTOMY

Wenad Najjar!, Ruth Eliyahu?, Phillip Berman?, Yigal Shoshan?, Guy Rosenthal*

INeurosurgery, Hadassah, jerusalem; 2Radiology, Hadassah, jerusalem, Israel

Introduction: Bone resorption occurs with varying incidence after autologous bone cranioplasty
according to different published reports. To date, few attempts have been made to quantify the
degree of bone resorption. We sought to develop a method to quantify the degree of bone
resorption and to assess whether this quantitative assessment may predict the need for re-
operation.

Methods: CT scan with 1 mm cuts were performed in all patients one day after autologous bone
cranioplasty. We measured volume of the autologous bone flap on these scans using 3D-Tool
(version 12, 3D-Tool GmbH & Co. KG, Weinheimen, Germany) and used these as the reference for
comparison to follow-up scans. Surface area was measured using custom made software (MEdiprint
LLC, Goshen, NY, USA).

Results: We evaluated 46 patients who were followed up for a mean of 20 + 17 months. Mean
volume of the bone flap across all patients at last follow up was 69 + 24%. Of 10 patients with severe
bone resorption, defined as volume loss of more than 50%, 9 underwent or are awaiting re-
cranioplasty with a synthetic patient specific implant. Patients selected for re-operation had a mean
bone flap volume of 40 £ 18%, as opposed to a mean bone flap volume of 78 £ 17% in those that did
not undergo re-operation (p<0.0001). Volume loss was a more specific indicator of need for re-
cranioplasty than surface area. Importantly, volume loss generally occurred within 18 months in
patients with severe bone resorption.

Conclusion: This method allows for quantitative assessment of volume and surface area loss in
patients that undergo autologous bone cranioplasty and correlates with the clinical decision to re-
operate. Further studies are needed to assess whether this method may be useful for early
detection of patients with severe bone resorption after cranioplasty.



EARLY SURGERY FOR PATIENTS WITH NON-FUNCTIONING PITUITARY MACROADENOMA WITHOUT
MASS EFFECT UPON OPTIC APPARATUS - IS IT JUSTIFIED (AND WHEN)?

Elad Avraham, Yuval Sufaro, Amit Azriel, Israel Melamed

Neurosurgery, Soroka, Beer Sheva, Israel

Background: Surgery is the recommended treatment for patients with non-functioning pituitary
macroadenomas (NFPMAs) with associated visual impairment. Other relative indications for surgery
include hypopituitarism and craniopathies. Nevertheless, patients without those 'classical indications'
who would otherwise be considered asymptomatic with regards to the NFPMA, may actually suffer
higher rates of other less directly associated to the NFPMAs morbidities.
Methods: We retrospectively reviewed the medical files of 102 patients with NFPMAs from 2012-2022
without 'classical indications' for surgery. During follow-up period of each patient (follow-up period
ended at earliest of — neurosurgical procedure, death, loss from follow-up, 3 years of follow-up), we
searched for any of the following potentially associated symptoms registered (whether in the
community, ER or during hospitalization) during the follow-up period - headache, dizziness, syncope,
Gl symptoms, hyponatremia, fall, infection related, weakness and general deterioration, pain related,
and CVA related. We also counted the number of emergency room (ER) visits with one of those
diagnosis as chief complaint.

We than compared the results to age, gender and ethnicity adjusted control group (1:20; N =
2,040; follow-up period of 3 years).
Results: Of the 102 patients 52 patients were males and 50 were females. Averaged age was 57.
Averaged follow-up period was 27 months.

NFPMA is associated with headaches (RR 3.05, 95% CI [2.3-4.05], P < 0.0001]), hypertension
(RR 6.7, 95% CI [1.05-40.4], P 0.04]), and hypopituitarism (2 or more lines; RR 33, 95% CI [3-120], P <
0.00007]). Other symptoms which were associated with NFPMA but with no statistical significance
included - dizziness and vertigo (RR 1.25), syncope/pre-syncope (RR 2.3), Gl related symptoms (RR 2),
general weakness and falls (RR 1.4), infectious related symptoms (RR 3).

Average associated ER visits in this group was 1.2, with incidence of 0.53 related ER visits per
1 patient-year, compared to incidence of 0.2 in the control group (p<0.01).
Conclusion: Those results serve as complementary to contemporary published evidence that patients
with NFPMA suffer from higher rates of comorbidities and general impairment of their health-related-
Qol, thus supporting early surgical intervention.



PREDICTION OF PERI-OPERATIVE COMPLICATIONS ACCORDING TO CLAVIEN-DINDO
CLASSIFICATION IN GLIOBLASTOMA SURGERY

Carla Richetta?, Shaun Edalati*, Rachel Grossman?
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Glioblastoma (GBM) is a malignant brain tumor that accounts for most of all gliomas and 16% of all
primary brain tumors. Surgical resection has an important impact on the prognosis but carries the risk
of potential complications which in turn affect patient survival. A standardized method to classify post-
surgical complications in Neurosurgery is missing hampering recognition of potential risk factors,
prevention, and communication with the patient and family.

Clavien-Dindo classification is a well-known classification system used in several surgical specialties
to rank the severity of surgical complications.

The aim of this study is to assess the feasibility and validity of the Clavien-Dindo score in GBM
surgery and its correlation to preoperative risk factors.

We retrospectively extracted clinical, and radiological data of patients who underwent surgery
of GBMs in Tel Aviv Medical Center between the dates 01/01/2004 to 31/07/2021. The occurrence of
postoperative complications was recorded and classified according to the Clavien-Dindo score.

Statistical analysis was carried out to assess the correlation between risk factors and
postoperative complications using the Clavien- Dindo score and length of survival.

A full data set was available for 987 patients that comprised our study cohort. Twohundred
and seven suffered at least one postoperative complication. We found that the most significant risk
factors for developing a complication after surgery were the number of surgical interventions and
young age (p-value 0.0000) while the other parameters examined didn’t reach statistical significance.
The presence of pre-existing comorbidities approached statistical significance (p-value 0.058).
Younger age was associated with a higher chance to develop more severe complications.

No effect was observed on survival.

To the best of our knowledge, this is the first study to use the Clavien-Dindo classification to
grade postoperative complications after surgery for GBM. We found the Clavien-Dindo classification
compatible with the neurosurgical practice with only few recommended modifications. Our results
showed that multiple surgery was the most significant risk factor to develop a complication and the
severity, graded according to the Clavien-Dindo score, was correlated with youger age. More studies
are needed to ascertain the value of the use of Clavien-Dindo score in the Neuro-oncological field.



VERY DELAYED CSF LEAK IN PATIENTS AFTER CRANIOTOMY FOR RESECTION OF SKULL BASE
TUMORS

Waed Masalha?, Lea Kahanov?, Sergey Spektor?, Andrew Kaye?, Andrew Kroger?, Samuel Moscovici?
INeurosurgery, Hadassah Medical center, Jerusalem; 2Dept. of Neurosurgery, Hadassah Medical
Center, Jerusalem, Israel

Objective: Cerebrospinal fluid (CSF) leak is a potentially dangerous neurosurgical complication.
Delayed CSF leak has already been described after trauma, radiation therapy and endonasal
transsphenoidal surgery for Sella turcica pathologies. Still, very few reported cases describe delayed
CSF leak after craniotomy for tumors. We present our experience with patients showing delayed CSF
leak after skull base tumor resection.

Methods: Data for all tumors resected from the skull base region from January 2004 to December
2018 was retrieved from the surgeon’s prospective database and supplemented with a retrospective
file review. Patients who presented CSF leak within the first 12 months after surgery and those with a
history of trauma or radiation-based treatment to the skull base region were excluded from the study.
Epidemiology, clinical presentation, previous surgical approach and pathology, interval between
craniotomy and CSF leak, and proposed treatment were analyzed.

Results: Overall, more than two thousand patients underwent surgery for resection of skull base
tumors during the study period. Six patients (two male, four female; mean age 57.5 years, range 30-
80) presented with delayed CSF leak, including five (83%) who presented with bacterial meningitis.
After skull base tumor resection, CSF leak developed in a mean of 72 months (range 12- 132). Three
patients underwent retrosigmoid craniotomy, two for resection of cerebellopontine angle epidermoid
cyst and one for resection of a petro tentorial meningioma; one had trans petrosal retrolabyrinthine
craniotomy for resection of a petroclival epidermoid cyst; one had far lateral craniotomy for resection
of a foramen magnum meningioma; and one had pterional craniotomy for resection of a cavernous
sinus meningioma. All patients underwent surgical re-exploration and repair. CSF leak was managed
with mastoid obliteration in five patients and skull base reconstruction with fat graft in one.
Conclusion: Recognition of very delayed CSF leak as a potential complication after resection of skull
base tumors may be useful tool in long-term patient management. In our experience, these patients
usually present with bacterial meningitis. Surgical options should be considered as a definitive
treatment.



Wednesday, May 3, 2023

BEST PAPER AWARDS

LYSYL OXIDASE - A NEW PROGNOSTIC BIOMARKER FOR GLIOBLASTOMA PATIENTS
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Glioblastoma (GBM) is the most common and lethal astrocytoma in adults, with a 5-year survival rate
of 5%-10% with optimal treatment. Although the WHO grading is currently used to predict outcome,
this generalization remains inaccurate for the broad spectrum of GBM patients who have different
courses of disease, different survival rates and different therapeutic responses, yet treated with the
same management scheme.

Lysyl oxidase (LOX), a classically known extracellular matrix (ECM) remodeling, has been found
to play an intracellular role in different cell. LOX has been found to play many roles associated with
tumor and metastases formation, including matrix modification, epigenetic changes, cell migration,
and angiogenesis. In the context of brain tumors, increased expression of LOX was found to positively
correlate with the malignant grade of astrocytomas. Furthermore, a retrospective study on Low grade
gliomas (LGG’s) demonstrated correlation between the high expression of LOX and worse overall
survival as well as poor therapeutic response.

The scarce data on LOX in brain cancer has not addressed the difference in LOX expression

within each WHO grade. Furthermore, the question of whether Lox levels of expression in a specific
tumor changes in correlation with the tumor location within the brain has not been addressed.
In this ongoing prospective study, we examine LOX as a potential biomarker through testing LOX
expression in blood serum and tumor biopsies of GBM patient, then follow up on their overall survival
and therapeutic response. Our preliminary results suggest that higher LOX serum level correlate with
a lower survival rate. Such stratification would enable to further personalize a specific approach for
each GBM patient according to more accurate prognostic factor and improved assessment of response
to different treatments.



ARTIFICIAL INTELLIGENCE (Al) BASED PREDICTION TOOL FOR ACUTE POST-OPERATIVE AIRWAY
COMPLICATIONS FOLLOWING ANTERIOR CERVICAL SPINE SURGERY

Shemesh Shachar®?3, Gil Kimchi?, Ran Harel*?
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Background: Although rare, acute post-operative airway compromise (POAC) following anterior
cervical spine surgery may pose significant risk to patients with devastating outcomes. POAC is caused
by retropharyngeal hematoma with or without pharyngeal edema, and may be exacerbated by vocal
cord paralysis. Early identification of initial radiographic signs is essential for the treatment of this
condition. The aim of this study is to develop an artificial intelligence (Al) software for predicting and
identifying POAC at an early stage.

Methods: A retrospective evaluation of all adult patients who underwent anterior cervical spine
surgery within a span of 8 years in a single tertiary referral hospital was performed. Patients with
significant spinal cord injury (ASIA<C) were excluded. Baseline characteristics, clinical variables and
post-operative complications were gathered by performing an Electronic Medical Records (EMR)
query. CT-based signs of airway narrowing were identified by a neurosurgery resident and reviewed
by a Head and Neck senior radiologist and an ENT specialist. We Used MATLAB software to create a
model that identifies early signs of POAC and predicts the probability of acute POAC. The model used
multiple factors to determinate the probability of the POAC such as glottis edema, thickness of the
prevertebral interval and variations in the laryngeal aperture and asymmetry in the vocal cords
position. To improve the accuracy of the Al model, data augmentation techniques were utilized due
to the low number of observed complications.

Results: Overall, 815 subjects were clinically evaluated, seven patients were excluded due to spinal
cord injury. Mean follow up was 7.65% 0.6 months, mean length of stay (LOS) was 6 days. Airway
compromise was identified in 49 patients (6%). Mean LOS was 19.7+ 3.1 days. thirty patients required
prolonged intubation. Smoking was significantly associated with POAC (38% vs 25%, P<0.05). Two
patients suffered from POAC leading to anoxic brain injury.

Conclusion: The results suggest that Al-assisted analysis of post-operative CT scans may contribute to
the decision making process in this patient population and improve post-operative care. To our
knowledge, this is the first publication to develop an automated Al software to identify and predict
POAC following cervical spine surgery.
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TRIGEMINAL NEURALGIA AND ASSOCIATED HYDROCEPHALUS; NOT A MERE INCIDENTAL FINDING?
CASE REPORT AND LITERATURE REVIEW:
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Background: Trigeminal neuralgia (TN) is most commonly related to vascular compression of the
trigeminal root entryzone into the brainstem. Secondary causes of compression are much less
common. TN as a sole manifestation of hydrocephalus has rarely been reported in the literature.
Case presentation: We describe a young female patient with medically resistant TN, who was
discovered to have a tectal plate glioma causing secondary obstructive hydrocephalus. In addition, she
had an incidental finding of ecchordosis physliphora. CSF diversion by an endoscopic third
ventriculostomy resulted in TN resolution.

Conclusions: Hydrocephalus is a rare, but important diagnosis to consider as a secondary cause for
TN, even in the absence of increased ICP symptoms and signs. CSF diversion may result in resolution
of the symptoms.



FALSE LATERALAZING SIGN IN SKULL BASE TUMOR A CASE SERIES OF FIVE PATIENTS

Lea Kahanov!, Uri Hadelsberg', Andrew Kaye?, Sergey Spektor?, Jose Cohen?, Samuel Moscovici!
INeurosurgery, Hadassah University Medical Center, Jerusalem; 2Neurosurgery, Assuta Medical
Center, Tel Aviv, Israel

Paradoxical neurological signs constitute a very important clinical entity for physicians to be aware of

and they are of paramount importance to bear in mind in-order to avoid confusion when diagnosing
lesions based on anatomic localization. Although false lateralizing syndromes have been widely
described in the areas of traumatic brain injury and intracranial vascular-hemorrhagic lesions, this sort
of manifestation has been overlooked in the instance of skull base neoplasms. Despite modern
neuroimaging, knowledge of these disorders is essential, for correct clinical diagnosis. The authors
hereby present five such cases of patients harboring cranial-based tumors whose impaired functions
are appropriately categorized as a false localizing sign. All patients showed improvement of symptoms
after surgical intervention. The purpose of this article is to describe the causality of this phenomenon,
and to increase awareness to the entity of false lateralizing signs when clinically approaching a patient
with a skull base tumor.



SUBDURAL EMPYEMA FOLLOWING DEEP BRAIN STIMULATION SURGERY FOR PARKINSON’S
DISEASE: A CASE REPORT

Juan Francisco Leon Ripalda, Zvi Israel, Leah Kahanov, Maria del Pilar Anleu

Neurosurgery, Hadassah Medical Center Hebrew University Hospital, Jerusalem, Israel

Background: Parkinson’s disease (PD) is one of the most common neurodegenerative diseases
worldwide. Deep brain stimulation is an established treatment for movement disorders such as
Parkinson’s disease, essential tremor, and dystonia.

As with any neurosurgical procedure, risks of surgery include hemorrhage and surgical site infection.
Infection rates in DBS surgery are low. Subdural empyema following DBS surgery are very rare.

Case description: We present the case of a 62-year-old man, with a 10-year history of Parkinson’s
disease on maximally optimized medical therapy. One year prior to referral, he had suffered with
typical ON-OFF motor fluctuations and dyskinesia in the ON state.

Surgery was routine and uncomplicated. Cefazoline prophylaxis was administered IV as per protocol
The patient was discharged home after 3 days without complications.

15 days after surgery the patient presented at the emergency department with 24 hours of fever of
38,2°C, headache, no nausea or vomiting. On physical and neurological examination, GCS 15, no side
of the body weakness, no signs of meningeal irritation. Admitted for observation.

Developed a right hemiparesis with focal seizures, that continued as right-hand monoplegia and motor
aphasia. Cranial CT and CTA ruled out intracranial bleeding or stroke but now showed evidence of left
subdural collection. Brain MRI showed evidence of a left subdural collection.

Underwent left craniotomy for drainage of left subdural empyema and removal of left DBS lead due
to left empyema, was put on broad-spectrum antibiotic treatment and antiseizure medication with
neurological improvement, on discharge the patient still presented right-hand monoparesis, with
improvement of speech, and was released to a physical rehabilitation facility and continued treatment
of Parkinson’s disease with medication and right STN DBS.

One vyear later, all neurological deficit has resolved. The unilateral subthalamic stimulation is very
effective for his Parkinsonian symptoms on the left and he is scheduled for reinsertion of a left STN
DBS lead in the near future.

Conclusion: Subdural empyema following DBS surgery is fortunately very rare, but may present with
a severe and fulminant course. Timely management may result in a successful outcome.



A RETROSPECTIVE PREDICTIVE MODEL FOR POSTOPERATIVE NEUROLOGICAL COMPLICATIONS
AFTER INTRADURAL EXTRAMEDULLARY SPINAL TUMOR RESECTION.

Wassim Mazarieb, Sviri Gil

Neurosurgery, Rambam, Haifa, Israel

Objectives: The aim of this study is to explore certain criteria as potential risks factors for neurological
complications after intradural extramedullary spinal tumor resection (pathology types Meningioma
and Neurinoma). This study looks at presented cases in a single institution, between the years 2008-
2019.

Patients and Methods: The study is a retrospective chart review, in which medical files of patients
who underwent a surgery compatible with the study's inclusion criteria, as mentioned above, were
reviewed. The files inspected included hospital admission and discharge reports, clinic visits reports,
operative reports, laboratory reports, pathology reports as well as medical imaging files. The
parameters examined during the study were potential risk factors for the aim of the prediction of
neurological complications. The purpose was to explore a possible modification to the post-operative
ASIA score in relation to the pre-operative ASIA score, as well as to seek any connection between such
modification, if exists, to the potential risk factors.

Results: 93 patients who underwent a surgery which was compatible with the research inclusion
criteria were included in the study. An improvement in the post-operative ASIA score was found
among all patients to be statistically significant, with p-value<0.001. Among all the potential risk
factors examined (including age, sex, background diseases, tumor's size and location, duration of
symptoms, duration of surgery, pathology and operative electrophysiology study results), none was
found to cause neurological deterioration in the statistics tests which were applied.

Conclusions: Based on this study, it appears that intradural extramedullary spinal tumor resection
surgery is statistically overall neurologically safe, and that a neurological improvement is expected for
those undergoing it.



NEUROENDOSCOPY: A VERSATILE TOOL TO APPROACH VARIOUS, COMPLEX INTRACRANIAL
PATHOLOGIES

Leah Morején, Andrew Kaye, Guy Rosenthal, Samuel Moscovici

Neurosurgery, Hadassah Ein Kerem, Jerusalem, Israel

Background: The first neuroendoscopic procedure was performed in 1913 by Victor Lespinasse, who
used a cystoscope to treat hydrocephalus in two infants. However, technology was a significant
limiting factor during the first half of the 20th century; therefore, it was not widely adopted as
expected. Due to technological advances, better magnification, improved lenses and illumination,
neurosurgical endoscopy was renewed in the 1970s through the 1990s. Nowadays, the endoscope is
widely used in our field to treat numerous pathologies including pituitary macroadenomas, skull base
lesions, intraventricular pathologyies and hydrocephalus. Versatility allows it to be used as an assisting
device for open craniotomies. We want to share our experience using this instrument in procedures
which less commonly used as an assistant armamentarium.

Methods: This is an observational, analytical, retrospective study January 2021- Decemeber 2022; 71
surgeries were included in which the endoscope was used as support for craniotomies. The
information was taken from surgical records within the electronic files.

Results: From all the endoscopic surgeries we found 71 pathologies treated using the endoscope as a
supplementary utensil: traumatic brain injury 17, microvascular decompression 23, intracerebral
hemorrhages 8, and brain lesions 21.

Conclusion: The versatility of the endoscope is demonstrated as a supporting tool that provides
improved visualization for numerous neurosurgical procedures.



DELAYED-ONSET FULMINANT VISION LOSS FOLLOWING CRANIOTOMY DUE TO RETINAL ARTERY
EMBOLISM: CASE REPORT

Zurita Marco, Andrew Kroger, Andrew Kaye, Jose Cohen, Samuel Moscovici

Neurosurgery, Hadassah Hebrew University Hospital, Jerusalem, Israel

Retinal Artery Occlusion (RAQ) is a rare but well-recognised complication of cranial neurosurgery. In
this case study, we report an unusual presentation of delayed blindness following a cranial
neurosurgery procedure. We postulate that the cause of the delayed RAO was a delayed embolization
of an occult thrombus and discuss the potential mechanisms and alternate hypotheses for this rare
presentation. Our case highlights the importance of considering delayed RAO in patients who have
undergone cranial neurosurgery, and the need for further research into the mechanisms and
presentations of this rare condition.
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