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1. Investigation of the Effects of a Next-Generation Nerve Guidance Conduit Based on Natural
Polymers Loaded with Vascular Endothelial Growth Factor (VEGF) and Nerve Growth Factor
(NGF) on Regeneration and Vascularization in Peripheral Nerve Injuries

ARASTIRMACI

2. Outsmarting the Troublemaker: A Subpectoral Protocol for Implantable Pulse Generators
Proje yiiriitiiciisii Do¢. Dr. Hiiseyin BICEROGLU

3. Risk Factors for Sinking Skin Flap Syndrome After Decompressive Craniectomy in Aneurysmal
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Proje yiiriitiiciisii Do¢. Dr. Hiiseyin BICEROGLU
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Proje ad1 Glioblastomada PTEN mutasyonlarinin cGAS STING yolagina ve tedavi direncine etkilerinin
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Proje tiirii Genel Arastirma Projesi Proje grubu Tip Saglik Proje siiresi (ay) 24 ay
Yoksis gonderim tarihi Cuma, 1 Mart 2024 15:01 Proje durumu Kapanmis
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Fonksiyonun Norosirurjikal Anatomisi 4 Cilt 2300 sayfa . Editor Biceroglu H. , Yardimc1
Editorler: Tonge M., Seckin M., Adigiizel E., Giirvit H., Hanc1t M. M. US Akademi, izmir, 2019
Norosirurji Yeterlik Sinavina Hazirhk 2 Cilt 100 Sayfa Editor Biceroglu H., Hanc1t M. M. Us
Akademi, Izmir, 2016

Bas Boyun ve Beyinin Norosiirurjikal Anatomisi Bigeroglu H., Hanct M. M. US Akademi, Izmir,
2016

Omurga’nin Cerrahi Anatomisi Biceroglu H., Hanci M. M. INTERTIP, Ankara, 2013
Norosiriirjide Aydinlatilmis Riza Formlar1 Editorler: Prof.Dr. Hasan Serdar Isik, Do¢.Dr. Hiiseyin
Biceroglu, Prof.Dr.Erdal Kalkan, Editor Yardimcilari : Prof.Dr.Ilker Solmaz, Dog.Dr.Balkan Sahin,
Dog.Dr.Omer Ozdemir. 2025 Tiirk Norosirurji Dernegi Yayinlari

Kranial Rizopatiler Editér Bigeroglu H. , Yardimc1 Editorler: Tonge M., Seckin M., Adiglizel E.,
Giirvit H., Hanc1t M. US Akademi, Izmir, 2020

Psikosiriirji Editor Bigeroglu H. , Yardimc1 Editorler: Tonge M., Seckin M., Adigiizel E., Giirvit H.,
Hancit M. US Akademi, {zmir, 2020

Agnr1 Cerrahisi Editor Biceroglu H. , Yardimc1 Editorler: Tonge M., Seckin M., Adigiizel E., Giirvit
H., Hanct M. US Akademi, {zmir, 2020

Hareket Bozukluklar1 Cerrahisi Editor Biceroglu H. , Yardimci Editorler: Tonge M., Seckin M.,
Adigiizel E., Giirvit H., Hanct M. US Akademi, Izmir, 2020

Fonksiyon Degerlendirme ve Goriintiileme Teknikleri Editor Biceroglu H. , Yardimci Editorler:
Tonge M., Seckin M., Adigiizel E., Giirvit H., Hanct M. US Akademi, Izmir, 2020

Fonksiyonlara Ozel Organizasyon Editér Bigeroglu H. , Yardimci1 Editorler: Ténge M., Seckin M.,
Adigiizel E., Giirvit H., Hanct M. US Akademi, Izmir, 2020

Bolgelere Gore Fonksiyonel Organizasyon Editor Biceroglu H. , Yardimc1 Editorler: Tonge M.,
Seckin M., Adigiizel E., Giirvit H., Hanc1 M. US Akademi, izmir, 2020

Kranial ve Periferik Sinirlerin Fonksiyonel ve Mikrocerrahi Anatomisi Editor Biceroglu H. ,
Yardimci Editérler: Tonge M., Seckin M., Adigiizel E., Giirvit H., Hanc1 M. US Akademi, Izmir,
2020

Epilepsi Cerrahisi Editor Biceroglu H. , Yardimc1 Editorler: Tonge M., Segkin M., Adigiizel E.,
Giirvit H., Hanct M. US Akademi, izmir, 2020

Ak Madde ve Gri Maddenin Fonksiyonel Anatomisi Editor Biceroglu H. , Yardimci Editorler:
Tonge M., Seckin M., Adigiizel E., Giirvit H., Hanct M. US Akademi, Izmir, 2020

Bashica Norolojik Ve Psikiyatrik Hastaliklar Ve Medikal Tedavi Yontemleri, Fonksiyonel Ve
Kognitif Ozellikleri Editor Biceroglu H. , Yardimci Editorler: Tonge M., Seckin M., Adigiizel E.,
Giirvit H., Hanct M. US Akademi, {zmir, 2020

Spastisite Cerrahisi Editor Biceroglu H. , Yardimci Editorler: Tonge M., Seckin M., Adigiizel E.,
Giirvit H., Hanct M. US Akademi, {zmir, 2020



YAYINLANMIS KITAP BOLUMLERI

1. Beyin Metastazlarinda Cerrahi. Do¢.Dr.Hiiseyin Biceroglu , Dr. Elif Ezgi Cenberlitas. Beyin
Metastazlarina Giincel Radyoterapi Yaklasimi. Editor Prof.Dr. Serra Kamer e-ISBN 978-605-338-
458-8

2. Beyin ve Sinir Cerrahisinde Acil Yaklagimlar. Karagdz C., Biceroglu H. Akut Biling Kaybinin
Degerlendirilmesi . Nobel Yayin Dagitim, Ankara, 2019

3. Fonksiyonun Norosirurjikal Anatomisi. Arslan D., Biceroglu H.

Klaustral Lifler. Hiiseyin Bigeroglu,Mehmet Tonge,Mustafa Seckin,Esat Adigilizel, Hakan
Giirvit,Murat Hanci1, Editor, Us Akademii, Istanbul, ss.535-541, 2019

4. Endoskopik Siniis Cerrahisi Atlas1 Karci H. B. , Biceroglu H.

Sellar Parasellar Bolge Anatomisi. Prof.Dr. Biilent Karc1, Prof.Dr. Rasit Midilli , Do.Dr. Sercan
Gode, Editor, Nobel Tip Kitabevi, Istanbul, ss.75-94, 2019

5. Fonksiyonun Norosirurjikal Anatomisi Arslan D., Biceroglu H.

Ekstrem Kapsiil. Hiiseyin Biceroglu,Mehmet Tonge,Mustafa Se¢kin,Esat Adigiizel,Hakan
Giirvit,Murat Hanc1, Editor, US Akademi , [zmir, ss.481-485, 2019

6. Fonksiyonun Norosirurjikal Anatomisi Arslan D., Biceroglu H.

Eksternal Kapsiil. Hiiseyin Biceroglu,Mehmet Tonge,Mustafa Seckin,Esat Adigiizel, Hakan
Giirvit,Murat Hanc1, Editor, Us Akademi, [zmir, ss.485-493, 2019

7. Norolojik Bilimler Kitab1 Bi¢eroglu H., Turhan T. Hidrosefali Tedavisi, Prof. Dr Emre Kumral,
Editor, Ege Universitesi Yayinlart Tip Fakiiltesi Yayini, Izmir, 2019

8. Norosirurji Yeterlik Smavina Hazirlik. Nasirov R., Bigeroglu H. Periferik Sinir Sistemi Cerrabhisi .
Bigeroglu H., Hanc1t M. M. Us Akademi, Izmir, 2016

9. US Akademi , Izmir, ss.453-460, 2016

10. Norosirurji Yeterlik Sinavina Hazirlik Davran H., Biceroglu H., Girgin Biceroglu G. Noroanestezi.
Uzm.Dr.Hiiseyin Bigeroglu,Prof.Dr.Murat Hanci1, Editér, US Akademi Izmir, ss.71-89, 2016

11. Omurga’nin Cerrahi Anatomisi . Bigeroglu H. Omurga Ve Omurilik Yaralanmalari. Murat Hanci,
Editér, intertip, Istanbul, ss.11-36, 2013

12. Spastisite Bigeroglu H. Spastisitenin Anatomik Temelleri, Prof.Dr. Murat Hanci, Dog¢.Dr. Belgin
Erhan, Editor, Nobel Yaym Dagitim, Istanbul, ss.53-60, 2011

13. Norosirurjiye Giris Bigeroglu H., Ulu M. O. , Tannéver N., Ciplak N.

Supra ve infratentorial Bolge ve Ventrikiiller’in Mikrocerrahi Anatomisi , Prof.Dr.Mustafa Uzan,
Editdr, Cerrahpasa Tip Fakiiltesi 40.Y1l Yayinlari, Istanbul, ss.11-64, 2010

14. Norosirurjiye Giris (Cerrahpasa Tip Fakiiltesi 40.Y1l Yayinlar)

Biceroglu H., Ulu M. O. , Tannover N., Ciplak N. Noroembriyoloji ve Norofizyoloji’ye Giris,
Prof.Dr. Mustafa Uzan, Editor, Cerrahpasa Tip Fakiiltesi 40.Y1l Yayinlari, Istanbul, ss.1-10, 2010



YAYINLANMIS MAKALELER

1. Validation of a 3D-Printed Facet Injection Training Model with Real-Time Feedback: A
Prospective Study on Neurosurgical Residents. Huseyin Biceroglu, Bilal Bahadir
Akbulut, Elif Ezgi Cenberlitas, Barig Oguz Gurses, Mustafa Serdar Boluk, Taskin
Yurtseven. Turkish Neurosurgery . Date Accepted: Dec 31, 2025 DOI: 10.5137/1019-
5149.JTN.50284-25.3

Aim:Pain injections are one of the most commonly done spinal procedures, yet there are no structured and safe platforms for
teaching. We aimed to create a low-cost, 3D-printed lumbosacral model with real-time feedback for training residents in lumbar
facet joint injections.Material and Methods:A 3D-printed lumbosacral model was created using barium-enhanced paint for
fluoroscopic visibility and graphite-enhanced conductive paint for facet targets. A custom needle system connected to an Arduino-
based circuit provided immediate visual and auditory feedback when the needle contacted correct or incorrect targets. Ten
neurosurgery residents who had no prior experience with facet injections were involved. They all had three training sessions, which
involved bilateral injections at L2-3, L3-4, and L4-5. Outcomes were procedure time, fluoroscopy shots, number of attempts, and
complications.Results:There were significant improvements between sessions. The mean procedure time dropped to 27.5 +6.8
minutes in Session 2 and 16.7 + 4.2 minutes in Session 3, which is a 61% decrease (p < 0.001).Median fluoroscopy use declined
from 48 images (IQR: 42-54) in Session 1 to 32 (IQR: 28-38) in Session 2, and 22 (IQR: 18-26) in Session 3 (p < 0.001). Median number
of attempts decreased from 16 (IQR: 13-19) in Session 1 to 12 (IQR: 10-14) in Session 2, and 8 (IQR: 6-10) in Session 3 (p <0.001).
There was no significant difference in complications, which is defined as contact with nerve root or spinal canal, among sessions (p
=0.32).Conclusion:This novel, feedback-enabled, 3D printed model is an effective platform for facet injection training that shows
significant results in procedure time, fluoroscopy use, and attempts. In addition to facet injections, the system can then be adapted
for other types of spinal procedures such as caudal, epidural, and transforaminal injections. As part of the SpineForge initiative, this
open-source model supports the democratization of surgical education.

2. Comparative Outcomes of Keyhole and Burr hole Techniques in Surgical Management
of Chronic Subdural Hematoma Akbulut, Bilal Bahadir; Boluk, Mustafa Serdar;
Biceroglu, Huseyin; Yurtseven, Taskin Neurologico Spinale Medico Chirurgico 8(1):p 9-
13, Jan-Apr 2025. | DOI: 10.4103/nsmc.nsmc_33_24

Abstract

Introduction: Chronic subdural hematoma (cSDH) is a common neurosurgical condition with various surgical approaches. We
compared the outcomes of two standard techniques: keyhole craniotomy and burr hole drainage in a series managed by a single
senior surgeon. Methods: This retrospective study reviewed cSDH surgeries at our institution between January 2013 and June 2023.
Inclusion criteria were age 218 years, available pre- and postoperative imaging, 6-month follow-up, and closed drain placement. We
analyzed demographic data, length of hospital stay, modified Rankin Scale (mRS) scores, American Society of Anesthesiologists
(ASA) scores, radiological parameters, and recurrence rates.Results: Of 77 patients, 35 metinclusion criteria (14 burr hole and 21
keyhole). Both groups had similar baseline characteristics, including age, sex, preoperative mRS, ASA scores, and radiological
parameters (P > 0.05). Recurrence occurred in three burr hole cases (mean 56 days) and two keyhole cases (mean 30 days) (P =
0.207). Surgical technique did not significantly affect postoperative mRS improvement (P = 0.321) or length of hospital stay (P =
0.448). Conclusion:

Consistent with the current literature, this study has demonstrated that burr hole drainage for cSDH yields surgical outcomes
similar to the keyhole technique. Considering its shorter operation time and more minimally invasive nature, burr hole drainage can
be preferred for the evacuation of cSDHs.



3. Proof-of-concept study of noninvasive, rapid, machine learning-enhanced, color-based
CSF diagnostics: a novel approach to external ventricular drain infection screening
Akbulut, B.B., Gurses, B.O., C)ngl, S., (...), Yurtseven, T., Biceroglu, H. 2026
Journal of Neurosurgery 144(1), pp. 228-238

OBJECTIVE The objective was to develop and validate a proof-of-concept, low-cost, noninvasive device capable of continuously monitoring
CSF in external ventricular drainage systems in order to enable earlier detection of infections. METHODS The authors designed BOSoMetre
(CSF-0-Meter), a device that uses a microcontroller and TCS3200 color sensor housed in a 3D-printed chamber for continuous CSF
monitoring. The system captures real-time optical measurements across red, green, blue, and clear channels through the external ventricular
drain (EVD) tube. Between October 2024 and January 2025, the authors prospectively enrolled 20 patients requiring EVD placement for
obstructive hydrocephalus or infection, with 15 included in the final analysis. CSF samples were classified according to Infectious Diseases
Society of America 2017 guidelines. The authors processed approximately 4.8 million sensor readings and applied machine learning
algorithms using two validation approaches: the subspace k-nearest neighbors (KNN) classifier with 80-20 split validation, and random forest
with leave-one-patient-out cross-validation (LOOCV). RESULTS The subspace KNN classifier with 80-20 split validation yielded 90.4%
accuracy with 92% sensitivity and 90.4% specificity (area under the curve [AUC] 0.968). The more stringent random forest with LOOCV
approach achieved 81.1% accuracy with 71.5% sensitivity and 89.2% specificity (AUC 0.736). The device successfully distinguished between
clean and infected CSF samples, with particularly high specificity in identifying noninfected samples. CONCLUSIONS BOSoMetre shows
promise as a low-cost (< €100), open-source tool for continuous CSF monitoring and early infection detection, especially for resource-limited
settings. The high specificity could potentially reduce unnecessary CSF sampling and associated iatrogenic infection risks. Although the initial
results are encouraging, further validation in larger cohorts is needed to confirm clinical utility and overcome the technical limitations
identified in this proof-of-concept study.

4. From pixels to prognosis: leveraging radiomics and machine learning to predict IDH1
genotype in gliomas Karakas, A.B., Govsa, F., Ozer, M.A, (...), Eraslan, C., Tanir, D. 2025
Neurosurgical Review 48(1),396

Gliomas are the most common primary tumors of the central nervous system, and advances in genetics and molecular medicine have
significantly transformed their classification and treatment. This study aims to predict the IDH1 genotype in gliomas using radiomics and
machine learning (ML) methods. Retrospective data from 108 glioma patients were analyzed, including MRI data supported by demographic
details such as age, sex, and comorbidities. Tumor segmentation was manually performed using 3D Slicer software, and 112 radiomic features
were extracted with the PyRadiomics library. Feature selection using the mRMR algorithm identified 17 significant radiomic features. Various
ML algorithms, including KNN, Ensemble, DT, LR, Discriminant and SVM, were applied to predict the IDH1 genotype. The KNN and Ensemble
models achieved the highest sensitivity (92-100%) and specificity (100%), emerging as the most successful models. Comparative analyses
demonstrated that KNN achieved an accuracy of 92.59%, sensitivity of 92.38%, specificity of 100%, precision of 100%, and an F1-score of
95.02%. Similarly, the Ensemble model achieved an accuracy of 90.74%, sensitivity of 90.65%, specificity of 100%, precision of 100%, and an
F1-score of 95.13%. To evaluate their effectiveness, KNN and Ensemble models were compared with commonly used machine learning
approaches in glioma classification. LR, a conventional statistical approach, exhibited lower predictive performance with an accuracy of
79.63%, while SVM, a frequently utilized ML model for radiomics-based tumor classification, achieved an accuracy of 85.19%. Our findings are
consistent with previous research indicating that radiomics-based ML models achieve high accuracy in IDH1 mutation prediction, with
reported performances typically exceeding 80%. These findings suggest that KNN and Ensemble models are more effective in capturing the
non-linear radiomic patterns associated with IDH1 status, compared to traditional ML approaches. Our findings indicate that radiomic
analyses provide comprehensive genotypic classification by assessing the entire tumor and present a safer, faster, and more patient-friendly
alternative to traditional biopsies. This study highlights the potential of radiomics and ML techniques, particularly KNN, Ensemble, and SVM,
as powerful tools for predicting the molecular characteristics of gliomas and developing personalized treatment strategies.

5. Periorbital sebaceous carcinoma with intracranial extension: A case report Cenberlitas,
E.E., Akbulut, B.B., Boluk, M.S., Yurtseven, T., Biceroglu, H. 2025 Journal of
Experimental and Clinical Medicine Turkey 42(3), pp. 343-345

Sebaceous carcinoma, typically originating from the meibomian glands of the eyelids, is a rare malignant tumor with a propensity for diffuse,
invasive growth. Intracranial extension of this carcinoma is exceptionally rare, with only a few cases reported. Here, we present an uncommon
case of sebaceous carcinoma with extension to the cavernous sinus, Meckel's cave, and the temporal lobe. The patient underwent surgery
and radiotherapy, resulting in regression of the tumor. However, a secondary meningioma associated with prior radiotherapy was identified on
follow-up imaging. Regular monitoring is crucial for early detection of recurrent or metastatic disease. The necessity of optimal patient care
through multidisciplinary collaboration in managing complex cases is highlighted in this report. Close follow-up and individualized treatment
planning are essential for ensuring the best outcomes in such cases.



6. Accuracy of Deep Brain Stimulation Lead Placement Using a Cranial Robotic Guidance
Platform: A Preliminary Cadaveric Study Biceroglu, H., Akbulut, B.B., Derin, O, (...),
Acarer, A., Yurtseven, T. 2025 Turkish Neurosurgery 35(4), pp. 580-586

AIM: To measure the deviation rate of a custom 3D-printed Deep Brain Stimulation (DBS) lead holder assisted electrode placements from their
intended targets, providing a benchmark for the system’s accuracy and paving the way for its use in standard DBS workflows. MATERIAL and
METHODS: The study was conducted in an experimental lab using a cadaver obtained according to local regulations. Planned electrode
trajectories, designed with Medtronic’s DBS surgery planning system, were transferred to the StealthStation Autoguide. A 3D-printed DBS lead
holder with integrated navigation fiducials was used to place six electrodes in the targeted brain regions. Pre-operative CT and MRI scans were
used for planning, and post-operative imaging confirmed electrode placement. Deviation from planned trajectories was analyzed using Python
to assess accuracy. RESULTS: Following a 30-minute registration and draping process, the median electrode placement time was 22.5 minutes
(range: 15-120). The total surgical time for all six electrodes was approximately 5 hours, including imaging, adjustments, and confirmation. The
median difference was 1.73 mm (0.03-5.45) on the X-axis, 1.86 mm (0.46-2.74) on the Y-axis, and 1.95 mm (0.73-4.4) on the Z-axis. The median
vectorial difference was 2.68 mm (2.3-6.71), while the median trajectory difference was 3.01 mm (1.64-6.63). CONCLUSION: Despite 50% of
leads having a vectorial difference exceeding 4 mm, most had a trajectory difference of less than 3 mm, which could be attributed to the
inability to measure the length of the electrode precisely. These results suggest that with minor adjustments, the StealthStation Autoguide
could be a cost-effective alternative to similar systems, though further cadaveric studies are necessary to address potential learning curves
and random factors.

7. Endovascular management of a persistent primitive trigeminal artery aneurysm initially
misdiagnosed as pituitary adenoma: A Case Report  Erol, A., Akbulut, B.B., Cinar, C.,
(...), Yurtseven, T., BiCeroglu, H. 2025 Journal of Experimental and Clinical Medicine
Turkey 42(1), pp. 89-91

Persistence of primitive intracranial embryonic anastomoses such as the permanent primitive trigeminal artery (PPTA) is rare, with the PPTA
representing 80-85% of these cases. Aneurysms associated with PPTA are rare. This presents diagnostic and therapeutic challenges. We report
a 64-year-old woman, initially evaluated for headache and dizziness, where cranial computed tomography (CT) incidentally suggested a
hypodense sellar lesion. Subsequently, on CT angiography, a 9 mm saccular aneurysm in the PPTA and an 18 mm aneurysm in the right
internal carotid artery (ICA) cavernous segment were identified. Endovascular treatment with flow diverter stent implantation was successfully
performed, followed by post-operative ticagrelor and acetylsalicylic acid therapy. The patient was discharged neurologically intact after three
days of care in the hospital and there was no deterioration in neurological examination at 1-year follow-up. This case underscores the
necessity of careful angiographic evaluation in patients with suspected pituitary masses to avoid potentially catastrophic misdiagnoses. It
also highlights the critical role of imaging techniques in identifying rare vascular anomalies.

8. C7 pedicle vs. lateral mass screws in cervical spondylotic myelopathy: A retrospective
analysis of cervical alignment parameters Boluk, M.S., Akbulut, B.B., Cenberlitas,
E.E., Biceroglu, H., Yurtseven, T. 2025 Journal of Experimental and Clinical Medicine
Turkey 42(1), pp.14-19

Cervical spondylotic myelopathy (CSM) frequently requires surgical intervention at C7, with the choice between pedicle and lateral mass
screws influencing outcomes. Pedicle screws offer superior biomechanical stability but carry higher neurovascular risks, while lateral mass
screws are safer but less stable. Limited data compare these techniques in CSM treatment, particularly without O-arm navigation. To compare
the safety, efficacy, and spinal alignment outcomes of C7 pedicle screws versus lateral mass screws in CSM patients, especially in settings
lacking advanced imaging technologies. This retrospective cohort study analyzed 23 patients (13 with lateral mass screws, 10 with pedicle
screws) who underwent posterior fusion surgery for CSM between 2013 and 2022. Preoperative and postoperative CT scans and a minimum
one-year follow-up were required. Radiological parameters, including C2 slope, T1 slope, C2-7 Cobb angle, and sagittal vertical axis (SVA),
were assessed, along with complications such as screw loosening, breakage, and revision surgeries. No significant differences were found
between the two groups in screw loosening (69.2% vs. 60%), breakage (7% vs. 20%), or distal junctional kyphosis rates (7.7% vs. 0%). Both
groups demonstrated similar improvements in spinal alignment parameters at postoperative and one- year follow-ups. One patientin the
pedicle group required revision for a major foraminal breach, while three patients in the lateral mass group underwent revision for proximal
junctional kyphosis. Both pedicle and lateral mass screws provided comparable safety, efficacy, and alignment outcomes at C7 in CSM
patients. The choice of screw type should depend on patient anatomy, surgeon preference, and the availability of imaging technology.



9. Novel Barium-Enhanced 3-Dimensional-Printed Spine Model for Pedicle Screw Training:
A Cost-Effective Solution and Educational Validation Boluk, M.S., Akbulut, B.B.,
Yurtseven, T., Biceroglu, H. 2025 Operative Neurosurgery 1602

BACKGROUND AND OBIJECTIVES:Training in pedicle screw placement is crucial for neurosurgery residents, yet access to high-fidelity training
models is often limited by cost and availability. This study introduces a novel, cost-effective barium-enhanced 3-dimensional (3D)-printed L4-
5 spine model visible under fluoroscopy, aiming to validate its effectiveness as a training tool for novice residents in pedicle screw
placement.METHODS:A barium-enhanced 3D-printed L4-5 spine model was developed to simulate human bone density and provide
radiopacity under fluoroscopy. Ten neurosurgery residents with no prior experience in pedicle screw placement participated in a structured
training program using this model. Each resident completed three training sessions, placing four pedicle screws per session, totaling 120
screw placements. Surgical duration, screw placement accuracy, and fluoroscopy usage were recorded. Screw placement accuracy was
assessed by two independent blinded evaluators using both a visual grading method and the computed tomography-based Gertzbein-Robbins
classification.RESULTS:The analysis demonstrated significant improvement in surgical time across sessions (P <.0001), decreasing from 20:44
+4:32 minutes to 13:17 + 4:04 minutes. The median number of fluoroscopic images decreased from 8.5 (range: 5-18) to 6.0 (range: 5-10),
although not statistically significant (P =.312). Visual assessment scores improved, with median breach scores decreasing from 0.25 (0.00-
3.00) to 0.00 (0.00-0.25). Similarly, the median Gertzbein-Robins grades improved from 0.50 (0.12-2.88) to 0.12 (0.00-0.62). Visual and
computed tomography-based assessments showed excellent correlation (intraclass correlation coefficients = 0.978, 95% Cl: 0.953-0.989, P
<.001).CONCLUSION:The barium-enhanced 3D-printed spine model ($1.61/session) provides a highly cost-effective training tool for novice
residents, demonstrating significant improvements in surgical efficiency. Although accuracy measures showed promising trends, more
extensive studies may be needed to establish definitive improvements in placement precision. The model's radiopacity allows for realistic
fluoroscopic imaging, bridging the gap between basic models and more expensive alternatives, which is particularly valuable in resource-
limited settings.

10. Evaluation of patients with traumatic vertebral fractures and accompanying rib
fractures in terms of complication development and need for surgery | [Travmatik
vertebra kiriklari ve eslik eden kot kiriklari olan hastalarin komplikasyon gelisimi ve
cerrahiihtiyaci agisindan degerlendirilmesi] Kiraz, i, C)ngr, G.K., Akgcam, T.i., Biceroglu,
H. 2025 Turkish Journal of Thoracic and Cardiovascular Surgery 33(1), pp. 86-93

Background: The aim of this study was to evaluate patients with traumatic vertebral fractures and accompanying rib fractures in terms of
complication development and need for surgery. Methods: Between January 2019 and September 2022, a total of 173 patients (138 males, 35
females; mean age: 53.0+18.5 years; range, 17 to 95 years) who had vertebral and accompanying rib fractures due to blunt and penetrating
trauma were retrospectively examined. The patients were divided into three groups: upper cervical (n=8), lower cervical (n=31), and
thoracolumbar (n=134). Among the groups, trauma mechanismes, rib fracture numbers, accompanying thoracic pathologies, complication
developments, and need for surgery were compared. Results: There was a significant difference between men and women in terms of trauma
mechanisms (p=0.001). The mean number of accompanying rib fractures was 5.03+3.19. Number of accompanying rib fractures was higher in
patients who developed complications compared to those who did not develop complications (p=0.007). Accompanying hemothorax was
significantly higher in patients with upper cervical vertebral fractures (p=0.019). Need for spinal surgery to be significantly higher in patients
with upper cervical vertebral fractures (p<0.01). Development of complications was higher in patients with burst fracture than in those without
(p=0.004). There was a significantly higher need for spinal surgery in patients with burst fractures and lamina fractures (p<0.001 for both).
Conclusion: Identification of risk groups is critical for the management of trauma patients. The type and level of vertebral fractures are related
to the presence of hemothorax, the development of complications, and the need for surgery.

11.In Reply: Novel Barium-Enhanced 3-Dimensional-Printed Spine Model for Pedicle Screw
Training: A Cost-Effective Solution and Educational Validation Akbulut, B.B., Bolk, M.S.,
Yurtseven, T., Biceroglu, H. 2025 Operative Neurosurgery
10.1227/0ns.0000000000001737



12. Responsiveness and Minimal Clinically Important Difference of the Turkish Version of
the Oswestry Disability Index in Patients With Acute Discogenic Lumbar Radiculopathy
Celenay, S.T., Secer, E., Biceroglu, H., Ozer Kaya, D. 2025 Perceptual and Motor
Skills

This study aimed to determine the responsiveness and establish the minimal clinically important difference of the Turkish version of the
Oswestry Disability Index (ODI-TR) in patients with acute discogenic lumbar radiculopathy (ADLR). This study included 140 patients (mean age:
51.38 = 12.23 years) with ADLR. Pre- and post-treatment, participants completed the ODI-TR and the Visual Analogue Scale (VAS), which
assessed pain at rest (VASr), at night (VASn), and during activity (VASa). Post-treatment, the Global Perceived Effect Scale (GPE) was utilized to
quantify patient-reported improvement or deterioration. Responsiveness was evaluated using both distribution- and anchor-based methods.
The distribution-based approach involved calculating the standard error of measurement (SEM) using the formula SEM = SDx+/(1-R), followed
by the determination of the minimum detectable change at a 95% confidence level (MDC95), calculated as MDC = SEMx1.96xy 2. The anchor-
based method employed receiver-operating characteristic (ROC) curve analysis. The ODI-TR demonstrated good responsiveness, as indicated
by an effect size of 1.29 and a standardized response mean of 1.03. The measurement error was quantified by an SEM of 7.08, and the MDC
was calculated as 19.62. The ROC analysis showed a moderate ability to distinguish between patient outcomes, with an area under the curve
of 0.71. An ODI-TR score of 9.50 was found to be the most effective cut-off, providing high sensitivity (86.1%) and specificity (76.0%). The ODI-
TR is responsive in determining the changes in ADLR patients. The MDC and established cut-off point provide clinicians with valuable metrics
for discerning clinically significant improvements or deteriorations.

13. Development and validation of a cost-effective three-dimensional-printed cervical
spine model for endoscopic posterior cervical foraminotomy training: a prospective
educational study from Turkey Akbulut, B.B., Cenberlitas, E.E., Boluk, M.S., Yurtseven,
T., Biceroglu, H. 2025 Asian Spine Journal 19(2), pp. 183-193

Study Design: Expanding upon established surgical simulation methods, we developed a fused deposition modeling three-dimensional (3D)-
printed model of the C1-T1 vertebra for posterior cervical foraminotomy training that features silicone-based neural elements, polyurethane
foam-based ligaments, and polyethylene terephthalate glycol vertebrae. Purpose: This study evaluated the effectiveness of a cost-efficient
3D-printed training model designed to help neurosurgical residents acquire fundamental skills in endoscopic posterior cervical foraminotomy
while addressing the technique’s challenging learning curve and limited training resources. Overview of Literature: Only a few studies have
investigated the efficacy of such a model. Methods: Eight neurosurgery residents each with over 2 years of training completed four training
sessions on two randomly assigned cervical spine levels using the newly developed 3D-printed model. A simple plumbing endoscope was
used for real-time surgical visualization. Results: Among the 64 completed surgical levels, left-sided procedures showed significantly higher
insufficient decompression rates than did right-sided procedures (25.0% vs. 3.6%, p =0.002). However, no significant difference in overall
complication rates was observed between sides (p =0.073). Surgical parameters remained consistent across sides, with no significant
differences in operative duration. Brunner-Langer analysis revealed substantial improvements in operative duration (mean duration decrease
from 21:42+2:15 to 6:33+0:42 minutes, p =0.004) and total complications (mean decrease from 2.1+0.8 to 0.4+0.5, p =0.007) across sessions.
Although fluoroscopy timing showed marginal improvement (mean duration decrease from 2:12+1:15 to 0:55+0:23 minutes, p =0.057), the
number of fluoroscopic images tended to decrease. Conclusions: Our findings suggest that this novel 3D-printed cervical spine model could
be a viable, low-cost option for neurosurgical training programs aiming to help residents develop essential endoscopic skills in a controlled
setting. Facilitating early proficiency in posterior cervical foraminotomy can serve as a valuable intermediate step before transitioning to
cadaveric models and clinical practice.

14. Endoscopic Endonasal Management of Cavernous Sinus Hemangioma: A Case Report
Akhbari, M., Bahadir Akbulut, B., Serdar Boluk, M., Yurtseven, T., Biceroglu, H. 2025
Iranian Journal of Neurosurgery 11,E15

Background and Aim: Cavernous sinus hemangiomas (CSH) are rare benign vascular tumors that can result in headaches, visual
disturbances, and cranial nerve palsies due to their location within the cavernous sinus. Case Presentation: A 56-year-old woman presented
with a headache and blurred vision persisting for the last 3 months. There were no previous surgeries, allergies, or known diseases. Upon
admission, a neurological examination revealed no cranial nerve involvement, motor or sensory deficits, or other vision disturbances. Cranial
magnetic resonance imaging (MRI) was obtained, which showed a 16.1x17.9 mm T2 hyperintense lesion in the cavernous sinus. Endoscopic
endonasal transsphenoidal was used for the removal of the tumor. Post-operative MRI revealed total removal of the tumor. Histopathological
analysis confirmed the lesion to cavernous sinus hemangioma. There were no complications or recurrences during the 6-month follow-up.
Conclusion: This case demonstrates the successful application of endoscopic endonasal transsphenoidal surgery (EETS) for the complete
resection of cavernous sinus hemangioma.



15. Factors Contributing to Survival of IDH Negative Glioblastomas according to WHO 2021
Classification: Is Resection Extent Relevant? Erkin Ozgiray; Nevhis Akinturk; Bilal
Bahadir Akbulut; Omer Kitis; Yesim Ertan; Tayfun Cagri Hidimoglu; Serra Kamer; Kadri
Emre Caliskan; Mustafa Serdar Boluk; Hiseyin Bigeroglu; Mehmet Sedat Cagli; Taskin
Yurtseven Brain and Spine, January 01, 2024, Volume 4, Article 103550, Conference:
EANS Sofia 2024

Background: In 2021, the World Health Organization reclassified IDH-negative gliomas as glioblastomas. Although the positive effect of
extensive surgery on survival in high-grade glial tumors is known, the relationship between residual tumor volume and prognosis in this
subgroup (IDH-negative) has not been well addressed yet. This study aims to determine whether the extent of resection significantly impacts
survival in IDH-negative gliomas. Methods: The adult patients with IDH-negative glioblastoma operated in our tertiary care center between July
2018 - August 2022 were analyzed retrospectively. Patients who didn't receive adjuvant therapy or lacked postoperative imaging were
excluded. Demographic data, survival, American Society of Anaesthesiologists (ASA) score, and modified Rankin score (mRS) were collected.
Tumor and residual tumor volumes were measured using Eclipse (v18.0) radiotherapy planning software, and the residual tumor percentage
was calculated accordingly. Results: 52 patients were enrolled in this study, with 26 males and a median age of 64.5 (interquartile
range(IQR)=15.75) (Table 1). The median survival time was 8 (IQR= 14.65) months. The preoperative mRS score had a median of 2.5 (IQR=2);
postoperatively, it was 3 (IQR=3). The preoperative and postoperative mean tumor volumes were 45.9+29.7 and 6.6+10.3 cm3, respectively.
The mean residual tumor percentage was 12.9+ 14.5%. Statistical analysis showed that survival was inversely correlated with age(-.386,
p=0.005) and residual tumor percentage (-.354, p=0.01). A 95% and above tumor excision rate was associated with improved outcomes
compared to excision rates <95%, resulting in 60% to 30% survival at 12 months, respectively. ASA score, mRS, and preoperative tumor
volume didn't affect survival. Conclusions: In this study, the extent of resection significantly affected the survival rate of IDH-negative
glioblastomas. Gross total tumor removal is crucial for more prolonged survival.

16. An Uncommon Occurrence of Posterior Fossa Ependymoma in Elderly Patient: A Case
Report | [Posterior Fossa Ependimomunun Yasli Hastada Nadir Bir Prezentasyonu: Olgu
Sunumu] Akbulut, B.B., Bigeroglu, H., Boluk, M.S., Yurtseven, T. 2024 Duzce
Medical Journal 26(3), pp. 279-281

Cerebellar ependymomas are rare neoplasms, even more so in elderly patients. In this case report, a 75-year-old male patient admitted with a
one-year history of progressive general decline, urinary retention, left-sided weakness, memory loss, and insomnia was presented. Physical
examination revealed left-sided hemiparesis and mild confusion. Cranial magnetic resonance imaging (MRI) showed a heterogeneously
enhancing lesion measuring 22x15x20 mm originating from the fourth ventricle, with signs of hydrocephalus. The patient underwent tumor
resection and placement of a ventriculoperitoneal (VP) shunt to address hydrocephalus. Postoperative MRI revealed no residual tumor, and
the patient experienced gradual clinical improvement. Hemiparesis showed partial recovery, the overall condition stabilized, and he was
subsequently discharged. Pathological examination confirmed a diagnosis of World Health Organization (WHO) grade Il ependymoma. The
patientis currently on a three-month follow-up.

17. Pain intensity, spine structure, and body composition in patients with acute discogenic
lumbar radiculopathy Kaya, D.O., Celenay, S.T., Secer, E., Biceroglu, H.2024
Musculoskeletal Science and Practice 73,103133

Objective: This study aimed to compare the pain intensity, spine structure, and body composition according to functional disability levels in
patients with acute discogenic lumbar radiculopathy (DLR). Methods: A total of 118 women (n = 83) and men (n = 35) patients with acute DLR
(mean age: 51.87 + 13.38 years) were included in the study. The function ability was measured with the Oswestry Disability Index, pain
intensity was measured with the Visual Analogue Scale, spine structure was measured with the Spinal Mouse® device, and body composition
was measured with the Bioelectrical Impedance Analysis System. Results: Patients with mild functional disability levels had significantly
lower activity (p<.001) and night pain intensity (p = 0.001) than patients with moderate, severe, and completely functional disability levels, and
patients with completely functional disability levels had significantly higher rest pain intensity (p = 0.005) than patients with mild, moderate,
and severe functional disability levels. Patients with mild functional disability levels had significantly better spine check scores (p =0.001),
posture (p =0.005), and mobility (p = 0.003) than patients with moderate, severe, and completely functional disability levels. Patients with mild
functional disability levels had significantly lower fat percentage (p = 0.032), and higher basal metabolic rate (p = 0.024) than patients with
moderate, severe, and completely functional disability levels. Conclusion: Pain intensity, spinal structure, and body composition of acute DLR
patients differ greatly according to their functional disability levels. Although it is known that the level of functional disability of patients is a
result of the severity or prognosis of the disease, performing different treatment methods aimed at decreasing the functional disability level of
patients by health professionals may be important in terms of coping with the disease.



18. Management of intracranial angiosarcoma metastasis to the right lateral ventricle
choroid plexus by radiotherapy: A case report  Akbulut, B.B., BiCeroglu, H., Bollk,
M.S,, Yurtseven, T. 2024 Journal of Experimental and Clinical Medicine Turkey 41(3),
pp. 679-680

Angiosarcomas are a type of rare malignant endothelial tumor. While its most common metastasis site is the scalp, cerebral metastases are
rare. A 46-year-old woman came with a headache. A cranial magnetic resonance imaging (MRI) showed a hemorrhagic lesion within the right
lateral choroid plexus and T1 contrast-enhancing lesions in the falx cerebri and right frontal dura. We used mini-craniotomy and
neuronavigation to remove a purple-colored extradural lesion in the right frontal region. Histopathological analysis later confirmed the
diagnosis of angiosarcoma. Cardiac MRl demonstrated the presence of a left atrial mass, which led to the decision to operate on the patient by
the cardiovascular surgery team. After the surgery, the patient underwent radiotherapy and chemotherapy, as there was no cranial metastasis
necessitating surgical resection. The cranial metastases responded to the treatment on follow-up, and there was no evidence of recurrence on
the three-year follow-up. Although they are uncommon, pathology that indicates the presence of angiosarcoma requires cardiac screening.
These patients may not require aggressive surgery as they respond well to adjuvant therapies.

19. Evaluating the efficacy of a cost-effective, fully three-dimensional-printed vertebra
model for endoscopic spine surgery training for neurosurgical residents Akbulut, B.B.,
Boluk, M.S., Bigeroglu, H., Yurtseven, T. 2024 Asian Spine Journal 18(5), pp. 630-638

Background and Importance: Low-grade gliomas (LGGs) in the infratentorial region are rare in adults. Case Presentation: A 31-year-old man
presented with a 2-year history of neck pain and progressive numbness in the face and left arm. Neurological examination upon admission
revealed no cranial nerve involvement, motor or sensory deficits, or signs of cerebellar dysfunction. The patient’s medical history was
unremarkable. Cranial magnetic resonance imaging (MRI) revealed a 2-cm T2 hyperintense lesion with focal cystic components in the right
cerebellar tonsil, suggestive of a LGG. The lesion was surgically removed without any complications. Post-operative MRI showed total removal
of the tumor. Histopathological analysis confirmed the lesion to be a pilocytic astrocytoma. No adjuvant therapy was given, and the patientis
recurrence-free at 1-year follow-up. Conclusion: This case underlines the possibility of such rare diagnoses in adult patients and the
effectiveness of the surgical treatment.

20. Investigating the effects of PTEN mutations on cGAS-STING pathway in glioblastoma
tumours Dogan, E., Yildirim, Z., Akalin, T., (...), Kosova, B., Bozok, V. 2024 Journal of
Neuro Oncology 166(2), pp. 283-292

Background and Aim: Intramuscular myxomas are uncommon benign tumors that are rarely seen in the paraspinal musculature. They might
present with neurological symptoms if situated near the spinal cord or may present with nonspecific symptoms such as back pain. Case
Presentation: The case of this study was a 46-year-old female presented with back pain that was exacerbated with movement. A
thoracolumbar magnetic resonance imaging (MRI) revealed a T2 hyperintense 35x25x85 mm mass that extends craniocaudally within the
right-sided paraspinal muscles with heterogeneous contrast enhancement on T1 sequence images. Using a paramedian incision, paraspinal
muscles were dissected, and a rubbery mass was palpated within. The tumor was mobilized in all quadrants and removed with its
pseudocapsule. The tumor internally had a gel-like substance with rubbery margins. The patient was discharged without complications.
Conclusion: To our knowledge, this is the 16th case of paraspinal intramuscular myxoma in the literature. Even though it is a rare entity, one
must be vigilant for pathologies within the paraspinal muscles in patients with back pain.



21. Rare Presentation of Pilocytic Astrocytoma in the Cerebellar Tonsils of an Adult: A Case
Report Akbulut, B.B., Bolik, M.S., Yurtseven, T., Biceroglu, H. 2024 Iranian Journal of
Neurosurgery 10,E26

Study Design: A fused deposition modeling three-dimensional (3D)-printed model of the L4-5 vertebra for lumbar discectomy was designed.
The model included separately printed dura mater, spinal cord, ligamentum flavum, intervertebral disc (from thermoplastic polyurethane), and
bony structures (from polylactic acid), and the material cost approximately US$ 1 per model. A simple plumbing endoscope was used for
visualization. Dura mater injury was assessed by painting two layers on the dura mater, which peeled off with trauma. Purpose: Endoscopic
spine surgery is a subject of high interest in neurosurgery given its minimally invasive nature; however, it has a steep learning curve. This study
evaluated the effectiveness of a cost-efficient 3D-printed model when teaching this technique to neurosurgery residents. Overview of
Literature: Only a few studies have investigated the efficacy of such a model. Methods: Eight residents with >2 years of training participated.
Residents performed the procedure bilaterally and twice at 1-week intervals. Results: From the 32 surgeries, four were excluded because of
facet removal (as it widened the surgical corridor), leaving 28 surgeries for analysis. Initial surgeries demonstrated a mean operation time of 21
minutes 18 seconds (standard deviation [SD], 2 minutes 32 seconds), which improved to a mean of 6 minutes 45 seconds (SD, 37 seconds) in
the fourth surgery (F(3, 17)=19.18, p <0.0001), demonstrating a significant reduction in surgical time over successive surgeries. The median
area with the paint removed decreased, from 161.80 (85.55-217.83) t0 95.13 mm2 (12.62-160.54), (F(2.072, Inf)=2.04, p =0.128); however, this
was not significant. Resident feedback indicated high satisfaction with the educational value of the model. Conclusions: The developed fully
3D-printed model provides a viable and scalable option for neurosurgical training programs, enhancing the learning experience while
maintaining low costs. This model may be an excellent stepping stone for learning lumbar spine endoscopy, acclimating to the two-
dimensional view, progressing to cadaver models, and, eventually, independent surgery.

22. Addressing silicone ventriculoperitoneal shunt hypersensitivity with teflon sheets: a
case report Biceroglu, H., Akbulut, B.B., Turhan, T., Yurtseven, T. 2024 Wound
Practice and Research 32(4), pp. 200-203

Background: PTEN is a tumour suppressor gene and well-known for being frequently mutated in several cancer types. Loss of immunogenicity
can also be attributed to PTEN loss, because of its role in establishing the tumour microenvironment. Therefore, this study aimed to represent
the link between PTEN and cGAS-STING activity, a key mediator of inflammation, in tumour samples of glioblastoma patients. Methods:
Tumour samples of 36 glioblastoma patients were collected. After DNA isolation, all coding regions of PTEN were sequenced and analysed.
PTEN expression status was also evaluated by gRT-PCR, western blot, and immunohistochemical methods. Interferon-stimulated gene
expressions, cGAMP activity, CD8 infiltration, and Granzyme B expression levels were determined especially for the evaluation of cGAS-STING
activity and immunogenicity. Results: Mutant PTEN patients had significantly lower PTEN expression, both at mRNA and protein levels.
Decreased STING, IRF3, NF-KB1, and RELA mRNA expressions were also found in patients with mutant PTEN. Immunohistochemistry staining
of PTEN displayed expressional loss in 38.1% of the patients. Besides, patients with PTEN loss had considerably lower amounts of IFNB and
IFIT2 mRNA expressions. Furthermore, CD8 infiltration, cGAMP, and Granzyme B levels were reduced in the PTEN loss group. Conclusion: This
study reveals the immunosuppressive effects of PTEN loss in glioblastoma tumours via the cGAS-STING pathway. Therefore, determining the
PTEN status in tumours is of great importance, like in situations when considering the treatment of glioblastoma patients with
immunotherapeutic agents.

23. Thoracolumbar Paravertebral Intramuscular Myxoma Presenting With Mechanical Back
Pain: A Case Report and Review of the Literature Akbulut, B.B., Biceroglu, H., Akalin, T.,
Boluk, M.S., Yurtseven, T. 2024 Iranian Journal of Neurosurgery 10,E5

Ventriculoperitoneal (VP) shunts, used to treat hydrocephalus, can sometimes cause hypersensitivity reactions to silicone, necessitating
repeated surgical interventions. Traditional management involves replacing silicone with alternatives like polyurethane, which have
limitations. This study presents a novel approach using Teflon (PTFE) sheets to cover the silicone valve surface. A 22-year-old male with a
history of multiple shunt surgeries and wound revisions was admitted for wound dehiscence, suspected to be due to a late hypersensitivity
reaction to silicone. The shunt valve and cranial entry point were wrapped in Teflon PTFE felt sheets, and the wound was closed with propylene
sutures. The patient was treated with methylprednisolone and discharged after three days. Follow-up showed complete wound healing within
a month, and the patient remained revision-free for ten years. This case suggests that Teflon sheets may offer a promising approach for
managing silicone hypersensitivity in VP shunts, though further studies are needed to determine its broader applicability.



24. Subdural Empyema Caused By Brucellosis: A Case Report And Review Of The Literature
Volume: 13 Issue: 1 P: 6 — 6 January 2024 Mediterr J Infect Microb Antimicrob
2024;13(1):6-6 Doi: 10.4274/Mjima.Galenos.2024.24152.6 Bilal Bahadir Akbulut , Anil
Erol, Mustafa Serdar Boluk , Taskin Yurtseven , Cenk Eraslan, Bilgin Arda , Huseyin
Biceroglu

Brucellosis, a zoonotic infection caused by a bacteria of the Brucella genus, is a significant public health problem worldwide. Itis
predominantly encountered in the Mediterranean basin, Arabian Peninsula, India, Mexico, and South America[1]. The disease is transmitted to
humans via the consumption of unpasteurized dairy products or a direct contact with infected animals. Brucellosis is an infectious disease
that presents with fever, malaise, night sweats, and arthralgias. It can involve multiple organs and is a major diagnostic and therapeutic issue.
Although rare, neurobrucellosis may present with a subdural empyema, which warrants evacuation. A hyperdense rim around a collection on
CT and contrast-enhanced MRl is a warning sign of neurobrucellosis. Thus, a preoperative MRI should be obtained if there is a clinical
suspicion of neurobrucellosis and the patient’s status is suitable.

25. Cureus 2024 Aug 20;16(8):e67320. doi: 10.7759/cureus.67320. eCollection 2024 Aug. A
Case of Carcinoma Metastasis of Unknown Primary Mimicking Spondylodiscitis in an
HIV+ Patient Anil Erol , Khassan Saidazimov , Mustafa Serdar Boluk , Tagkin Yurtseven,
Hliseyin Biceroglu PMID: 39301346 PMCID: PMC11412647 DOI: 10.7759/cureus.67320

In this case report, a case of carcinoma metastasis of unknown primary mimicking spondylodiscitis in a patient with acquired
immunodeficiency syndrome (AIDS) is presented. A 50-year-old AIDS patient presented with a history of mechanical falls from his own level
one month ago and leg weakness for the last three days. Spinal magnetic resonance imaging (MRI) revealed a compression fracture of the T4
vertebral body, spinal cord compression, and pathology compatible with spondylodiscitis. Posterior decompression and fusion were
performed, and the patient benefited. The preoperative ASIA score was C, and the postoperative ASIA score was D. The sample taken from the
lesion for pathology showed carcinoma metastasis. Tumor markers and whole-body computed tomography (CT) and MRI results did not
support primary malignancy. Positron emission tomography was planned for further evaluation but could not be performed due to the poor
general condition of the patient. During follow-up, the patient died of sepsis due to an intensive care unit infection. As new cases of carcinoma
metastasis mimicking spondylodiscitis in AIDS patients are added to the literature, we will have more information about the diagnosis and
treatment process.

26. Double Trouble — An Anterior Clinoidal Meningioma with a Concurrent Right MCA
Aneurysm Akbulut, Bilal Bahadir; Erol, Anil; Bollk, Mustafa Serdar; Yurtseven, Taskin;
Biceroglu, Hiseyin Neurologico Spinale Medico Chirurgico 7(1):p 65-67, Jan-Apr 2024. |
DOI: 10.4103/nsmc.nsmc_6_24

Although meningiomas and cerebral aneurysms are common intracranial pathologies, their coexistence in one patient is rare. We present a
case of right anterior clinoid meningioma that has a concurrent right middle cerebral artery (MCA) aneurysm. A 55-year-old female
complaining of right-sided visual loss was admitted to our department after magnetic resonance imaging (MRI) revealed a right anterior clinoid
meningioma that was extending to sella turcica and expanded superiorly, compressing the optic chiasm. With a plan of transnasal
transsphenoidal endoscopic excision, a preoperative computed tomography angiogram was obtained, per our protocol. This revealed an
incidental 3 mm right MCA bifurcation aneurysm. Due to the possibility of postoperative aneurysm bleeding, the patient was operated on with
a right-sided pterional craniotomy. After 5 days of postoperative follow-up, the patient was discharged without complications. The
histopathological analysis confirmed the diagnosis of psammomatous meningioma. This case underlines the importance of preoperative
planning and being vigilant for incidental findings that might cause fatal consequences.



27.The Effect of Preoperative Three Dimensional Modeling and Simulation on Outcome of
Intracranial Aneursym Surgery Ozgiray, E., Husemoglu, B., Cinar, C., (...), Biceroglu, H.,
Kizmazoglu, C. 2024 Journal of Korean Neurosurgical Society 67(2), pp. 166-176

Objective: Three-dimensional (3D) printing in vascular surgery is trending and is useful for the visualisation of intracranial aneurysms for both
surgeons and trainees. The 3D models give the surgeon time to practice before hand and plan the surgery accordingly. The aim of this study
was to examine the effect of preoperative planning with 3D printing models of aneurysms in terms of surgical time and patient outcomes.
Methods: Forty patients were prospectively enrolled in this study and divided into two groups: groups | and Il. In group |, only the angiograms
were studied before surgery. Solid 3D modelling was performed only for group Il before the operation and was studied accordingly. All surgeries
were performed by the same senior vascular neurosurgeon. Demographic data, surgical data, both preoperative and postoperative modified
Rankin scale (mRS) scores, and Glasgow outcome scores (GOS) were evaluated. Results: The average time of surgery was shorter in group Il,
and the difference was statistically significant between the two groups (p<0.001). However, no major differences were found for the GOS,
hospitalisation time, or mRS. Conclusion: This study is the first prospective study of the utility of 3D aneurysm models. We show that 3D
models are useful in surgery preparation. In the near future, these models will be used widely to educate trainees and pre-plan surgical
options for senior surgeons.

28. Molecular dynamic simulation and functional analysis of pathogenic PTEN mutations in
glioblastoma Cetintas, V.B., Duzgun, Z., Akalin, T., (...), Ertan, Y., Kosova, B. 2023
Journal of Biomolecular Structure and Dynamics 41(21), pp. 11471-11483

PTEN, a dual-phosphatase and scaffold protein, is one of the most commonly mutated tumour suppressor gene across various cancer types in
human. The aim of this study therefore was to investigate the stability, structural and functional effects, and pathogenicity of 12 missense
PTEN mutations (R15S, E18G, G36R, N49I, Y68H, I101T, C105F, D109N, V133I, C136Y, R173C and N276S) found by next generation sequencing
of the PTEN gene in tissue samples obtained from glioblastoma patients. Computational tools and molecular dynamic simulation programs
were used to identify the deleterious effects of these mutations. Furthermore, PTEN mRNA and protein expression levels were evaluated by
gRT-PCR, Western Blot, and immunohistochemistry staining methods. Various computational tools predicted strong deleterious effects for
the G36R, C105F, C136Y and N276S mutations. Molecular dynamic simulation revealed a significant decrease in protein stability for the Y68H
and N276S mutations when compared with the wild type protein; whereas, C105F, D109N, V133l and R173C showed partial stability
reduction. Significant residual fluctuations were observed in the R15S, N49l and C136Y mutations and radius of gyration graphs revealed the
most compact structure for D109N and least for C136Y. In summary, our study is the first one to show the presence of PTEN E18G, N49I,
D109N and N276S mutations in glioblastoma patients; where, D109N is neutral and N276S is a damaging and disease-associated mutation.
Communicated by Ramaswamy H. Sarma.

29. Computed tomography vs. Magnetic resonance imaging in unstable cervical spine
injuries | [Anstabil servikal yaralanmalarda bilgisayarli tomografi ve manyetik rezonans

goruntuleme bulgularinin karsilastirilmasi] Kodik, M.S., Eraslan, C., Kitis, O,, (...),
Biceroglu, H., Akay, A. 2020 Ulusal Travma Ve Acil Cerrahi Dergisi 26(3), pp. 431-
438

BACKGROUND: This study aimed to investigate the role of computed tomography (CT) in identifying missed unstable blunt cervical injuries.
METHODS: Patients admitted to the emergency department between June 2014 and June 2018 with a diagnosis of blunt cervical trauma were
included in this study. All participants underwent cervical magnetic resonance imaging (MRI) after an initial cervical CT investigation. All
imaging results were reviewed, and decisions were taken by the consensus of a team consisting of an emergency medicine specialist, a
neuroradiologist, and a neurosurgeon. Other variables included age, sex, the Glasgow Coma Scale, medical comorbidities, multi-trauma,
neurological deficits, accompanying intracranial hemorrhage, extremity fractures, and the mechanism of the injury. RESULTS: Data for 195
patients were analyzed. The mean (+standard deviation) age of the participants was 47.34+21.90 years, and 140 (71.8%) were males. Eighteen
patients (9.2%) were below age <18. The most frequent mechanism of injury was fall from height (n=100; 51.3%). Using MRI as the gold
standard, the sensitivity of CT in diagnosing unstable cervical injury was 77.7% (95% CI [67.1-86.1]), while its specificity was 100.0% (95% ClI
[59.0-100.0]). CONCLUSION: Although computed tomography is relatively good in diagnosing unstable cervical injuries, its sensitivity in
detecting positive cases is not as successful. Thus, the use of MRl in patients with an unstable injury seems to be warranted.



30. Variations in Toll-like receptor and nuclear factor-kappa B genes and the risk of glioma
Kina, I., Sultuybek, G.K., Soydas, T., (...), Uzan, M., Ulutin, T. 2019 British Journal of
Neurosurgery 33(2), pp. 165-170

Purpose: Glioblastoma (GBM) is the most aggressive primary brain tumour in the adult nervous system and is associated with a poor
prognosis. NF-KB activation is an important driver of the malignant phenotype that confers a negative prognosis in patients with GBM. NF-KB
plays a role in Toll-like Receptors (TLR)-induced tumourigenesis. The aim of the present study was to investigate the association of a promoter
region polymorphism of NFKB1 gene encoding the p50 subunit of NF-KB, namely -94ins/del ATTG, the most widely discussed the TLR2
Arg753Gln, TLR4Asp299Gly and TLR4Thr399Ile polymorphisms, their combined effects, and the glioma risk. Methods: A group of 120 Glioma
patients and 225 control subjects were screened for these four polymorphisms using the PCR-RFLP method. Results: Statistical analysis
indicates that the ins/ins genotype of NFKB -94ins/delATTG (p=0.003), and the AA genotype of TLR4Asp299Gly (p < 0.001) are risk factors for
glioma and people carrying the ins allele have an approximately 1.47 times susceptibility risk of glioma whereas GG genotype of
TLR2Arg753Gln seems to be protective against glioma (p = 0.002). Combined genotype analysis showed that del/ins-GG genotype of
TLR2Arg753GIn-NFKB1, del/ins + GG genotype of TLR4Asp299Gly-NFKB1, del/ins-CC genotype of TLR4Thr399Ile-NFKB1 were risk factors for
glioma development. Conclusion: NFKB1 -94ins/delATTG and TLR4Asp299Gly polymorphisms are associated with increased glioma cancer
risk in a Turkish population.

31.The microsurgical anatomy of the anterior commissure | [Anterior Komissur
Mikrocerrahi Noroanatomisi] Baydin, S.S., Bigeroglu, H. 2019 Gazi Medical
Journal 30(4A), pp. 425-427

Aim: The third ventricle is a funnel-shaped cavity located deep in the brain and difficult to access with surgical approach. The anterior
commissure is an anatomical structure located on the anterior wall of the third ventricle. This study aimed to demonstrate the use of the
anterior interhemispheric transcallosal approaches to access the third ventricle, evaluate the microsurgical anatomy of the anterior
commissure and investigate the morphological features of this region. Methods: Eleven cadaveric brain specimens were dissected using
microsurgical tools. Different anterior interhemispheric routes to the third ventricle were demonstrated, and stepwise dissections were
performed to expose the limbs of the anterior commissure. Morphological measurements of the anterior commissure and the third ventricle
were carried out. Results: The anterior limb of the anterior commissure extends towards the anterior perforating substance, olfactory bulb,
anterior olfactory nucleus and the orbitofrontal cortex. The posterior limb extends from the basal part of the caudate nucleus, passes below
the substantia innominata and courses through the basal part of the putamen. It constitutes the major component of the anterior commissure
and is composed of temporal and occipital fibers. The mean length of the anterior commissure body was 16.2 = 4.2 (range 9.7-24.2) mm, while
the mean width was 4.3 £ 0.7 (range 2.8-5.1) mm. Conclusion: A better understanding of the microsurgical anatomy and morphometric
features of the third ventricle and anterior commissure increases the success of surgical interventions and prevents possible complications in
this region.

32.Nazal Cerrahide Anatomik Temel ilkeler Ali KARADAG,Hiseyin BICEROGLU Tiirk
Noérosirurji Dergisi2020, Vol 30, Num 1.

Endonazal teknikler, nérosirtrji alaninda kafa tabanina yonelik yaklagimlarda yogun olarak kullanilan proseddurlerin bagini gekmektedir. Her iki
burun deligi boyunca, endoskopik ve mikroskopik olarak cerrahin goriis alanini artirmaya yarayan cihazlar gelistirilmistir. Bu islemlerin nazal
asamasinda tipki mikrocerrahi teknikte oldugu gibi endoskopik tekniklerde de kilavuz olarak kullanilan 6nemli anatomik yapilar mevcuttur.
Daha yakin zamanlarda, endoskopik cerrahi tekniklerin ve teknolojik gelismelerin evrimi, sellar bolgeye ve kafa tabanina standart
transsfenoidal yaklasimin yani sira diger endonazal gesitli modifikasyonlarin gelistirilmesine yol agmistir. Nitekim, bugtlin, bu yaklagimlar esas
olarak frontal sintisten alt klivusa kadar orta hat ve kafa tabanini hedef almaktadir. Bu yazida temel amacimiz, endonazal bolgeyi ve belirli
yaklasimlari anatomik temelde tanimlamaktir.



33. Neuroanatomical aspects of the Temporo-Parieto- occipital junction and new surgical
strategy to preserve the associated tracts in junctional lesion surgery: Fiber separation
technique Biceroglu, H., Karadag, A. 2019 Turkish Neurosurgery 29(6), pp. 864-
874

Aim: The anterior comissure, that is a commissural fibers, connects frontal, temporal and occipital areas of the each hemispheres. Our aim is
exposing the anterior commissure and it's segmantation's with white matter dissection technique in this study. Material and Method: Our
study was performed eight human cadaver heads. Klingler's White matter dissections technique was used. Results: The anterior comissure
was dissected from lateral and medial surface gradually. It locates on inferior and posterior of th erostrum of the corpus callosum on medial
surface. Also, the anterior comissure is formed anterior border of the third ventricle. Dissection from lateral surface, it locates in the anterior
base of lentiform nucleus obliquelly. The anterior commissure has five segments; corpus, anterior and posterior limb, temporal and occipital
fibers. Discussion: The anterior-posterior commissure line, as bicommissural line is indispensable for surgery. In some cases, after
callosotomy that uses epilepsy surgery, the resistans epileptic atacts still continue.The cause of this atacts is the anterior commissure and so
it must be damaged during the callosotomy surgery. Conclusion: The white matter studies aid to better understand of the deep brain
structures. Thus, we can perform the intraaxial surgeries more safely, and treat to the neuronal structires more kindly.

34.Comparison between Rescue Flap and Double Flap Technique Benzer, M., Biceroglu,
H., Ates, M.S,, (...), Karcl, B., Gode, S. 2019 Journal of Neurological Surgery Part B
Skull Base 80(4), pp. 431-436

AIM: To describe the location of each white matter pathways around the temporo-parieto-occipital junction (TPOJ) and the dissections
performed using focal fiber dissection and fiber separation techniques (FST). These areas play an important role in human language
processing and high-level brain functions. Thus, itis important to identify the association of the fascicles as well as their courses to plan safe
and effective surgical target vectors. MATERIAL and METHODS: Thirty formalin-fixed human hemispheres and two formalin-fixed human heads
were dissected with focal fiber dissection and FST under 6-40x magnification using a surgical microscope and real-time magnetic resonance
imaging navigation system. Two- and three-dimensional anatomical and surgical pictures were obtained and processed using high dynamic
range photography (Photomatix) and were correlated to radiological images of the case with glioblastoma of the TPOJ. RESULTS: The trajectory
and connectivity of these fibers as well as their surgical importance in performing FST in cadaver dissections were demonstrated with
correlation of the surgical, radiological, and anatomical images. CONCLUSION: The microanatomy of the TPOJ and related structures,
emphasizing the position of each white matter pathway, has been described. Understanding the composition of each region is criticalin
preventing intraoperative brain injury that could lead to functional deficits.

35.The Effect of Endoscopic Endonasal Transsphenoidal Skull Base Surgery on Cochlear
Function Ates, M.S., Benzer, M., Kaya, |., (...), Karci, H.B., Gode, S.2019 Journal of
Neurological Surgery Part B Skull Base 80(6), pp. 604-607

Endoscopic transsphenoidal skull base surgery (ETSS) has become a standard approach in the treatment of sellar and clival lesions, such as
pituitary adenoma and chordoma. Due to the close proximity of the clivus and the sella turcica to the inner ear, it is thought that bone drilling in
the surgery may have effects on hearing. The aim of this study was to assess the effect of bone drilling in ETSS procedure on cochlear function.
This study was performed on 18 patients who underwent ETSS procedure between December 2016 and May 2017. The study was designed as
a prospective study. All of the data were prospectively collected. These included demographic data, date of surgery, type of surgery,
preoperative pure-tone audiometry, and preoperative and postoperative distortion product otoacoustic emission (DPOAE) measurements. Of
the DPOAE measurements of the patients who were operated for pituitary adenoma, there was a statistically significant difference between
the signal-to-noise ratio (SNR) measurements at 0.5, 1, 2 and 4 kHz (p < 0.05). Additionally, there were no significant differences in
preoperative and postoperative SNR measurements of six patients who were selected for clivus chordoma. When the preoperative and
postoperative tonal audiometric tests of the patients were compared, no statistically significant difference was found (p > 0.05). In conclusion,
itis found that bone drilling in ETSS procedure has a negative effect on cochlear function in the early period. This is the first study to evaluate
the degree of noise-induced cochlear damage in patients who were gone under ETSS procedure.



36. Creation of 3-Dimensional Life Size: Patient-Specific C1 Fracture Models for Screw
Fixation Govsa, F., Ozer, M.A., Biceroglu, H., (...), Eraslan, C., Alagoz, A.K. 2018 World
Neurosurgery 114, pp. e173-e181

Background: Transarticular screw fixation has fatal complications such as vertebral artery (VA), carotid artery, and spinal cord injuries. The
landmarks for deciding the entry point for C1 lateral mass screws were clarified by using life-size 3-dimensional (3D) patient-specific spine
models. Methods: This study included a total of 10 patients with C1 fractures. Dual-energy computed tomography (CT) scan data from C1 pre-
and postscrewing were modified into 3D patient-specific life-size cervical spine models. The detailed information, such as bony and vascular
elements, of 13 separate parameters of C1 was used as an intraoperative reference. Results: 3D patient-specific models were created
preoperatively with the fracture and postoperatively with the screwed vertebrae. After CT scans of the models were measured, the life-size
patient-specific models were proven to be individualized. 3D models assisted in determining the fracture locations, pedicle sizes, and
positions of the VA. The range of the measurements for ideal point of entry reveals the need for patient-specific intervention was required.
Conclusions: 3D models were used in surgical planning maximizing the possibility of ideal screw position and providing individualized
information concerning cervical spinal anatomy. The individualized 3D printing screw insertion template was user-friendly, of moderate cost,
and it enabled a radiation-free cervical screw insertion.

37.Preoperative Somatostatin Analogue Treatment Might Trigger Apoptosis and Autophagy
in Tumor Tissues of Patients with Acromegaly: A Pilot Study Dagistanli, F.K., Ozkaya,
H.M., Kucukyoruk, B., (...), Kadioglu, P., Ozturk, M. 2018 Experimental and Clinical
Endocrinology and Diabetes 126(3), pp. 168-175

Objective: To evaluate the effect of preoperative somatostatin analog (SRL) treatment on proteins associated with apoptosis and autophagy in
patients with acromegaly and to determine factors correlating with these parameters. Methods: Ex-vivo tumor samples of 11 SRL-treated and
9 SRL-untreated patients were retrospectively included in the study. Apoptotic and autophagic proteins were determined via
immunohistochemical staining and apoptosis was evaluated via in situ DNA end labeling (TUNEL). Results: TUNEL, caspase-3, and ATG-5
immunopositivity was significantly increased (p<0.01, p=0.01, p=0.01, respectively), survivin and beclin-1 immunopositivity was significantly
decreased (p=0.03, p=0.02, respectively) in SRL-treated patients as compared with SRL-untreated controls. Ki-67 index was decreased
significantly in the SRL-treated group (p=0.01). Significant positive correlations were detected between TUNEL and caspase-3
immunopositivity (r=0.577, p<0.01), and between survivin and beclin-1 immunopositivity (r=0.503, p=0.03). Age at diagnosis, preoperative GH,
IGF-1 levels, tumor size, and invasion status were not found to affect TUNEL positivity nor did they correlate with caspase-3, survivin, beclin-1,
ATG-5 immunopositivity (p>0.05 for all). Preoperative SRL treatment was the only factor that had a significant effect on TUNEL positivity
(adjusted R 2=0.39, p=0.02). Preoperative treatment duration was positively correlated with TUNEL and caspase-3 immunopositivity (r=0.526,
p=0.02; r=0.475, p=0.04, respectively) and negatively correlated with survivin immunopositivity (r=-0.533, p=0.01). Conclusions: Somatostatin
analog treatment might induce apoptosis, increase autophagy, and decrease cell proliferation in GH-secreting adenomas. Also, proteins
related to cross-talk between autophagy and apoptosis are upregulated after SRL treatment.

38. Mammillothalamic and Mammillotegmental Tracts as New Targets for Dementia and
Epilepsy Treatment Balak, N., Balkuy, E., Karadag, A., (...), Erkan, B., Tanriover, N. 2018
World Neurosurgery 110, pp. 133-144

Background Recently, neuromodulation through deep brain stimulation (DBS) has appeared as a new surgical procedure in the treatment of
some types of dementia and epilepsy. The mammillothalamic and mammillotegmental tracts are involved among the new targets. To our
knowledge, a review article focused specifically on these mammillary body efferents is lacking in the medical literature. Their contribution to
memory is, regrettably, often overlooked. Methods A review of the relevant literature was conducted. Results There is evidence that
mammillary bodies can contribute to memory independently from hippocampal formation, but the mechanism is not yet known. Recent
studies in animals have provided evidence for the specific roles of these mammillary body efferents in regulating memory independently. In
animal studies, it has been shown that the disruption of the mammillothalamic tract inhibits seizures and that electrical stimulation of the
mammillary body or mammillothalamic tract raises the seizure threshold. In humans, DBS targeting the mammillary body through the
mammillothalamic tract or the stimulation of the anterior thalamic nucleus, especially in the areas closely related to the mammillothalamic
tract, has been found effective in patients with medically refractory epilepsy. Nonetheless, little knowledge exists on the functional anatomy of
the mammillary body efferents, and their role in the exact mechanism of epileptogenic activity and in the memory function of the human brain.
Conclusions A comprehensive knowledge of the white matter anatomy of the mammillothalamic and mammillotegmental tracts is crucial
since they have emerged as new DBS targets in the treatment of various disorders including dementia and epilepsy.



39. Cavernous sinus and parasellar region: An endoscopic endonasal anatomic cadaver
dissection Erdogan, U., Turhal, G., Kaya, I., (...), Gode, S., Karci, B. 2018 Journal of
Craniofacial Surgery 29(7), pp. €667-e670

The aim of this study was to investigate the neurovascular structures of the cavernous sinus with the endonasal endoscopic transpterygoid
approach on fresh human cadavers. Additionally, the course of internal carotid artery (ICA) and relevant anatomy was thoroughly investigated
to refine the anatomical landmarks, exposure difficulties, potential complications, and limitations using the endonasal endoscopic technique.
This study was carried out at an otolaryngology department of a tertiary medical center between June 2014 and June 2015. The surgical
dissection was performed on 10 fresh human cadaver specimens using paranasal sinus and skull base endoscopic instruments. Cavernous
sinuses and parasellar area were explored via an endoscopic endonasal transpterygoid approach. Dehiscence was presentin 5 (25%)
cavernous ICAs. Projection of the cavernous ICA on the whole lateral sphenoid wall was prominent in 6 (%30) sphenoid sinuses. Anterior curve
was prominentin 12 (60%) cavernous ICAs, whereas posterior was prominent in 7 (35%). Mean distance between the lateral wall of eustachian
tube orifice and petrous ICA was 19.50+1.05 mm (range 18-22 mm). Cranial nerves of the cavernous sinus showed no variation. Control of the
ICA is critical during the endonasal endoscopic approach to the cavernous sinus and skull base. The vidian nerve is a reliable and important
landmark to the petrous ICA in the transpterygoid approach. Dissection of the eustachian tube and its relation to the ICA has to be kept in
mind during nasopharyngeal surgery.

40. Double nasoseptal flap technique for endonasal pituitary surgery Gode, S.,
Biceroglu, H., Turhal, G., (...), Midilli, R., Karci, B. 2017 European Archives of Oto Rhino
Laryngology 274(2), pp. 897-900

Endoscopic endonasal approach has been successfully used for the management of pituitary tumors; however, the loss of septal mucosa
especially around sphenoethmoidal recess and posterior nasal septum might be a disadvantage of this technique. The aim of this study is to
describe a variation of the endonasal approach, “double nasoseptal flap” technique in endoscopic transsphenoidal pituitary surgery, and to
evaluate its outcomes. The technique depends on fully harvested bigger nasoseptal flap on one side and smaller on the other. Thirty patients
were included. Functional results were assessed by preoperative and postoperative first month visual analogue scale (VAS), and morphology
was evaluated by achieving intact septum from the sphenoid ostium to the columella. Sphenoid sinusitis, the presence of synechia and
crusting in the sphenoethmoidal recess was also assessed. Mean VAS was 71 and 67 mm preoperatively and postoperatively, respectively (p >
0.01). There were no septal perforations, synechia, and sphenoid sinusitis postoperatively. Three patients had (10 %) crusts on
sphenoethmoidal recess on first month postoperatively. Double nasoseptal flap technique has advantages, such as wider exposure during
surgery; prepared flaps could be used if needed, better morphological and functional outcomes postoperatively. The technique is safe without
any perforations and minimal crusting.

41. Osteointegration of a bisphenol-a-glycidyl-dimethacrylate composite and its use in
anterior skull base defects: An experimental study in an experimental design model of
cerebrospinal fluid leak Sanus, G.Z., Kucukyuruk, B., Biceroglu, H., (...), Kurkcu, M.,
Oz, B. 2014 Journal of Craniofacial Surgery 25(4), pp. 1524-1528

OBJECT: Promising clinical results were reported in watertight closure of anterior skull base defects (ASBDs) with bisphenol-a-glycidyl-
dimethacrylate (bis-GMA)-based materials to prevent the cerebrospinal fluid leaks. However, interrelation of these materials with surrounding
bones in histologic level, referred to as the osteointegration, has not been reported in the anterior skull base. In addition, an illustrative case
with an ASBD that was repaired using a bis-GMA composite has been presented. METHODS: Twenty New Zealand rabbits were divided into 4
groups: control and sham groups consisted of 2 and 6 rabbits, respectively. The "skull base defect" group (n = 6) underwent a unifrontal
craniectomy and an iatrogenic ASBD followed by creating a dural defect to obtain a cerebrospinal fluid leak. Similar bony and dural defects
were acquired in the "repair with bis-GMA based allograft" group (n = 6), but the bony defect was closed with bis-GMA-based allograft.
RESULTS: All animals in the "skull base defect" group died in 3 weeks after surgery. There were no animal losses in the "repair with bis-GMA
based allograft" group at the sixth month. Histologic evaluation revealed complete osteointegration of bis-GMA composite with surrounding
bones. CONCLUSIONS: bis-GMA based allograft achieved a watertight repair of the ASBD. Histologic findings of this study showed that bis-
GMA composite is a reliable material to be used in the closure of anterior skull base bony defects. © 2014 Mutaz B. Habal, MD.



42. Assessment of osteointegration of cortoss™ in cranioplasty: An experimental study in
rabbits | [Kranioplastide cortoss™un osteointegrasyonunun degerlendirilmesi:
Tavsanlarda bir deneyselgalisma] Ulu, M.O., Sanus, G.Z., Ozlen, F, (...), Kurkcu, M.,
Tanriverdi, T. 2013 Journal of Neurological Sciences 30(1), pp. 144-152

Objectives: Calvarial defects must be closed for either cosmetic reasons or for protection of the calvarial contents. We aimed to assess
whether Cortoss™, a biocompatible synthetic cortical bone void filler, can provide satisfactory osteointegration in cranial defects. Methods:
Twenty New Zealand white adult rabbits were divided into 4 groups: craniectomy (n = 6), cranioplasty (n = 6), sham (n = 6) and control (n = 2)
groups. Treatment for each group was as follows: craniectomy group had calvarial defects that were left empty; the cranioplasty group the
defects were reconstructed with Cortoss™; the sham group had only a skin incision and no defect; and in the control group no surgery was
performed. All the animals were sacrificed 6 months after the procedures and the materials were examined histopathologically and
radiologically in order to assess osteointegration of Cortoss™. Results: Radiological examination demonstrated almost complete apposition of
the bone to Cortoss™ without any defect or sutures and the cosmetic outcomes were satisfactory. Radiological findings were supported by the
histopathologic examinations which revealed that osteointegration had been completed without any fibrous band formation surrounding the
Cortoss™implant. Conclusion: Cortoss™ leads to significant osteointegration at 24 weeks in rabbit calvarial defects. The results of this in vivo
study suggest that Cortoss™ may be considered a safe and effective material for the reconstruction of calvarial defects.

43. Direct venous spinal reabsorption of cerebrospinal fluid: A new concept with serial
magnetic resonance cisternography in rabbits - Laboratory investigation Biceroglu, H.,
Albayram, S., Ogullar, S., (...), Yildiz, C., Kiris, A. 2012 Journal of Neurosurgery Spine
16(4), pp. 394-401

Object. For nearly 100 years it has been believed that the main reabsorption of CSF occurs in arachnoid projections into the superior sagittal
sinus, but a significant number of experiments and cases conflict with this hypothesis. According to recently published studies, CSF is
permanently produced and absorbed in the whole CSF system. Clusters of arachnoidal villi, which are speculated to have a role in the
reabsorption of CSF, have recently been revealed in the dorsal root of the spinal nerves. Huge absorptive surface areas of microvessels have
been suggested to serve a putative role in reabsorption. The authors' aim was to observe direct venous connections between the subarachnoid
space and the perispinal veins. Methods. Eleven adult (6 months old) New Zealand white male rabbits weighing approximately 3.0 kg each
were used in this experiment. After obtaining precontrast MR cisternography images, subarachnoid access was gained percutaneously via a
cisternal approach by using a 20-gauge intravenous indwelling cannula. One rabbit died as a result of brainstem trauma during percutaneous
cannulation before contrast administration, but contrast agent was still injected to see the possible MR imaging results of spinal CSF
reabsorption after death. Magnetic resonance imaging was performed at 15, 60, 120, and 180 minutes after the administration of contrast
agent. After intramuscular injections of anesthetic, 2 rabbits died 120 and 150 minutes after contrast injection, but the MR imaging study at
180 minutes after contrast injection was still performed. Results. Direct connections between the subarachnoid space and the perispinal
veins were observed in all rabbits during serial MR cisternography. The enhancement power was not affected by the amount of injected
contrast agent or by cervical or lumbar penetration but was increased at higher contrast concentrations or upon seizure (physical activity).
Conclusions. Extracranial reabsorption of CSF has been finally proved with direct radiological confirmation of spinal venous reabsorption of
CSF using serial MR cisternography. The authors believe that this study can help to develop a more accurate model of CSF dynamics, which
will allow understanding of many CSF-related diseases, as well as the development of new strategies for treatment.

44. Pregnancy-associated plasma protein A and high-sensitivitive C-reactive protein levels
in chronic subdural haematoma patients | [Kronik subdural hematomlu hastalarda
gebelik iliskili plazma proteini-A ve yuksek duyarli C-reaktif protein
duzeyleri]Hanimoglu, H., Ulu, M.O., Biceroglu, H., (...), Elmaci, |., Uzan, M. 2011

Journal of Neurological Sciences 28(3), pp. 330-336

Objective: Pregnancy-associated plasma protein A (PAPP-A), a metalloproteinase that regulates insulinlike growth factor-1 bioavailability in
vitro, has been suggested to play an active role in the pathophysiology of several conditions involving inflammatory responses. We investigated
the values of PAPP-A and high sensitive CRP (hsCRP) levels in chronic subdural haematoma (CSDH) patients and healthy controls. Methods:
PAPP-A and hsCRP levels were studied in the serum and subdural haematoma fluid of 20 consecutive patients with CSDHs (M/F: 12/8; mean
age of 56.7) and in the serum of age matched 16 volunteers (M / F: 10/ 6; mean age: 54,2). Results: The serum PAPP-A [4.15 ng/mL (2.70-
12.88)] levels of patients were significantly lower than control group [9.32 ng/mL (6.57 - 17.00)] (p<0.01) and the hsCRP levels were
significantly higher in patient group [4.57 mg/L (1.56 -12.62)] (p<0.01). The comparison of PAPP-A values in the serum and subdural
haematoma in the patient group revealed significantly very high values in the subdural fluid [204.5 ng/mL (161.1 - 261.4)] than the serum [4.15
ng/mL (2.70-12.88)] (p<0.0001). The hsCRP values, on the other hand, were significantly lower in the subdural haematoma fluid than the serum
in the patient group (p = 0.016). Conclusion: PAPP-A may have an important function in the local inflammatory events and local structural



changes associated with CSDH formation and growth. The detection of high peripheral hsCRP levels in the patient group suggests that a
systemic inflammatory response follows after the traumatic insult leading to CSDH formation.

45. Paraspinal gossybipoma: A case report and review of the literature Kucukyuruk, B.,
Biceroglu, H., Abuzayed, B., Ulu, M., Kafadar, A. 2010 Journal of Neurosciences in Rural
Practice 1(2), pp. 102-104

Spinal or paraspinal retained surgical sponges (gossybipoma or textiloma) are rare incidents and mostly asymptomatic in chronic cases, but
can be confused with other masses such as a hematoma, an abscess or a tumor. In chronic cases, the presentation can be as late as decades
after the initial surgery; however, some gossybipomas cause infection or abscess formation in the early stages. The authors report a 40-year-
old woman with a history of operation for lumbar disk herniation before 8 months, and got admitted with a complaint of serous fluid leakage
from the operation wound. In this report, the authors discuss the clinical presentation, the radiologic findings and the differential diagnosis of
gossybipoma.

46. Giant cell tumor of the frontal bone in an 18-month-old girl: A casereport  Ulu, M.O.,
Biceroglu, H., Ozlen, F., Oz, B., Gazioglu, N. 2010 Zentralblatt Fur Neurochirurgie
71(2), pp. 104-107

Introduction: Giant cell tumors (GCT) are benign, but locally aggressive primary bone neoplasms, that frequently occur in the epiphyses of the
long bones. Less than 1% of all GCTs primarily involve the skull where they are preferentially seen in the sphenoid and temporal bones. In the
pediatric age group they are exceptionally rare. Case Report: The authors report the management of a GCT involving the frontal bone in an 18-
month-old girl. The patient underwent wide surgical excision of the lesion and remains free of clinical and radiological evidence of tumoral
recurrence thirty months after treatment. Conclusion: Although rare, GCTs should be taken into consideration as a differential diagnosis of
rapidly enlarging cranial mass lesions in pediatric patients. Gross total surgical excision eliminates the potential risks of adjuvant radiotherapy.
However, considering the aggressive nature and potential malignancy of these lesions, careful long-term clinical and imaging follow-up is
recommended.

47.The expression of astroglial glutamate transporters in patients with focal cortical
dysplasia: Animmunohistochemical study Ulu, M.O., Tanriverdi, T., Oz, B., (...), Ozyurt,
E.,Uzan, M. 2010 Acta Neurochirurgica 152(5), pp. 845-853

Purpose An abnormalincrease in the extracellular glutamate is thought to play a crucial role in the initiation, spread, and maintenance of
seizure activity. In normal conditions, the majority of this excess glutamate is cleared via glial glutamate transporters (EAAT-1 and EAAT-2). We
aimed to examine the immunohistochemical expression of these transporters in the dysplastic tissues of patients with focal cortical dysplasia
(FCD). Methods The parafin-embedded dysplastic tissues of 33 patients who were operated on due to medically intractable epilepsy and
histopathologically diagnosed with FCD between 2001 and 2006 were stained immunohistochemically with appropriate antibodies, and the
distribution and intensity of immunoreactivity (IR) of EAAT-1 and EAAT-2 were examined. The findings were compared with the histologically
normal tissues of five patients who underwent temporal lobectomy for epilepsy surgery and 10 fresh postmortem cases. Results In the
majority of the patients, the EAAT-1 and EAAT-2 IR were decreased, their astrocytic expression were lower, and the pattern of distribution were
more diffused when compared to the control groups. Analyzing these findings according to the types of FCD revealed that as the severity of the
dysplasia increased, the IR and astrocytic expression of both transporters are decreased and their distribution tend to be more "diffused".
Conclusion The results of this study suggest a relationship between the decreased glutamate transporter expressions in dysplastic tissues
which, in turn, may cause increased extracellular concentrations of glutamate and FCD pathophysiology. Further studies with larger patient
populations, investigating the expression of glutamate transporters at mRNA and protein levels, are required to clarify their roles in the
pathophysiology of FCD.



48. Intraosseous meningioma: A rare tumor reconstructed with porous polyethylene
Kucukyuruk, B., Biceroglu, H., Abuzayed, B., Ulu, M.O., Sanus, G.Z. 2010 Journal of
Craniofacial Surgery 21(3), pp. 936-939

A 45-year-old woman described the pain and the swelling at the left frontoparietal region. No significant findings were noted on physical
examination, except a heterogeneous palpable lesion at the described region. Computed tomographic scan revealed an expansive bone lesion
with homogeneous density, whereas magnetic resonance imaging revealed similar findings with no contrast enhancement. The lesion was
totally resected, and cranioplasty with a porous polyethylene sheet (Medpor Biomaterial; Porex Surgical, Newnan, GA) was achieved.
Histopathologic examination revealed an intraosseous meningioma. As far as we know, this case is the first case, in which total excision of the
interosseous meningioma is followed by reconstruction with Medpor. Copyright © 2010 by Mutaz B. Habal, MD.

49. Endoscopic endonasal anatomy and approaches to the anterior skull base: A
neurosurgeon's viewpoint Abuzayed, B., Tanriover, N., Gazioglu, N., (...), Eraslan, B.S.,
Akar, Z. 2010 Journal of Craniofacial Surgery 21(2), pp. 529-537

OBJECTIVES: The objective of this study was to review the endoscopic anatomy of the anterior skull base, defining the pitfalls of endoscopic
endonasal approaches to this region. Recently, these approaches are gaining popularity among neurosurgeons, and the details of the
endoscopic anatomy and approaches are highlighted from the neurosurgeons' point of view, correlated with demonstrative cases. MATERIALS
AND METHODS: Twelve fresh adult cadavers were studied (n = 12). We used Karl Storz 0 and 30 degrees, 4 mm, 18- and 30-cm rod lens rigid
endoscope in our dissections. After preparation of the cadaveric specimens, we approached the anterior skull base by the extended
endoscopic endonasal approach. RESULTS: After resection of the superior portion of the nasal septum, bilateral middle and superior
turbinates, and bilateral anterior and posterior ethmoidal cells, we could obtain full exposure of the anterior skull base. The distance between
optic canal and the posterior ethmoidal artery ranged from 8 to 16 mm (mean, 11.08 mm), and the distance between posterior ethmoidal
artery and the anterior ethmoidal artery ranged from 10 to 17 mm (mean, 13 mm). After resecting the anterior skull base bony structure and the
dura between the 2 medial orbital walls, we could visualize the olfactory nerves, interhemispheric sulcus, and gyri recti. With dissecting the
interhemispheric sulcus, we could expose the first (A1) and second (A2) segments of the anterior cerebral artery, anterior communicating
artery, and Heubner arteries. CONCLUSIONS: This study showed that extended endoscopic endonasal approaches are sufficient in providing
wide exposure of the bony structures, and the extradural and intradural components of the anterior skull base and the neighboring structures
providing more controlled manipulation of pathologic lesions. These approaches need specific skill and learning curve to achieve more
minimally invasive interventions and less postoperative complications. Copyright © 2010 by Mutaz B. Habal.

50. Endoscopic management of posterior fossa arachnoid cyst in an adult: Case report and
Technical note | [Eriflkinde posterior fossa araknoid kistin endoskopik Tedavisi: Olgu
Sunumu ve Cerrahi Teknik] Gazioglu, N., Kafadar, A.M., Tanriover, N., (...), Biceroglu, H.,
Ciplak, N. 2010 Turkish Neurosurgery 20(4), pp. 512-518

The authors report a case of large arachnoid cysts of the posterior fossa treated by endoscopic surgery. A 40-year-old man was admitted with a
3-month history of headache and progressive gait imbalance, with no significant medical history. At the time of admission, neurological
examination revealed no abnormalities except for tandem imbalance. Brain computerized tomography (CT) scan and magnetic resonance
imaging (MRI) revealed a posterior fossa arachnoid cyst (PFAC) causing brain stem compression accompanied by hydrocephalus. The patient
was treated by endoscopic fenestration of the cyst with a paramedian suboccipital transcortical approach. Postoperatively the patient's
complaints showed improvement and he was discharged with no complications. Follow up MRl showed a decrease in the cyst's size and the
hydrocephalus with decompression of the brain stem.



51. Pneumatization degree of the anterior clinoid process: A new classification Abuzayed,
B., Tanriover, N., Biceroglu, H., (...), Albayram, S., Akar, Z. 2010 Neurosurgical
Review 33(3), pp. 367-374

The objective of this study is to determine the incidence and degree of anterior clinoid process pneumatization, in addition highlighting to their
clinical significance. Multidetector-row CT scans of the skull base were reviewed in 648 subjects between 2007 and 2008. The presence of
pneumatized anterior clinoid process and its degree were studied and documented. These datas were istatistically analyzed. Pneumatization
of the ACP was found in 62 of 648 patients (9.6%) including 32 (51.6%) men and 30 (48.4%) women. The age of these patients ranged from 21
to 82 years (mean, 41+15.7 years). Pneumatization of the ACP occurred only on the left side in 14 cases (22.6%), only on the right side in 11
cases (17.7%), and bilaterally in 37 patients (59.7%). ACP pneumatization Type |, in which less than 50% of the ACP is pneumatized, was found
in 47 of 124 sides (38%), Type Il, in which more than 50% but not totally pneumatized ACP, was found in 28 of 124 sides (22.6%), and Type lll, in
which the ACP is totally pneumatized, was found in 22 of 124 sides (17.7%). The incidence of Type | in the general population was 6.6%, Type ||
was 3.5%, and Type Ill was 2.5%. Radiologically recognizing the degree of ACP pneumatization is important in decreasing the incidence of
surgical complications during anterior clinoidectomy. Proper intraoperative management can be undertaken with special attention to the new
classification. © Springer-Verlag 2010.

52. Supratentorial high grade astroblastoma: Report of two cases and review of the
literature | [Supratentoryal yuksek dereceli astroblastom: Iki olgu sunumu ve literatlirin
gozden gegirilmesi] Kemerdere, R., Dashti, R., Ulu, M.O,, (...), Albayram, S., Erdingler, P.
2009 Turkish Neurosurgery 19(2), pp. 149-152

Astroblastoma is a rare glial tumor with uncertain histopathological origin and unpredictable clinical behavior. In this report, the authors
present two cases of high grade intracerebral astroblastomas. Both tumors occurred in children as supratentorial, well-circumscribed,
peripheral masses. The lesions differed radigraphically; one contained a huge cystic component and heterogeneously enhancing mural nodule
while the other appeared as a prominently contrastenhancing solid mass lesion. Both patients were treated with surgery and postoperative
radiotherapy. They were followed-up long-term and no recurrence of the tumor was detected in either case. We also discussed the radiological
and histological characteristics with prognostic features.

53. An experimental model of traumatic nasoethmoidal cerebrospinal fluid fistula Sanus,
G.Z., Ozlen, F., Biceroglu, H., (...), Albayram, M.S., Kaynar, M.Y. 2008 Journal of
Craniofacial Surgery 19(2), pp. 441-445

Cerebrospinal fluid fistula secondary to head trauma is a potentially dangerous problem and precise localization and radical treatment is
mandatory. The diagnostic technique is either computed tomography cisternography or MR cisternography. For evaluating the safety of
diagnostic modalities and efficacy of treatment especially in terms of surgery, animal studies demonstrating traumatic cerebrospinal fistula
model are indispensable not only for neurosurgeons but also for neuroradiologists. The authors in this paper describe a traumatic
cerebrospinal fistula in an animal model using rabbits. The cerebrospinal fluid leakage was demonstrated successfully in all eight rabbits and
was verified by computed tomography cisternography. The results led us to conclude that rabbit model of traumatic cerebrospinal fluid fistula
is safe and has low mortality and morbidity rates. Further studies including larger number of animals should be considered in order to verify
safety more accurately. ©2008Muntaz B. Habal, MD.

54. A case report: A non-infantile desmoplastic astrocytoma | [Olgu sunumu: Infantil
olmayan dezmoplastik astrositom] Ulu, M.O., Tanriover, N., Biceroglu, H., Oz, B.,
Canbaz,B. 2008 Turkish Neurosurgery 18(1), pp. 42-46

Introduction and Case Description: Desmoplastic infantile astrocytomas (DIA) are rare intracranial tumors of infancy with distinctive clinical
and radiological features. Despite their radiologically aggressive appearance they tend to follow a benign course with favorable prognosis even
after subtotal resections. Non-infantile cases are rarely encountered with only four cases reported before. The authors present a non-infantile
DIAin a 4 years old female patient and discuss the clinical features, diagnosis, treatment of this rare entity. Conclusion: Although accepted as
a tumor of infancy, DIA can also be encountered in older patients. Careful diagnosis and differentiation of DIA cases with other tumors,
particularly malignant astrocytomas is important since the therapeutic strategies may differ.
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Polyhydroxyalkonoate-based Biomaterials Functionalisation with VEGF and NGF for enhanced
Peripheral Nerve Regeneration : A Comprehensive In vitro, In Silico and in vivo Analysis
D.H.Sal,C. Taylor, E.C. Buluz, J.Hinchliffe, S.M.D.Syed Mohammed, A. Fricker, K.D.Kilic,
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Patient. European Association Of Neurosurgical Societies Sofia Congress, Sofya, Bulgaristan, 2024.
Poster Bildiri; 4141315: 977-977. Yazarlar: Anil Erol, Mustafa Serdar Boliik, Khassan Saidazimov,
Hiiseyin Biceroglu, Taskin Yurtseven.

Sylvian Yerlesim Gosteren Kavernéz Anjiom Olgu Sunumu Ve Literatiir Taramasi. Tiirk
Norosiriirji Dernegi 38. Bilimsel Kongresi, Antalya, Tiirkiye, 2025. Poster Bildiri; 35: 221-221.
Yunus Emre Kara, Mustafa Serdar Boliik, Anil Erol, Tagkin Yurtseven, Hiiseyin Biceroglu.
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Olgu Sunumu. Tiirk Norosiriirji Dernegi 38. Bilimsel Kongresi, Antalya, Tiirkiye, 2025. Poster
Bildiri; 35: 195-195. Yunus Emre Kara, Mustafa Serdar Boliik, Anil Erol, Bilal Bahadir Akbulut,
Taskin Yurtseven, Hiiseyin Biceroglu.

Artirllmis Gergeklik Tabanh Noronavigasyon Sistemi Entegre Cerrahi Mikroskop Ile Yapilan
Temporal Kas Koruyucu Cerrahi. Tiirk Norosiriirji Dernegi 37. Bilimsel Kongresi, Antalya,
Tiirkiye, 2024. S6zli Sunum; 34: 175-175. Anil Erol, Kadri Emre Caligkan, Mustafa Serdar Boliik,
Tagkin Yurtseven, Hiiseyin Biceroglu.
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6. Kraniyal Sinir Tutulumu Ile Saptanan Posterior Klinoidal Kondrosarkom Olgu Sunumu.
Tiirk Norosiriirji Dernegi 37. Bilimsel Kongresi, Antalya, Tiirkiye, 2024. Poster Bildiri; 34: 211-211.
Mustafa Serdar Boliik, Anil Erol, Taskin Yurtseven, Hiiseyin Biceroglu.

Lakrimal Bezinin Pleomorfik Adenomu Olgu Sunumu. Tiirk Norosiriirji Dernegi 37. Bilimsel
Kongresi, Antalya, Tiirkiye, 2024. Poster Bildiri; 34: 213-213. Cagdas Cagirgan, Anil Erol, Mustafa
Serdar Boliik, Tagkin Yurtseven, Hiiseyin Biceroglu.
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Sunumu. Tiirk Norosiriirji Dernegi 37. Bilimsel Kongresi, Antalya, Tiirkiye, 2024. Poster Bildiri; 34:
255-255. Anil Erol, Mustafa Serdar Boliik, Cagdas Cagirgan, Taskin Yurtseven, Hiiseyin Biceroglu.
Subdural Kanamaya Eslik Eden Bruselloz Olgu Sunumu. Tiirk Norosiriirji Dernegi 37. Bilimsel
Kongresi, Antalya, Tiirkiye, 2024. Poster Bildiri; 34: 261-261. Mustafa Serdar Béliik, Anil Erol, Bilal
Bahadir Akbulut, Tagkin Yurtseven, Hiiseyin Biceroglu.

Klinigimizde Orta Meningeal Arterin Embolize Edilmesiyle Tedavi Edilen Kronik Subdural
Hematomlarin Sonuclari. Tiirk Norosiriirji Dernegi 37. Bilimsel Kongresi, Antalya, Tiirkiye, 2024.
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Omer Kitis4, Hiiseyin Biceroglul, Sedat Cagli1, Taskin Yurtseven Tiirk Norosiriirji Dergisi - Tiirk
Norosiriirji Dernegi 36. Bilimsel Kongresi2023 , Cilt 33 , Ek Say1
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Cenberlitas1, Ozgiin Anadol2, Kadri Emre Caliskan1, Mehmet Sedat Cagli1, Hiiseyin Biceroglul,
Mehmet Zilelil, Tagkin Yurtsevenl, Oguz Resat Sipahi3 Tiirk Norosirtirji Dergisi - Tlirk Norosirtirji
Dernegi 35. Bilimsel Kongresi2022 , Cilt 32 , Ek Say1
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Anterior Kafa Taban1 Menengiomlar1 Bigeroglu H. Acibadem Universitesi 1. Endoskopik Kafa
Tabani Kadavra Kursu, Istanbul, Tiirkiye, 25 - 26 May1s 2019

Endoskopi ¢aginda Intra-Ventrikiiler Yerlesimli Tiimérlerin Mikrosirurjikal Rezeksiyonu Ug
Yilda opere edilen 17 Olgunun Retrospektif Degerlendirmesi Ozgiray E., Davran H., Bigeroglu H.,
Caliskan K. E. , Yurtseven T., Cagli M. S. Tiirk Norosirurji Dernegi 33. Bilimsel Kongresi, Antalya,
Tiirkiye, 11 - 14 Nisan 2019

Menenjiomalarda Molekiiler Biyolojik Gelismeler: Tarihsel Perspektif Biceroglu H. Tiirk
Norosirurji Dernegi 33. Bilimsel Kongresi, Antalya, Tiirkiye, 11 - 14 Nisan 2019

Eagles’s Syndrome-A Review Of Literature And Two Case Reports of Carotid Artery
Dissection Caused by Elongated Styloid Process. Ay L., Bigeroglu H., Yurtseven T. Tiirk
Norosirurji Dernegi 33. Bilimsel Kongresi, Antalya, Tiirkiye, 11 - 14 Nisan 2019

Anterior Kafa Tabam1 Menengiomlari Biceroglu H. Acibadem Universitesi Kafataban1 Kursu,
Istanbul, Tiirkiye, 1 - 02 Aralik 2018

Bazal Ganglionlar ve Nukleus Anatomisi Biceroglu H. Orta Hat ve Ventrikiili¢i Yerlesimli
Lezyonlar Nova Sempozyumu., Istanbul, Tiirkiye, 23 - 25 Kasim 2018

Choroid Plexus Papilloma With Arachnoiditis Mimicking Hemangioblastoma Eraslan C.,
Biceroglu H., Akalin T., Giineyli S., Calli M. C. Xv1. Balkan Congress Of Radiology, Aydin,
Tiirkiye, 4 - 06 Ekim 2018

Can brittle dyskinesia be one of the causes of Twiddler syndrome in Deep Brain

Stimulation? Acarer A., Biceroglu H., Yurtsever T., Colakoglu Z. International Congress of
Parkinson's Disease and Movement Disorders, Hong Kong, Hong Kong, 5 - 09 Ekim 2018, cilt.33
Hardware-related infections seen after implantable pulse generator replacement in Parkinson's
patients who underwent Deep Brain Stimulation: A Single Center Experience Acarer A.,
Biceroglu H., Ozgiray E., Colakoglu Z. International Congress of Parkinson's Disease and Movement
Disorders, Hong Kong, Hong Kong, 5 - 09 Ekim 2018, cilt.33

Morphological Changes Of Corpus Callosum On Mr1 In Patients With Hydrocephalus
Following Ventriculoperitoneal Shunting Surgery Eraslan C., Giineyli S., Bigeroglu H., Sahin N.,
Ozgiray E., Kitis O. European Society Of Neuroradiology 41st Annual Meeting, Rotterdam,
Hollanda, 19 - 23 Eyliil 2018

3D-HDR Documented MRI Navigated Microsurgcal Anatomy of Human Brain Nuclei and
Fiber Systems Biceroglu H. 2018 International Endoscopic Skull Base Surgery- Huannhu
Symposium, 7th International Microneurosurgical Anatomy Symposium, 1st Rhoton Society Meeting,
Tianjin, Cin, 29 Haziran - 01 Temmuz 2018

3D MRI Navigated Microsurgical Anatomy of Human Brain Nuclei and Fiber Systems.
Biceroglu H Neurosurgery Course Series 7— 4th Prof. Dr. Evandro de Oliveira Skull Base Course ,
Prof. Rhoton Anatomy Lab BAU Faculty of Medicine, Istanbul, Tiirkiye, 18 - 20 May1s 2018
Morphological Changes Of Corpus Callosum On Mr1 In Patients With Hydrocephalus
Following Ventriculoperitoneal Shunting Surgery Bi¢eroglu H., Eraslan C., Giineyli S., Sahin N.,
Kitis O., Call1 M. C. Tiirk Nérosirurji Dernegi 32. Bilimsel Kongresi, Antalya, Tiirkiye, 20 - 24 Nisan
2018

Ankilozan Spondilit, Araknoidit, Multipl Say1 ve Boyutta Intrakranial-Spinal Kistik Lezyonlara
Eslik eden 4. Ventrikiil Yerlesimli Koroid Pleksus Papillomu Olgusu. Bi¢eroglu H., Eraslan C.,
Yurtseven T. Tiirk Norogirurji Dernegi 32. Bilimsel Kongresi, Antalya, Tiirkiye, 20 - 24 Nisan 2018
Posterior Servikal Mikrodisektomi Serisi: Bes Yillik Klinik Tecriibe. Gabor L. A., Biceroglu H.,
Cagli M. S. Tiirk Norosirurji Dernegi 32. Bilimsel Kongresi, Antalya, Tiirkiye, 20 - 24 Nisan 2018
Vertebral Hiperosteoz: disfajiye yol acan dev servikal osteofitler Biceroglu H., Bolat E., Orak S.,
Eraslan C., Yurtseven T. Tiirk Norosirurji Dernegi 32. Bilimsel Kongresi, Antalya, Tiirkiye, 20 - 24
Nisan 2018

Gegici Iskemik Atakla Prezente Olan, Karotid Arter Basis1 Cerrahi ile diizelen Eagle Sendromu
Vaka Serisi. Biceroglu H., Cinar C., Orak S., Yurtseven T. Tiirk Norosirurji Dernegi 32. Bilimsel
Kongresi, Antalya, Tiirkiye, 20 - 24 Nisan 2018

Kafa Tabani Cerrahisinde Rekonstriiksyon ,Rehabilitasyon ve Yasam Kalitesi

Biceroglu H. Kafa Tabani Dernegi 3. Bilimsel Kongresi, Antalya, Tiirkiye, 22 - 25 Mart 2018
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Temporal Kemik Cerrahi Anatomisi: “Disseksiyonun Onemi” Bigeroglu H. Vestibiiler
Schwannon ve Infratentorial Vaskiiler Lezyonlar ,Nova 2017 Sempozyumu, Istanbul, Tiirkiye, 8 - 10
Aralik 2017

Endonazal Hipofiz Cerrahisinde Cift Nasoseptal Flep ve Rescue Flep

Tekniginin Karsilastirlmasi. Goéde S., Benzer M., Kaya I., Ates M. S. , Midilli R., Biceroglu H.,
Ozgiray E., Karc1 H. B.39. Tiirk Ulusal KBB ve Bas boyun cerrahisi kongresi, Tiirkiye, 8 - 12 Kasim
2017

Posterior Fossa Cerrahisi Deneyimimiz. Benzer M., Gode S., Kaya I, Durusoy D., Ates M. S. ,
Midilli R., Biceroglu H., Ozgiray E., Karc1 H.B. 39. Tiirk Ulusal KBB ve Bas boyun cerrahisi
kongresi, Tiirkiye, 8 - 12 Kasim 2017

Developmental of a Patient Spesific 3D-printed C1 SpineModel Preoperative Modelling

for Comprehensive and Practical Vision System of Patient Specific Mass Screw

Fixation Gokmen F., Biceroglu H., Ozer M. A. , Eraslan C., Karakas A. B. , Alagoz A. K. , Cagli M.
S. XVI. World Congress of Neurosurgery, Istanbul, Tiirkiye, 20 - 25 Agustos 2017

Application of the 3 Dimensional Cervical Spine Model forPatient Specific Mass Screw
Fixation Gokmen F., Biceroglu H., Eraslan C., Karakas A. B., Ozer M. A. , Cagli M. S. XVI World
Congress of Neurosurgery, Istanbul, Tiirkiye, 20 - 25 Agustos 2017

Compression of pons due to Hemostatic Matrix after pure endoscopic transsphenoidal

narrow transclival approache for a giant skull base cordoma.No bleeding!! Biceroglu H., Gode
S., Orak S., Cavusoglu E., Cagli M. S. XVI. WFNS World Congress of Neurosurgery, Istanbul,
Tiirkiye, 20 - 25 Agustos 2017

The Efficacy Of Epiduroscopic Adhsiolysis And Analgesic/Steroid Injection In Patients With
Low Back, Leg Pain And Failed Back Surgery Syndrome Nasirov R., Akay A., Biceroglu H.,
Cagli M. S. XVI. WFNS World Congress of Neurosurgery, Istanbul, Tiirkiye, 20 - 25 Agustos 2017
Techniques for removing hundreds of little balls and penetrated wood sticks caused by

grinder explosion and reconstruction of skull base Biceroglu H., Eraslan C., Orak S., Bolat E.,
Yurtseven T. XVI. WFENS World Congress of Neurosurgery, Istanbul, Tiirkiye, 20 - 25 Agustos 2017
Klivus kordomalarinin endoskopik endonazal tedavi sonuglar1 Ates M. S. , Durusoy D., Kaya I.,
Biceroglu H., Gode S., Ozgiray E., Midilli R., Cagli M. S. , Karc1 H.B.13. tiirk rinoloji kongresi, 5.
ulusal otoloji nérootoloji kongresi, 1. ulusal bag boyun cerrahisi kongresi, Tiirkiye, 4Mayis - 07
Temmuz 2017

Endoskopik Endonazal Transsfenoidal Hipofiz ve Kordoma Cerrahisi Sirasinda Tur
Kullaniminin Kohlear Fonksiyon Uzerine Etkisi Gode S., Ates M. S. , Kaya I., Biceroglu H.,
Ozgiray E., Midilli R., Karc1 H. B.13. tiirk rinoloji kongresi, 5. ulusal otoloji nérootoloji kongresi, 1.
ulusal bag boyun cerrahisi kongresi, Tiirkiye, 4 - 07May1s 2017

Hasta spesifik mass vidalamada 3D servikal omurga modellemesinin kullanimi1 Cagli M. S. |
Gokmen F., Bigeroglu H., Eraslan C., Karatas A. B. , Ozer M. A.Tiirk Norosirurji Dernegi 31.
Bilimsel Kongresi, Tiirkiye, 29 Mart- 02 Nisan 2017

Kronik Bel ve Bacak Agrisi ve Basarisiz Bel Cerrahisi Sendromunda Epiduroskopik
Adezyolizis ve Analjezik/ Steroid Enjeksiyonunun Etkinliginin Retrospektif Incelenmesi Nasirov
R., Biceroglu H. , Akay A., Cagli M. S.Tiirk Norosirurji Dernegi 31. Bilimsel Kongresi, Antalya,
Tiirkiye, 29 Mart - 02 Nisan 2017

Kombine Endoskopik Transsfenoidal Transklival Ve Far Lateral Transkranial Yaklasimla
Total Cikarilan Kordoma Biceroglu H., Gode S., Orak S., Cavusoglu E., Cagli M. S. Tiirk
Norosirurji Dernegi 31. Bilimsel Kongresi, Antalya, Tiirkiye, 29 Mart - 02 Nisan 2017

Canavar Tas1 yaralanmalarinda cerrahi teknikler: Onlarca kii¢iik metal nasil

cikartilir? Biceroglu H., Eraslan C., Orak S., Bolat E., Yurtseven T. Tiirk Norosirurji Dernegi 31.
Bilimsel Kongresi, Antalya, Tiirkiye, 29 Mart - 02 Nisan 2017

Kliplenmis anevrizmasi olan hastalarda ge¢ donemde ortaya ¢ikan de novo anevrizma: Bu
hastalar takip edilmeli mi? Olgu sunumu ve literatiir derlemesi. Ozgiray E., Biceroglu H., Kili¢
T. O., Anadolu O. Tiirk Nérosirurji Dernegi 31. Bilimsel Kongresi, Antalya, Tiirkiye, 29 Mart - 02
Nisan 2017

Piir endoskopik transsfenoidal yolla dar koridor teknigiyle total ¢cikarilmis dev kordoma
vakasinda kanama durdurucu maddeye bagh pons basisi: Kanamadik!! Biceroglu H., Gode S.,
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Orak S., Cavusoglu E., Cagli M. S. Tiirk Norosirurji Dernegi 31. Bilimsel Kongresi, Antalya,
Tiirkiye, 29 Mart - 02 Nisan 2017

Vertebral Hiperosteoz: Disfajiye Yol Acan Dev Servikal Osteofitler Biceroglu H., Bolat E., Orak
S., Eraslan C., Yurtseven T. Tiirk Norosirurji Dernegi 31. Bilimsel Kongresi, Antalya, Tiirkiye, 29
Mart - 02 Nisan 2017, cilt.27, ss.257

Canavar Tas1 Yaralanmalarinda Cerrahi Teknikler: Onlarca Kiiciik Metal Nasil ¢ikartilir?
Biceroglu H., Eraslan C., Orak S., Bolat E., Yurtseven T.Tiirk Norosirurji Dernegi 31. Bilimsel
Kongresi, Antalya, Tiirkiye, 29 Mart - 02 Nisan 2017, cilt.27,ss.123

Anterior Koroidal Arter Anatomisi Biceroglu H. TND Cerrahi Néroanatomi ve Norovaskiiler
Egitim ve Ogretim Gruplar1 Ortak Sempozyumu Intrakranial Anevrizmalar Sempozyumu, Mersin,
Tiirkiye, 14 - 15 Ocak 2017

Basilar invagination, surgical techniques, radiological results and clinical outcomes Cagli M. S. ,
Biceroglu H., Nasirov R., Gezgin 1., Sandal E. Neurosurgery: From the Classics to the future EANS
2016, Athens, Yunanistan, 4 - 08 Eyliil 2016

C1 and C2 screw stabilization experience of a single institute for various diagnoses Sandal E.,
Biceroglu H., Diizgiin M., Cagli M. S. Neurosurgery: From theClassics to the future (EANS 2016),
ATINA, Yunanistan, 4 - 08 Eyliil 2016

Double Nasoseptal Flap Technique In Transseptal Transsphenoid Approach

For Endoscopicendonasal Hypohysectomy Gdde S., Biceroglu H., Erdogan U., Ates M. S. , Kaya
I., Midilli R., Karc1 H. B. European Respiratory Society International Congress 2016-SWEDEN, 3 -
07 Temmuz 2016

Endoskopik Endonazal Hipofizektomiler Gode S., Erdogan U., Biceroglu H., Ozgiray E., Cagli M.
S., Yurtseven T., Ates M. S., Sahin F. F. Karahan C., Midilli R., et al. 12. Tiirk Rinoloji Kongresi,
Tiirkiye, 21 - 24 Nisan 2016

Uciincii Ventrikiil Patolojilerinde Endoskopik Yaklasimda Cerrahi Mikroanatomi:
Transventrikiiler, Transsfenoidal, Posterior Yaklasim Bigceroglu H., Kii¢likyiiriik B., Yazar U.
Tiirk Norosirurji Dernegi 30. Bilimsel Kongresi, Antalya, Tiirkiye, 8 - 12 Nisan 2016

Omurga Metastazlarinda Cerrahi Planlama Kilig T. O. , Bigeroglu H., Diizgiin M., Ozgiray E.,
Yurtseven T., Cagli M. S. Tiirk Norosirurji Dernegi 30. Bilimsel Kongresi, Antalya, Tiirkiye, 8 - 12
Nisan 2016

Ust Servikal Travmalarda Cerrahi Secenekler Boliik M. S. , Bigeroglu H., Diizgiin M., Ozgiray
E., Yurtseven T., Caglt M. S. Tiirk Norosirurji Dernegi 30. Bilimsel Kongresi, Antalya, Tiirkiye, 8 -
12 Nisan 2016

Servikal Travmatik Dizilim Bozukluklari Cavusoglu E., Biceroglu H., Ozgiray E., Yurtseven T.,
Cagli M. S. Tiirk Norosirurji Dernegi 30. Bilimsel Kongresi, Antalya, Tiirkiye, 8 - 12 Nisan 2016
MR Navigated Microsurgical and Functional Anatomy of Nuclei and Fibers of Central

Core Bigeroglu H. International Symposium on Microsurgical Anatomy. 6th ISMA, istanbul,
Tiirkiye, 8 - 10 Ekim 2015

Central Core ve Ak Maddenin MR Korrele Mikrocerrahi Anatomisi 3D Anatomik

Sunum Bigeroglu H. 60.Y1l Onuruna Ege Universitesi Beyin Fonksiyonel ve Kognitif
MikrocerrahiAnatomisi Sempozyumu., Izmir, Tiirkiye, 05 Haziran 2015

Beynin Fonksiyonel ve Kognitif Mikrocerrahi Anatomisi Tarihcesi Biceroglu H. 60.Y1l Onuruna
EgeUniversitesi Beyin Fonksiyonel ve Kognitif Mikrocerrahi Anatomisi Sempozyumu, izmir,
Tiirkiye, 05 Haziran 2015

Primer Kemik Tiimériinii Taklit Eden Konkal Tip Sfenoid Siniis Yerlesimli Ektopik Hipofiz
Adenoma Olgusu: Navigasyon Esliginde Endoskopik Transnazal Transsfenoidal Yaklasim
Biceroglu H., Gode S., Midilli R., Cagli M. S. TiirkNorosirurji Dernegi 29. Bilimsel Kongresi,
Antalya, Tiirkiye, 17 - 21 Mayis 2015

Frenik Sinir Stimiilatorii Implantasyonu: Olgu Sunumu Caliskan K. E. , Biceroglu H., Cavusoglu
E., Sandal E., Giines B., Nasirov R., Orak S., Ozgiray E., Cagli M. S. Tiirk Nérosirurji Dernegi 29.
Bilimsel Kongresi, Antalya, Tiirkiye, 17 - 21 May1s 2015

Anterior Yaklasimla Opere Edilen Lomber Kist Hidatik Olgusu: Cerrahi Teknik ve

Niianslar Orak S., Biceroglu H., Caligkan K. E. , Sandal E., Giines B., Nasirov R., Cagli M. S. Tiirk
Norosirurji Dernegi 29. Bilimsel Kongresi, Antalya, Tiirkiye, 17 - 21 Nisan 2015



78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Endoskopik Transnazal Transfenoidal Yolla Opere Edilmis Tshoma Olgusu Biceroglu H., Géde
S., Midilli R., Cagli M. S. Tiirk Norosirurji Dernegi 29.Bilimsel Kongresi, Antalya, Tiirkiye, 17 - 21
Nisan 2015

Treatment of Basilar Invagination with Goels’ Technique Caghi M. S. , Biceroglu H., Nasirov R.,
Gezgin 1., Sandal E. Tiirk Nérosirurji Dernegi 29.Bilimsel Kongresi, Antalya, Tiirkiye, 17 - 21 Nisan
2015

En Bloc Spondylectomies: Resection Via a Single Posterior Approach. Cagli M. S. , Biceroglu
H., Gezgin I., Nasirov R., Caliskan K. E. , Sandal E. Tiirk N&rosirurji Dernegi 29. Bilimsel Kongresi,
Antalya, Tiirkiye, 17 - 21 Nisan 2015

Kanamis Lomber Eriskin Epandimoma Olgusu Biceroglu H., Sandal E., Bolat E., Giines B.,
Caliskan K. E. , Nasirov R., Orak S., Girgin Bigeroglu G., Yurtseven T. Tiirk Norosirurji Dernegi 29.
Bilimsel Kongresi, Antalya, Tiirkiye, 17 - 21 Nisan 2015

C1-C2 Vida Stabilizasyonu: Klinik Seri Sandal E., Nasirov R., Bi¢ceroglu H., Caligkan K. E. , Orak
S., Giines B., Cagli M. S. Tiirk Norosirurji Dernegi 29. Bilimsel Kongresi, Antalya, Tiirkiye, 17 - 21
Nisan 2015

Sagittal Siniisii Gecen Hemisferik Intraosseoz Menenjioma Olgusu Nasirov R., Bigeroglu H.,
Bolat E., Caliskan K. E. , Sandal E., Giines B., Orak S., Yurtseven T., Akalin T. Tiirk Norosirurji
Dernegi 29. Bilimsel Kongresi, Antalya, Tiirkiye, 17 - 21 Nisan 2015

Tiimér fle Karisan Sakral Kist Hidatik Olgusu Sandal E., Biceroglu H., Orak S., Nasirov R.,
Giines B., Caliskan K. E. , Bolat E., Yurtseven T. Tiirk Norosirurji Dernegi 29. Bilimsel Kongresi,
Antalya, Tiirkiye, 17 - 21 Nisan 2015

Epiduroskopi Serisi: Avantajlar ve Dezavantajlar Isiginda Hasta Secimi Giines B., Biceroglu H.,
Sandal E., Orak S., Caligkan K. E. , Nasirov R., Cagli M. S. Tiirk Norosirurji Dernegi 29. Bilimsel
Kongresi, Antalya, Tiirkiye, 17 - 21 Nisan 2015

Enstriimantasyon Revizyonlar1 Klinik ve Radyolojik Analiz Caliskan K. E. , Biceroglu H., Sandal
E., Giines B., Nasirov R., Orak S., Cagli M. S. Tiirk Norosirurji Dernegi 29. Bilimsel Kongresi,
Antalya, Tiirkiye, 17 - 21 Nisan 2015

Siringosubaraknoid Santlar: Teknik Caliskan K. E. , Biceroglu H., Bolat E., Sandal E., Giines B.,
Nasirov R., Orak S., Yurtseven T. Tiirk Norosirurji Dernegi 29. Bilimsel Kongresi, Antalya, Tiirkiye,
17 - 21 Nisan 2015

izole Sakrum Tutulumu ile Prezente Olan Paget Hastalig1 Olgusu Nasirov R., Bigeroglu H.,
Bolat E., Caligkan K. E. , Sandal E., Giines B., Orak S., Yurtseven T. Tiirk Norosirurji Dernegi 29.
Bilimsel Kongresi, Antalya, Tiirkiye, 17 - 21 Nisan 2015

Servikal Posterior Mikroforaminatomi ile Opere Edilen Servikal Disk Hernileri Serisi Sandal E.,
Biceroglu H., Orak S., Caliskan K. E. , Nasirov R., Giines B., Cagli M. S. Tiirk Norosirurji Dernegi
29. Bilimsel Kongresi, Antalya, Tiirkiye, 17 - 21 Nisan 2015

Lomber Anevrizmal Kemik Kistleri: Olgu Sunumu Giines B., Biceroglu H., Caliskan K. E. ,
Sandal E., Nasirov R., Orak S., Cagli M. S. Tiirk Norosirurji Dernegi 29. Bilimsel Kongresi, Antalya,
Tiirkiye, 17 - 21 Nisan 2015

Tekrarlayan Lomber Spinal intradural Lipom. Olgu Sunumu Orak S., Bi¢ceroglu H., Caliskan K.
E., Giines B., Nasirov R., Girgin Bigeroglu G., Yurtseven T. Tiirk Norosirurji Dernegi 29. Bilimsel
Kongresi, Antalya, Tiirkiye, 17 - 21 Nisan 2015

Presigmoid Yaklasimla Opere Edilen Juguler Foramen Yerlesimli Lezyon: Cerrahi Zamanlama
ve Rezeksiyon Miktarmin Kararlastirilmasinda G6z Oniine Alinmasi Gereken Kriterler.
Biceroglu H., Bilgen C., Cagli M. S. Tiirk Norosirurji Dernegi 29.Bilimsel Kongresi, Antalya,
Tiirkiye, 17 - 21 Nisan 2015

Lomber Dinamik Transpedikiiler Stabilizasyon Uygulanan Olgularda Kisa Donem Radyolojik
ve Klinik Sonuclarin Analizi Nasirov R., Biceroglu H., Orak S., Giines B., Sandal E., Caliskan K.
E., Cagli M. S. Tiirk Norosirurji Dernegi 29.Bilimsel Kongresi, Antalya, Tiirkiye, 17 - 21 Nisan 2015
Wernicke Basis1 Yapan Kanamis Multiple Kavernom Olgusu: Konusma Fonksiyonlarinin
Evrelere Gore Analizi . Biceroglu H., Caliskan K. E. , Sandal E., Giines B., Nasirov R., Orak S.,
Bolat E., Girgin Bigeroglu G., Yurtseven T. Tiirk Norosirurji Dernegi 29. Bilimsel Kongresi, Antalya,
Tiirkiye, 17 - 21 Nisan 2015



95. Navigasyon Esliginde Yapilan Endoskopik Klivoodontoidektomi Olgusu Bigeroglu H., Gode S.,
Caligskan K. E. , Giines B., Sandal E., Orak S., Nasirov R., Midilli R., Cagli M. S. Tiirk Norosirurji
Dernegi 29. BilimselKongresi, Antalya, Tiirkiye, 17 - 21 Nisan 2015

96. T12-L1 Disk Hernisi Cerrahisinde Anterolateral Transtorasik, Transplevral Yaklasim: Olgu
Sunumu Caliskan K. E. , Biceroglu H., Giines B., Sandal E., Nasirov R., Orak S., Cagli M. S. Tiirk
Norosirurji Dernegi 29. Bilimsel Kongresi, Antalya, Tiirkiye, 17 - 21 Nisan 2015

97. Transnazal klivoodontodektomi Sercan Gode Hiiseyin Biceroglu Sedat Cagli Rasit Midilli Biilent
Karc1 11. Tiirk Rinoloji Kongresi 16 19 Nisan 2015 Antalya Gdde S., Bigeroglu H., Cagli M. S. ,
Midilli R., Kare1 H. B. 11. Tiirk Rinoloji Kongresi, Tiirkiye, 16 - 19 Nisan 2015

98. Sellar,Parasellar ve Kafatabanimin Endonérosirurjikal Mikrocerrahi Noroanatomisi Biceroglu
H. 60. Y1l Onuruna Ege Universitesi 1. Endoskopik Kafataban1 Cerrahisi Sempozyumu, Izmir,
Tiirkiye, 28 Mart 2015

99. 3D MRI Navigated Functional ,Behavioral and Cognitive Microsurgical Neuroanatomy of
Central Core . Biceroglu H International Deep Brain Stimulation SurgeryMicroelectrode Recording
Cadaver Course, Istanbul, Tiirkiye, 6 - 07 Subat 2015

100. Gegmisten giiniimiize ak madde yollar1 Bigeroglu H. Tiirk Norosiriirji Dernegi Cerrahi
Néroanatomi Ogretim ve Egitim Grubu . Intrinsik Beyin Lezyonlari Igin Ak Madde Yollarmin Ug
Boyutlu Mikroanatomisi ve Cerrahisi Toplantis1 Ankara Universitesi Anatomi Anabilim Dali, Ankara,
Tiirkiye, 17 Ocak 2015

101. En-Bloc Spondylectomies: Resection via Single Posterior Approach Cagli M. S. ,
Bigeroglu H., Nasirov R., Gezgin I., Caliskan K. E. , Sandal E. 8th AsiaPasific Cervical Spine
Meeting, Istanbul, Tiirkiye, 13 - 15 Kasim 2014

102. Treatment of Basilar invagination with Goels Technique Cagli M. S. , Biceroglu H.,
Nasirov R., Gezgin 1., Sandal E. 8th Asia Pasific Cervical Spine Meeting, Istanbul, Tiirkiye, 13 - 15
Kasim 2014

103. Endoscopic Endonasal Anatomy and Approaches to Anterior Skull Base Biceroglu H.
1st ASNO Skullbase Anatomy Course : Hands on Cadaveric Workshop, Istanbul, Tiirkiye, 10 - 11
Eyliil 2014

104. Lateral Skull Base Approaches : Presigmod Approach Biceroglu H. Kafatabani Cerrahisi
Kursu.Prof.Dr.Rhoton Anatomi Laboratuar1 Resmi Acilist. Bahgesehir Universitesi, istanbul, Tiirkiye,
30 Mayzis - 01 Haziran 2014

105. Lomber Diskopatili Hastalarin 5 Asamali PumdacG Algoritmasi, Lomber Mr ve Spinal
Mouse Olgiimleri: 4000 Hastanin 550 Giinliik Takibi, Konservatif Yaklasimin Uzun Dénem
Klinik, Radyolojik, Fonksiyonel ve Cerrahi Sonuglarinin Prediktif Degeri Biceroglu H., Ozer
Kaya D., Kaymaz H., Toprak Celenay S., Oziidogru A., Girgin Bigeroglu G., Durna F., Hanci M. M.
Tiirk Norosirurji Dernegi 28. BilimselKongresi, Antalya, Tiirkiye, 4 - 08 Nisan 2014

106. Anterior Fossa Yaklasimlarinda Kognisyon , Konusma ve Davranmisin Mikrocerrahi
Anatomisi Biceroglu H. Kafa Tabani Cerrahisi Kadavra Kursu . Istanbul Marmara Universitesi
NorolojikBilimler Enstitiisii, Istanbul, Tiirkiye, 20 - 21 Eyliil 2013

107. ‘Akut diskojenik lumbar radikiilopatili hastalarda omurga postiir, mobilite, postiiral
dayamikhlik ve fonksiyonel durum arasindaki iliski'. Ozer Kaya D, Toprak Celenay S, Oziidogru
A, Biceroglu H, kaymaz H, Durna F. 4. Ulusal Fizyoterapi ve Rehabilitasyon Kongresi, 9-11 Mayis
2013, Denizli. (Fizyoterapi ve Rehabilitasyon Dergisi, 24(2), s.42, 2013) (CINAHL, EXCEPTRA
MEDICA) (Poster).

108. Anatomical Consideration for Focal Transnasal Approach to the Upper, Middle, and
Lower Clivus . Funaki T., Biceroglu H., Miyamoto S., Rhoton A. 15th WFNS World Congress
,COEX Convention Exhibition Center, Seoul, Giiney Kore, 8 - 13 Eyliil 2013

109. Orta Anadolu’da geleneksel Bel Cekme” yontemi uygulanan ve progresyon gosterip
cerrahiye giden vakanin klinikoradyolojik incelenmesi: Vaka Sunumu Biceroglu H., Kaymaz H.,
Durna F., Girgin Bigeroglu G. Tiirk Norosirurji Dernegi 27. Bilimsel Kongresi, Antalya, Tiirkiye, 12 -
16 Nisan 2013

110. Serebral Akmaddenin Mikroanatomisi Isiginda Hemisferotomi Tekniginin Cerrahi
Adimlarinin incelenmesi Kiigtikytiriik B., Tanriover N., Biceroglu H., Uzan M., Rhoton A. Tiirk
Norosiriirji Dernegi 27. Bilimsel Kongresi, Antalya, Tiirkiye, 12 - 16 Nisan 2013



111. Internal Kapsiiliin Arteriyel Beslenmesi Kiiciikyiiriik B., Tanridver N., Biceroglu H.,
Sanus G. Z. , Ak H., Rhoton A. Tiirk Norosiriirji Dernegi 27. Bilimsel Kongresi, Antalya, Tiirkiye, 12
- 16 Nisan 2013

112. Konusma’nin Mikrocerrahi Anatomisi: MR rehberliginde 3DHDR teknigi ile yapilan
beyin ¢ekirdek ve ak madde diseksiyonlarinin fonsiyonel ve kognisyonel sonug¢lar1 Biceroglu H.,
Rhoton A., Funaki T., Kiigiikyiiriik B., Tanriover N., Uzan M., Ak H. Tiirk Norosiriirji Dernegi 27.
Bilimsel Kongresi, Antalya, Tiirkiye, 12 - 16 Nisan 2013

113. Konusmanin Mikrocerrahi Anatomisi Biceroglu H. Sinir Sistemi Cerrahisi Dernegi 8.
Bilimsel Kongresi, Gaziantep, Tiirkiye, 27 - 30 Eyliil 2012
114. Microsurgical Anatomy of Cognitive Neurosurgery Biceroglu H., Rhoton A., Kiigiikyiiriik

B., Tanridver N., Uzan M., Ak H. Sinir Sistemi Cerrahisi Dernegi 8. Bilimsel Kongresi, Gaziantep,
Tiirkiye, 27 - 30 Eyliil 2012

115. Operasyon Mikroskobu ve U¢ Boyutlu Ekranla Beynin Topografik Fonksiyonel
Anatomisinin Gosterilmesi, Sulkuslar Giruslar . Biceroglu H. Tiirk Norosiriirji Dernegi Cerrahi
Néroanatomi Ogretim ve Egitim Grubu , Beynin Fonksiyonel Organizasyonu ve Baglant1 Yollari
Kursu, Istanbul, Tiirkiye, 13 - 14 Eyliil 2012

116. Serebrumun Ak Madde Yollarina ve Derin Nukleuslarina 3D Bakis Biceroglu H. Tiirk
Nérosiriirji Dernegi Cerrahi Noroanatomi Ogretim ve Egitim Grubu , Beynin Fonksiyonel
Organizasyonu ve Baglant1 Yollar1 Kursu . Yeditepe Universitesi, Istanbul, Tiirkiye, 13 - 14 Eyliil
2012

117. Microsurgical Anatomy Cognitive Neurosurgery A new classification of Central Core
Periatrial Region Frontal and Temporal Stems with MRI navigated 3D HDR documented focal
fiber and nuclei dissection and speration techniques. Biceroglu H., Rhoton A., Kiiciikyiiriik B.,
Tanriéver N., Uzan M., Ak H. Tiirk Norosiriirji Dernegi 26. Bilimsel Kongresi, Antalya, Tiirkiye, 20 -
24 Nisan 2012

118. Temporal Lobun Lateral ve Bazal Sulkal Varyasyonlari : Cerrahi Anatomi ve MRG
Sonugclarinin Mezial Temporal Bolgeye Yaklasim Icin Degerlendirilmesi Biceroglu H., Rhoton
A., Tannidver N., Uzan M., Ince H., Biiyiik Y., Sam B., Ak H. Tiirk Nérosiriirji Dernegi 26. Bilimsel
Kongresi, Antalya, Tiirkiye, 20 - 24 Nisan 2012, cilt.22, ss.99

119. Geg Baslangich Nobet Nedeni Intrakraniyal Dikis ignesi Olgusu: ilging Bir
Uygulama Biceroglu H., Ulu M. O., Dashti R., Albayram S., Kaynar M. Y. Tiirk Norosiriirji
Dernegi 23. Bilimsel Kongresi, Girne, Kibris (Kktc), 17 - 21 Nisan 2009, cilt.1, ss.22-29

120. Kronik Subdural Hematomlu Hastalarda Gebelik iliskili Plazma Proteini-A(PAPP-A)
ve Yiiksek Duyarh CReaktif Protein(hsCRP) Diizeylerinin Arastirilmasi Hanimoglu H., Ulu M.
0., Bigeroglu H., Naci B., Memisogullar1 R., Coskun A., Is M., Boliikbas1 F., Elmaci 1., Uzan M.
Tiirk Norosiriirji Dernegi 23. Bilimsel Kongresi, Girne, Kibris (Kktc), 17 - 21 Nisan 2009

121. Serebrum Ak Madde Yollarinin Diseksiyonu Biceroglu H. Tiirk Norosiriirji Dernegi
Cerrahi Néroanatomi Ogretim ve Egitim Grubu 2010 Kursu, “Serebrovaskiiler By-pass Teknikleri ve
Serebrum Ak Madde Yollarinin Mikrocerrahi Anatomisi”, Istanbul, Tiirkiye, 3 - 04 Aralik 2010

122. Serebrumda Sulkus ve Giruslar: Ak Madde Yollarimin Tanimlanmasi Biceroglu H. Tiirk
Nérosiriirji Dernegi Cerrahi Noroanatomi Ogretim ve Egitim Grubu 2010 Kursu, “Serebrovaskiiler
By-pass Teknikleri ve Serebrum Ak Madde Yollarinin Mikrocerrahi Anatomisi”, Istanbul, Tiirkiye, 3
- 04 Aralik 2010

123. Yeni Kavramsal Gelismeler Altinda Beyin ve Limbik Sistem Yollar1 .Biceroglu H. Tiirk
Nérosiriirji Dernegi Cerrahi Néroanatomi Ogretim ve Egitim Grubu 2010 Kursu, “Serebrovaskiiler
By-pass Teknikleri ve Serebrum Ak Madde Yollarinin Mikrocerrahi Anatomisi”, Istanbul, Tiirkiye, 3
- 04 Aralik 2010

124. Beyin Beyaz Cevher Yolaklarinin Cerrahi Anatomisi . Biceroglu H. Feyyaz Berkay
Giinleri. Insiiler Tiimorler Kategorik Kursu Istanbul, Istanbul, Tiirkiye, 26 Kasim 2010

125. Endoscopic management of posterior fossa arachnoid cysts : Case report and technical
note. Gazioglu M. N. , Tanridver N., Kafadar A. M. , Biceroglu H., Abuzayed B., Ciplak N. Society
of Nervous System Surgery, 5th Scientific Congress., Istanbul, Tiirkiye, 1 - 04 Ekim 20009, cilt.20,
ss.512- 518



126. Ciddi Basagrisina yol acan dev parasagittal kistik kitle Intrakranial ekstramediiller
hematopoez Bigceroglu H., Yavuz D., Yiiksel O., Oz A. B., Saip S., Ciplak N. Tiirk Norosiriirji
Dernegi 24. Bilimsel Kongresi, Antalya, Tiirkiye, 14 - 18 May1s 2010

127. TSH salgilayan Hipofiz Adenomlari 5 Olgu sunumu Biceroglu H., Kiigiikyiiriik B.,
Tanridver N., Oz A. B. , Kadioglu P., Gazioglu M. N. Tiirk Nérosiriirji Dernegi 24. Bilimsel
Kongresi, Antalya, Tiirkiye, 14 - 18 Mayis 2010

128. Orta Kafatabanimin gelisimsel morfometrik Incelenmesi Bigeroglu H., Kiigiikyiiriik B.,
Karaaslan B., Abuzayed B., Kafadar A. M. , Kizilkili¢ O., Canbaz B. Tiirk Norosiriirji Dernegi 24.
Bilimsel Kongresi, Antalya, Tiirkiye, 14 - 18 May1s 2010

129. Arka Kafatabaninin gelisimsel morfometrik incelenmesi. Abuzayed B., Biceroglu H.,
Kiiciikytiriik B., Yildiz C., Kizilkili¢ O., Kafadar A. M. , Canbaz B. Tiirk Norosiriirji Dernegi 24.
Bilimsel Kongresi, Antalya, Tiirkiye, 14 - 18 Mayis 2010

130. On Kafatabaninin gelisimsel morfometrik Incelenmesi Abuzayed B., Bigeroglu H.,
Kiiciikytiriik B., Yildiz C., Kizilkili¢ O., Kafadar A. M., Canbaz B. Tiirk Norosiriirji Dernegi 24.
Bilimsel Kongresi, Antalya, Tiirkiye, 14 - 18 Mayis 2010

131. Noromodulasyon Cerrahpasa Deneyimi Aydin S., Kiigiikytiriik B., Biceroglu H.,
Ozekmekgi S., Kiziltan G., Apaydm H., Kizilagag O., Hanct M. M. Tiirk Nérosiriirji Dernegi 24.
Bilimsel Kongresi, Antalya, Tiirkiye, 14 - 18 Mayis 2010

132. Cocuk Epilepsi Cerrahisi Cerrahpasa Deneyimi Biceroglu H., Ertiirk O., Ozkara C.,
Yalginkaya C., Uysal S., Yeni N., Ozlen F., Akdeniz G., Tanriverdi T., Uzan M. Tiirk Nérosiriirji
Dernegi 24. Bilimsel Kongresi, Antalya, Tiirkiye, 14 - 18 May1s 2010

133. Devic Hastaliginda Radyolojik Bulgularin Varhgi sart midir? Olgu Sunumu Béliikbasi
F., Biceroglu H., Apaydin H., Ertan S., Kiziltan G. 45. Ulusal Noroloji Kongresi, Antalya, Tiirkiye,
10 - 15 Kasim 2009

134. Cystic transformation of the cavum septum pellucidum Gazioglu M. N. , Kafadar A. M. ,
Biceroglu H., Abuzayed B. 5th Congress of The International Federation of Neuroendoscopy.,
Athens, Yunanistan, 31 Mayis - 03 Haziran 2009

135. Intracranial migration of bone dust after intraventricular neuroendoscopy complicating
acute hydrocephalus and removal of bone dust Kafadar A. M. , Gazioglu M. N. , Abuzayed B.,
Biceroglu H., Cetin E., Ciplak N. 5th Congress of The International Federation of Neuroendoscopy,
Athens, Yunanistan, 31 May1s - 03 Haziran 2009

136. The role of ventriculo-cysto-cisternostomy as the sole treatment modality in suprasellar
arachnoid cysts. Gazioglu M. N. , Kafadar A. M., Biceroglu H., Abuzayed B., Kaynar M. Y. 5th
Congress of The International Federation of Neuroendoscopy, Athens, Yunanistan, 31 Mayis - 03
Haziran 2009

137. Primer Talamik Apse: Olgu Sunumu Tiiten A., Kilic O., Sobii E., Camcioglu Y., Akgakaya
N., Cokugras H. C. , Kafadar A. M., Biceroglu H. 6. Ulusal Cocuk EnfeksiyonHastaliklar1 Kongresi,
Ankara, Tiirkiye, 20 - 22 Mayis 2009

138. Derinlik Elektrodu ile invaziv Monitorize Edilen Epilepsi Vakalar: ve Sonuglar1 Uzan
M., Kafadar A. M. , Cetin E., Biceroglu H., Yeni N., Ozkara C. Tiirk Norosiriirji Dernegi 23.
Bilimsel Kongresi, Girne, Kibris (Kktc), 17 - 21 Nisan 2009

139. Perimezensefalik, Parakiazmatik,interpedinkiiler ve Prepontin Sisternalara infra ve
Suprakiazmatik Genisletilmis Endoskopik Endonazal Yaklasim Abuzayed B., Tanridver N.,
Gazioglu M. N., Biceroglu H., Cetin G., Akar Z. C. Tiirk Norosiriirji Dernegi 23. Bilimsel Kongresi,
Girne, Kibris (KKTC), 17 - 21 Nisan 2009

140. On Kafa Tabanna Genisletilmis Endoskopik Endonasal Yaklasim :Anatomik Calisma
ve Vaka Sunumu Abuzayed B., Tanridver N., Sanus G. Z. , Biceroglu H., Senel Eraslan B., Akar Z.
C. Tiirk Norosirtirji Dernegi 23. Bilimsel Kongresi, Girne, Kibris (KKTC), 17 - 21 Nisan 2009

141. Tavsanlarda Kalvarial Defektin Kortoss ile Onarim ve Cortoss-Kemik integrasyonun
Histolojik Analizi.Ozlen F., Biceroglu H., Kiiciikyiiriik B., isler C., Sanus G. Z. , Bas A., Albayram
S.Tiirk Norosirtirji Dernegi 23. Bilimsel Kongresi, Girne, Kibris (KKTC), 17 - 21 Nisan 2009

142. Niiks Kafataban1 Kondrosarkomu Olgusunda Kombine Kraniyofasyal Yaklasimla Total
Rezeksiyon Abuzayed B., Tanridver N., Kiigiikyiiriik B., Bigeroglu H., Aydmn Y., Oztiirk G., Sanus
G. Z. Tiirk Norosiriirji Dernegi 23. Bilimsel Kongresi, Girne, Kibris (KKTC), 17 - 21 Nisan 2009



143. Geng Erigkinde Radikiilopati Yapan Lomber Ganglion Kisti Harman F., Biceroglu H.,
Ulu M. O., Celik S. Y., Telhi O., Celikmez R. C.Tiirk Norosiriirji Dernegi 23. Bilimsel Kongresi,
Girne, Kibris (KKTC), 17 - 21 Nisan 2009

144. Primer Diffiiz Leptomeningeal Glioblastoma Olgusu Dashti R., Biceroglu H., Kizilkilig
0., 0z A. B. , Hanc1 M. M. Tiirk Nérosiriirji Dernegi 23. Bilimsel Kongresi, Girne, Kibris (KKTC), 17
- 21 Nisan 2009

145. Coklu Kranial Sinir Tutulumuyla Karakterize Hiperaktif Disfonksiyon Sendromu
Dashti R., Ozlen F., Bigeroglu H., Ak H. Tiirk Nérosiriirji Dernegi 23. Bilimsel Kongresi, Girne,
Kibris (KKTC), 17 - 21 Nisan 2009

146. DNA BER Genleri XRCC1 ve PARP1’de olusan polimorfizmlerin Primer Beyin
Tiimorii Olusumuna Etkileri Yosunkaya E., Goniil K. S. , Kiigiikyiiriik B., Biceroglu H., Bayram
Giirel C., Ulu M. O. , Onaran I., Uzan M. Tiirk Nérosiriirji Dernegi 23. Bilimsel Kongresi, Girne,
Kibris (KKTC), 17 - 21 Nisan 2009

147. Astroblastoma, a rare brain tumor; presentation of 2 cases Demir H., Arslan S.,
Biceroglu H., Ulu M., Erdincler P., Oz B. 27th International Congress of the International-Academy-
of-Pathology, Athens, Yunanistan, 12 - 17 Ekim 2008, cilt.53, ss.314-315

148. Hipokampal Sklerozu olan Mezial Temporal Lob Epilepsili Hastalarda ¢ok parcah
Anterior Temporal Lobektominin klinikopatolojik sonuclarinin incelenmesi. Uzan M., Oz A. B.
, Tanridver N., Sanus G. Z. , Biceroglu H., Yeni N., Ozkara C. Tiirk Norosiriirji Dernegi 22. Bilimsel
Kongresi, Antalya, Tiirkiye, 12 - 22 Nisan 2008

149. Cushing hastaliginin tedavisinde transsfenoidal mikrocerrahi sonuclari. Gazioglu M. N.
Ulu M. O., Biceroglu H., Ozlen F., Oz A. B., Albayram S., Ciplak N., Kadioglu P. Tiirk Nérosiriirji
Dernegi 22. Bilimsel Kongresi, Antalya, Tiirkiye, 18 - 22 Nisan 2008

150. XRCC1 399(arg-gln) Gen Polimorfizminin Glial Tiimér Ile fliskisi. Tezcan G., Bigeroglu
H., Uzan M., Bayram Giirel C., Onaran I., Kamgiir Sultuybek G. 2. Multidisipliner Kanser
ArastirmaSempozyumu, Bursa, Tiirkiye, 24 - 27 Subat 2008

151. Nobet Odaginin Tespiti Amaciyla Invazif Monitorizasyon Uygulanan Epilepsi
Hastalarimin Cerrahi Sonuclari: Cerrahpasa Deneyimi Uzan M., Ozkara C., Yeni N., Uysal S.,
Albayram S., Oz A. B., Sanus G. Z., Ulu M. O., Tannover N., Biceroglu H. Tiirk Nérosiriirji
Dernegi21. Bilimsel Kongresi, Antalya, Tiirkiye, 20 - 24 Nisan 2007

152. Yiiksek Cogalma indeksine Sahip Multiple Disembriyoplastik Noroepitelial Tiimor
Olgusu Ulu M. O. , Hanimoglu H., Bigeroglu H., Oz A. B. , Uzan M. Tiirk Nérosiriirji Dernegi 21.
Bilimsel Kongresi, Antalya, Tiirkiye, 20 - 24 Nisan 2007

153. Infantil Olmayan Bir Dezmoplastik Astrositom Olgusu Ulu M. O. , Hammoglu H.,
Biceroglu H., Isler C., Tanridver N., Oz A. B. , Canbaz B. Tiirk Nérosiriirji Dernegi 21. Bilimsel
Kongresi, Antalya, Tiirkiye, 20 - 24 Nisan 2007

154. Transizyonel Menenjiom Hastalarinda Dna Hasar1 Ve Toplam Antioksidan Kapasite
iliskisinin Arastirilmasi. Hanimoglu H., Ulu M. O. , Bigeroglu H., Kagira T., Sanus G. Z. ,
Atiikeren P., Aydin S., Tunal1 Y., Glimiistas M. K. , Kaynar M. Y. Tiirk Norosiriirji 21. Bilimsel
Kongresi, Antalya, Tiirkiye, 20 - 24 Nisan 2007

155. Glioblastoma Multiforme hastalarinda DNA hasar1 ve toplam antioksidan kapasite
arasindaki iliskinin arastirllmasi Hanimoglu H., Ulu M. O. , Bigeroglu H., Isler C., Tiizgen S.,
Atiikeren P., Kagira T., Tanriverdi T., Sanus G. Z. , Gimiistas M. K. Tiirk Norosiriirji Dernegi 21.
Bilimsel Kongresi, Antalya, Tiirkiye, 20 - 24 Nisan 2007

156. Suplementer Motor Alan Lezyonlar1 ve Cerrahi Tedavisi Uzan M., Ozkara C., Ulu M. O. ,
Tanriover N., Biceroglu H., Yeni N., Sanus G. Z. Tiirk Norosiriirji Dernegi 21. Bilimsel Kongresi,
Antalya, Tiirkiye, 20 - 24 Nisan 2007

157. Suprasellar Aracnoid Cysts Kagira T., Bigeroglu H., Gazioglu M. N. Society of Nervous
System Surgery, 2nd Scientific Congress, Istanbul, Tiirkiye, 16 - 19 Kasim 2006
158. Beyin Frontal Loba Uzanan Sementoossifiyan Fibrom Olgusu Yaman B., Sezak M.,

Biceroglu H., Doganavsargil Yakut B., Oztop F. 18. Ulusal Patoloji Sempozyumu, Belek, Antalya,
Tirkiye, 7 - 11 Mayis 2006



ODULLER

Nisan 2015 Video Bildiri Uciinciiliik Odiilii: Transnazal Klivo-odontoidektomi. Sercan Gode,

Hiuseyin Bigeroglu, Sedat Cagli, Rasit Midilli, Biilent Karci, 11. Tiirk Rinoloji Kongresi

Eyliil 2014 Yilin Bildirileri, En iyi 10 Bildiri: Lomber Diskopatili Hastalarin 5 Asamali Pumdac-G
Algoritmasi, Lomber MR ve Spinal Mouse Olgiimleri: 4000 Hastanin 550 giinliik Takibi, Konservatif
Yaklagimin Uzun Dénem Klinik ,Radyolojik Fonksiyonel ve Cerrahi Sonuglarmin Prediktif Degeri.
Hiiseyin Bigeroglu, Derya Ozer Kaya, Hact Kaymaz, Seyda Toprak Celenay, Aml Oziidogru,Giilay
Girgin Biceroglu, Fatih Durna, Murat Hanci, Tiirk Norosirurji Dernegi Spinal Ve Periferik Sinir

Cerrahisi Ogretim Ve Egitim Grubu Omurga Ve Omurilik Tiimérleri Sempozyumu

Nisan 2013 En iyi 10 Bildiri , ikincilik Odiilii : Konusma'nin Mikrocerrahi Anatomisi:MR
rehberliginde 3DHDR teknigi ile yapilan beyin cekirdek ve ak madde diseksiyonlarinin fonsiyonel ve
kognisyonel sonuclari Hiiseyin Biceroglu , Albert Rhoton Takeshi Funaki Barig Kiiciikytirtik

Necmettin Tanridver Mustafa Uzan Halil Ak, Tiirk Norosiriirji Dernegi

Eyliil 2012 En iyi 10 Bildiri /S6zel Sunum 1: Microsurgical Anatomy of Cognitive Neurosurgery .
Biceroglu H, Rhoton AJ. Kucukyuruk B. Tanriéver N. Uzan M .Ak H, Sinir Sistemi Cerrahisi

Dernegi

Nisan 2009 *Yilin Bildirileri Yedincilik Odiilii>’/ Perimezensefalik, Parakiazmatik, Interpedinkiiler
ve Prepontin Sisternalara infra ve Suprakiazmatik Genisletilmis Endoskopik Endonazal Yaklasim.

Abuzayed B, Tanriover N, Gazioglu N, Bigeroglu H, Cetin G,Akar Z, Tiirk Norosiriirji Dernegi



SERTIFIKA, KURS VE EGITIMLER

2025 11th SNSS Annual Meeting with International participation .Ethico-legal aspects of Neurosurgery in the 21st Century:
Challeges and Opportunities. Hotel Sheraton,Novi Sad, October 23-26 , 2025

2025 WFNS World Congress of Neurosurgery 1-5 December 2025 Dubai, UAE,

2025 Brain Day Congress 2-4 May 2025, University of Health Sciences School of International Medicine&Neuromer ,
Istanbul

2025 Tiirk Nérosiriirji Dernegi TURNOG Kis Sempozyumu 11-13 Aralik 2025 ,izmir.

2025 Back to the Future Congress Memento Vivere. 3-4 Mayis 205. Pine Bay Kusadasi Aydin.

2025 Tiirk Nérosiriirji Dernegi Cerrahi Néroanatomi Ogretim ve Egitim Grubu Cerrahi Néroanatomi Sempozyumu Kafa
Kaidesi ve Cerrahi Yaklasimlar 1-2 Subat 2025 Ondokuz Mayis Universitesi Atatiirk Kongre ve Kiiltiir Merkezi,Samsun

2025 Tirk Norosiriirji Dernegi Norovaskiiler Sempozyum . 4-7 Eyliil 2025 Denizli Davetli Konugmaci, Denizli, Tiirkiye

2025 10. Hipofiz Adenomlarinin Tedavisinde Endoskopik Transfenoidal Cerrahi Kursu 20 Nisan 2025 Cerrahpasa Tip
Fakiiltesi. Istanbul, Tiirkiye

2024 4th International Rhoton Society Meeting 5-7 November 2024 Grand Hyatt Taipei Hotel. Taipei Taiwan.
2024 TURNOG 2024 Sempozyumu Kocaeli 5-7 Aralik 2024, Kocaeli, Tiirkiye

2024 Tiirk Norosirtirji Dernegi Stereotaktik Fonksiyonel Agr1 Epilepsi Cerrahisi Ogretim ve Egitim Grubu 1. Agn1 Cerrahisi
ve Uygulamalar1 Kadavra Kursu 30 Kasim 2024 Izmir Tinaztepe Universitesi Anatomi ve Giivenli Cerrahi I¢in
Aragtirmalar Merkezi

2024 9. Istanbul Hipofiz Sempozyumu “’Her Y&niiyle Akromegali” 9. Hipofiz Adenomlarmin Tedavisinde Endoskopik
Transfenoidal Cerrahi Kursu Hipofiz Adenomlarinin Tedavisinde Endoskopik Endonazal Kafa Tabani Cerrahisi Kursu 3
May1s 2024 Istanbul Universitesi - Cerrahpasa, Cerrahpasa Tip Fakiiltesi, Anatomi Laboratuari,

2024 1st Congress of Yasargil Microneurosurgery Academy. June 4-7 2024 Renaissance Polat Istanbul Hotel Istanbul.
2024 6.Kafa Taban1 Kongresi 16-18 Subat 2024 Miracle Istanbul Asia Hotel

2024 Kranial Mikrocerrahi Temel Yaklasimlar Sempozyumu, SSCD 1 Haziran 2024 Istanbul Universitesi Capa Tip
Fakiiltesi Kemal Atay Amfisi. Istanbul, Tiirkiye

2024 1.Cukurova Nérosirurji {lkbahar Sempozyumu Hiiseyin Bigeroglu 17 Mayis 2024 Cukurova Universitesi Balcali
Yerleskesi, Adana

2024 13th International Meningioma Society Meeting , Microsurgical and Endoscopic Anatomy and Approaches for Skull
Base Meningiomas with Special Emphasis on Cerebral Venous System Pre-Meeting Course. Dedicated to Prof. Dr. Albert
Rhoton Jr. May 8-11th 2024 in Istanbul-Turkey

2024 Tirk Nérosirurji Dernegi Stereotaktik Fonksiyonel Agri ve Epilepsi Cerrahisi Ognrenim ve Egitim Grubu 30 Kasim
2024 Cumartesi “1. Agr1 Cerrahisi ve Uygulamalar1 Kadavra Kursu” Izmir Tinaztepe Universitesi ,[zmir

2024 Acibadem Mehmet Ali Aydinlar Universitesi 4th Skullbase Approaches Course Hands on Cadaver Workshop. 2-3
March 2024

2023. 2nd Deep Brain Stimulation and Pain Interventions Cadaver Course in Istanbul, Turkiye on May 26 — 28 2023,
2023 Acibadem Mehmet Ali Aydinlar Universitesi 3rd White Matter Dissection Course 9-10 December 2023

2023 Acibadem Mehmet Ali Aydinlar Universitesi 3rd Annual Endoscopic Skull Base Cadaver Course, Acibadem
University’s CASE Neuroanatomy Laboratory in Istanbul from October 14th to 15th, 2023

2023 . 100 years of Neurosurgery in Serbia - Centennial Anniversary .Serbian Neurosurgical Society 9th SNSS Annual
Meeting ,10th SNSS Congress with international participation. October 30th - November 3rd, 2023,

2023 Tiirk Norosiriirji Dernegi 36. Bilimsel Kongresi 27-30 Nisan 2023 Pine Beach Kongre Merkezi Belek Antalya Tiirkiye
2022. 35. Tiirk Norosiriirji Dernegi Bilimsel Kongresi, 16.Norosiriirji Hemsireligi Kongresi 24-27 Kasim 2022 Antalya,
Tiirkiye

2022 Tiirk Néroradyoloji Diplomast 4.Dénem 3.Kurs Anatomi,Embriyoloji ve Malformasyonlar. 15-17 Nisan 2022 ,Ege
Palas Hotel Izmir.

2022. 7. Istanbul Hipofiz Sempozyumu Hipofiz Hastalarinin Tedavisinde Endoskopik Endonazal Kafa Tabani Cerrahisi
Kursu Istanbul Universitesi - Cerrahpasa, Cerrahpasa Tip Fakiiltesi, Norosirurji Anabilim Dali, Cerrahi Néroanatomi
Laboratuar1 15 Nisan 2022

2020 Tibbi Uygulama Hatalarinda Temel Bilirkisilik Egitimi (Uzaktan Egitim ), Acibadem Mehmet Ali Aydinlar
Universitesi

2020 Egiticilerin Egitimi Sertifika Programi ( Uzaktan Egitim ), Istanbul Universitesi - Siirekli Egitim Uygulama ve
Aragtirma Merkezi

2020. 5. Hipofiz Adenomlarinin Tedavisinde Endoskopik Endonazal Kafa Tabam Cerrahisi Kursu ve 3. Hipofiz
Hastaliklarinda Hemsirelik Bakimi Kursu, Istanbul Universitesi Cerrahpasa

2020. 2. Kafataban1 Kadavra Kursu, Actbadem Mehmet Ali Aydinlar Universitesi 8-9 Subat 2020 ( Istanbul)



2019 15. Sinir Sistemi Cerrahisi Kongresi, Sinir Sistemi Cerrrahisi Dernegi ( Edirne )

2019 NOVA 2019 Sempozyumu. “’Hassas Yerlesimli Lezyonlar”. 21-22 Aralik 2019 Acibadem Universitesi Kerem Aydinlar
Kampiisii,Istanbul

2019 4th Clinical Neuroscience Course " Current state and future in deep brain stimulation in Parkinsons disease”, Ondokuz
Mayis Universitesi ( Samsun )

2019 Binesymposium Neurovascular Conference: Bosphorus International Neuroscience Symposium, Acibadem Maslak
Hospital

4th Clinical Neuroscience Course ’Current Stae and future in Deep Brain Stimulation in Parkison’s Disease”17-19 October
2019 Anemon Hotel,Samsun, Turkey

2019 1. Beyin Ak Madde Diseksiyon Kursu, Actbadem Mehmet Ali Aydinlar Universitesi ( Istanbul )

2019 1. Endoskopik Kafa Tabam Kadavra Kursu, Acibadem Mehmet Ali Aydmlar Universitesi 25-26 Mayis 2019 ( Istanbul )
2019 33. Tiirk Norosirtirji Dernegi Kongresi, Tiirk Norosirtitji Dernegi Antalya

2018 Kafa Tabani Kadavra Kursu, Acibadem Mehmet Ali Aydinlar Universitesi

2018 International Endoscopic Skull Base Surgery-Huanhu Symposium, 7th International Microneurosurgical Anatomy
Symposium, 1st Rhoton Society Meeting .29th June -1st July 20182018 Tianjin ,China, Davetli Konusmaci, Tianjin, Cin

2018 Neurosurgery Course Series-7 Masters in Istanbul, Prof.Dr. Evandro de Oliveria skull Base Course, Bahcesehir
Universitesi

2018 3. Kafa Taban1 Kongresi, Kafa Tabani1 Cerrahisi Dernegi

2018 NOVA Sempozyumu Orta Hat ve Ventrikiili¢i Yerlesimli Lezyonlar 23-25 Kasim 2018 Bahgesehir Universitesi
Besiktas Gliney Kampiisii

2017 Vestibiiler Schwannom ve Infratentoryal Vaskiiler Lezyonlar NOVA Sempozyumu, Tiirk Nérosiriirji Dernegi

2017 World Federation of Neurosurgical Societies 16.World Congress of Neurosurgery. August 20-25 2017 Istanbul
Congress Center Turkey.

2017 North American Skull Base Society 27th Annual Meeting ,North American Skull Base Society New Orleans , LA2017
2017 Intrakranial Anevrizmalar ve Vaskiiler Néroanatomi, Tiirk Norosiriirji Dernegi Cerrahi Noroanatomi ve Norovaskiiler
Ogretim ve Egitim Gruplar1 ( Mersin Universitesi )

2016 30. Tiirk Norosiriirji Dernegi Kongresi , Tiirk Norosiriirji Dernegi 8-12 Nisan 2016

2016 International Basic Neurosurgery Course Term 2 Course 1 " Neurotrauma and Functional Neurosurgery ", , Tiirk
Norosiriirji Dernegi ( Antalya )

2015 6th International Symposium on Microsurgical Anatomy , Bahgesehir Universitesi Tip Fakiiltesi

2015 6th International Symposium on Microsurgical Anatomy Pre-Meeting Cadaver Course, Bahcesehir University

2015 60. Y11 Onuruna Ege Universitesi Beyin Fonksiyonel ve Kognitif Mikrocerrahi Anatomisi Sempozyumu, Ege
Universitesi Beyin ve Sinir Cerrahisi Anabilim Dali

2015 29. Tiirk Norosiriirji Dernegi Kongresi . Tiirk Norosiriirji Dernegi ( Antalya )

2015 International Basic Neurosurgery Course " Neurovascular Surgery ", Tiirk Norosiriirji Dernegi April 14-17 2015
Antalya

2015 60. Y1l Onuruna Ege Universitesi 1. Endoskopik Kafatabam Cerrahisi Sempozyumu, Ege Universitesi Beyin ve Sinir
Cerrahisi Anabilim Dali

2015 International DBS Surgery & Microelectrode Recording Cadaver Course, Bahgesehir Universitesi

2015 Intrinsik Beyin Lezyonlar i¢in Ak Madde Yollarinin Uc Boyutlu Mikroanatomisi ve Cerrahisi , Tiirk Norosirtirji
Dernegi Cerrahi Noroanatomi Egitim ve Ogretim Grubu ( Ankara Universitesi )

2014 Hacettepe 3. Endoskopik Kafataban Cerrahisi Kursu 12-13 Aralik 2014, Hacettepe Universitesi

2014 Turk Nérosiriirji Dernegi Néroonkolojik Cerrahi Ogretim ve Egitim Grubu Sempozyumu , 6-7 Aralik 2014 Tiirk
Norosiriirji Dernegi .Barbaros Point Hotel / Istanbul

2014 Temel Molekiiler Néroonkoloji Kursu, Tiirk Nérosiriirji Dernegi TURNOG ( istanbul )

2014 ileri Endoskopik Kafa Kaidesi ve Hipofiz Cerrahisi Kadavra Kursu, Kocaeli Universitesi

2014 Spinal ve Periferik Sinir Cerrahisi Ogretim ve Egitim Grubu Omurga ve Omurilik Tiimérleri Sempozyumu, Tiirk
Norosiriirji Dernegi

2014 Tiirk Norosiriirji Dernegi 28. Bilimsel kongresi 4-8 Nisan 2014 Rixos Sungate Hotel& Kongre Merkezi ,Beldibi
Antalya

2014 Skull Base Surgery Cadaver Course : Hands on Cadaveric Workshop, Bahgesehir Universitesi Tip Fakiiltesi Beyin ve
Sinir Cerrahisi Anabilim Dal1 ,Istanbul

2014 1 st ASNO Skull Base Anatomy Course : Hands-on Cadaveric Workshop , Asian Society for Neuro-Oncology
(Bahgesehir Universitesi, Istanbul)

2014 Kafatabani Cerrahisi Kursu Prof.Rhoton Anatomy Labaratory Resmi Agilis1 30-Mayis-01 Haziran BAU Faculty of
Medicine Goztepe

2014 28. Tiirk Norosiriirji Dernegi Kongresi , 28. Tiirk Norosirtitji Dernegi Kongresi

2014 Lumbosakral Bolgede Girisimsel Agr1 Uygulamalart , Tiirk Norosiriirji Dernegi Spinal ve Periferik Sinir Cerrahisi
Grubu

2013 10. Prof.Dr.Feyyaz Berkay Giinleri Frontotemporal Bélge ve Insular Lob Cerrahisi, Istanbul Universitesi Cerrahpasa
Tip Fakiiltesi Beyin ve Sinir Cerrahisi Anabilim Dali



2013 Kafa Tabani Cerrahisi Kadavra Kursu , Marmara Universitesi Nérolojik Bilimler Enstitiisii

2013 TURK NOROSIRURJI YETERLIK SERTIFIKASI, TURK NOROSIRURJI DERNEGI

2013 27. Tiirk Norosiriirji Dernegi Kongresi , Tiirk Norosiriirji Dernegi

2012 3rd International Levantine Forum .” Advances in Neurological Surgery” 15-18 November 2012 Sheraton Cesme
Hotel Cesme/Izmir-Turkey

2012 A Celebration of the Art and Science of Teaching Neurosurgery recognizing Dr. Albert Rhoton’s 40 years at the
University of Florida, January 2012, Gainesville, Florida.

2012 SSCD 8. Bilimsel Kongresi , Sinir Sistemi Cerrahisi Dernegi

2012 Beyin Fonksiyonel Organizasyonu ve Baglant1 Yollar1 Kursu, Yeditepe Universitesi

2012 4th International Symposium of Clinical Applied Anatomy (ISCAA), Tirk Anatomi ve Klinik Anatomi Dernegi (
Ankara Universitesi )

2012 14. Ulusal Anatomi Kongresi,4th ISCAA International Symposium of Clinical and Applied Anatomy. Tiirk Anatomi ve
Klinik Anatomi Dernegi June28-July 01 2012

2012 26. Tiirk Norosiriirji Dernegi Kongresi , Tiirk Norosiriirji Dernegi

2011 Tiirk Nérosiriirji Dernegi Cerrahi Néroanatomi Ogretim ve Egitim Grubu 2011 Kursu, Kafatabani

ve Bazal Sisternalarin Endoskopik Cerrahisi Anatomisi, , Ankara Universitesi ,Ankara Tip Fakiiltesi, Anatomi Anabilim Dali

2011 Microsurgical Approaches to the Brain, Ventricles, and Skull Base, Depatment of Neurological Surgery, University of
Florida McKnight Brain Institute Gainesville Florida

2011 Florida Senior Resident Skull Base Course, University of Florida
2011 79th AANS Annual Meeting , American Association of Neurological Surgeons
2011 Approaches to the Skull Base Workshop, University of Florida -Medtronic Midas Rex Institute , Forth Worth Texas

2010 Tiirk Nérosiriirji Dernegi Cerrahi Néroanatomi Ogretim ve Egitim Grubu Kursu : Serebrovaskiiler By-pass Teknikleri
ve Serebrum Ak Madde Yollarmin Mikrocerrahi Anatomisi, Tiirk Norosiriirji Dernegi ( Goztepe Egitim ve Aragtirma
Hastanesi )

2010 istanbul Universitesi Cerrahpasa Tip Fakiiltesi 7. Prof.Dr. Feyyaz Berkay Giinleri, Istanbul Universitesi Cerrahpasa
Tip Fakiiltesi Beyin ve Sinir Cerrahisi Anabilim Dali

2010 Microsurgical Neuroanatomy ( Post Doctoral Associate ), The Department of Neurological Surgery , University of
Florida Brain Institute Gainesville , Florida

2010 TOEFL, Yabanci Dil, ETS Listening, Learning, Leading

2009 2. Endoskopik Sellar Parasellar Bolge Cerrahisi Kursu , Hacettepe Tip Fakiiltesi Beyin ve Sinir Cerrahisi Anabilim
Dali

2009 Tiirk Nérosiriirji Dernegi Stereotaktik ,Fonksiyonel, Agr1 ve Epilepsi Cerrahisi Ogretim ve Egitim

Grubu Tremor ve Epilepsi konulu Sonbahar Sempozyumu, Tiirk Nérosiriirji Dernegi ( Ankara Gazi Universitesi Tip
Fakiiltesi)

2009 Cerrahpasa Néroloji Giinleri 5 Olgularla Néroloji , Istanbul Universitesi , Cerrahpasa T1p Fakiiltesi Noroloji Anabilim
Dali

2009 Supra-infratentoriyal Bélge ve Ventrikiillere Mikrocerrahi ve Endoskopik Yaklagimlar Kursu Tiirk Nérosirtirkji
Dernegi Cerrahi Noroanatomi Ogretim -Egitim Grubu ( Istanbul Universitesi Cerrahpasa Tip Fakiiltesi)

2009 23. Tiirk Norosiriirji Dernegi Kongresi , Tiirk Norosiriirji Dernegi

2008 Serebrovaskiiler Lezyonlarin Tedavisinde Mikro-Nérosiriirjikal ve Endovaskiiler Yontemler Kursu, Istanbul
Universitesi Cerrahpaga Tip Fakiiltesi Norosiriirji Anabilim Dali ve Nororadyoloji Bilim Dal1

2008 2nd Course of Endoskopic Pituitary Surgery, Istanbul University Cerrahpasa Medical Faculty Depatment of
Neurosurgery

2008 Tiirk Nérosiriirji Dernegi Ogretim ve Egitim Kurulu Aragtirma Kurulu 3. Kurs : Etikten Aragtirmaya Aragtirmadan
Yayina, Tiirk Norosiriirji Dernegi ( Zonguldak Karaelmas Universitesi)

2008 22. Tiirk Norosiriirji Dernegi Kongresi , Tiirk Norosiriirji Dernegi

2007 1. Endoskopik Hipofiz Cerrahisi Kursu, Hacettepe Universitesi Tip Fakiiltesi Norosiriirji Anabilim Dal1

2007 21. Tiirk Norosiriirji Dernegi Kongresi , Tiirk Norosiriirji Dernegi

2007 Patolojik Omurga Kiriklarinin Tedavisinde Vertebroplasti , Sinir Sistemi Cerrahisi Dernegi ( Istanbul Universitesi
Cerrahpasa Tip Fakiiltesi )

2006 Deney Hayvanlar1 Uyglama ve Etik Kursu, Istanbul Universitesi Cerrahpasa Tip Fakiiltesi

2006 4. Feyyaz Berkay Giinleri: Microsurgery Course of Intrkranial Aneurysms, Istanbul Universitesi Cerrahpasa Tip
Fakiiltesi

2005 3. Feyyaz Berkay Giinleri : Endoskopik Hipofiz Cerrahisi, Istanbul Universitesi Cerrahpasa T1p Fakiiltesi Norosiriirji
Anabilim Dali
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DAVETLI KONUSMALAR

2025 11th SNSS Annual Meeting with International participation .Ethico-legal aspects of
Neurosurgery in the 21st Century: Challeges and Opportunities. Posterior Approaches to Foramen
Magnum. Hiiseyin Bigeroglu Hotel Sheraton,Novi Sad, October 23-26 , 2025 Davetli Konusmaci,
Novi Sad , Sirbistan

2025 WFNS World Congress of Neurosurgery 3D-HDR Stepwise 3T MRI navigated dissection of
Diencephalic/Mesencephalic Fibers and Nuclei Hiiseyin Biceroglu . 1-5 December 2025 Dubai,
UAE, Davetli Konugmaci, Dubai Birlesik Arap Emirlikleri

2025 WFNS World Congress of Neurosurgery Neuroanatomical Pitfalls and Pearls Posterior
Clinoidal Menenjiomas Hiiseyin Bigeroglu . 1-5 December 2025 Dubai, UAE, Davetli Konusmaci,
Dubai Birlesik Arap Emirlikleri

2025 WFNS World Congress of Neurosurgery Premeeting Neuroanatomy Course-Updates on
Endoscopy,Spine and Peripheral Nerve:Neuroanatomy and Surgical Techniques -Part 8
Chairmen Hiiseyin Bigeroglu, di Russo Paolo . 1-5 December 2025 Dubai, UAE, Oturum Bagkani ,
Dubai Birlesik Arap Emirlikleri

2025 Tiirk Norosiriitji Dernegi TURNOG Kis Sempozyumu Serebellum Fonksiyonel Mikrocerrahi
Anatomisi Hiiseyin Biceroglu 11-13 Aralik 2025 ,izmir. Davetli Konusmaci, Izmir, Tiirkiye

2025 Tiirk Norosirtirji Dernegi Norovaskiiler Sempozyum . Spinal Kord Vaskiilarizasyonu ve
Cerrahi Noroanatomisi Hiiseyin Bigeroglu 4-7 Eyliil 2025 Denizli Davetli Konusmaci, Denizli,
Tiirkiye

2025 Tiirk Norosiriirji Dernegi Stereotaktik Fonksiyonel Agri ve Epilepsi Cerrahisi Ogretim ve
Egitim Grubu Ilkbahar Sempozyumu Spastisite ve Stereotaktik Biopside Zor Olgular Hiiseyin
Bigeroglu 13-16 Mart 2025 Paloma Perissia Otel Kongre Merkezi, Side/Antalya Davetli Konugsmaci,
Antalya, Tiirkiye

2025 Brain Day Congress Microsurgical Neuroanatomical Pirinciples Of Human Glioma
Pathways : Stepwise MRI Guided Dissection Of Human Brain Nuclei And Fibers .Hiiseyin
Bigeroglu 2-4 May 2025, University of Health Sciences School of International Medicine&Neuromer
2025 Back to the Future Congress Memento Vivere. Beyin Cerrahisinde Ge¢mis ve Gelecek
Perspektifi . Do¢.Dr. Hiiseyin Bigeroglu 3-4 Mayis 205. Pine Bay Kusadas1 Aydin. Davetli
Konusmaci, Aydin, Tiirkiye

2025 EMSA Ege Tip Bilimi Nester ve Felsefe: Beyin Cerrahisinin Ince Sanati1 Dog. Dr. Hiiseyin
Bigeroglu 6 Kasim 2025 Ege Universitesi Beyin ve Sinir Cerrahisi Anabilim Dali Konferans Salonu
Davetli Konusmaci, Izmir, Tiirkiye

2025 Tiirk Norosiriirji Dernegi Cerrahi Néroanatomi Ogretim ve Egitim Grubu Cerrahi Noroanatomi
Sempozyumu Kafa Kaidesi ve Cerrahi Yaklasimlar Anterior Kafa Tabam Mikrocerrahi
Néroanatomisi Dr. Hiiseyin Bigeroglu 1-2 Subat 2025 Ondokuz May1s Universitesi Atatiirk
Kongre ve Kiiltiir Merkezi,Samsun Davetli Konugmaci, Samsun, Tiirkiye

2025 ULUBTAT Cerrahi Yaklasim Kongresi, Beyin ve Sinir Cerrahisinde Ge¢mis ve Gelecek
Perspektifleri Hiiseyin Biceroglu . 7 Subat 2025 izmir. Davetli Konusmaci, izmir, Tiirkiye

2025 UNIDES Ege'de Kariyer Giinleri Konferansi. Beyin Cerrahisi Felsefesi ve Siireci Hiiseyin
Bigeroglu 26 Nisan 2025 Ege Universitesi Hipokrat Amfisi Izmir. Davetli Konusmaci, Izmir, Tiirkiye
2025 The Comprehensive Neuroanatomy Educational Course: Module 2 Presented by the Yemeni
Neurosurgical Society in collaboration with WFNS-YNS Forum, Pakistan Society of Neurosurgeons,
Neurosurgery Coach, and Neurosurgical. TV. Date: Friday, February 7th 2025 4th Webinar Topic:
The Occipital Lobe Anatomy: Sulci, Gyri, and Functional Regions Dr Huseyin Biceroglu. Davetli
Konusmaci, Uluslararasi Online Webinar

2025 European Association of Neurosurgical Societies EANS2025 Vienna Congress Advancement
in Al and robetics in neurosurgery (Trends & Innovation Morning Session) Messe Wien
Exhibition & Congress Center, between 5-9 October 2025. Faculty Chair, Vienna ,Austria

2025 Geg¢misten Giiniimiize Ak Madde Yollar1 Hiiseyin Bigeroglu Konferans 31 Ocak 2025
Dr.Liitfi Kirdar Kartal Sehir Hastanesi Klinigi,istanbul. Davetli Konusmaci, Istanbul, Tiirkiye
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2025 10. Hipofiz Adenomlarinin Tedavisinde Endoskopik Transfenoidal Cerrahi Kursu
Endoskopik Endonazal Kafa Tabani Cerrahisi: Cikarilan Dersler ve Peroperatif
Komplikasyonlarin Yonetimi Osman Tanriverdi, Hiiseyin Bigeroglu, Alperen Vural 20 Nisan 2025
Cerrahpasa Tip Fakiiltesi. Davetli Konusmaci, Istanbul, Tiirkiye

2024 13th International Meningioma Society Meeting , Microsurgical and Endoscopic Anatomy and
Approaches for Skull Base Meningiomas with Special Emphasis on Cerebral Venous System Pre-
Meeting Course. Dedicated to Prof. Dr. Albert Rhoton Jr. May 8-11th 2024 in Istanbul-Turkey Far-
Lateral Approach and Its Paracondylar Modifications — 3D Presentation Hiiseyin Biceroglu 8th
May 2024 Davetli Konusmaci, Istanbul, Tiirkiye

2024 4th International Rhoton Society Meeting Stepwise MRI navigated dissection of diencephalic
and mesencephalic nuclei. Huseyin Biceroglu, Turkey 5-7 November 2024 Grand Hyatt Taipei
Hotel. Taipei Taiwan. Davetli Konusmaci, Taipei, Taiwan

2024 1st Congress of Yasargil Microneurosurgery Academy. Stepwise 3D-HDR MRI Navigated
Microsurgical Anatomy of Diencephalic and Mesencephalic Fibers and Nuclei. June 4-7 2024
Renaissance Polat Istanbul Hotel Istanbul. Davetli Konusmaci, Istanbul, Tiirkiye

2024 13th International Meningioma Society Meeting Pitfalls and Pearls of Endoscopy in Skull
Base Meningiomas  Hiiseyin Bigeroglu May 8-11th in Istanbul-Turkey Davetli Konusmaci,
Istanbul, Tiirkiye

2024 13th International Meningioma Society Meeting Posterior Clinoidal Meningiomas Hiiseyin
Bigeroglu May 8-11th in Istanbul-Turkey Davetli Konusmaci, istanbul, Tiirkiye

2024 TURNOG 2024 Sempozyumu Kocaeli Dr. Hiiseyin Biceroglu “Neler 6grendim? Nasil
yapiyorum?” 5-7 Aralik 2024 Davetli Konusmaci, Kocaeli, Tiirkiye

2024 Kranial Mikrocerrahi Temel Yaklagimlar Sempozyumu, SSCD Posterior Petrosal
(presigmoid) Yaklasimin Mikrocerrahi Anatomisi Hiiseyin Bigeroglu 1 Haziran 2024 Istanbul
Universitesi Capa Tip Fakiiltesi Kemal Atay Amfisi. Davetli Konusmaci, Istanbul, Tiirkiye

2024 9. istanbul Hipofiz Sempozyumu ’Her Yéniiyle Akromegali’’ 9. Hipofiz Adenomlarinin
Tedavisinde Endoskopik Transfenoidal Cerrahi Kursu Hipofiz Adenomlarinin Tedavisinde
Endoskopik Endonazal Kafa Tabani Cerrahisi Kursu Endoskopik Endonazal Kafa Tabam
Cerrahisi: Cikarilan Dersler ve Peroperatif Komplikasyonlarin Yonetimi Osman Tanriverdi,
Hiiseyin Bigeroglu istanbul Universitesi - Cerrahpasa, Cerrahpasa Tip Fakiiltesi, Anatomi Laboratuari
3 Mayis 2024, Cuma Davetli Konusmaci, Istanbul, Tiirkiye

2024 1. Cukurova Norosirurji Ilkbahar Sempozyumu Sellar Parasellar Tiimor Cerrahisinde
Niianslar Hiiseyin Biceroglu 17 Mayis 2024 Cukurova Universitesi Balcal1 Yerleskesi, Adana.
Davetli Konusmaci, Adana, Tiirkiye

2024 Acibadem Mehmet Ali Aydinlar Universitesi 4th Skullbase Approaches Course Hands on
Cadaver Workshop. Posterior Petrozal Yaklasim Hiiseyin Bigeroglu 2-3 March 2024 Davetli
Konusmaci, Istanbul, Tiirkiye

2024 6.Kafa Taban1 Kongresi Endoskopik Endonazal Supra: Infrakiazmatik Koridor ile 3.
Ventrikiile Yaklasim Hiiseyin Bigeroglu 16-18 Subat 2024 Miracle Istanbul Asia Hotel Davetli
Konusmaci, Istanbul, Tiirkiye

2024 ENMET by EMSA Ege NEXUS Webinarlar Serisi "Norosirurjinin gelecegi: gelecegin
cerrahlarina tavsiyeler'" Dog. Dr. Hiiseyin Bigeroglu 28 Kasim 2024 Ulusal Online Webinar

2024 Izmir Online Norosiriirji ION Yeni Baslayanlar i¢in Endoskopik Kafa Kaide Cerrahisi Dog.
Dr. Hiiseyin Bigeroglu 26 Haziran 2024 Ulusal Online Webinar

2023 8. Istanbul Hipofiz Sempozyumu Prolaktinoma ve Hipofizit Paneli Moderatorler: Nurdan Giil,
Hiiseyin Bigeroglu Davetli Moderator, Istanbul, Tiirkiye

2023 Gecmisten Giiniimiize Ak Madde Yollar1 Hiiseyin Biceroglu Konferans 6 Aralik 2023
Pamukkale Universitesi Beyin ve Sinir Cerrahisi Anabilim Dali Konferans Salonu,Denizli Davetli
Konugmaci, Denizli, Tiirkiye

2023 Acibadem Mehmet Ali Aydinlar Universitesi 3rd White Matter Dissection Course. Medial
Surface Anatomy Medial to Lateral Dissection Technique Hiiseyin Bigeroglu 9-10 December 2023
Davetli Konusmac, Istanbul, Tiirkiye

2023 Acibadem Mehmet Ali Aydinlar Universitesi 3rd Annual Endoscopic Skull Base Cadaver
Course, Endoscopic Transsphenoidal Supra and Infrachiasmatic Approaches for 3rd Ventricul
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Epidermoid Tumors. Hiiseyin Biceroglu Acibadem University’s CASE Neuroanatomy Laboratory
in Istanbul from October 14th to 15th, 2023. Davetli Konusmaci, Istanbul, Tiirkiye

2023 Acibadem Mehmet Ali Aydinlar Universitesi 4.Kafataban1 Kadavra Kursu Posterior Petrozal
Yaklagim Hiiseyin Bigeroglu 14-15 Ocak 2023 Davetli Konusmaci, Istanbul, Tiirkiye

2023 8. Istanbul Hipofiz Sempozyumu 8. Hipofiz Adenomlarmin Tedavisinde Endoskopik Endonazal
Kafa Tabani Cerrahisi Kursu Hipofiz Adenomlarinin Tedavisinde Endoskopik Endonazal Kafa Taban1
Cerrahisi Kursu . Endoskopik Endonazal Kafa Tabam Cerrahisi: Cikarilan Dersler ve
Peroperatif Komplikasyonlarin Yonetimi Nurperi Gazioglu, Necmettin Tanridver, Murat Geyik,
Osman Tanriverdi, Hiiseyin Biceroglu Istanbul Universitesi - Cerrahpasa, Cerrahpasa T1p Fakiiltesi,
Anatomi Laboratuar1 14 Nisan 2023, Cuma Davetli Konusmaci, Istanbul, Tiirkiye

2023 8. istanbul Hipofiz Sempozyumu Prolaktinoma Paneli Oturum Bagkanhg Hiiseyin Bigeroglu
Istanbul Universitesi - Cerrahpasa, Cerrahpasa T1p Fakiiltesi, 14-15 Nisan 2023, Oturum Baskanlig1,
Istanbul, Tiirkiye

2023 3rd International Rhoton Society Meeting August 22 - 24, 2023 Future Of Microneurosurgery
August 25, 2023 Y-Sitting Position In Neurosurgery August 26, 2023 3D-Hdr Documented Stepwise
Dissected Mr Navigated Microsurgical Anatomy Of Human Brain Nuclei And Fiber Systems .
Elite World Asia Hotel — Istanbul, Davetli Konusmaci, Istanbul, Tiirkiye

2023 3rd International Rhoton Society Meeting August 22 - 24, 2023 Future Of Microneurosurgery
August 25, 2023 Y-Sitting Position In Neurosurgery August 26, 2023 Chairmen Andrew Grande
Huseyin Biceroglu . Elite World Asia Hotel — Istanbul, Oturum Baskanlig, istanbul, Tiirkiye

2023 . 100 years of Neurosurgery in Serbia - Centennial Anniversary .Serbian Neurosurgical Society
9th SNSS Annual Meeting ,10th SNSS Congress with international participation. MRI Navigation
Guided 3D-HDR Human Dep Brain Nuclei: Stepwise Cadaveric Dissection. Hiiseyin Biceroglu
October 30th - November 3rd, 2023, Davetli Konusmaci, Belgrad, Sirbistan

2023 Tiirk Norosiriirji Dernegi 36. Bilimsel Kongresi Panel: Beynin On Dolahminin Mikrocerrahi
Anatomisi Oturum Baskanlari Hiiseyin Bigeroglu Mert Sahinoglu. 27-30 Nisan 2023 Pine Beach
Kongre Merkezi Belek Antalya Oturum Baskanligi Antalya, Tiirkiye

2023 Yineleyen Glioblastomda Tedavi Atolyesi. Yinelenmis Glioblastomda Cerrahi Tedavi.
Hiiseyin Bigeroglu 13 Mayis 2023. Ege Universitesi Tip Fakiiltesi Radyasyon Onkolojisi Anabilim
Dal1 izmir. Davetli Konusmaci, Izmir, Tiirkiye

2023 Tiirk Nororadyoloji Akademisi. Nororadyoloji Bakis A¢isiyla Endoskopik -Mikroskopik

Kafa Kaidesi Norosiriirjikal Anatomisi Hiiseyin Bigeroglu 27 Mart 2023 . Ulusal Online Webinar

2022 Izmir Tinaztepe Universitesi I. Endoskopik Kafa Tabani Kadavra Kursu 23.04.2022 - 24.04.202
Endoskopik Transtuberkulum/Transplanum Yaklasim Hiiseyin Bigeroglu Davetli Konugmaci,
[zmir, Tiirkiye

2022 Tiirk Nororadyoloji Diplomasi 4.Dénem 3.Kurs Anatomi,Embriyoloji ve Malformasyonlar.
Hiiseyin Biceroglu .Derin Gri Maddenin Anatomi ve Fonksiyonu 15-17 Nisan 2022 ,Ege Palas
Hotel izmir. Davetli Konusmaci, izmir, Tiirkiye

2022. 7. istanbul Hipofiz Sempozyumu Hipofiz Hastalarinin Tedavisinde Endoskopik Endonazal
Kafa Tabani Cerrahisi Kursu Istanbul Universitesi - Cerrahpaga, Cerrahpasa Tip Fakiiltesi, Norosirurji
Anabilim Dal1, Cerrahi Noroanatomi Laboratuari 15 Nisan 2022, Cuma Endoskopik Endonazal
Kafa Tabam Cerrabhisi: Cikarilan Dersler ve Peroperatif Komplikasyonlarin Yénetimi
Nurperi Gazioglu, Necmettin Tanriéver, Osman Tanriverdi, Hiiseyin Bigeroglu Davetli Konusmaci,
Istanbul, Tiirkiye

2022. 35. Tiirk Norosiriirji Dernegi Bilimsel Kongresi Kafatabami Endoskopik Yaklagimlarin
Mikrocerrahi Anatomisi .24-27 Kasim 2022 Antalya Davetli Konusmaci, Antalya, Tiirkiye

2022. 35. Tirk Norosiriirji Dernegi Bilimsel Kongresi, 16.Norosiriirji Hemsireligi Kongresi Panel 6
Perisilvian Konusma Merkezleri Cerrahisi ve Bakim Hiiseyin Bigceroglu. 24-27 Kasim 2022
Antalya Davetli Konusmaci, Antalya, Tiirkiye

2022 TND Izmir Toplantilar1 “Yiizeyden Derine MR Navigasyon esliginde Beyin Mikrocerrahi
Anatomisi” Dog¢.Dr.Hiiseyin Bigeroglu 21 Ekim 2022 Izmir Medicana Hastanesi Konferans Salonu.
Davetli Konusmaci, izmir, Tiirkiye

2022 Fevziyeliler Isiklilar Dernegi Kariyer Giinii Tip. Dog. Dr. Hiiseyin Bigeroglu 22 Nisan 2022

Ulusal Online Webinar
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2022 Neuro-Oncology Society Online Conference Series . Tek Kadavrada Noronavigasyon
esliginde Perisilvian Baglanti yollari ve Derin Beyin Cekirdek Anatomisi .Hiiseyin Bigeroglu
Neuro-Oncology Society Online Conference May 16th 2022, Ulusal Online Webinar

2021 MRI Navigated Stepwise Dissected 3D-HDR Documented Microsurgical Anatomy of
Central Core Hiiseyin Biceroglu Seminer . Yeditepe Universitesi Beyin ve Sinir Cerrahisi Klinigi
Néroanatomi Laboratuvar1 16 Ekim 2021 Davetli Konusmaci, Istanbul, Tiirkiye

2021 Nororadyoloji Akademisi Tek Kadavrada Noronavigasyon esliginde Perisilvian Baglanti
yollar1 ve Derin Beyin Cekirdek Anatomisi .Hiiseyin Bigeroglu 17 Mayis 2021 Turkish
Neuroradiology Society Online Conference May 16th 2022. Ulusal Online Webinar

2021 Acibadem University II. White Matter Dissection Course and Surgery of Gliomas - Masters with
Turkish Rhoton Fellows Group .Navigation Guided HDR Brain Central Core Anatomy. Hiiseyin
Bigeroglu 7 May 2021 . Uluslararas1 Online Webinar

2021 Acibadem University II. Endoscopic Skull Base Course(Online) Masters with Turkish Rhoton
Fellows Group. Endoscopic Transtuberculum Approach and Infrachiasmatic Corridor Case
Panel 20 Minutes Hiiseyin Biceroglu. 23 January 2021 Uluslararasi Online Webinar

2020 Acibadem University III. Skull Base Course ( Online) Topic: Online Skull Base Course -
Masters with Turkish Rhoton Fellows Posterior Petrosal Approach Online Cadaveric Dissection
60 Minutes at Actbadem University Hiiseyin bigeroglu 7,8,14 and 15th November 2020.
Uluslararasi Online Webinar

2020. 5. Istanbul Hipofiz Sempozyumu: Hipofiz Adenomlarmin Tedavisinde Endoskopik Endonazal
Kafa Tabani Cerrahisi Kursu 6 Mart 2020. Endoskopik Endonazal Kafa Tabam Cerrabhisi:
Cikarilan Dersler Ve Peroperatif Komplikasyonlarin Yoénetimi Nurperi Gazioglu Necmettin
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2019 Acibadem Universitesi 1. Endoskopik Kafa Taban1 Kadavra Kursu . 25-26 Mayis 2019 .
Istanbul. Anterior Kafa Tabam1 Menengiomlar1, Davetli Konusmaci, Istanbul, Tiirkiye

2019 Tirk Norosirurji Dernegi 33. Bilimsel Kongresi 11-14 Nisan 2019. Menenjiomalarda
Molekiiler Biyolojik Gelismeler: Tarihsel Perspektif. , Davetli Konusmaci, Antalya, Tiirkiye
2018 Acibadem Universitesi Kafataban1 Kursu .Anterior Kafa Tabam1 Menengiomlari 1-2 Aralik
2018 , Davetli Konusmaci, Istanbul, Tiirkiye

2018 Orta Hat ve Ventrikiili¢i Yerlesimli Lezyonlar NOVA Sempozyumu. Bazal Ganglionlar ve
Nukleus Anatomisi., Davetli Konusmaci, istanbul, Tiirkiye

2018 International Endoscopic Skull Base Surgery-Huanhu Symposium, 7th International
Microneurosurgical Anatomy Symposium, 1st Rhoton Society Meeting . 3D-HDR Documented ,
MRI Navigated Microsurgical Anatomy of Human Brain Nuclei and Fiber Systems. Hiiseyin
Bigeroglu 29th June -1st July 20182018 Tianjin ,China, Davetli Konusmaci, Tianjin, Cin

2018 Neurosurgery . Course Series 7— 4th Prof. Dr. Evandro de Oliveira Skull Base Course , Prof.
Rhoton Anatomy Lab BAU Faculty of Medicine, Istanbul, May 18-20, 2018. 3D MRI Navigated
Microsurgical Anatomy of Human Brain Nuclei and Fiber Systems., Davetli Konusmaci, Istanbul,
Tiirkiye

2018 Kafa Taban1 Dernegi 3. Bilimsel Kongresi, Kafa Tabam1 Cerrahisinde Rekonstriiksyon
,Rehabilitasyon ve Yasam Kalitesi . , Davetli Konusmaci, Antalya, Tiirkiye

2017 Vestibiiler Schwannoma ve Infratentorial Vaskiiler Lezyonlar ,Nova 2017 Sempozyumu.
Temporal Kemik Cerrahi Anatomisi: “Disseksiyonun Onemi” , Davetli Konusmaci, Istanbul,
Tiirkiye
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2017 World Federation of Neurosurgical Societies 16.World Congress of Neurosurgery. History of
White Matter Research August 20-25 2017 Istanbul Congress Center Turkey. Davetli Konusmaci,
Istanbul, Tiirkiye

2017 World Federation of Neurosurgical Societies 16.World Congress of Neurosurgery. Breakfast
Seminars 46 Eduardo Seana Argentina Huseyin Biceroglu Turkey. August 20-25 2017 Istanbul
Congress Center Turkey. Oturum Baskani, istanbul, Tiirkiye

2017 TND Cerrahi Noroanatomi ve Norovaskiiler Egitim ve Ogretim Gruplar1 Ortak Sempozyumu
Intrakranial Anevrizmalar Sempozyumu .Anterior Koroidal Arter Anatomisi. , Davetli Konusmaci,
Mersin, Tiirkiye

2017 North American Skull Base Society 27th Annual Meeting “Mastery and Legacy in Skull Base
Surgery: Lessons in Synchronicity” March 3-5, 2017 The Roosevelt New Orleans, New Orleans,
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Patolojilerinde Endoskopik Yaklasimda Cerrahi Mikroanatomi: Transventrikiiler,
Transsfenoidal, Posterior Yaklasim , 8-12 Nisan 2016 .Davetli Konusmaci, Antalya, Tiirkiye

2016 Tiirk Norosirurji Dernegi 30. Bilimsel Kongresi, Sozlii Bildiriler 15/ Norovaskiiler Cerrahi
Oturum Baskanlari Piar Ozisik , Hiiseyin Bigeroglu 8-12 Nisan 2016, Oturum Baskan1 , Antalya,
Tiirkiye

2015 International Symposium on Microsurgical Anatomy. 6th ISMA. 8- 10 Ekim 2015 .Istanbul. MR
Navigated Microsurgical and Functional Anatomy of Nuclei and Fibers of Central Core .,
Davetli Konusmac, Istanbul, Tiirkiye

2015 60.Y1l Onuruna Ege Universitesi Beyin Fonksiyonel ve Kognitif Mikrocerrahi Anatomisi
Sempozyumu. Central Core ve Ak Maddenin MR Korrele Mikrocerrahi Anatomisi 3D
Anatomik Sunum . , Davetli Konusmact, Izmir, Tiirkiye

2015 60.Y1l Onuruna Ege Universitesi Beyin Fonksiyonel ve Kognitif Mikrocerrahi Anatomisi
Sempozyumu. Beynin Fonksiyonel ve Kognitif Mikrocerrahi Anatomisi Tarihcesi , Davetli
Konusmaci, Izmir, Tiirkiye

2015 Tiirk Norosirurji Dernegi 29. Bilimsel Kongresi, Kaya Palazzo Kongre Merkezi , Antalya .Panel
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2015 Tirk Norosirurji Dernegi 29. Bilimsel Kongresi, Kaya Palazzo Kongre Merkezi , Antalya .Sézlii
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Kertmen , Dr. Hiiseyin Bigeroglu , Oturum Bagkanlig1 Antalya, Tiirkiye

2015 60. Y1l Onuruna Ege Universitesi 1. Endoskopik Kafatabani Cerrahisi Sempozyumu .
Sellar,Parasellar ve Kafatabaninin Endonérosirurjikal Mikrocerrahi Noroanatomisi. , Davetli
Konusmaci, Izmir, Tiirkiye

2015 International Deep Brain Stimulation Surgery&Microelectrode Recording Cadaver Course,
February 06-07 2015, Istanbul. 3D MRI Navigated Functional ,Behavioral and Cognitive
Microsurgical Neuroanatomy of Central Core . , Davetli Konusmaci, Istanbul, Tiirkiye

2015 Tiirk Norosiriirji Dernegi Cerrahi Noroanatomi Ogretim ve Egitim Grubu . Intrinsik Beyin
Lezyonlar1 Icin Ak Madde Yollarinin Ug Boyutlu Mikroanatomisi ve Cerrahisi Toplantist .
Gecmisten giiniimiize ak madde yollar1 , Davetli Konugmaci, Ankara, Tiirkiye

2014 Kocaeli Universitesi Hipofiz Arastirma Merkezi Ileri Endoskopik Kafa Kaidesi ve Hipofiz
Cerrahisi Kadavra Kursu. 26-28 Eyliil 2014 ,Kocaeli. Endoskopik Endonazal Anatomi ve Anterior
Kafatabam Yaklasimlari. (ek konusma), Davetli Konusmaci, Kocaeli, Tiirkiye

2014 1st ASNO Skullbase Anatomy Course : Hands on Cadaveric Workshop , as an invited Faculty.
September 10-11, 2014 istanbul , Turkey .Endoscopic Endonasal Anatomy and Approaches to
Anterior Skull Base. , Davetli Konusmact, Istanbul, Tiirkiye

2014 Kafatabani1 Cerrahisi Kursu. Prof.Dr.Rhoton Anatomi Laboratuart Resmi Ac¢ilisi. Bahgesehir
Universitesi .Lateral Skull Base Approaches : Presigmod Approach., Davetli Konusmaci,
Istanbul, Tiirkiye

2013 Kafa Tabam Cerrahisi Kadavra Kursu . Istanbul Marmara Universitesi Norolojik Bilimler
Enstitlisii Anterior Fossa Yaklasimlarinda Kognisyon , Konusma ve Davranisin Mikrocerrahi
Anatomisi , Davetli Konusmaci, Istanbul, Tiirkiye
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presentation). , Davetli Konusmaci, Ankara, Tiirkiye

94. 2012 A Celebration of the Art and Science of Teaching Neurosurgery recognizing Dr. Albert
Rhoton’s 40 years at the University of Florida, January 2012, Gainesville, Florida. Honorary Guest
as a Rhoton Fellow

95. 2011 3D Anatomy of the Brain .Second Annual Neuroanatomy Day. Duval Country Public Schools .
Jacksonville USA 3 -4 February 2011 as a guest speaker, Konferans, Medtronic, Tiirkiye

96. 2011 Fiber Pathways of Brain under new conceptual developments. Huseyin Biceroglu, Albert L.
Rhoton. University of Florida Department of Neurosurgery Morning Conference.. DeWeese
Auditorium LG-101 . Friday, December 17th 2011, Konferans, University of Florida, Amerika
Birlesik Devletleri

97. 2010 Tiirk Norosiriirji Dernegi Cerrahi Noroanatomi Ogretim ve Egitim Grubu 2010 Kursu,
“Serebrovaskiiler By-pass Teknikleri ve Serebrum Ak Madde Yollariin Mikrocerrahi Anatomisi” /
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4. 05 Haziran 2015 Bigeroglu H., 60.Y1l Onuruna Ege Universitesi Beyin Fonksiyonel ve Kognitif
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2024 13th International Meningioma Society Meeting , Microsurgical and Endoscopic Anatomy
and Approaches for Skull Base Meningiomas with Special Emphasis on Cerebral Venous
SystemPre-Meeting Course 8th May 2024

(Course Faculty)

2024 Acibadem Mehmet Ali Aydinlar Universitesi 4th Skullbase Approaches Course Hands on
Cadaver Workshop. Posterior Petrozal Yaklasim Hiiseyin Biceroglu 2-3 March 2024
(Course Faculty- Master Desk- Laboratuar Egitmeni)

2023 Acibadem Mehmet Ali Aydinlar Universitesi 3rd White Matter Dissection Course Medial
Surface Anatomy Medial to Lateral Dissection Technique Hand On Cadaveric Dissection
Hiiseyin Bigeroglu 9-10 December 2023

(Course Faculty- Master Desk- Laboratuar Egitmeni)

2023 Acibadem Mehmet Ali Aydilar Universitesi 4. Kafataban1 Kadavra Kursu Posterior
Petrozal Yaklasim Hiiseyin Bigeroglu 14-15 Ocak 2023
(Course Faculty- Master Desk- Laboratuar Egitmeni)

2023 Acibadem Mehmet Ali Aydinlar Universitesi 3rd Annual Endoscopic Skull Base Cadaver
Course, Hiiseyin Bigeroglu Acibadem University’s CASE Neuroanatomy Laboratory in Istanbul
from October 14th to 15th, 2023.

(Course Faculty-Laboratuar Egitmeni)

2022 Bigeroglu H. Izmir Tinaztepe Universitesi I. Endoskopik Kafa Taban1 Kadavra Kursu
23.04.2022 - 24.04.2022
(Laboratuar Egitmeni)

2021 Acibadem University II. White Matter Dissection Course and Surgery of Gliomas - Masters
with Turkish Rhoton Fellows Group . 7 May 2021 . Uluslararas1 Online Webinar
(Course Director)

2021 Acibadem University II. Endoscopic Skull Base Course(Online) Masters with Turkish
Rhoton Fellows Group. 23 January 2021 Uluslararast Online Webinar
(Course Director)

2020 Acibadem University III. Skull Base Course ( Online) Topic: Online Skull Base Course -
Masters with Turkish Rhoton Fellows 7,8,14 and 15th November 2020. Uluslararasi Online
Webinar

(Course Director)

2020 Bigeroglu H., Acibadem Universitesi 1. Kafa Tabanm1 Kadavra Kursu
( Course Faculty. Master Desk- Laboratuar Egitmeni)

2019 Bigeroglu H., Acibadem Universitesi 1. Beyin Ak Madde Diseksiyon Kursu . 31 Agustos-1
Eyliil 2019 . Acibadem Universitesi Case Laboratuari Istanbul .
(Laboratuar Egitmeni)

2019 Bigeroglu H., Acibadem Universitesi 1. Endoskopik Kafa Taban1 Kadavra Kursu . 25-26
Mayis 2019 . Acibadem Universitesi Case Laboratuari Istanbul
(Laboratuar Egitmeni)
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2010 Bigeroglu H., Microsurgical Approaches to the Brain Ventricles and Skull Base June 10
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Accuracy of Deep Brain Stimulation Lead Placement Using a
Cranial Robotic Guidance Platform: A Preliminary Cadaveric
Study
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ABSTRACT

AIM: To measure the deviation rate of a custom 3D-printed Deep Brain Stimulation (DBS) lead holder assisted electrode placements
from their intended targets, providing a benchmark for the system’s accuracy and paving the way for its use in standard DBS
workflows.

MATERIAL and METHODS: The study was conducted in an experimental lab using a cadaver obtained according to local
regulations. Planned electrode trajectories, designed with Medtronic’s DBS surgery planning system, were transferred to the
StealthStation Autoguide. A 3D-printed DBS lead holder with integrated navigation fiducials was used to place six electrodes in the
targeted brain regions. Pre-operative CT and MRI scans were used for planning, and post-operative imaging confirmed electrode
placement. Deviation from planned trajectories was analyzed using Python to assess accuracy.

RESULTS: Following a 30-minute registration and draping process, the median electrode placement time was 22.5 minutes (range:
15-120). The total surgical time for all six electrodes was approximately 5 hours, including imaging, adjustments, and confirmation.
The median difference was 1.73 mm (0.03-5.45) on the X-axis, 1.86 mm (0.46-2.74) on the Y-axis, and 1.95 mm (0.73-4.4) on the
Z-axis. The median vectorial difference was 2.68 mm (2.3-6.71), while the median trajectory difference was 3.01 mm (1.64-6.63).

CONCLUSION: Despite 50% of leads having a vectorial difference exceeding 4 mm, most had a trajectory difference of less than 3
mm, which could be attributed to the inability to measure the length of the electrode precisely. These results suggest that with minor
adjustments, the StealthStation Autoguide could be a cost-effective alternative to similar systems, though further cadaveric studies
are necessary to address potential learning curves and random factors.

KEYWORDS: Deep brain stimulation, Electrode placement, Parkinson’s disease, Placement accuracy, Robot-assisted

ABBREVIATIONS: 3D: Three-Dimensional, CNC: Computer Numerical Control, CT: Computed Tomography, DBS: Deep Brain
Stimulation, FDM: Fused Deposition Modeling, GPi: Globus Pallidus Interna, MRI: Magnetic Resonance Imaging, PLA: Polylactic
Acid, SPSS: Statistical Package for the Social Sciences, STL: Stereolithography, STN: Subthalamic Nucleus, TPU: Thermoplastic
Polyurethane, Vim: Ventral Intermediate Nucleus
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B INTRODUCTION
Deep brain stimulation (DBS) is a widely used proce-

dure for various movement disorders. However, its

treatment efficacy is dependent on the accuracy of
the electrodes. While effective, traditional stereotactic meth-
ods are less comfortable for the patient, as the patient has to
be placed in a frame to obtain an MRI and then brought back
to the operating room and have a longer duration (both overall
and per electrode) than frameless methods (8,10,18,26).

Frameless placement of the DBS electrodes is a proven
procedure used since 2019 (5,8,10,15,21,26). These systems
either use highly specialized platforms that, after the navigation
system specifies the insertion point, allow controlled drive
into the target location (e.g., Nexframe® DB2040; Medtronic
Neurological Division, Dublin, Ireland) or use a robot with a
freely moving arm (e.g., now discontinued Mazor Robotics
Renaissance® system (Mazor Robotics Ltd, Caesarea, Israel)
and ROSA® robot (Zimmer Biomet, Warsaw, Indiana, USA).
These systems may require more investment than compact
systems such as StealthStation Autoguide (Medtronic, Dublin,
Ireland).

Beyond DBS, robotic surgery has been increasingly adopted
in various neurosurgical procedures, offering enhanced pre-
cision, reduced operative times, and improved patient out-
comes. The integration of robotic systems into neurosurgery
facilitates minimally invasive approaches, enhances surgical
accuracy, and improves overall workflow efficiency, thereby
expanding the capabilities and applications of neurosurgical
interventions (1,3,4,6).

However, no studies explore the possibility of utilizing
custom-made lead holders with the StealthStation Autoguide
system in DBS placement. This study seeks to measure the
deviation of the placed electrodes from their intended targets
on a cadaveric model, providing a benchmark for the system’s
accuracy and reliability. It also serves as a preliminary study to
justify further research.

B MATERIAL and METHODS
Cadaver Preparation

This study was conducted at the Ege University Faculty of
Medicine, utilizing a cadaver obtained following Turkish Law
No. 2238. The local institutional review board approved the
research protocol, ensuring adherence to ethical standards for
using human cadaveric material in research (Decision no: 24-
3.1T/40, Date: 21.03.2024).

A single cadaver with an intact calvarium was obtained
from the Ege University Faculty of Medicine, Department of
Anatomy. The cadaver was imaged pre-operatively to plan
the trajectories for electrode placement. We used computed
tomography (CT) and magnetic resonance imaging (MRI)
per our local protocol for DBS placement. MRI studies were
performed using a 3.0 Tesla MRI system (Magnetom® Verio,
Siemens, Erlangen, Germany), and a 16-channel head coil,
T2 SPACE sequence, and T1-MPRAGE pulse sequence were
used. The CT scan was performed on a 64 detector 128 sliced
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CT scanner (Siemens Somatom Definition AS, Siemens,
Erlangen, Germany).

Medtronic DBS model 3389 leads with 28 cm length and 2
Medtronic DBS model 3389 leads with 40 cm leads were
available and were used in this study.

Surgical Planning

Using the StealthStation S8 planning station Version 1.3.2
(Medtronic, Dublin, Ireland) for DBS surgery, trajectories for
the subthalamic nucleus (STN), Globus pallidus interna (GPi),
and ventral intermediate nucleus (Vim) on both hemispheres
of the brain were auto-calculated and then modified by an
experienced neurosurgeon and neurologist. These plans
were then transferred to the StealthStation Autoguide robotic
system, which was used to guide the placement of six DBS
electrodes (three on each side).

Electrode Placement

Currently, the StealthStation Autoguide system does not have
a holder for DBS electrodes. Thus, the biopsy module and
its cannula were used to design the custom 3D-printed DBS
lead holder (STL files can be found at https://github.com/
AkbulutBB/DBSNav). The files were then printed using a fused
deposition modeling 3D printer Ender-3 S1(Creality, Shenzen,
China) with polylactic acid(PLA).

In the biopsy module, the guidance system only works within
a single axis after the trajectory is locked. It requires two
fiducials arranged in a single line and placed within a specific
distance of each other (Figure 1A). Thus, the fiducials were
placed within two cavities that were made within the holder,
and a hole for the electrode to pass was placed using a drill
within the fiducials.

The cadaver was positioned in the operating room (Figure
2), and the StealthStation Autoguide system was set up
according to the pre-operative plans. The target distance was
calculated using the provided measurement tool for biopsy
cannulas (Figure 1B), and DBS electrodes were locked in the
desired length using a screw-tightened system. The system’s
robotic arm was used to guide the DBS lead holder, ensuring
precise alignment with the planned trajectories.

To guide the leads, a STar Array Lead Insertion Tube was
inserted through the StealthStation Autoguide biopsy system,
5 cm proximal to the target. Then, the electrodes were inserted
using the 3D printed tool to stop the leads at the correct depth
(Figure 3). After placement, an X-ray image was obtained to
account for any displacement when retracting the robotic
system. While lead was held in place using bayonet forceps,
the custom DBS holder was disengaged using the screw
system, and then the robot arm was carefully retracted. After
obtaining another X-ray image, ensuring the lead was not
moved during this retraction process, it was locked in place
by the burr hole covers provided with the leads.

After all leads were placed, the skin was approximated using
silk sutures, and the cadaveric head was carefully placed in
the transportation box.
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Figure 2: Cadaver with Stealth Station Autoguide in position.

Post-operative Imaging and Analysis

Following electrode placement, CT and MRI scans were
repeated with the preoperative protocols to confirm the actual
locations of the electrodes. Accuracy was assessed using the
method proposed by Burchiel et al. (2), where the difference
between the intended and actual trajectory (trajectory
difference) and the difference between the intended end-point
of the electrode and the actual electrode (vectorial difference)
is calculated using the post-operative scans. Coordinates
were obtained from the StealthStation system, the difference
between intended and actual electrode coordinates was
calculated, and 3D vector fields were drawn using the Python
libraries Matplotlib and Numpy (12,13). Details of the code
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Figure 1: A) Two fiducials are arranged
specifically with a DBS electrode passing
through. B) Measuring tool with screw-
tightened locking mechanism.

can be found in our code repository (https://github.com/
AkbulutBB/DBSNav).

Statistical Analysis

The collected data were analyzed using IBM SPSS Statistics
Version 27.0 (IBM Corp., Armonk, NY, USA). Descriptive
statistics were calculated for each electrode placement. No
comparative analysis was made as this is a preliminary study
involving one cadaver.

B RESULTS

After registration and the draping was complete (approximate-
ly 30 minutes), the actual electrode placement process took
a median time of 22.5 minutes per electrode. The overall sur-
gical time for placing all six electrodes was approximately 5
hours. This time includes the necessary imaging, adjustments,
and confirmation steps. Details can be found in Table I.

Using coordinates obtained from StealthStation, the differenc-
es in 3 axes, vectorial, and trajectory differences were calcu-
lated (Table Il). The median difference was 1.73 mm on the
X-axis, 1.86 mm on the Y-axis, and 1.95 mm on the Z-axis.
The median vectorial difference was 2.68 mm, while the me-
dian trajectory difference was 3.01 mm. Figures 4, 5, and 6
provide visual representations of the planned trajectories and
the actual placements.

B DISCUSSION

The preliminary results of our study demonstrate the potential
of the StealthStation Autoguide system for DBS lead
placement in a cadaveric model, warranting further research
to improve upon our design and possibly match the accuracy
of more specialized robotic platforms.

We created and employed a specialized 3D-printed DBS lead
holder due to the lack of a commercially accessible holder for
DBS electrodes compatible with the StealthStation Autoguide.
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Table I: Placement Time and Coordinates of Electrodes
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No Electrode Time (min) I-X I-Y 1-Z A-X A-Y A-Z

1 L STN 120 135.56 135.72 145.93 135.37 134.89 143.31
2 L Gpi 45 146.38 130.16 148.81 140.93 129.7 152.69
3 L Vim 25 137.08 138.39 149.61 136.91 139.07 147.11
4 R STN 20 111.56 135.46 145.93 113.48 133.66 142.72
5 R Gpi 15 100.86 129.67 148.82 100.89 127.49 148.09
6 R Vim 20 109.98 138.1 149.61 111.69 135.36 145.21

The X-axis is the medial-lateral axis, The Y-axis is the anterior-posterior axis, and the Z-axis is the superior-inferior axis in this context. “I” stands for
intended, and the “A” stands for the actual coordinates. Abbreviations: STN: Subthalamic Nucleus, GPi: Globus Pallidus Interna, Vim: Ventralis
Intermediate Nucleus

Table IlI: Differences in Different Axes in the Actual Electrode Position and the Planned Coordinates

Vectorial Difference Trajectory Difference

No Electrode Delta-X (mm) Delta-Y (mm) Delta-Z (mm) (mm) (mm)
1 L STN 0.19 0.83 2.62 2.75 1.91

2 L Gpi 5.45 0.46 -3.88 6.71 6.63
3 L Vim 0.17 -0.68 25 2.6 1.64
4 R STN -1.92 1.8 3.21 415 3.16
5 R Gpi -0.03 2.18 0.73 2.3 2.08
6 R Vim -1.71 2.74 4.4 5.46 2.86

Vectorial difference and trajectory difference are calculated through the process provided in the methods. STN: Subthalamic Nucleus,
GPi: Globus Pallidus Interna, Vim: Ventralis Intermediate Nucleus.

Although our custom holder allowed the electrode placement,
future versions could be enhanced to overcome the limitations
of StealthStation’s biopsy length calculation tool. This could
enable lead advancement by 0.1 mm intervals, similar to
traditional insertion systems, potentially leading to improved
lead placement accuracy.

It should also be noted that fused deposition modeling, which
has been used to print the DBS holder, has a reported 0.08-
3.14% manufacturing accuracy (19). This means some devi-
ations from the target may have been caused by warping and
deformation during the printing process. This may be reduced
by using computer numerical control (CNC) machining and in-
dustrial-grade calibration techniques.

While there is no clear literature on what constitutes a mal-
position, most authors report their vectorial difference is less
than 3mm and consider revision when it is more than 3 mm.
In comparison, 4 mm can be considered unacceptable by all
accounts (2,5,7,9,16,17,22,23,27). In our experiment, while
half of the leads had a high vectorial difference (more than 4
mm), the majority of the leads had a trajectory difference of
less than 3 mm, possibly explained by the inability to measure
the length of the electrode precisely, and extended the elec-
trode deeper than planned. This was also partially caused by
challenges in visualizing the real-time trajectory of the elec-
trodes on the StealthStation Autoguide screen. This difficulty

g

Figure 3: The 3D-printed tool stops the lead at the correct depth.
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Figure 4: 3D vector field (A) and the StealthStation images (B) for intended electrode vectors (blue arrows) and the electrodes
placed for the STN (red arrows).
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Figure 5: 3D vector field (A) and the StealthStation images (B) for intended electrode vectors (blue arrows) and the electrodes
placed for the Gpi (red arrows).
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Figure 6: 3D vector field (A) and the StealthStation images (B) intended electrode vectors (blue arrows) and the electrodes
placed for the Vim (red arrows).
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arose because the targets for DBS placement were located
further from the biopsy cannula, which the system is primarily
designed for. Enhancing the system’s capabilities to provide
real-time feedback for our specialized DBS lead holder could
improve accuracy and operator confidence in further research.

An interesting observation is that the duration of the surgery
significantly reduced as the primary surgeon felt more at ease
with the design. Although the learning curve of the Autoguide
platform may have contributed to this, the primary surgeon
had ample expertise in both DBS insertion and the utilization
of the robotic platform before this. Hence, this occurrence
can likely be attributed to the incorporation of our recently
developed 3D-printed fiducial holder into the workflow. More
cadaveric specimens would be required to minimize the
potential variability caused by this.

So, while platforms such as Mazor Robotics Renaissance®
system and ROSA® robot offer high-accuracy placement of
the DBS leads, their cost may be a barrier for some healthcare
organizations, particularly in developing countries, as while
their prices are not publicly listed, StealthStation Autoguide
is approximately '/, of the price of the Renaissance, and Vs of
the ROSA robotic platform (24). This study serves as an initial
exploration of Autoguide’s feasibility for DBS lead placement,
and future research should investigate its cost-effectiveness
compared to other robotic and frame-based systems.

An important constraint of this study is the utilization of only
one cadaver. Anatomical variability between specimens can
affect the generalizability of our findings. Preliminary studies
are crucial for justifying additional research and funding, but
bigger sample sizes are required to validate and expand upon
these findings. Additionally, the biomechanical properties
of a cadaver brain differ significantly from those of a living
human brain. The rigidity and fragility of a cadaver brain can
potentially impact the precision of electrode positioning.
During this study, the increased resistance encountered when
inserting the electrodes may have caused bending, resulting
in deviations from the intended trajectories (11,20).

Furthermore, the absence of physiological fluids in a
cadaver brain may affect its stability and lead to brain tissue
displacement during transport as the fixative fluids drain out
of the severed cadaveric head. While this phenomenon is not
explored in the literature, there are reports of increased brain
displacement in patients with CSF over drainage (14,25). This
displacement may further contribute to the discrepancies
between planned and actual electrode positions. Addressing
these differences in future studies by simulating more realistic
brain conditions (e.g., fresh frozen cadavers or whole-body
cadavers) could improve the findings’ relevance to clinical
practice.

The precision of the StealthStation Autoguide system’s biopsy
length calculation tool is a notable limitation. Traditional DBS
frames operate with a precision of approximately 0.1 mm,
whereas the StealthStation’s biopsy calculation tool has a
resolution of 1 mm. This issue has not been addressed in
the literature, but we believe this lower resolution may have
contributed to the observed deviations in electrode placement.
Modifying the 3D-printed DBS lead holder for each plan could
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address this limitation by bypassing the measurement tool’s
constraints and enhancing placement accuracy.

B CONCLUSION

This preliminary study serves as the first step in the implemen-
tation of the StealthStation Autoguide cranial robotic guid-
ance platform for DBS surgery. By demonstrating its ability to
perform this surgery using a custom 3D-printed DBS holder,
our research paves the way for the clinical application of this
technology. The potential to shorten surgical times, reduce
patient discomfort, and its affordability compared to its coun-
terparts makes Autoguide an appealing option and warrants
further research into this topic. Future studies should focus on
repeating this work after addressing the technical issues we
have encountered and with larger sample sizes. Such research
will help refine the technique and build upon our findings, ul-
timately improving the safety, accuracy, and accessibility of
frameless DBS surgery using the StealthStation Autoguide.
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Bilal B. Akbulut, MD,"? Barig O. Giirses, PhD,* Semiha 6zgiil, PhD,** Mustafa S. Baliik, MD,®
Taskin Yurtseven, MD,® and Hiiseyin Bigeroglu, MD®

1Department of Neurosurgery, Bornova Tiirkan Ozilhan State Hospital, Izmir; 2Department of Biomedical Technologies, Ege
University, Izmir; ®Department of Mechanical Engineering, Ege University, Izmir, Turkey; “Division of Medical Oncology,
Department of Internal Medicine, The Ohio State University Comprehensive Cancer Center, Columbus, Ohio; *Department of
Biostatistics and Bioinformatics, Suleyman Demirel University, Isparta; and ®Department of Neurosurgery, Ege University, [zmir,
Turkey

OBJECTIVE The objective was to develop and validate a proof-of-concept, low-cost, noninvasive device capable of
continuously monitoring CSF in external ventricular drainage systems in order to enable earlier detection of infections.

METHODS The authors designed BOSoMetre (CSF-o-Meter), a device that uses a microcontroller and TCS3200

color sensor housed in a 3D-printed chamber for continuous CSF monitoring. The system captures real-time optical
measurements across red, green, blue, and clear channels through the external ventricular drain (EVD) tube. Between
October 2024 and January 2025, the authors prospectively enrolled 20 patients requiring EVD placement for obstructive
hydrocephalus or infection, with 15 included in the final analysis. CSF samples were classified according to Infectious
Diseases Society of America 2017 guidelines. The authors processed approximately 4.8 million sensor readings and ap-
plied machine learning algorithms using two validation approaches: the subspace k-nearest neighbors (KNN) classifier
with 80-20 split validation, and random forest with leave-one-patient-out cross-validation (LOOCV).

RESULTS The subspace KNN classifier with 80-20 split validation yielded 90.4% accuracy with 92% sensitivity and
90.4% specificity (area under the curve [AUC] 0.968). The more stringent random forest with LOOCV approach achieved
81.1% accuracy with 71.5% sensitivity and 89.2% specificity (AUC 0.736). The device successfully distinguished between
clean and infected CSF samples, with particularly high specificity in identifying noninfected samples.

CONCLUSIONS BOSoMetre shows promise as a low-cost (< €100), open-source tool for continuous CSF monitoring
and early infection detection, especially for resource-limited settings. The high specificity could potentially reduce un-
necessary CSF sampling and associated iatrogenic infection risks. Although the initial results are encouraging, further
validation in larger cohorts is needed to confirm clinical utility and overcome the technical limitations identified in this
proof-of-concept study.

https://thejns.org/doi/abs/10.3171/2025.5.JNS25628

KEYWORDS cerebrospinal fluid; machine learning; colorimetry; physiological monitoring; hydrocephalus; infection;
diagnostic technique

(EVD) insertion are among the most frequently per- a new shunt.> However, this process requires intermittent

S HUNT placement and external ventricular drain EVD, and waiting for the CSF to clear before reinserting

formed procedures in neurosurgery.! Despite their
prevalence, infection rates remain notably high.? In cases
where a shunt becomes infected, the standard management
typically involves removing the device entirely, placing an

CSF sampling. Although culturing the CSF is considered
the gold standard for diagnosing infection, its sensitivity
is significantly reduced in patients undergoing antibiotic
therapy, which includes the majority of this patient popula-

ABBREVIATIONS ABS = acrylonitrile butadiene styrene; AUC = area under the curve; B = blue; C = clear; EVD = external ventricular drain; FDM = fused deposition mod-
eling; G = green; IDSA = Infectious Diseases Society of America; KNN = k-nearest neighbors; LCD = liquid-crystal display; LED = light-emitting diode; LOOCV = leave-one-
patient-out cross-validation; MAD = median absolute deviation; PCB = printed circuit board; PVC = polyvinyl chloride; R = red; ROC = receiver operating characteristic; UPS

= uninterruptible power supply.
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tion.* Additionally, CSF sampling itself is not without risk.
While many studies demonstrate a correlation between
frequent sampling and higher rates of iatrogenic infec-
tions, a handful of investigations challenge this finding.>S

The clarity and colorlessness of CSF have long been
recognized as a fundamental characteristic in neurosur-
gical practice.* When infection occurs, CSF may exhibit
increased turbidity and a yellow-green discoloration’ that
can be observed through EVD systems. Although these
visual changes may parallel clinical improvement as the
CSF transitions from turbid to clear, there has been sur-
prisingly little quantitative research examining the spec-
trophotometric properties of CSF in both normal and
pathological states, with many laboratories just using vi-
sual inspection of the samples.®

In our clinical practice, we observe the macroscopic
appearance of CSF in EVD collection chambers,’ consid-
ering visual changes in color and turbidity when making
decisions about CSF sampling frequency and timing for
permanent shunt placement. However, this assessment
is inherently subjective, relying on clinicians’ individual
experiences and observations. Although the visual ap-
pearance of CSF has potential clinical value in our deci-
sion-making processes, no standardized tool or objective
method is available to quantify these visual characteris-
tics.

To address this need for objective measurement, we
developed BOSoMetre (CSF-o-Meter), a proof-of-concept
device for CSF monitoring, and present here the prelimi-
nary results of our ongoing validation study. The system
combines a low-cost color sensor assembly with postpro-
cessing deep learning algorithms to detect potential asso-
ciations between spectrophotometric changes and CSF in-
fection. All design specifications, hardware components,
and source code are publicly available, making this solu-
tion accessible to any neurosurgical center.

Methods

Optical Detection System Design and Integration

The TCS3200 light-to-frequency converter was select-
ed as the primary sensing element for our device as it has
been reported in the literature for sensitive applications in
biological samples.'®'3 This sensor operates on the prin-
ciple of converting light intensity to a square wave output
with frequency directly proportional to light intensity. The
sensor’s detection array consists of an 8 x 8 photodiode
matrix, with each photodiode measuring 110 wm x 110
um. These photodiodes are arranged in 4 filter groups—
red (R), green (G), blue (B), and clear (C) (unfiltered)—
that enable selective color detection.

The sensor’s filter configuration allows for a program-
mable color response, with each color channel (R, G, B,
and C) being individually selectable through digital in-
puts. Light passing through these filters strikes the cor-
responding photodiodes, generating electrical pulses. The
frequency of these pulses is measured over a defined sam-
pling period to quantify the intensity of each color com-
ponent.

The sensor is paired with an indium gallium nitride
5-mm phosphor-coated light-emitting diode (LED) posi-
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tioned on the opposite side of a custom-designed 3D-print-
ed chamber (Fig. 1A). This chamber was designed using
Autodesk Fusion 360 and fabricated using black acrylo-
nitrile butadiene styrene (ABS) material on a Bambu Lab
PI1S fused deposition modeling (FDM) 3D printer. Studies
on similar FDM printers suggest dimensional tolerances
of approximately £+ 0.3%."* The chamber features a slot
for the TCS3200 sensor on one side and an LED mount
on the opposite side, with a channel designed to accom-
modate the EVD line (Fig. 1B). The black ABS material
and enclosed design create a light-tight environment that
shields the sensor from ambient light interference (Fig.
1C), while the chamber’s geometry maintains consistent
spacing between the sensor, LED, and EVD tubing during
measurements (Fig. 1D).

According to the TCS3200 sensor’s datasheet, the de-
vice provides optimal measurement results with minimal
nonlinearity in the 0- to 5-kHz frequency range. Outside
this range, the sensor’s response to light becomes less pre-
dictable, and measurement accuracy may decrease.

To optimize sensor accuracy and minimize measure-
ment deviations, we conducted experiments using distilled
water as a reference medium, representing the theoretical-
ly maximum clarity achievable in CSF samples. Within a
50-msec measurement window, a 5-kHz frequency output
corresponds to approximately 250 sensor activations. We
used this threshold as our target maximum and construct-
ed a test setup to evaluate different LED current-limiting
resistors to achieve appropriate light intensities.

We selected a 68k-W resistor for LED current limiting
based on these experiments and component availability.
This resistance value provides appropriate LED brightness
to maintain sensor operation within its optimal frequency
range while using commonly available components.

Data Acquisition and System Architecture

The device architecture (Fig. 2) is built around an Ardu-
ino Micro development board featuring the ATmega32U4
microcontroller, chosen for its integrated USB capabilities
and compact form factor. For precise temporal monitoring,
the system incorporates a DS3231 real-time clock module,
which utilizes a temperature-compensated crystal oscilla-
tor (TCXO) to maintain accurate timekeeping with a drift
of approximately + 2 ppm at room temperature.

Data storage is managed through a MicroSD card mod-
ule operating via the SPI (serial peripheral interface) pro-
tocol, allowing for continuous logging of measurements
in CSV format. To ensure standardization across multiple
devices and minimize assembly-related variations, we de-
signed and manufactured a custom printed circuit board
(PCB) that integrates all electronic components.

The user interface consists of a 20 x 4 character 12C
liquid-crystal display (LCD) that provides real-time vi-
sualization of sensor readings, device status, and patient
identification information. Additionally, a high-brightness
green LED indicator was implemented for rapid status
monitoring from a distance, with different blinking pat-
terns signifying various operational states.

For reliable power management, the system incorpo-
rates an uninterruptible power supply (UPS) module cou-
pled with an 18650 lithium-ion battery (1500 mAh), en-
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FIG. 1. BOSoMetre sensor assembly and EVD line integration. A: The interior design of the 3D-printed black ABS sensor housing
shows the LED position (yellow arrow) and the TCS3200 color sensor slot visible at the bottom (red arrow). B: View of the EVD
line channel with the EVD line placed into position (yellow arrow) showing proper alignment for monitoring. C: A side view of the
assembled device shows the M3 bolt closure mechanism (red arrow) and EVD line exit point (yellow arrow), demonstrating the
secured light-tight assembly. D: Technical cutaway section view depicting the precise arrangement of components, including LED
housing, sensor housing, the PVC tube pathway (EVD line), and cable gland attachments that ensure consistent optical measure-
ments and light-tight conditions. Figure is available in color online only.

suring continuous operation during power interruptions. adding a voltage monitoring subsystem for the LED as-
The device operates from a 5-V DC power supply under sembly. This modification was implemented after observ-
normal conditions, with an average current draw of ap- ing that minor voltage fluctuations (= 2.8% from nominal
proximately 80 mA (0.4 W), theoretically allowing as long 2.52 V) could influence the TCS3200’s readings through
as 12 hours of battery-powered operation. variations in LED intensity. The monitoring system al-

The system was enhanced during the study period by lows for post hoc voltage normalization of sensor read-
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FIG. 2. Modular components and assembly configuration of the BOSoMetre prototype. A: Exploded view showing the device’s
modular components: the sensor assembly enclosed in the red dashed box (1); LCD module in the purple dashed box (2); custom
PCB board with integrated components in the yellow dashed box (3); and the power supply unit with UPS board and 18650 battery
in the green dashed box (4). B: Clinical setup showing the assembled BOSoMetre device with the LCD (/eft), sensor assembly with
integrated EVD line (red dashed box) (middle), and EVD collection chamber (right), demonstrating the complete monitoring system

in operation. Figure is available in color online only.

ings, improving measurement reliability. This feature was
not present in the first 4 patients enrolled in the study, and
this limitation is accounted for in our analysis.

The device’s software was designed to sample CSF col-
or characteristics every 2 seconds, with each recorded data
point representing an average of 30 measurements taken
over 1 minute to minimize noise and ensure measurement
stability. The device calculates percentage changes in the
R, G, B, and C channels for each measurement cycle rela-
tive to the baseline values obtained from clear CSF. While
these calculations do not account for voltage-dependent
variations in LED intensity, they supply a bedside esti-
mate displayed on the LCD screen for immediate bedside
monitoring. The software implements automatic error de-
tection, including power fluctuation monitoring and data
integrity checks. All measurements are time-stamped
and stored on the SD card in CSV format, allowing for
detailed data analysis. The relevant code is available on
GitHub (https:/github.com/AkbulutBB/BOSoMetre) with
GNU General Public License version 3.0.

Patient Selection and Data Collection

This study was conducted in the Department of Neuro-
surgery at Ege University Hospital between October 2024
and January 2025. We prospectively enrolled all patients,
irrespective of age, who underwent EVD placement due
to either obstructive hydrocephalus (e.g., aqueductal ste-
nosis, tumor-related obstruction, or congenital causes) or
CSF infection (including shunt infections requiring exter-
nalization). We excluded patients with hemorrhagic indi-
cations for EVD placement, such as subarachnoid or intra-
ventricular hemorrhage. Patients were included regardless
of antibiotic status, provided they had a clinical indication
for EVD related to obstruction or infection.
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The following clinical data were collected: the date of
CSF sampling, the unique patient identifier, the unique
BOSoMetre device identifier, and EVD-related details in-
cluding the brand, date of insertion, and total duration of
placement. For each CSF sample, we recorded the time of
collection, white and red blood cell counts, glucose and
protein concentrations, culture results, and the identified
organism in cases of culture positivity. At our institution,
CSF samples are routinely obtained every 48 hours on
weekdays (typically Monday, Wednesday, and Friday) for
standard biochemical and microbiological analysis. Ad-
ditional samples are collected if clinically indicated (e.g.,
neurological deterioration or fever). No changes were made
to the existing clinical sampling protocol for this study. In
addition, we recorded relevant blood parameters—includ-
ing glucose levels, C-reactive protein, and white blood cell
count—as well as data regarding antibiotic administration,
both qualitatively and as a binary variable.

All patients received a single dose of prophylactic ce-
fazolin, adjusted for age and weight, 30 minutes preopera-
tively. If postoperative CSF findings confirmed infection,
such as elevated white blood cell count, turbidity, or fever,
empirical antibiotics were initiated in consultation with
the infectious diseases team and subsequently tailored
to CSF culture results. If no infection was suspected, pa-
tients continued twice-daily cefazolin prophylaxis for the
indwelling catheter.

EVD Devices

During the study period, two different brands of EVD
devices were used, each with its own set of baseline val-
ues. Both devices featured a clear segment of polyvinyl
chloride (PVC) tubing leading into the collection cham-
ber, which is central to our evaluation of CSF appearance.



The devices employed were the ArgiFix CSF External
Ventricular Drainage and ICP Monitorization System
(Argi Grup Saglik) and the Free Flow External Ventricu-
lar Drainage (Hpbio).

CSF Sample Classificatio

Sample classification into infected or noninfected cat-
egories was performed based on the reshunting criteria
outlined in the 2017 Infectious Diseases Society of Amer-
ica (IDSA) guidelines.? Because these classifications were
derived from single time-point CSF culture results while
the sensor readings provided continuous data, sensor read-
ings corresponding to 2 consecutive CSF culture samples
with the same IDSA classification were assigned an iden-
tical flag. Conversely, if 2 adjacent CSF culture results
yielded different IDSA classifications, the corresponding
sensor reading was excluded from analysis, as definitive
classification in these ambiguous cases was not feasible.
As the dataset grows, these gray areas may eventually be
resolved.

Signal Processing and Data Preparation Pipeline

Data preprocessing was performed using Python 3
running on Spyder 6.0.3 and utilizing pandas library ver-
sion 2.2.2,'¢ NumPy version 1.26.4," and SciPy version
1.13.1.18

The raw data were averaged over hourly intervals to re-
duce noise and computational overhead while maintaining
clinical utility. This was implemented by creating batch
indices for every 60 consecutive readings, effectively con-
verting the 1-minute sampling rate to hourly averages. For
each batch, both the raw sensor readings (R, G, B, and
C channels) and their derived measurements (percentage
changes and voltage measurements) were averaged. Dur-
ing this process, any readings where the voltage deviated
more than £+ 5% from the nominal 2.52 V were excluded
from the averaging calculations.

The averaged data were processed through a normal-
ization/winsorization pipeline for outlier handling and
data cleaning. This pipeline filtered outliers using a medi-
an absolute deviation (MAD)" threshold of 5.0, meaning
that values more than 5 MADs from the median within an
8-measurement sliding window were identified as outli-
ers. For voltage-based normalization, readings were com-
pensated using a power law relationship with an exponent
of 0.1, derived from experimental calibration of the LED
intensity response to voltage variations. The winsorization
process capped values at the 5th and 95th percentiles of
the dataset, ensuring that extreme values did not unduly
influence subsequent machine learning analyses while
preserving the overall data distribution.?

Machine Learning Implementation and Validation
Framework

Different methods were explored to analyze the model
using an 80-20 validation test split for preliminary analy-
sis and MATLAB R2024a (The MathWorks, Inc.). The
subspace k-nearest neighbors (KNN) classifier was imple-
mented with k = 10, using 60 learners and predictors to
normalize R, G, B, and C channel values and ratio features
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(e.g., G/C) at each split. However, since adjacent CSF read-
ings would be similar and thus may create a bleed into
test data from the training data and subsequently artifi-
cially increase accuracy (temporal data leakage), a leave-
one-patient-out cross-validation (LOOCYV) analysis was
implemented using a random forest approach.

We performed an extensive hyperparameter search for
a random forest classifier to detect infection, varying the
number of trees, minimum leaf size, screening thresh-
old, maximum splits per tree, and number of predictors
per split. The input feature set included normalized R,
G, B, and C channel values and ratio features (e.g., G/C).
A dynamic windowing approach with window sizes be-
tween 2 and 24 hours was employed, governed by a vari-
ance threshold of 0.05, and labeled via a majority-voting
scheme (the window was labeled clean only if more than
half the flags were clean). This approach allowed our mod-
el to generate predictions of CSF culture results based on
optical characteristics before they were reported (Fig. 3).

The decision threshold for each hyperparameter setting
was chosen automatically (via Youden’s J statistic) rather
than fixed at a particular value. The final performance was
assessed under an LOOCYV framework to ensure training
and testing data independence.

Accuracy, sensitivity, and specificity were reported
with 95% exact binomial confidence intervals based on
the confusion matrix.

Results

A total of 5 devices were assembled, and 20 patients
were initially enrolled in the study. Four patients were
subsequently excluded from further analysis due to the ab-
sence of voltage-level recordings, and 1 additional patient
was removed owing to MicroSD card corruption. Conse-
quently, 15 patients were included in the final analysis. De-
scriptive characteristics of the patient cohort are detailed
in Table 1.

A total of 103 microbiological cultures were performed,
and together with other clinical markers, these were used
to classify the CSF samples as either “clean” or “infected”
according to the IDSA 2017 guidelines. These classifica-
tion flags were then integrated with the sensor data, which
had been reduced from approximately 4.8 million raw
readings to 2750 hourly aggregated data points.

Following preprocessing, the final dataset comprised
2750 rows with 1573 (57.2%) rows available for analy-
sis, after the exclusion of 1177 (42.8%) rows containing
missing values in one or more normalized channels. The
proportion of available data showed substantial variation
across patients, ranging from 18.8% to 76.2% (median
64.2%, IQR 52%—72.4%). Missing data patterns were rela-
tively consistent across all 4 channels (R, G, B, and C),
with individual channel missing rates typically ranging be-
tween 15% and 38% (median 27.2%, IQR 20.7%—31.8%).
One notable outlier was patient 7, who experienced an un-
usually high rate of missing data (81.2% overall), with the
red channel particularly affected (79.7% missing) due to a
wire disconnection.

The subspace KNN ensemble reached an accuracy of
91.2% (95% CI 87.0%—-94.2%). The final model achieved a
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FIG. 3. Timeline comparison of BOSoMetre predictions and CSF culture results. A: Overview of a hypothetical patient’s clinical
course after EVD placement for CSF infection. CSF cultures are obtained at regular intervals (circles), with results (squares) typi-
cally available after 72-96 hours. BOSoMetre is initiated within the first 24 hours to monitor CSF optical properties continuously.
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intervals between two discordant CSF culture results, during which ground truth classification is uncertain. B: Zoomed-in view

of the 24- to 72-hour period. Machine learning predictions are generated using rolling windows (ranging from 2 to 24 hours), with
each window labeled on the basis of the majority of the votes of its internal infection flags. These predictions appear intermittently
over time, offering early insight into infection status before the availability of formal culture results. ML = machine learning. Figure

is available in color online only.

sensitivity of 92% (95% CI 85.7%—95.8%) and a specificity
of 90.4% (95% CI 84.1%-94.8%). The confusion matrix
(Fig. 4A), receiver operating characteristic (ROC) curve
(area under the curve [AUC] 0.968) (Fig. 4B), and distribu-
tion of prediction scores (Fig. 4C) illustrate the classifier’s
performance in distinguishing between clean and infected
samples.

Hyperparameter optimization yielded a random forest
model with 50 trees, a minimum leaf size of 1, a maximum
of 20 splits per tree, and 4 predictors per node. The screen-
ing threshold was set at 0.47, with the decision threshold
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optimized to 0.71. This configuration achieved an overall
accuracy of 81.1% (95% CI 78.1%—83.9%) with a sensitiv-
ity of 71.5% (95% CI 66.4%-76.2%) and a specificity of
89.2% (95% CI 85.8%—92.1%). The confusion matrix anal-
ysis revealed 364 true negatives, 44 false positives, 246 true
positives, and 98 false negatives (Fig. SA). The ROC curve
(Fig. 5B) and prediction score distribution (Fig. 5C) dem-
onstrated clear class separation. The model achieved F1
scores of 0.8368 and 0.7760 for clean and infected classes,
respectively, with false-positive and false-negative rates of
10.8% and 28.5% under the dynamic windowing approach.



TABLE 1. Demographic and clinical characteristics of study
population (n = 15)

Value

Age

Median (IQR) 10.3 (1.3-16.8) yrs

Range 4 mos to 53 yrs
Sex, n (%)

Male 9(60.0)

Female 6 (40.0)
Primary indication, n (%)

Infection 14 (93.3)

Acute hydrocephalus 1(6.7)
EVD device type, n (%)

ArgiFix 9(60.0)

Hpbio Free Flow 6 (40.0)
Monitoring duration, days

Median (IQR) 11.0 (7.0-15.0)

Range 2-32
Cultures per patient, no.

Median (IQR) 7(6-7)

Range 3-16

Discussion

This proof-of-concept study demonstrates the potential
of a novel, low-cost CSF-monitoring device built using
readily available electronic components and open-source
hardware. While the current prototype utilizes consum-
er-grade electronics and rapid prototyping techniques,
the results suggest that meaningful clinical data can be
obtained for infection monitoring even with these basic
components.

The innovative aspect of this study lies not just in the
device itself, but in the approach of combining continuous
colorimetric monitoring with machine learning for CSF
infection detection. To our knowledge, this represents the
first attempt to predict infection states through continu-
ous optical monitoring of CSF characteristics. While more
sophisticated optical analysis systems exist in laboratory
settings, our approach brings this capability directly to the
patient bedside in a form that can be integrated into exist-
ing EVD systems.

The performance metrics achieved, while not excep-
tional, are particularly noteworthy when compared to cur-
rent diagnostic standards. Conventional CSF cultures, con-
sidered the gold standard, demonstrate a sensitivity of 88%
under optimal conditions, dropping to 70% in patients
receiving antibiotics and further declining to 59% in pa-
tients on antibiotics for more than 24 hours.* Our device’s
performance suggests clinical utility within this context,
especially considering its noninvasive nature and continu-
ous monitoring capability.

A key advantage of this system is its accessibility and
reproducibility. The total cost breakdown per device is
approximately € 89, including € 45 for electronic compo-
nents (Arduino Micro, TCS3200 sensor, MicroSD module,
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RTC module, and LCD display), € 11 for the power system
(lithium-ion battery, UPS module, and power adapter), and
€ 33 for manufacturing materials (PCB, ABS filament,
wiring, and connectors), plus approximately 12-24 labor
hours per device for assembly. While a 3D printer repre-
sents an initial investment (ranging from € 175 for a basic
Creality Ender-3 to € 800 for the Bambu Lab P1S used in
this study), this cost is distributed across multiple devices
and other research applications. The per-device cost is
quickly offset by the expense of just a few routine CSF cul-
tures.?! The open-source nature of both hardware designs
and software facilitates further development and valida-
tion by other research groups, potentially accelerating the
path to clinical implementation while minimizing barriers
to adoption in resource-limited settings.

However, several significant limitations must be ac-
knowledged. The current prototype’s reliability is con-
strained by the consumer-grade components used, as evi-
denced by the 42.7% data exclusion rate due to recording
inconsistencies. Voltage instability and interdevice vari-
ability significantly exceeded what would be acceptable
in medical-grade equipment. The necessity to account
for different EVD brands introduces additional complex-
ity in standardizing measurements. While acceptable in a
proof-of-concept study, these technical issues need to be
addressed in any future clinical implementation.

The assembly process itself presents challenges, with
individual solder connections potentially compromising
entire data channels, as demonstrated by the 79.7% data
loss in 1 patient case. While these issues could be resolved
through professional manufacturing processes, they high-
light the current prototype’s limitations.

Furthermore, the device’s current implementation as
a passive monitoring system, without onboard predictive
capabilities, represents a deliberate choice aligned with
ethical study constraints rather than a technical limitation.
Future iterations could incorporate edge computing capa-
bilities with minimal additional cost, though this would
require separate validation studies.

Similarly, the decision to focus on patients with sus-
pected or confirmed CSF infection reflects both clinical
practicality and technical feasibility. At our institution,
most EVDs placed for noninfectious indications are as-
sociated with hemorrhagic conditions, which are less ame-
nable to optical sensing due to the strong light attenuation
caused by blood. In our preliminary, unanalyzed data, we
observed that blood-contaminated CSF markedly alters
sensor readings, potentially masking the optical features
associated with infection. Additionally, given that the
infection rate in initially sterile EVDs is approximately
10%,? identifying new-onset infections would require a
substantially larger cohort. Most importantly, this focus
aligns with clinical priorities: in current practice, we are
primarily concerned with determining when an infection
has cleared to proceed with permanent shunt placement.
While an early infection detection system would be a valu-
able future capability, our current goal is to validate the
feasibility of real-time monitoring during infection resolu-
tion, a more immediate and actionable need in neurosurgi-
cal care.

While sufficient for demonstrating proof-of-concept,
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FIG. 4. Subspace KNN model performance metrics for CSF infection classification. A: Confusion matrix showing the distribution of
true and predicted classifications for clean and infected CSF samples. B: ROC curve showing model discrimination performance
with an AUC of 0.968. C: Distribution of prediction scores by class, illustrating the separation between clean (green) and infected
(purple) sample predictions. Figure is available in color online only.

the current sample size of 15 patients limits the breadth endpoint of 80 patients (as justified by our initial power
of our conclusions. A larger patient cohort would be nec- analysis) should provide more robust validation of these
essary to definitively validate the device’s clinical util- preliminary findings.

ity. The ongoing extension of this study to its planned An important and promising aspect of BOSoMetre lies
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FIG. 5. Random forest model performance metrics with LOOCV. A: Confusion matrix showing classification outcomes under the
LOOCYV framework, with 364 true negatives, 44 false positives, 98 false negatives, and 246 true positives. B: ROC curve analysis
demonstrating model performance with AUC 0.736. C: Distribution of prediction scores separated by class, showing probability
density for clean (green) and infected (purple) samples. Figure is available in color online only.

in its potential to anticipate infection status earlier than hours, accounting for human workflow and reporting de-
conventional CSF culture methods. In our clinical setting, lays. By contrast, BOSoMetre provides continuous data
CSF cultures require a minimum of 48 hours for incuba- acquisition and real-time classification using rolling win-
tion, and results typically become available within 72—-96 dow analysis. Our machine learning pipeline, based on a
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random forest model with LOOCYV, analyzes aggregated
sensor data across 2- to 24-hour intervals and generates
infection predictions shortly after the window concludes.
This theoretically allows the system to detect changes in
CSF characteristics 24—72 hours before standard culture
results are available.

However, it is important to note that while BOSoMetre
performs well in classifying stable infection or noninfec-
tion states, its predictive capacity during transitional epi-
sodes, such as the onset or resolution of infection, remains
less certain. These transitions are underrepresented in our
current dataset and require further enrichment before reli-
able temporal validation can be claimed. As such, although
our findings suggest a significant lead time over microbio-
logical confirmation, we have deliberately refrained from
making conclusive statements about early detection. This
will be a central focus of the planned analysis once our
whole cohort is reached.

The observed data-quality issues merit particular atten-
tion. The high proportion of excluded data points (42.7%)
reflects both the technical limitations of consumer-grade
components and the challenges of maintaining consistent
measurements in a clinical setting. While our later imple-
mentation of voltage logging and cross-device normaliza-
tion, introduced after the fourth patient, marked an essen-
tial methodological improvement, it was prompted by the
lack of baseline voltage measurements and corresponding
baseline sensor reading in the early cases. This change im-
proved measurement consistency but highlights that wide-
spread use of such a device will require more rigorous,
standardized calibration methods and potentially higher
grade components.

The use of multiple EVD brands in our study introduced
additional complexity to data interpretation. While base-
line calibration compensated for different overall trans-
mission rates, the varying optical properties and manufac-
turing tolerances of EVD tubing may have caused some
unforeseen and inconsistent measurements. Medical-grade
PVC tubing is not optimized for optical clarity or unifor-
mity, as these properties are irrelevant to EVD function.
This limitation suggests an opportunity for collaboration
with EVD manufacturers to develop tubing specifications
that would better support optical monitoring.

Notwithstanding these limitations, our results suggest
that even basic implementation of continuous optical CSF
monitoring can provide clinically relevant information.
The device’s ability to detect clean samples with high
specificity could help optimize sampling schedules, poten-
tially reducing the risk of iatrogenic infections from un-
necessary CSF sampling.?® This aspect alone could justify
further development and refinement of the technology.

Finally, the open-source nature of this project serves
multiple purposes. Beyond fostering reproducibility and
collaborative improvement, it provides a foundation for
researchers in resource-limited settings to explore simi-
lar monitoring approaches. Additionally, the demonstrated
feasibility of this approach may encourage medical device
manufacturers to develop more sophisticated implementa-
tions of optical CSF monitoring, potentially incorporating
the principles shown in this proof-of-concept study into
existing EVD systems.

10 J Neurosurg September 19, 2025

Conclusions

This proof-of-concept study demonstrates the feasi-
bility of a low-cost, continuous CSF monitoring system
combining colorimetric analysis with machine learning,
Despite the limitations of consumer-grade components,
BOSoMetre achieved promising performance metrics in
detecting CSF infections, with LOOCYV analysis showing
81.1% accuracy, 71.5% sensitivity, and 89.2% specificity.
These results, while preliminary, suggest potential clinical
utility, particularly in resource-limited settings.

The open-source nature of this project, combined with
its demonstrated performance, provides a foundation for
the future development of more sophisticated CSF moni-
toring solutions. While technical challenges remain, this
study suggests that continuous optical monitoring of CSF
characteristics could become a valuable tool in neurosur-
gical care, potentially reducing the need for frequent CSF
sampling and improving early detection of infections.
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3D-printed endoscopic C-spine training model

Development and validation of a cost-effective three-
dimensional-printed cervical spine model for endoscopic
posterior cervical foraminotomy training: a prospective
educational study from Turkey

Bilal Bahadir Akbulut"?, Elif Ezgi Cenberlitas', Mustafa Serdar Béliik', Tagkin Yurtseven', Hiiseyin Bic;eroglul

Study Design: Expanding upon established surgical simulation methods, we developed a fused deposition modeling three-dimensional
(3D)-printed model of the C1—T1 vertebra for posterior cervical foraminotomy training that features silicone-based neural elements, poly-
urethane foam-based ligaments, and polyethylene terephthalate glycol vertebrae.

Purpose: This study evaluated the effectiveness of a cost-efficient 3D-printed training model designed to help neurosurgical residents
acquire fundamental skills in endoscopic posterior cervical foraminotomy while addressing the technique’s challenging learning curve
and limited training resources.

Overview of Literature: Only a few studies have investigated the efficacy of such a model.

Methods: Eight neurosurgery residents each with over 2 years of training completed four training sessions on two randomly assigned
cervical spine levels using the newly developed 3D-printed model. A simple plumbing endoscope was used for real-time surgical visual-
ization.

Results: Among the 64 completed surgical levels, left-sided procedures showed significantly higher insufficient decompression rates
than did right-sided procedures (25.0% vs. 3.6%, p=0.002). However, no significant difference in overall complication rates was observed
between sides (p=0.073). Surgical parameters remained consistent across sides, with no significant differences in operative duration.
Brunner-Langer analysis revealed substantial improvements in operative duration (mean duration decrease from 21:42+2:15 to 6:33+0:42
minutes, p=0.004) and total complications (mean decrease from 2.1+0.8 to 0.4+0.5, p=0.007) across sessions. Although fluoroscopy tim-
ing showed marginal improvement (mean duration decrease from 2:12+1:15 to 0:55+0:23 minutes, p=0.057), the number of fluoroscopic
images tended to decrease.

Conclusions: Our findings suggest that this novel 3D-printed cervical spine model could be a viable, low-cost option for neurosurgical
training programs aiming to help residents develop essential endoscopic skills in a controlled setting. Facilitating early proficiency in pos-
terior cervical foraminotomy can serve as a valuable intermediate step before transitioning to cadaveric models and clinical practice.

Keywords: Endoscopes; Residency; Minimally invasive surgical procedures; Three-dimensional printing; Simulation training

Introduction

Endoscopic posterior cervical foraminotomy has gar-
nered increasing attention as a minimally invasive
technique that somewhat reduced infection rates and
decreased postoperative pain compared to conventional
microsurgical approaches [1-5]. Despite these benefits,
the procedure has a shallow learning curve, necessitat-
ing substantial hands-on experience to mitigate poten-
tial complications, such as root palsy, dural tears, and
iatrogenic instability [4,6-10].

Evidently, this outstanding technique requires thor-
ough training, yet access to comprehensive educational
resources remains limited, particularly in low- and
middle-income countries. Traditional training mo-
dalities, including cadaveric dissections and high-end

184 nhttps://doi.org/10.31616/as].2025.0050

commercial simulators, can be cost prohibitive and are
often subject to ethical and logistical barriers [11-13].
These constraints hinder the widespread adoption of
endoscopic procedures and impede the democratiza-
tion of neurosurgical education.

In response, alternatives such as three-dimensional
(3D)-printed models and virtual reality (VR) simula-
tors have gained traction given their cost-effectiveness
and ease of dissemination [14-20]. Although VR solu-
tions bypass many logistical hurdles, they cannot rep-
licate the tactile feedback inherent to physical training
models. In contrast, 3D-printed simulators can be pro-
duced inexpensively, with none of the ethical concerns
associated with animal or cadaveric use, while still pro-
viding hands-on experience in surgical anatomy and
instrumentation.
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To address these challenges, we developed a fused
deposition modeling (FDM) 3D-printed cervical spine
model to help neurosurgery trainees understand the
fundamentals of endoscopic posterior cervical fo-
raminotomy. Using readily available materials and a
straightforward design, we aimed to create a realistic
yet highly affordable model that could serve as an in-
termediary step before transitioning to more advanced
and costly simulation tools. The current study evaluated
the effectiveness of our novel simulator in facilitating
early skill acquisition among neurosurgery residents.

Materials and Methods

Ethical standards and participant consent

This study adhered to the ethical principles outlined in
the Declaration of Helsinki and had received ethical ap-
proval from the Institutional Review Board of Ege Uni-
versity (decision no., 24-4.1T/17; date: April 25, 2024),
ensuring that all research involving human subjects was
conducted following internationally recognized ethical
standards. Before participating in the study, informed
consent was obtained from all neurosurgery residents.

Vertebra model preparation

Using spine model files licensed under the Creative
Commons Attribution-Share Alike 2.1 Japan license
[21], we developed a 3D model spanning from C1 to
T1. The model incorporates a silicone-based spinal
cord and roots, as well as a polyurethane foam expand-
ing foam to simulate soft tissue structures. Meshmixer
ver. 35.0 (Autodesk, San Francisco, CA, USA) was used
to modify the vertebra and add a baseplate, whereas
Autodesk Fusion ver. 2.0.x (Autodesk) was employed to
create the mold for the dura, roots, and skin, along with
a rigid box to serve as a waterproof container and dark
chamber.

The final model was printed on a P1S FDM printer

(Bambu Lab, Shenzhen, China) using three walls, a 0.2-
mm layer height, 30% adaptive infill, and four top lay-
ers. To ensure consistency, all models used in the study
were printed according to these specifications. Addi-
tional printing details and relevant files are available in
our online repository (https://github.com/AkbulutBB/
cervicalendoscope).

Soft tissue preparation

A silicone mold was prepared for the spinal cord and
nerve roots using Fusion 360 (https://www.autodesk.
com/), with a separate mold created for the “skin” This
skin features two slit openings where instruments could
be introduced, overlying the dark chamber. Room-
temperature-vulcanizing silicone with a Shore hardness
of 5 was selected for its affordability and suitability in
simulating tissue-like properties. Unlike our previous
lumbar model wherein the lamina and vertebral body
was printed separately [22], the current model was cre-
ated by printing the C1-T1 vertebrae as a single piece
(Fig. 1A). We then threaded the silicone spinal cord
through the spinal canal, inserted the roots into their
corresponding foramina using forceps (Fig. 1B), and
sprayed expanding insulation polyurethane foam to fill
the disc space. This foam simulated a protruding disc
by pushing the roots posteriorly and then enveloping
the roots to mimic the ligamentum flavum. After a 24-
hour curing period, any foam that expanded beyond
the lamina was trimmed with a snap-blade knife, sub-
sequently exposing the lamina and the facets (Fig. 1C).

Training equipment design and setup

We improved upon our previous lumbar model by
introducing a sliding mechanism attached to a plastic
tub rather than securing the model with screws into
plywood (Fig. 2A, B). This adjustment allowed for more
efficient switching between trainees and prevented wear
on the attachment plate. Given our budget constraints,

Fig. 1. Three-dimensional (3D) printed cervical spine model assembly stages. (A) The raw 3D-printed C1-T1 vertebral model immediately
after printing. (B) The model after placement of the silicone-based spinal cord and nerve roots; the yellow arrow indicates one of the nerve
roots. (C) The final state after applying and trimming polyurethane foam, simulating soft tissue and ligamentum flavum.
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Fig. 2. The training model housing and setup. (A) The dark chamber with sliding mechanism (yellow arrow) and removable lid with gasket
(red arrow). (B) View showing the cervical spine model being inserted into the sliding track of the chamber. (C) The complete setup in sur-
gical configuration, showing the slit openings for instrument access (magenta arrow) and the endoscope with custom handle (green arrow).

Fig. 3. Endoscopic views captured using the low-cost plumbing endoscope,
demonstrating sufficient image quality for training purposes. (A) Endoscopic
view showing C6 vertebra (green dashed line) and C7 vertebra (red dashed
line) with K-wire placement at the facet joint for level localization. (B) Surgi-
cal hook probing the soft tissue to identify the inferior articular process (IAP)
of C6 (outlined in green). (C) Visualization after IAP removal reveals the su-
perior articular process (SAP) of C7 (red dashed line) with hook placement for
soft tissue mobilization. (D) Initial nerve root exposure (red arrow) following
partial drilling of the SAP and removal of overlying soft tissue. (E) Progressive
exposure of the nerve root (red arrow) after additional SAP removal. (F) Com-
pleted foraminotomy showing the fully decompressed nerve root (red arrow),
visible spinal cord (yellow arrow), and exposed disc space (green arrow).

a low-cost plumbing endoscope (Kebidumei, China)
was used for visualization (Fig. 2C). Although the qual-
ity of this endoscope may not match that of high-end
medical equipment, it provided sufficient surgical view
for our training purposes and allowed us to keep the
overall cost of the model low (Fig. 3). We created a cus-
tom polyethylene terephthalate glycol (PETG) handle
to house the endoscope and incorporate an irrigation
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channel compatible with standard intravenous line tub-
ing. Initial trials using a uniportal endoscope design
proved unfeasible considering that vibrations from the
drill impaired visualization and the specialized surgical
tools necessary for that approach were unavailable.

Each newly printed model required approximately
4 hours to print, providing four surgical levels (C3-4,
C4-5, C5-6, and C6-7). To account for silicone cur-
ing and polyurethane foam setting time, each model
required roughly 2 days to prepare and assemble.
Switching among residents during the training sessions
required less than 5 minutes.

Subject selection and procedure randomization

Residents in their second postgraduate year (PGY 2)
were deemed eligible considering that they were ca-
pable of taking calls and performing emergency proce-
dures at our clinic. Consequently, eight residents each
with over 2 years of training participated in this study.
Although all residents were able to perform posterior
cervical foraminotomy under supervision, none had
previously performed or assisted in endoscopy-assisted
posterior cervical foraminotomy. All participating resi-
dents were right-handed.

The order of procedures was randomized using the
Fisher-Yates shuffle algorithm implemented through
the NumPy random.permutation() function (Python
ver. 3.x [https://www.python.org/] and NumPy ver.
1.21.0 [https://numpy.org/]) to ensure an unbiased dis-
tribution of vertebral levels and operative sides [23,24].
Randomization was organized into blocks of four ses-
sions, each containing two distinct cervical levels and
two different sides, thereby standardizing the training
intervals and exposure to technique variations.

Training session design

All training sessions were conducted after working
hours (18:00 to 20:00) to minimize disruptions and
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maintain consistency. The hands-on testing compo-
nent consisted of three sessions at 1-week intervals to
reduce learning decay while allowing adequate rest
between sessions. Before the first session, each resident
participated in a standardized 30-minute orientation
covering the relevant cervical anatomy and radiology
in relation to the structures in our 3D-printed model. A
pre-operated model was then shown in both plain view
and under endoscopic visualization to familiarize the
trainees with the silicone nerve roots, simulated dura,
polyurethane-based foraminal tissues, and PETG bone
structures. This orientation was followed by a 10-min-
ute hands-on exploration, during which the residents
practiced manipulating the Midas Rex drill (Medtronic,
Dublin, Ireland), Kerrison rongeurs, disc forceps, and a
blunt nerve hook under endoscopic guidance.

Once confident with manipulating the endoscope,
the residents began the procedure by palpating the spi-
nous processes (starting from C7) to identify the cor-
rect level. A Kirschner wire was inserted through the
silicone while the research team provided fluoroscopic
confirmation (Ziehm Solo fluoroscopy unit; Ziehm Im-
aging GmbH, Niirnberg, Germany). The attending sur-
geon recorded the duration from the start of palpation
to the final wire placement. The residents were allowed
to seek assistance in interpreting the fluoroscopy im-
ages or correcting any miscounts of the vertebral levels.
Given our emphasis on endoscopic surgical skill rather
than fluoroscopic proficiency, necessary help in level
identification was provided without penalty.

After confirming the surgical level, the residents intro-
duced the endoscope through the designated opening
in the skin overlay, located and removed the Kirschner
wire, and then used the Midas Rex drill (Medtronic) to
thin the inferior articular process of the superior ver-
tebra and the superior articular process of the inferior
vertebra following established protocols. At this step,
irrigation was performed using a saline bag connected
to the irrigation channel of the endoscope. Once the
eggshell thickness of the bone was reached, the residents
palpated the space with a blunt hook, mobilized any re-
maining soft tissue, and removed the bone with 2-mm
Kerrison rongeurs to enlarge the surgical corridor. The
polyurethane foam meant to mimic the ligamentum
flavum was dissected and removed using punch forceps.
The trainees concluded the surgery once they believed
sufficient bone was removed and the root was fully
decompressed, making user to confirm that the hook
could be inserted comfortably into the neural foramen
and that the margins of the pedicles could be palpated.

Following each session, the attending surgeon re-

viewed the model in the endoscopic view and then
examined the model outside the dark chamber with
the trainee, offering visual and tactile feedback on bone
removal adequacy and overall technique. Residents also
completed a Likert scale questionnaire to evaluate the
model’s educational value.

Assessment of the surgery

Operative times, the number of fluoroscopic checks, and
the duration of fluoroscopy use were documented. Op-
erative time was analyzed separately from fluoroscopic
time. Decompression was deemed successful if less
than 50% of the facet joint was removed, the nerve root
was fully mobilized, a nerve hook could pass smoothly
through the foramen, and the margins of the pedicles
could be palpated. Excessive bone removal (over 50% of
the facet) and root injury (e.g., transection or avulsion)
were also recorded. These four key parameters, namely
excessive bone removal, root injury, wrong-level surgery,
and incomplete decompression, were aggregated into
a 4-point score, with 0 signifying a perfect score and 4
representing the most severe outcome.

During Kirschner wire placement, the research team
provided radiological assistance to ensure that the cor-
rect level was targeted. However, if a resident ultimately
performed the procedure on an unintended level (e.g.,
operating at C5-6 left instead of the planned C4-5 left),
the session was documented according to the actual
level treated. The originally intended level was then re-
assigned to a future session, ensuring that each resident
still gained experience at every designated level.

Statistical analysis

Analyses were conducted using R software ver. 4.4.2
(R Foundation for Statistical Computing, Vienna, Aus-
tria) and IBM SPSS ver. 27.0 (IBM Corp., Armonk, NY,
USA). Descriptive statistics were calculated in SPSS,
with the results being presented as means and standard
deviations for normally distributed variables and medi-
ans and interquartile ranges for variables not following
normal distributions. For all analyses, statistical signifi-
cance was set at p<0.05.

Our primary statistical approach involved the Brun-
ner-Langer nonparametric analysis (F1-LD model),
implemented through the nparLD package in R. This
method is particularly well-suited for our study design
given that it handles longitudinal data without requir-
ing assumptions of normality or sphericity, making
it ideal for small-sample, repeated-measures designs.
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We calculated the relative treatment effects (RTEs) for
each outcome measure to quantify the magnitude and
direction of changes across sessions, with values rang-
ing from 0 to 1, where 0.5 represents no effect. Notably,
values above 0.5 indicate higher ranks (generally poorer
performance), whereas those below 0.5 indicate lower
ranks (typically better performance) relative to the
overall distribution of measurements.

Results

Eight neurosurgical residents (five PGY-3, one PGY-
4, and two PGY-5) performed a total of 64 procedures,
with each resident completing surgeries on all cervical
levels from C3-4 to C6-7 distributed equally between
the right and left sides.

The most striking finding was the marked disparity
in insufficient decompression rates between the sides,
with left-sided procedures showing significantly higher
rates than did right-sided procedures (25.0% versus
3.6%, p=0.002). Although right-sided procedures
tended to have better outcomes than did left-sided pro-
cedures, with 57.1% and 35.7% of right- and left-sided
procedures having no complications, this difference in
overall complication rates did not reach statistical sig-
nificance (p=0.073).

Surgical metrics showed remarkable consistency
across several parameters. No significant differences
in operative duration (right: 15:58+9:50 minutes ver-
sus left: 13:46+7:47 minutes, p=0.358) or fluoroscopy
timing (right: 1:20+0:55 minutes versus left: 1:35+1:04
minutes, p=0.348) were observed between the sides.
The number of fluoroscopic images required was also
similar between the sides (right: 1.89+1.77 versus left:
2.61%3.51, p=0.341).

Analysis according to cervical level revealed no sig-
nificant differences in surgical parameters or outcomes.
The mean operative times were comparable across all
levels (C3-4: 14:25+8:25 minutes; C4-5: 15:14+8:04
minutes; C5-6: 13:35+9:12 minutes; and C6-7:
14:45+9:36 minutes; p=0.961). Similarly, the fluoros-
copy requirements showed no level-specific variations
in either duration (p=0.977) or number of images
(p=0.979). Complication rates, including insufficient
decompression (p=0.487), were consistent across all
cervical levels.

Time to fluoroscopy improved across sessions, al-
though with marginal statistical significance (analysis of
variance [ANOVA]-type test statistic=2.83, degrees of
freedom [df]=3.30, p=0.057). The RTEs demonstrated
inconsistent patterns of improvement, with some early
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sessions showing higher values (Timel: RTE=0.70;
Time3: RTE=0.73) compared to later sessions (Time4:
RTE=0.33; Time8: RTE=0.35) (Fig. 4).

Operative duration significantly improved across
sessions (ANOVA-type test statistic=5.99, df=3.10,
p=0.004). The initial sessions had notably higher RTEs
(Timel: RTE=0.81), with a marked and consistent de-
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Fig. 4. Box plot showing the time (in minutes) taken to achieve correct fluo-
roscopic localization across eight surgical sessions. Each point represents an
individual procedure, with box plots displaying each session’s median, quar-
tiles, and range. The gradual color transition from purple to yellow represents
the progression of sessions from 1 to 8. A trend toward decreased fluoroscopy
time is observed across successive sessions, with median times decreasing
from approximately 2 minutes in early sessions to under 1 minute in later ses-
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crease observed in later sessions (Time7: RTE=0.23;
Time8: RTE=0.22) (Figs. 5, 6).

Significant changes in total complications were
observed across sessions (ANOVA-type test statis-
tic=4.74, df=3.52, p=0.007). RTE revealed a substantial
decrease in complications from early sessions (Timel:
RTE=0.77) to later sessions (Time7 and Time8: both
RTE=0.26) (Fig. 7).

The number of fluoroscopy images tended to im-
prove, though not reaching statistical significance
(ANOVA-type test statistic=2.36, df=3.54, p=0.088).
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Fig. 6. Line graph showing individual learning curves for each trainee’s surgi-
cal duration (in minutes) across eight sessions. Each colored line represents a
different trainee’s progression. While initial performance varied considerably
(ranging from approximately 10 to 45 minutes), all trainees demonstrated
substantial improvement and converged toward more consistent, shorter op-
erative times (5—10 minutes) by the final sessions, suggesting successful skill
acquisition regardless of starting performance.

Early sessions required more imaging (Timel-3:
RTEs approximately 0.62-0.63), whereas later ses-
sions showed reduced reliance on fluoroscopy (Time8:
RTE=0.35).

Resident feedback demonstrated high satisfaction
with the educational value of the model, particularly re-
garding improvements in surgical technique and overall
confidence in endoscopic procedures (Fig. 8). However,
the participants consistently noted that the low-cost
plumbing endoscope used in the study presented some
practical challenges, specifically poor image quality and
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with box plots showing the median, quartiles, and range. A significant reduc-
tion in complications is observed from early sessions (median of 2 compli-
cations) to later sessions (median of 0 complications) (p=0.007). The color
progression from purple to yellow represents chronological session order,
with later sessions showing lower median values and reduced variability in
complication rates.
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frequent lens fogging that required periodic cleaning
with a gauze. Despite these technical limitations, an in-
tentional trade-off to maintain the model’s affordability,
the residents still regarded the training experience as
highly beneficial for developing fundamental surgical
skills (detailed feedback data available in the Supple-
ment 1).

Discussion

The current study assessed the effectiveness of a novel,
cost-effective 3D-printed cervical spine model for
endoscopic posterior cervical foraminotomy train-
ing. Our findings demonstrate that this model reduces
operative time and complication rates and provides a
safe, controlled environment for residents to hone their
skills. This model, similar to the endoscopic lumbar
surgery simulator developed in our previous research
[22], stands out for its accessibility and affordability.

One of the primary advantages of our model is its
low material cost, which had been achieved by using
widely available PETG filament, polyurethane foam,
and silicone to replicate essential anatomical features
at a fraction of the expense associated with traditional
simulators or cadaveric training. This significant cost
reduction is particularly beneficial for low-resource
settings where economic barriers often limit access to
advanced surgical education [11,13]. By releasing the
model’s design and printing guidelines online, we are
democratizing neurosurgical education, ensuring that
any institution equipped with a standard 3D printer
can reproduce our cervical spine simulator. This open-
source principle ensures that the benefits of our model,
namely its affordability, accessibility, and educational
impact, can be broadly shared rather than restricted to
high-cost commercial solutions.

An itemized examination of material usage under-
scores the economic feasibility of our model. The dark
box, molds, and handle collectively require around 1,000
g of PETG filament at $17.14/kg (approximately $17.14
in total) and are reusable across multiple sessions. The
main silicone “skin” (600 g at $10.97/kg) costs around
$6.58 and is also reusable for several training cycles. In
contrast, the truly single-use components include the
silicone cord (20 g at $0.22 each), the PETG-printed
cervical model (85 g at $1.46 each), and the polyure-
thane foam (60 g at $0.36 per application). These con-
sumables cost approximately $2.04 per new model, pro-
viding eight cervical training levels at roughly $0.26 per
surgical level. This one-time architecture and low-cost
consumables maximize affordability while preserving
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the tactile and visual realism that novice surgeons re-
quire for endoscopic posterior cervical foraminotomy.
Although the initial purchase of a 3D printer can be
a notable expense, with our study utilizing a Bambu
Lab P1S ($800), the same models can also be reliably
produced on more budget-friendly devices, such as the
Creality Ender-3 S1 ($175).

Aside from its cost-effectiveness, our model aligns
with the ethical standards in surgical education. We ad-
dress the moral complexities and logistical constraints
of traditional training methods by offering a realistic
simulator that does not require animal or human ca-
daveric specimens [12,25,26]. Our 3D-printed model
provides a practical and ethically sound alternative
to animal models and cadaveric studies, which often
face sourcing, preservation, and ethical consent issues.
Moreover, unlike many augmented or VR platforms
[14-18], which can be prohibitively expensive and usu-
ally lack robust haptic feedback, our tangible model
enables hands-on practice of drilling, nerve retraction,
and foraminotomy in a setting that closely mimics real
surgical conditions.

A notable finding of our study was the marked dis-
parity in decompression adequacy between surgical
sides, with left-sided procedures showing significantly
higher rates of insufficient decompression than did
right-sided procedures (31.3% versus 3.1%, p=0.003).
This laterality effect may be attributed to two factors.
First, the posterior—inferior trajectory required for left-
sided bone removal with the Kerrison rongeur creates
an awkward working angle for right-handed surgeons,
potentially compromising the precision and extent of
decompression. Second, visualization of the ipsilateral
surgical field demands an unintuitive hand position,
similar to the challenges in identifying residual disc
material during anterior cervical discectomy and fusion
procedures. Although our literature review identified
only one retrospective single-surgeon series that report-
ed no significant differences between sides [27], our
findings suggest that side-specific technical challenges
may be particularly relevant during the learning phase
of endoscopic procedures. Several strategies could
mitigate these laterality-related challenges. Integrating
surgical navigation systems early during training could
provide real-time feedback on instrument positioning
and decompression adequacy. Alternatively, modifying
the operative approach by positioning the surgeon on
the right side of the patient during the surgical treat-
ment of left-sided pathology might create more ergo-
nomic working angles. Moreover, incorporating down-
ward-cutting Kerrison rongeurs, rather than solely
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relying on standard upward-cutting instruments, could
improve instrument handling during left-sided proce-
dures. Future research should systematically evaluate
these potential solutions, particularly by analyzing early
outcomes from experienced training centers, to deter-
mine whether this laterality effect persists beyond the
learning curve or can be effectively addressed through
specific technical modifications.

Similar to our lumbar endoscopy model and previ-
ously published models, the current model cannot sim-
ulate certain complexities of live surgery, such as active
bleeding, muscle tissue, and dynamic tissue responses
[19,22,28,29]. Likewise, the model fails to accommo-
date all potential anatomical variability or fully simulate
water inflow or the nuanced sensation of human bone
under a high-speed drill. Hence, despite being an in-
valuable stepping stone, the simulator should be com-
plemented by higher-fidelity training modalities, such
as cadaver labs, advanced VR systems, or ultimately
supervised live surgeries.

Another area for improvement is the sample size and
generalizability of our study. As with any pilot study,
our participant pool was limited to a modest number
of residents affiliated with a single institution. Although
our power analysis and effect sizes indicated robust im-
provements in operative times, future research should
involve larger cohorts and diverse training environ-
ments to better capture variability in skill acquisition
and affirm our findings” external validity. Furthermore,
despite having tracked parameters such as fluoroscopy
use and operative times, objective measures of compli-
cation risk, especially dural tears or nerve root injuries,
remain challenging to simulate. This shortcoming un-
derscores the need for continued research and develop-
ment in surgical simulation.

Another vital consideration for simulating iatrogenic
trauma is the choice of the soft-tissue analog. Our lum-
bar discectomy model used thermoplastic polyurethane
(TPU) filaments for the dura and nerve roots, allowing
the paint layers to peel off with tool mismanagement
and reveal the extent of damage [22]. For the cervical
model, we opted for silicone to more faithfully replicate
the cord and root structures. In thin, delicate segments
(roots with a diameter of 3 mm), silicone more closely
approximates the elasticity and tactile sensation of the
cervical anatomy than does TPU. However, silicone is
famously nonadhesive, consequently preventing the ap-
plication of the paint layers designed to peel and reveal
microtrauma, as had been done previously. In practice,
however, the smooth surface of silicone makes cuts and
defects visually obvious, reducing the need for paint

layers. Regardless, the lack of a paint-peel metric hin-
ders the precise quantification of minor surface abra-
sions. Future refinements could explore other forms
of surface treatments to more systematically simulate
dural or nerve injury.

Despite these constraints, the model offers an in-
novative, replicable framework for initial training in
endoscopic posterior cervical foraminotomy. Partici-
pants found the simulator realistic enough to build
confidence in surgical ergonomics, drill handling, and
endoscopic visualization, skills that can be transfer-
able to higher-fidelity training or clinical practice once
established. From an institutional standpoint, the low
cost and ease of printing make our model suitable for
repeated, iterative practice sessions. This architecture
is particularly beneficial for novice residents who often
require extended hands-on exposure before developing
proficiency in delicate endoscopic procedures.

Our 3D-printed model also has substantial potential
for expansion beyond its current application. The sys-
tem could be readily adapted for more complex proce-
dures, such as cervical decompression or laminoplasty,
by maintaining the same baseplate and dark chamber
structure. One promising avenue involves incorporat-
ing patient-specific anatomical variations by converting
DICOM images from real patients with foraminal or
central stenosis into printable 3D models and integrat-
ing these into our baseplate design, a process that typi-
cally requires less than a day to complete. To further
democratize neurosurgical education, these models
could utilize anonymized cases from open repositories,
such as the DICOM Library, funded by the European
Union, allowing free sharing across training institutions
worldwide. Integration into augmented reality repre-
sents another compelling frontier, enabling trainees to
visualize tool and camera positioning in real-time when
combined with navigation systems. Such a technology
could enhance spatial awareness during procedures or
more comprehensively simulate the operating room
environment. Although these advanced applications
exceed the current scope of our study, they offer per-
spectives for future collaborative research efforts aimed
at further reducing barriers to high-quality endoscopic
spine surgery training.

Conclusions

Our 3D-printed cervical spine simulator represents an-
other step toward our broader initiative to democratize
neurosurgical education. Much like our previously re-
ported model for lumbar endoscopic surgery, this cer-
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vical platform underscores the feasibility of combining
open-source 3D printing technology, inexpensive ma-
terials, and carefully engineered designs to produce a
practical training solution. Although our model cannot
simulate the complexity and variability of live surgery;, it
is a powerful adjunct for bridging the gap between the-
oretical knowledge and high-fidelity surgical practice,
ultimately enhancing the confidence and competence
of neurosurgery trainees.

* The materials needed to construct this innovative
three-dimensional-printed spine model cost less
than $1 per training level, making it highly afford-
able.

* The use of the model significantly improved sur-
gical efficiency, with mean operative durations
decreasing from 21:42+2:15 to 6:33+0:42 minutes
across training sessions.

* The model effectively simulates tissue handling us-
ing silicone-based neural elements, polyurethane
foam-based ligaments, and polyethylene tere-
phthalate glycol vertebrae, providing residents with
realistic tactile feedback.

* This accessible and cost-effective alternative to
cadaveric training significantly reduced complica-
tion rates across sessions (from 2.1+0.8 to 0.4+0.5),
making it suitable for various resource settings.
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ARTICLE INFO ABSTRACT

Keywords: Objective: This study aimed to compare the pain intensity, spine structure, and body composition according to
Low back pain functional disability levels in patients with acute discogenic lumbar radiculopathy (DLR).
Posture

Methods: A total of 118 women (n = 83) and men (n = 35) patients with acute DLR (mean age: 51.87 + 13.38
years) were included in the study. The function ability was measured with the Oswestry Disability Index, pain
intensity was measured with the Visual Analogue Scale, spine structure was measured with the Spinal Mouse®
device, and body composition was measured with the Bioelectrical Impedance Analysis System.

Results: Patients with mild functional disability levels had significantly lower activity (p<.001) and night pain
intensity (p = 0.001) than patients with moderate, severe, and completely functional disability levels, and pa-
tients with completely functional disability levels had significantly higher rest pain intensity (p = 0.005) than
patients with mild, moderate, and severe functional disability levels. Patients with mild functional disability
levels had significantly better spine check scores (p = 0.001), posture (p = 0.005), and mobility (p = 0.003) than
patients with moderate, severe, and completely functional disability levels. Patients with mild functional
disability levels had significantly lower fat percentage (p = 0.032), and higher basal metabolic rate (p = 0.024)
than patients with moderate, severe, and completely functional disability levels.

Conclusion: Pain intensity, spinal structure, and body composition of acute DLR patients differ greatly according
to their functional disability levels. Although it is known that the level of functional disability of patients is a
result of the severity or prognosis of the disease, performing different treatment methods aimed at decreasing the
functional disability level of patients by health professionals may be important in terms of coping with the
disease.

Disability evaluation
Body composition

1. Introduction medication, and medical imaging and indirect costs such as work

absenteeism for society (Becker et al., 2010).

Low back pain (LBP) is one of the most common disorders in the
general population, generating pain, disability, and psychosocial or so-
cioeconomic consequences (Ramond-Roquin et al., 2015). The point
prevalence and the 1-month prevalence of LBP in the general population
are estimated to be 11.9% and 23%, respectively (Hoy et al., 2012). It is
reported that approximately 60%-80% of individuals suffer from LBP at
least once in their life span (Balthazard et al., 2012). Furthermore, it
generates enormous direct costs such as health care consumption,

Although it is generally known that LBP is non-specific, lumbar disc
herniation (LDH) is one of the most important causes of LBP (Braun
et al., 2014). Approximately 80% of the structures responsible for LBP
are related to the intervertebral discs and may be accompanied by
radicular symptoms (Choi et al., 2015; Braun et al., 2014). This radiating
pain is known as discogenic lumbar radiculopathy (DLR) which is
caused by the compression of lumbar spinal nerve roots (Amjad et al.,
2022). Annual prevalence of DLR varies between 2% and 34%, possibly
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due to differences in the interpretation of clinical symptoms and signs,
and affects more men than women (2:1) (Konstantinou and Dunn, 2008;
Manek and MacGregor, 2005; Schoenfeld et al., 2012). The overall DLR
is estimated at 4.8 per 1000 person-years (Ahmed et al., 2022b).
Nowadays, DLR is one of the leading causes of functional limitations or
disabilities worldwide (Chew et al., 2022). Furthermore, the functional
disability related to DLR are expected to increase in the coming decades
with industrialization and/or physical inactivity (Hartvigsen et al.,
2018). On the other hand, the pain intensity may vary depending on the
level of pathological and/or degenerative changes occurring in the
intervertebral discs and the resulting compression of the lumbar spinal
nerve roots.

The vertebral column is an important mechanical structure in dy-
namic equilibrium in healthy individuals and is maintained by a com-
bination of structures, innervated by both mechanoceptors and
nociceptors (Mehta et al., 2022). With the degenerative processes, spine
structures results in irreversible chronic neural irritation. Also, the
normal lordosis of the lumbar vertebrae and the wedge-shaped disks
produce the angulation between the fifth lumbar vertebra and the
sacrum, and traumatic and atraumatic problems between L5 and S1 are
relatively common. As a result of the inclination of the superior surface
of S1, L5 tends to slide inferiorly and anteriorly in the setting of spon-
dylolysis. Lumbar nerve radiculopathy or DLR, which can occur at
different levels in the lumbar region, frequently occurs due to spondy-
losis and spondylolisthesis, especially at the L5-S1 level. On the other
hand, it has been reported that the increase in pro-inflammatory cyto-
kines produced by hypertrophic adipose tissue is partially responsible
for the increase in the prevalence of LBP in obese patients, in addition to
increasing the mechanical stress caused by excess weight (da Cruz Fer-
nandes et al., 2018). Moreover, mechanical stress caused by excess
weight can negatively affect the alignment and biomechanics of the
spine. Furthermore, it has been emphasized that there is a relationship
between low back pain and body composition (Tarabeih et al., 2022a;
Tarabeih et al., 2022b). Therefore, spine structure and body composition
are an important parameters that should be investigated in patients with
DLR.

Previous studies on DLR have primarily examined the effects of
different treatment methods on functional disability and pain in these
patients (Amjad et al., 2022; Rehman et al., 2022; Ahmed et al., 2022a).
Moreover, it was concluded that the body composition and spinal
structures of these patients were not sufficiently focused on. However,
the functional disability seen in patients with DLR may cause an increase
in pain intensity, worsening body composition, and therefore negative
biomechanical changes in the spine structure. Moreover, the pain

Fig. 1. Spine structure assessment with the Spinal Mouse.
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intensity, body composition and spine structure involvement may differ
in patients with DLR according to different levels of functional
disability. Therefore, this study aimed to compare the pain intensity,
spine structure, and body composition according to functional disability
levels in patients with acute DLR. We hypothesized that pain intensity,
spine structure, and body composition would worsen with functional
disability in patients with acute DLR.

2. Methods
2.1. Design and aspect of the study

The present study which was planned as a cross-sectional study was
carried out at Izmir Katip Celebi University Physiotherapy and Reha-
bilitation Application and Research Center in December. The study
protocol was approved by the Izmir Katip Celebi University Non-
Interventional Clinical Studies Ethics Committee (Approval Number:
0543). The study was conducted in accordance with the principles of the
Declaration of Helsinki. A written informed consent was obtained from
the participants. Also, all participants were informed about the aims and
benefits of the study.

2.2. Participant

A total of 118 women (n = 83) and men (n = 35) patients with acute
DLR who were diagnosed with acute DLR by a neurosurgeon, vol-
unteered to participate, and met the inclusion criteria were included in
the study. The inclusion criteria for the study were as follows: having
symptoms such as functional disability, low back and/or leg pain,
numbness, and tingling for less than 4 weeks, radiological findings to be
confirmed by magnetic resonance imaging (MRI), a positive score on the
Straight Leg Raise test (pain between 35° and 75°), and a restricted
lumbar range of motion (25% and 20% reduction in flexion and exten-
sion, respectively) (Parker et al., 2010; Ahmed et al., 2022a, 2022b).
Also, the exclusion criteria for the study were as follows: having a
segmental instability, severe neurological deficit, cognitive dysfunction,
spinal compression fracture, spondylolisthesis, and spinal fusion (Kocak
et al., 2018; Asafu Adjaye Frimpong et al., 2020).

2.3. Outcome measures

Descriptive characteristics (age, gender, height, and weight) of par-
ticipants were recorded through face-to-face interviews. Then, partici-
pants were divided into 4 groups according to their functional disability
levels [mild disability n = 23), moderate disability (n = 39), severe
disability (n = 34), and completely disabled (n = 22)]. Pain intensity,
spine structure, and body composition were compared according to their
functional disability levels.

2.4. Functional disability

The functional disability was assessed with the Oswestry Disability
Index (ODI). The ODI is a valid and reliable self-administered ques-
tionnaire that is considered the “gold standard” in assessing the func-
tional disability of patients with LBP (Fairbank and Pynsent, 2000). The
Turkish validity and reliability study of the index was conducted by
Yakut et al., in 2004 (Yakut et al., 2004). It contains ten sections
involving pain intensity, personal care, lifting, walking, sitting, stand-
ing, sleeping, social life, travelling, employment/homemaking. Each
section has six possible answers to be marked on a 0 to 5 points. The
lowest score that can be obtained from the index is O and the highest
score is 50. The higher scores indicate a higher level of functional
disability. Scores obtained from the index between 0 and 4, 5 to 14, 15 to
24, 25 to 34, and 35 to 50 are interpreted as “no disability”, “mild
disability”, “moderate disability”, “severe disability”, and “completely
disabled”, respectively. In addition, the functional disability of
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Assessed for eligibility (n=139)

Excluded (n=19)
- Not meeting inclusion criteria (n=12)

[severe neurological deficit (4),

segmental instability (3), spinal
compression fracture (2),
spondylolisthesis (2), spinal fusion (1)]

- Not volunteer to participate (n=7)

Patients included in the study (n=120)

Patients with missing data (n=2)

A4

Patients whose data were analyzed (n=118)

Fig. 2. Flowchart of participants.

participants can be interpreted as a percentage in line with the scores
obtained from the index (Mehra et al., 2008).

2.5. Pain

The pain intensity was assessed with the Visual Analogue Scale (VAS)
that is most frequently used to assess the pain intensity of patients with
LBP (Ferreira-Valente et al., 2011; Bijur et al., 2001). The VAS is a scale
numbered horizontally from 0 to 10 (“0” no pain, and “10” the worst
pain) and 10 cm long in total. In the present study, patients were asked
to mark the intensity of pain they felt during activity, at rest, and at night
on this scale.

2.6. Spine structure

Spine structure was assessed with the Spinal Mouse® (Idiag, Vol-
kerswill, Switzerland) device (Fig. 1). It is a non-invasive, radiation-free,
and computer-assisted electromechanical device. The handheld wireless
mouse included in the device is connected to a computer via bluetooth.
The raw data reaches the computer via bluetooth and is evaluated by the
software (Mannion et al., 2004; Post and Leferink 2004). The device has
measurement options in different planes, provides the opportunity to
evaluate both the posture and mobility of the spine, and gives valid, and
reliable results (Zafereo et al., 2016; Guermazi et al., 2006; Fadaee et al.,
2017; Topalidou et al., 2014). During the assessment, the processes
spinosus of the spine from C7 to S3 were marked and the mouse was

slide along the spine from top to bottom from the skin surface at a
constant speed and pressure. The assessments were performed in an
upright position for spinal posture, maximum forward flexion position
for spine mobility, and raising her stretched-out arms to shoulder height
with weights, designed according to the body weight, in each hand for
postural competency. “Spine check score”, “Posture”, “Mobility” and
“Postural competency” values obtained from the device were used for
analysis in the present study.

2.7. Body composition

Body composition was assessed with the Bioelectrical Impedance
Analysis System (Bodystat 1500, Bodystat Ltd., Douglas, UK). This
analysis system is a method in which a low level electric current (500
HA-800 pA) with a frequency of 50 kHz is delivered to the body and then
the resistance of the body against this electric current is measured.
During the evaluation, the participant was asked to remove the metal
objects from their bodies and lie on their back in a comfortable position.
Then, after entering the age, height, weight, waist, and hip circumfer-
ence information into the device, a total of four superficial adhesive
electrodes were attached to different parts of the body (right wrist level
dorsal surface, right hand second and third metacarpophalangeal joint
level, right ankle dorsal surface and right foot first and second meta-
tarsophalangeal joint level) and measurements were performed (Bizon
et al., 2021). As a result, waist-hip ratio, total body fat, fat percentage,
and basal metabolic rate were taken into account for measurement
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Fig. 3. The Normal Q-Q Plot (a), and the Boxplot (b) of the functional disability score, normal Q-Q Plot (c), and the Boxplot (d) of the pain (activity) intensity, normal
Q-Q Plot (e), and the Boxplot (f) of the pain (rest) intensity, normal Q-Q Plot (g), and the Boxplot (h) of the pain (night) intensity.

purposes. Also, weight and height was measured on an empty stomach
and without excessive fluid intake. The heights of participants while
standing in bare feet were measured with a wall-fixed stadiometer
(Harpenden Stadiometer, Holtain Limited, Crosswell, UK) and recorded
in centimeter (cm) (Sgrensen et al., 2020). The weights of participants
were measured with a scale with a precission of 0.01 kg (kg). The body
mass was calculated with the standard formula [body weight divided by
the square of the height (kg/mz)] (Abdellatif and Al-Hadabi 2020).

2.8. Sample size and statistical analyses

Sample size was calculated with the G*Power (G*Power Ver. 3.0.10;
Franz Faul, Universitat Kiel, Germany) package program (Faul et al.,
2007). According to the power analysis performed prior to the study,
having the F tests, ANOVA, one-way analysis for 4 groups, with an effect
size of 0.4 and a power of 90%, it was determined that at least 96

participants should be included in the study. However, a total of 120
participants were included in the study, anticipating a drop-out rate of
25%. A total of two participants’ data were not included in the data
analysis due to missing data. The data analysis of the study was
completed with the data of 118 participants. The flowchart of partici-
pants were presented in Fig. 2.

Statistical analyses were performed using Statistical Package for the
Social Sciences (version 22; IBM, Armonk, NY). The normality of all
variables was determined with the Shapiro-Wilk test as well as the
quantile-quantile plot (Q-Q plot) and Boxplot (for functional disability
and pain intensity) (Fig. 3). Descriptive statistics of participants were
given as mean and standard deviation (mean + SD) or number (n) and
percentage (%). One-way analysis of variance (ANOVA) and chi-square
test were used to compare the descriptive statistics of participants ac-
cording to their functional disability levels. Also, one-way ANOVA was
used to compare measurement values between groups. When a
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Table 1
Comparison of descriptive characteristics of patients according to their func-
tional disability levels.

Functional disability level

Mild (n = Moderate (n Severe (n Completely (n p*
23) =39) =34) =22) value
n (%) n (%) n (%) n (%)
Gender, n (%)
Women 14 28 (71.80) 24 17 (77.30) 0.674
(60.90) (70.60)
Men 9 (39.10) 11 (28.20) 10 5(22.70)
(29.40)
Mean Mean+SD Mean Mean+SD ph
+SD +SD value
Age, year 49.60 + 52.58 + 53.82 + 49.52 +£14.12  0.590
12.20 14.76 12.29
Height, 167.09 + 162.15 + 161.29 + 161.76 £ 8.49  0.147
cm 10.53 10.75 9.29
Weight, 85.73 + 84.49 + 84.28 + 87.21 +£21.48  0.927
kg 25.78 13.38 12.59

SD: Standard deviation; p®: Chi Square Test; p®: One-way ANOVA.

significant difference was found between the measurement values be-
tween the groups as a result of the comparison, Bonferroni correction
was used to determine which group caused this difference. The signifi-
cance level (o) was set at 0.05.

3. Results

Comparison of the descriptive characteristics of patients according to
their functional disability levels were presented in Table 1. There was no
significant difference between the descriptive characteristics such as
gender (p = .674), age (p = .590), height (p = .147), and weight (p =
.927) of the patients according to their functional disability levels.

Comparison of pain intensity, spine structure, and body composition
of patients according to their functional disability levels were presented
in Table 2. For the pain intensity analyses, patients with mild functional
disability levels had significantly lower activity (p<.001) and night pain
intensity (p = 0.001) than patients with moderate, severe, and
completely functional disability levels. Patients with completely func-
tional disability levels had significantly higher rest pain intensity (p =
0.005) than patients with mild, moderate, and severe functional
disability levels. Column chart for pain intensity were also presented in
Fig. 4.

For the spine structure analyses, patients with mild functional

Table 2
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disability levels had significantly better spine check scores (p = 0.001),
posture (p = 0.005), and mobility (p = 0.003) than patients with
moderate, severe, and completely functional disability levels. There was
no significant difference between the postural competencies of the pa-
tients according to their functional disability levels (p = 0.180). Column
chart for spine structure were also presented in Fig. 5.

For the body composition analyses, there was no significant differ-
ence between the waist-hip ratio (p = 0.747), body mass index (p =
0.376), and total body fat (p = 0.531) of patients according to their
functional disability levels. Patients with mild functional disability
levels had significantly lower fat percentage (p = 0.032), and higher
basal metabolic rate (p = 0.024) than patients with moderate, severe,
and completely functional disability levels. Column chart for body
composition were also presented in Fig. 6.

4. Discussion

As a result of the study, it was seen that patients with mild functional
disability levels had lower activity and night pain intensity, better spine
check scores, posture, and mobility, and lower fat percentage and higher
basal metabolic rate than patients with moderate, severe, and
completely functional disability levels. Also, patients with completely
functional disability levels had higher rest pain intensity than patients
with mild, moderate, and severe functional disability levels.

According to Nagi’s disability model, when any pathology or im-
pairments occur, functional limitations and disabilities also occur as a
result (Nagi, 1965). DLR is one of the most important causes of func-
tional limitations or disabilities around the world (Chew et al., 2022).
Also, one of the most common symptoms experienced by patients with
DLR is pain (Baron et al., 2016). However, the pain intensity occurring
in the vertebral column may vary depending on the pathology or the
level of degenerative changes that develop due to pathology. On the
other hand, it is believed that increased functional status and decreased
pain would lead to a sense of well-being and improved quality of life
(Amjad et al., 2022).

It was observed that studies regarding the functional disability and
pain intensity of patients with DLR largely focused on the effects of any
treatment method on these variables (Ahmed et al., 2022b; Kostadinovic
et al., 2020; Jovici¢ et al., 2012; Vanti et al., 2021; Danazumi et al.,
2021). Considering the results obtained from these studies, it was
observed that different methods such as low-level laser therapy, lumbar
stabilization and thoracic mobilization exercise program, mechanical
traction, and manual therapy techniques produce similar positive effects
on the functional disability and pain intensity of patients with DLR.

Comparison of pain intensity, spine structure, and body composition of patients according to their functional disability levels.

Functional disability level

Mild (n=23) Mean+SD Moderate (n=39) Mean+SD Severe (n=34) Mean+SD Completely (n=22) Mean+SD p? value

Pain Intensity

During activity 5.17+3.01" 7.42+2.29 7.45+2.31 8.39+1.72 <.001%**

At rest 3.82+3.07 5.56+2.60 5.21+3.33 7.15+3.10" .005**

At night 2.59+3.44" 4.98+3.14 5.24+3.54 6.99+3.48 .001**
Spine structure

Spine check scor 39.824+12.56" 34.23+15.84 28.55+10.90 25.95+9.53 .001**

Posture 45.00+17.11" 35.74+21.63 29.70+16.31 26.45+17.70 .005%*

Mobility 44,13+27.23" 28.94+15.00 25.94+12.71 30.40+20.23 .003**

Postural competency 40.17+19.90 35.76+18.90 32.82+18.67 28.72+13.13 .180
Body composition

Waist-hip ratio 0.86+0.05 0.87+0.06 0.89-+0.08 0.88+0.08 747

Body mass index 30.19+6.44 32.12+7.40 34.43+9.78 33.87+7.14 .376

Total body fat 29.08+15.10 33.01+15.18 36.88+11.39 38.43+17.11 531

Fat percentage 33.35415.25" 38.24+14.07 42.81+12.50 45.31+13.46 .032*

Basal metabolic rate 1708.18+314.92" 1582.02+267.50 1442.48+357.16 1556.77+298.10 .024*

SD: Standart deviation; p*: One-way ANOVA; The superscripts “T” indicate the group that creates the difference according to the Bonferroni correction.

*p < .05, **p < .01.
Bold indicates significant values.
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Results of the present study suggested that acute DLR patients with mild
functional disability levels had lower pain intensity during activity and
at night than patients with moderate, severe, and completely functional
disability levels, and patients with completely functional disability
levels had higher activity pain intensity than patient with mild, mod-
erate, and severe functional disability levels. This result obtained from
the present study is consistent with the results of previous studies
(Ahmed et al., 2022b; Kostadinovi¢ et al., 2020; Jovici¢ et al., 2012).
These results suggest that pathological and/or degenerative changes
occurring in the intervertebral discs during the DLR process cause
disability and pain, the two main findings of this disease, to a similar
extent.

Unlike the literature, in the present study, the spine structure and
body composition of patients with DLR were compared according to
their functional disability levels. Degeneration of spinal structures dur-
ing the DLR process can result in irreversible chronic neural irritation
(Goldstein, 2002). On the other hand, impaired body composition is a
complex and multifactorial process with wide-ranging implications

1.000,00-

500,00

i

T T
mild disabilty moderate disabilty severe disabilty

completely
disability

Functional Disability Level

Fig. 6. Column chart for body composition. The superscripts “{” indicates the
group that is different from other groups.

including increased risk for functional disability (Hruby and Hu, 2015).
Also, proinflammatory cytokines produced by hypertrophic adipose
tissue are partially related with LBP. Therefore, spine structure and body
composition are another important issues to focus on in patients with
acute DLR. Results of the present study revealed that acute DLR patients
with mild functional disability had better spine check scores, posture,
and mobility than the patients with moderate, severe, and completely
functional disability. However, limited information about this issue in
the current literature limits the discussion of the results obtained from
the present study. In fact, from an anatomical and physiological
perspective, this result was an expected result. Because negative changes
in the spine structure and negative changes in the level of functional
disability may affect each other. The question to be asked here is, do
negative changes (degenerative changes, postural deficiency, irrevers-
ible chronic neural irritation) in the spine structure negatively affect
functional disability, or does the functional disability cause negative
changes (degenerative changes, postural deficiency, irreversible chronic
neural irritation) in the spine structure through a possible decreased
physical activity? We think that more studies should be conducted on
these patients to clarify this situation.

Another result we obtained from the present study was DLR patients
with lower functional disability levels had lower fat percentage and
higher basal metabolic rate. In particular, our result that the patients
with acute DLR according to low functional disability levels have a low
body fat percentage supports the result found by Kim et al. (2023). Kim
et al. (2023), in a study examining the effects of body composition
characteristics on functional disability in patients with degenerative
lumbar spinal stenosis, they reported that increased body fat percentage
predicted potential severe functional disability in activities of daily
living in lumbar spinal stenosis patients. In addition, the higher basal
metabolic rate of patients with lower functional disability levels can be
explained by the fact that their physical activity level is higher than that
of patients with higher functional disability levels (Spungen et al., 2003;
Innocencio da Silva Gomes et al., 2014). In fact, in the present study,
body mass index, waist hip ratio, and total body fat were also examined
under the title of body composition, and patients with lower functional
disability levels had lower waist-hip ratio, body mass index, and total
body fat. However, these results were not statistically significant.
Although pain and functional disability are largely focused in patients
with acute DLR, the results of this study showed that there may also be
changes in spine structure and body composition in these patients. It is
thought that this detail is clinically important, should be taken into
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consideration by clinicians, and may provide a different perspective on
the rehabilitation process of these patients.

This study had some limitations. Firstly, the study had no control
group. The fact that the study included a control group was important in
terms of comparing the results obtained. Secondly, this study was a
cross-sectional study. In other words, dependent and independent var-
iables were examined simultaneously. Therefore, the results obtained
from the present study need to be tested with prospective studies.
Thirdly, only patients with acute DLR who consulted to a one healthcare
facility were included in this study. Therefore, the results obtained
cannot be generalized to all patients with DLR. Fourthly, the numbers of
women and men included in this study are not similar. The reflection of
the disease process on the functional disability level and other variables
may differ between men and women. Lastly, possible differences in
disease age and patients’ psychological status stand out as potential
confounding factors in this study. It is recommended that future studies
consider these details.

5. Conclusion

As a result of the present study it was seen that patients with mild
functional disability had lower activity and night pain intensity, better
spine check scores, posture, and mobility, and lower fat percentage and
higher basal metabolic rate than patients with moderate, severe, and
completely functional disability. Also, it was concluded that patients
with completely functional disability had higher rest pain intensity than
patients with mild, moderate, and severe functional disability. Although
it is known that the functional disability level of patients is related to the
prognosis of the disease, performing different treatment methods aimed
at decreasing the functional disability level of patients by health pro-
fessionals may be important in terms of coping with the disease.
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