
NEUR?«SURGERYÄ  *
0 G lC \b* THE REGISTER OF THE NEUROSURGICAL MEME

August 2019 Volume 85 | Number 2 Pages 165-298

SCIENCE TIMES (ONLINE ONLY)

“Liquid Biopsy” of Circulating Tumor DNA Characterizes Treatment Response in Pediatric E167
Patients Diffuse Midline Glioma
Jeffrey I. Traylor, John S. Kuo

Brainstem Gliomas: New Models Recapitulate Human Disease and Deepen Our Understanding E169
Michelle Ariana Wedemeyer, Frank Joseph Attenello

Genetically Engineered Neoplastic Cerebral Organoids — A New Frontier in Preclinical Cancer E l72
Research
Ryan Hess, Karl R. Abi-Aad, Matthew E. Welz, Bernard R. Bendok

Nanoparticle-Facilitated Delivery of Antioxidant Therapy following Aneurysmal Subarachnoid E174
Hemorrhage
Jacob F. Baranoski, Andrew F. Ducruet

Exosomal MicroRNA in Peripheral Serum as a Noninvasive Diagnostic Biomarker for Glioblastoma E176
Alexa Semonche, Ashish H. Shah, Michael E. Ivan, Ricardo J. Komotar

Treatment Synergy for Glioblastoma Multiforme with SynergySeq E178
David McCarthy, Robert M. Starke, Dallas Sheinberg, E. Sander Connolly

Towards the Connectome -  Inching Closer Along the Frontiers of Neuroscience El 80
G. Damian Brusko, Michael Y. Wang

Explaining Variability in Cognitive Outcomes From Subthalamic Stimulation: Motor Territory El 82
Stimulation Produces Nonmotor Benefit
R. Mark Richardson

On the Cover
This month’s cover features ‘White Matter 1 ’ 
by Laura Bundesen, a hand-embroidered 
mixed-media piece inspired by conversations 
with Dr Taryn Bragg, a pediatric neuro

surgeon who has been encouraging Lauras exploration of neuro art since 
2016. By stitching together art and neuroscience, Laura seeks to educate 
und to inspire those who suffer from brain injury or illness and their 
caregivers. When she is not in her art studio in Western Massachusetts, 
Laura works as a sponsored research officer at Mount Holyoke College 
supporting faculty in their quest for research funding. Visit her website at 
LauraBundesen.com for more information. See more whimsical brain art 
rrom Laura and others throughout this issue. This image: © Laura 
Bundesen, all rights reserved, used with permission. Photography credit: 
John Polak.

Print Readers: Scan this QR code using 
your mobile device in order to access the 
online Table of Contents.



Reconsidering Hypothermia for Severe Traumatic Brain Injury
Kyle Wu, David Penn, John Chi

Amyloid-/1: Can One Bad Apple Really Spoil the Whole Brain? Transmission of Amyloid-^ Protein 
Pathology From Cadaveric Pituitary Growth Hormone
Eleonora F. Spinazzi, Pavan S. Upadhyayula, Guy M. McKhann, II

Early Focal Brain Injury Predicts Spreading Depolarizations after Subarachnoid Hemorrhage
Lee S. Chung, K.C. Brennan, John D. Rolston

Neoadjuvant Anti-PD-1 Immunotherapy Leads to Survival Benefit in Recurrent Glioblastoma
W. Christopher Newman, Nduka M. Amankulor

3-Dimensional Printing a Novel Framework for Spinal Cord Injury Repair
G. Damian Brusko, Efrem M. Cox, Michael Y. Wang

Missing Naive T Cells in the Setting of Glioblastoma Are Found to Be Sequestered 
in the Bone Marrow
Julia R. Schneider, Kevin Kwan, John A. Boockvar

Characterizing Glioma Genetics Using Cerebrospinal Fluid
Edith Yuan, Casey A. Jarvis, Frank J. Attenello

Rescue of Cognitive Function
Reid Hoshide, Rahul Jandial

Spatiotemporal Stimulation Re-establishes Voluntary Control of Previously Paralyzed 
Muscles During Locomotion After Spinal Cord Injury
Michael D. White, Kamil W. Nowicki, Raymond E Sekula

Glioma “Liquid Biopsy”: A New Frontier in Neurosurgery
Karl R. Abi-Aad, Onur Acis, Matthew E. Welz, Bernard R. Bendok

Genetic Drivers of Vein of Galen Malformations
Robert M. Starke, David McCarthy, Dallas Sheinberg, E. Sander Connolly

Neoantigen-Targeting Vaccine Promotes Т-Cell Response in Glioblastoma
Jeffrey I. Traylor, Praveen Satarasinghe, John S. Kuo

Towards a microRNA-based Gene Therapy for Glioblastoma
Alexa Semonche, Ashish H. Shah, Michael E. Ivan, Ricardo J. Komotar

Using Optical Coherence Tomography to Make Needle Biopsies Safer
Kevin T. Huang, David L. Penn, John H. Chi

E184

E185

E188

E190

E192

E194

E196

E198

E200

E203

E205

E207

E210

E212

Entire journal content can be viewed online at www.neurosurgery-online.com Continues

http://www.neurosurgery-online.com


RADIATION ONCOLOGY REVIEW SERIES

NOW

165
EDITOR'S CHOICE

The Role of Standard and Advanced Imaging for the Management 
of Brain Malignancies From a Radiation Oncology Standpoint
Robert H. Press, Jim Zhong, Saumya S. Gurbani, Brent D. Weinberg, 
Bree R. Eaton, Hyunsuk Shim, Hui-Kuo G. Shu

REVIEW

Intratumoral Rathke’s Cleft Cyst Remnants Within Craniopharyngioma, Pituitary Adenoma, 180
Suprasellar Dermoid, and Epidermoid Cysts: A Ubiquitous Signature of Ectodermal Lineage 
or a Transitional Entity?
Sunil Manjila, Nadine El Asmar, Benjamin M. Vidalis, Fernando Alonso, Gagandeep Singh,
Karibik Vadamalai, Mark L. Cohen, Nicholas C. Bambakidis, Baba M. Arafah,
Warren R. Selman

REVIEW (ONLINE ONLY)

Timing of Carotid Endarterectomy for Symptomatic Carotid Stenosis: A Snapshot of Current Trends E214
and Systematic Review of Literature on Changing Paradigm towards Early Surgery
Amey R. Savardekar, Vinayak Narayan, Devi P. Patra, Robert F. Spetzler, Hai Sun

RESEARCH— HUMAN— CLINICAL TRIALS

189
EDITOR'S CHOICE

Intrathecal Morphine Following Lumbar Fusion: A Randomized, 
Placebo-Controlled Trial
Perry Dhaliwal, Daniel Yavin, Tara Whittaker, Geoffrey S. Hawboldt, 
Gordon A.E. Jewett, Steven Casha, Stephan du Plessis

2 4 6 8 10 12 14 te 18 »  22 24
Hour, after procedure

Entire journal content can be viewed online at www.neurosurgery-online.com Continues

http://www.neurosurgery-online.com


NOW

NOW

RESEARCH— HUMAN— CLINICAL TRIALS {ONLINE ONLY)

Withholding Perioperative Steroids in Patients Undergoing Transsphenoidal Resection for Pituitary 
Disease: Randomized Prospective Clinical Trial to Assess Safety
Karin Steri, Bithika Thompson, Charles W. Goss, Ralph G. Dacey, Keith M. Rich, Gregory J. Zipfel, 
Michael R. Chicoine, Albert H. Kim, Julie M. Silverstein

The Impact of Alvimopan on Return of Bowel Function After Major Spine Surgery — A Prospective, 
Randomized, Double-Blind Study
Lauren K. Dunn, Robert H. Thiele, Michelle C. Lin, Edward C. Nemergut, Marcel E. Durieux,
Siny Tsang, Mark E. Shaffrey, Justin S. Smith, Christopher I. Shaffrey, Bhiken I. Naik

RESEARCH— HUMAN— CLINICAL STUDIES

Ultra-Early (<12 Hours) Surgery Correlates With Higher Rate of American Spinal Injury 
Association Impairment Scale Conversion After Cervical Spinal Cord Injury
John F. Burke, John K. Yue, Laura B. Ngwenya, Ethan A. Winkler, Jason F. Talbott, Jonathan Z. Pan, 
Adam R. Ferguson, Michael S. Beattie, Jacqueline C. Bresnahan, Jenny Haefeli, William D. Whetstone, 
Catherine G. Suen, Michael C. Huang, Geoffrey T. Manley, Phiroz E. Tarapore, Sanjay S. Dhall

A Clinical Rule for Preoperative Prediction of ÄÄTF Mutation Status in Craniopharyngiomas
Shingo Fujio, Tareq A. Juratli, Kazunori Arita, Hirofumi Hirano, Yushi Nagano, Tomoko Takajo,
Koji Yoshimoto, Ivanna V. Bihun, Alexander B. Kaplan, Naema Nayyar, Alexandria L. Fink,
Mia S. Bertalan, Shilpa S. Tummala, William T. Curry, Jr, Pamela S. Jones,
Maria Martinez-Lage, Daniel P. Cahill, Fred G. Barker, II, Priscilla K. Brastianos

COMMENTARIES (ONLINE ONLY)

Commentary: A Clinical Rule for Preoperative Prediction of В RAF Mutation Status 
in Craniopharyngiomas
M. Yashar S. Kalani

Commentary: A Clinical Rule for Preoperative Prediction of В RAF Mutation Status 
in Craniopharyngioma
Daniel W. Fults

RESEARCH— HUMAN— CLINICAL STUDIES

The Treatment of Severe Congenital Scoliosis Associated With Type I Split Cord Malformation:
Is a Preliminary Bony Septum Resection Always Necessary?
Zifang Huang, Xueshi Li, Yaolong Deng, Wenyuan Sui, Hengwei Fan, Jingfan Yang, Junlin Yang

Posterior Reversible Encephalopathy Syndrome as a Complication of Induced Hypertension 
in Subarachnoid Hemorrhage: A Case-Control Study
Michelle L. Allen, Tobias Kulik, Salah G. Keyrouz, Rajat Dhar

COMMENTARIES (ONLINE ONLY)

Commentary: Posterior Reversible Encephalopathy Syndrome as a Complication of Induced 
Hypertension in Subarachnoid Hemorrhage: A Case-Control Study
Francois Dépret, Maxime Coutrot

E226

E233

199

204

E240

E241

211

223

E243

Entire journal content can be viewed online at www.neurosurgery-online.com Continues

http://www.neurosurgery-online.com


NOW

Commentary: Posterior Reversible Encephalopathy Syndrome as a Complication of Induced 
Hypertension in Subarachnoid Hemorrhage: A Case-Control Study
Jason J. Chang, Jeffrey C. Mai

RESEARCH— HUMAN— CLINICAL STUDIES

Patients Who Benefit from Intracranial Pressure Monitoring without Cerebrospinal Fluid Drainage 
After Severe Traumatic Brain Injury
Abhijit Lele, Nithya Kannan, Monica S. Vavilala, Deepak Sharma, Mahmud Mossa-Basha, Kwesi Agyem, 
Charles Mock, R.M Pandey, H.H. Dash, Ashok Mahapatra, Deepak Gupta, on behalf of the CHIRAC 
(Collaborative Head Injury and Guidelines) Study

Noninvasive Thermal Evaluation of Ventriculoperitoneal Shunt Patency and Cerebrospinal Fluid 
Flow Using a Flow Enhancing Device
Mustafa Q. Hameed, David Zurakowski, Mark R. Proctor, Scellig S.D. Stone, Benjamin C. Warf, 
Edward R. Smith, Liliana C. Goumnerova, Marek Swoboda, Tomer Anor, Joseph R. Madsen

Trends and Cost-Analysis of Lower Extremity Nerve Injury Using the National Inpatient Sample
Chase H. Foster, Michael Karsy, Michael R. Jensen, Jian Guan, Ilyas Eli, Mark A. Mahan

Clinical Outcomes of Upfront Stereotactic Radiosurgery Alone for Patients With 5 to 15 Brain 
Metastases
Ryan T. Hughes, Emory R. McTyre, Michael LeCompte, Christina K. Cramer, Michael T. Munley, 
Adrian W. Laxton, Stephen B. Tatter, Jimmy Ruiz, Boris Pasche, Kounosuke Watabe, Michael D. Chan

COMMENTARY (ONLINE ONLY)

Commentary: Clinical Outcomes of Upfront Stereotactic Radiosurgery Alone for Patient With 5 
to 15 Brain Metastases
Balamurugan Vellayappan, Arjun Sahgal, Eric L. Chang, Simon S. Lo

RESEARCH— HUMAN— CLINICAL STUDIES

The Impact of Early Corticosteroid Pretreatment Before Initiation of Chemotherapy in Patients 
With Primary Central Nervous System Lymphoma
Florian Gessler, Joshua D. Bernstock, Bedjan Behmanesh, Uta Brunnberg, Patrick Harter, Daniel Ye, 
Gregory K. Friedman, Martin-Leo Hansmann, Marlies Wagner, Volker Seifert, Lutz Weise,
Gerhard Marquardt

RESEARCH— HUMAN— CLINICAL STUDIES (ONLINE ONLY)

Comparison of Pipeline Embolization Device and Flow Re-Direction Endoluminal Device Flow 
Diverters for Internal Carotid Artery Aneurysms: A Propensity Score-Matched Cohort Study
Christoph J. Griessenauer, Ajith J. Thomas, Alejandro Enriquez-Marulanda, Aviraj Deshmukh, Abhi Jain, 
Christopher S. Ogilvy, Naci Kocer, Tobias Engelhorn, Markus Möhlenbruch, Markus Holtmannspötter, 
Hendrik Janssen, Thomas Finkenzeller, Wolfgang Reith, Michael Sonnberger, Jan-Hendrik Buhk, 
Clemens M. Schirmer, Monika Killer-Oberpfalzer

E245

231

240

250

257

E247

264

E249

Entire journal content can be viewed online at www.neurosurgery-online.com Continues

http://www.neurosurgery-online.com


COMMENTARY (ONLINE ONLY)

о mmentary: Comparison of Pipeline Embolization Device and Flow Re-Direction Endoluminal 
E*Tr>ice Flow Diverters for Internal Carotid Artery Aneurysms: A Propensity-Score Matched 
Cohort Study
■ i rrhew T. Bender, Geoffrey P. Colby, Alexander L. Coon

RESEARCH— HUMAN— CLINICAL STUDIES (ONLINE ONLY)

Emergency Department Visits After Elective Spine Surgery
:~ iv  M. Hills, Inamullah Khan, Ahilan Sivaganesan, Benjamin Weisenthal, Joshua Daryoush,

'durone Butler, Mohamad Bydon, Kristin R. Archer, Anthony Asher, Clinton J. Devin

1 barge Database Analysis of Rates of Aneurysm Screening, Elective Treatment, and Subarachnoid 
Hemorrhage in Patients With Polycystic Kidney Disease
ľ Andrew Wilkinson, James F. Burke, Jeffrey L. Nadel, Cormac O. Maher, Neeraj Chaudhary,
Jnseph J. Gemmete, Michael Heung, B. Gregory Thompson, Aditya S. Pandey

. he Prognostic Significance of a Cast Fourth Ventricle in Ruptured Aneurysm Patients With 
A :raventricular Hemorrhage in the Barrow Ruptured Aneurysm Trial (BRAT)

_u S. Catapano, Joseph M. Zabramski, Jacob E Baranoski, Scott Brigeman, Clinton D. Morgan, 
rer -min K. Hendricks, Michael A. Mooney, Felipe C. Albuquerque, Peter Nakaji, Robert F. Spetzler

Regional Molecular Signature of the Symptomatic Atherosclerotic Carotid Plaque
m-in M. Caparosa, Andrew J. Sedgewick, Georgios Zenonos, Yin Zhao, Diane L. Carlisle,
--::u  Stefaneanu, Brian T. Jankowitz, Paul Gardner, Yue-Fang Chang, William R. Lariviere,
^  tQiam A. LaFramboise, Panayiotis V. Benos, Robert M. Friedlander

Stimulation of the Tractography-Deftned Subthalamic Nucleus Regions Correlates With 
C nical Outcomes

M- Avecillas-Chasin, Fernando Alonso-Frech, Cristina Nombela, Clara Villanueva, Juan A. Barda

Areo pera tive Resectability Estimates of Nonenhancing Glioma by Neurosurgeons and a Resection 
Probability Map
re: Hendriks, Sander Idema, Shawn L. Hervey-Jumper, Arme-Laure Bernat, Aeilko H. Zwinderman,
—íCínk Barkhof, W. Peter Vandertop, Emmanuel Mandonnet, Hugues Duffau, Mitchel S. Berger,
PhLip C. De Witt Hamer

- íseuing Suboptimal Outcomes of Subthalamic Deep Brain Stimulation in Parkinson Disease 
h» Surgical Lead Revision
R ee— C. Nicki, Martin M. Reich, Nicolo Gabriele Pozzi, Patrick Fricke, Florian Lange, Jonas Roothans, 
era •: Ikmann, Cordula Matthies

- mems of Failure After Stereotactic Radiosurgery for Recurrent High-Grade Glioma: A Single 
fxsbmtion Experience of 10 Years
üuoiwanye I. Ene, Meghan W. Macomber, Jason K. Barber, Manuel J. Ferreira, Richard G. Ellenbogen, 
: - . ľ Holland, Jason K. Rockhill, Daniel L. Silbergeld, Lia M. Halasz

E256

E258

E266

E275

E284

E294

E304

E314

E322

w -  : - " a l content can be viewed online at www.neurosurgery-online.com Continues

http://www.neurosurgery-online.com


NOW
E332

NOW

NOW

Extent of Resection and Residual Tumor Thresholds for Postoperative Total Seizure Freedom in 
Epileptic Adult Patients Harboring a Supratentorial Diffuse Low-Grade Glioma
Megan E.H. Still, Alexandre Roux, Gilles Huberfeld, Luc Bauchet, Marie-Hélène Baron,
Denys Fontaine, Marie Blonski, Emmanuel Mandonnet, Remy Guillevin, Jacques Guyotat,
Luc Taillandier, Laurent Capelle, Hugues Duffau, Johan Pallud

COMMENTARY (ONLINE ONLY)

Commentary: Extent of Resection and Residual Tumor Thresholds for Postoperative Total Seizure 
Freedom in Epileptic Adult Patients Harboring a Supratentorial Diffuse Low-Grade Glioma
Pablo A. Valdes, Alexandra J. Golby

RESEARCH— HUMAN— STUDY PROTOCOLS

Study Protocol for a Randomized Controlled Trial Evaluating the Efficacy of an Evidence-Based 
iPad-App for Cognitive Rehabilitation in Patients with Primary Brain Tumors
Sophie Dorothee van der Linden, Margriet Maria Sitskoorn, Geert-Jan Maria Rutten,
Karin Gehring

RESEARCH— LABORATORY

Programmed Death Ligand 1 Is a Negative Prognostic Marker in Recurrent Isocitrate 
Dehydrogenase-Wildtype Glioblastoma
Drew Pratt, Gifty Dominah, Graham Lobel, Arnold Obungu, John Lynes, Victoria Sanchez,
Nicholas Adamstein, Xiang Wang, Nancy A. Edwards, Tianxia Wu, Dragan Marie,
Amber J. Giles, Mark R. Gilbert, Martha Quezado, Edjah K. Nduom

RESEARCH— LABORATORY (ONLINE ONLY)

Virtual Reality Angiogram vs 3-Dimensional Printed Angiogram as an Educational 
tool—A Comparative Study
David Bairamian, Shinuo Liu, Behzad Eftekhar

RESEARCH— ANIMAL (ONLINE ONLY)

Mesenchymal Stem Cell-Seeded High-Density Collagen Gel for Annular Repair: 6-Week Results 
From In Vivo Sheep Models
Ibrahim Hussain, Stephen R. Sloan, Jr, Christoph Wipplinger, Rodrigo Navarro-Ramirez,
Micaella Zubkov, Eliana Kim, Sertac Kirnaz, Lawrence J. Bonassar, Roger Härtl

SPECIAL ARTICLE

An Analysis of the On-Call Clinical Experience of a Junior Neurosurgical Resident
William E. Gordon, Andrew J. Gienapp, Morgan Jones, L. Madison Michael II, Paul Klimo Jr

Entire journal content can be viewed online atwww.neurosurgery-online.com

E341

273

280

E343

E350

290

Continues

http://www.neurosurgery-online.com


CASE REPORT (ONLINE ONLY)

Myopericytoma at the Craniocervical Junction: Clinicopathological Report and Review of a Rare E360 
Perivascular Neoplasm
Jimmy C. Yang, Andrew S. Venteicher, Matthew J. Koch, Christopher J. Stapleton,
Gabriel N. Friedman, Emma M. Venteicher, John H. Shin

LEGACY— INSTITUTIONS AND PEOPLE (ONLINE ONLY)

A Tribute to Dr Robert J. White E366
Min Lang, John Tsiang, Nina Z. Moore, Mark D. Bain, Michael P. Steinmetz

BOOK REVIEWS (ONLINE ONLY)

Book Review: The Business, Policy, and Economics o f Neurosurgery E374
T. Forcht Dagi

Book Review: Fluorescence-Guided Neurosurgery: Neuro-oncology and Cerebrovascular Applications E375
John Y.K. Lee

Book Review: Neurotrauma and Critical Care o f the Brain, Second Edition E377
Thomas P. Bleck

Book Review: Neurotrauma and Critical Care o f the Spine, Second Edition E379
Anthony M. DiGiorgio, Sanjay S. Dhall

Book Review: Tenets o f Craniosynostosis: Surgical Principles and Advanced Multidisciplinary Care E380
Carrie R. Muh

Book Review: Brain Tumors in Children E382
Karl Balsara

CORRESPONDENCE (ONLINE ONLY)

Commentary: Guidelines for the Management of Pediatric Severe Traumatic Brain Injury, Third E384
Edition: Update of the Brain Trauma Foundation Guidelines, Executive Summary
Andrew Reisner, Ashley K. Ralston, Ami Vats, Michael S. Sawvel, Laura S. Blackwell

Commentary: Guidelines for the Management of Pediatric Severe Traumatic Brain Injury, Third E386
Edition: Update of the Brain Trauma Foundation Guidelines, Executive Summary
Anthony Figaji

Commentary: Guidelines for the Management of Pediatric Severe Traumatic Brain Injury, Third E388
Edition: Update of the Brain Trauma Foundation Guidelines, Executive Summary
Ann-Christine Duhaime

Commentary: What Is A Case Control Study? E390
Mohamed Macki, Ellen L. Air

Entire journal content can be viewed online at www.neurosurgery-online.com Continues

http://www.neurosurgery-online.com


Letter: Middle Meningeal Artery Embolization for Chronic Subdural Hematoma: A Series

Feng Zheng, Chuanzhen Qiu, Liansheng Zou, Shaochun Yang, Boris Krischek

In Reply: Middle Meningeal Artery Embolization for Chronic Subdural Hematoma: A Series 

of 60 Cases
Thomas W. Link, Jared Knopman

Letter: Middle Meningeal Artery Embolization for Chronic Subdural Hematoma: A Series

of 60 Cases
Zhou Feng, Zhi Chen

In Reply: Middle Meningeal Artery Embolization for Chronic Subdural Hematoma: A Series 

of 60 Cases
Thomas W. Link, Jared Knopman

Letter: Familial Syndromes Involving Meningiomas Provide Mechanistic Insight Into

Sporadic Disease
Jian-Qiang Lu, Kesava Reddy

Letter: Reporting Quality of Systematic Review Abstracts Published in Leading Neurosurgical 
Journals: A Research on Research Study
George C. Vilanilam

In Reply: Reporting Quality of Systematic Review Abstracts Published in Leading Neurosurgical
Journals: A Research on Research Study
Tom J. O ’Donohoe, Rana Dhillon, Tahnee L. Bridson, Jin Tee

Letter: Ultra-Early « 1 2  Hours) Surgery Correlates With Higher Rate of American Spinal Injury 
Association Impairment Scale Conversion After Cervical Spinal Cord Inp»7
Ming Yang, Xinhua Yin, Shichang Liu, Hua Hui, Liang Yan, Baorong He, Ding,un Hao

In Reply: Ultra-Early (< 12 Hours) Surgery Correlates With Higher Rate of American Spinal Injury

Adam R. Ferguson, Michael S. Beattie, Jacqueline C. Bresnahan, Jenny Haefeh, William D^Whetston , 
Catherine G. Suen, Michael C. Huang, Geoffrey T. Manley, Phiroz E. Tarapore, San,ay S. Dhall

Letter: Subaxial Cervical Spine Injury Classification Systems
Jun-Song Yang, FangTian, Hao Chen, Liang Yan, Lei Chu, Ding-Jun Hao

In Reply: Subaxial Cervical Spine Injury Classification Systems
Beverly C. Walters, Mark N. Hadley

E392

E393

E394

E395

E396

E397

E398

E399

E401

E403

E404

CORRIGENDUM
298

DEPARTMENTS

Table of Contents by Topic
Calendar of Events
Next Month in Neurosurgery

N7
N11
N12

Entire journal content can be viewed online at www.neurosurgery-online.com

http://www.neurosurgery-online.com

