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GENERAL INFORMATION

HOTEL INFORMATION

The Ritz-Carlton Lodge, Reynolds Plantation

One Lake Oconee Trail
Greensboro, Georgia 30642

Telephone: 706-467-0600
Facsimile: 706-467-7124

MEETING REGISTRATION

Wednesday, Oct. 8  Meadowlark

Thursday, Oct. 19 Salon Pre-function
Friday, Oct 28 Salon Pre-function
Saturday, Oct. 21 Salon Pre-function

PROGRAM SUMMARY

WEDNESDAY, OCTOBER 18™

EVENT TIME
Registration 12:00 PM - 6:30 PM

Executive Committee 2:00 PM - 5:00 PM
Meeting

OPENING RECEPTION

Cocktail Dinner 6:00 PM - 8:30 PM
CASUAL ATTIRE

THURSDAY, OCTOBER 19™

EVENT TIME

Registration 6:30 AM - 1:00 PM
Business Breakfast 6:30 AM - 7:30 AM
MEMBERS ONLY

12:00 PM - 6:30 PM
6:30 AM - 1:00 PM
6:30 AM - 1:00 PM
6:30 AM - 1:00 PM

LOCATION
Meadowlark

Directors Roo

Events Lawn
(Salon | Backup)

LOCATION
Salon Pre-function

Salon |



EVENT TIME LOCATION

Scientific Session 7:30 AM - 1:00 PM Salonll & 11
Spouse & Guest 6:30 AM - 9:30 AM Reynolds Ballroom
Breakfast

Spouse Program 9:30 AM - 11:30 AM Reynolds Balinoo

AFTERNOON ACTIVITIES

Golf Tee Times from 1:10 PM Oconee Course
EVENING

Buffalo Night 6:30 PM —9:30 PM The Landing
CASUAL ATTIRE (Back up Salon I/11)
Reception 6:30 PM - 7:30 PM

Dinner 7:30 PM - 9:30 PM

FRIDAY, OCTOBER 20™

EVENT TIME LOCATION
Registration 6:30 AM - 1:00 PM Salon Pre-function
Business Breakfast 6:30 AM - 7:30 PM Salon |

MEMBERS ONLY

Scientific Session 7:30 AM - 1:00 PM Salon Il &1l
Spouse & Guest 6:30 AM - 9:30 PM Reynolds Ballroom
Breakfast

Spouse Program 9:30 AM - 11:30 PM Reynolds Batiroo
Presidential 12:15 PM - 1:00 PM Salon Il & 1l
Address



AFTERNOON ACTIVITIES

EVENT

Golf

EVENING

Presidential Reception

Black Tie(optional)
Dinner & Dance

TIME

6:30 PM - 7:30 PM

7:30 PM - 11:00 PM

SATURDAY, OCTOBER 2157

EVENT
Registration
Breakfast for
Members, Spouse,
& Guest

Scientific Session

Gathering

TIME

6:30 AM - 1:00 PM

6:30 AM - 9:30 PM

7:30 AM - 1:00 PM

4:30 PM —6:30 PM

LOCATION

Tee times from 1:10 PM National Course

Event Lawn
(Back Up Salon
Pre-function)

Salon | & Il

LOCATION

Salon Pre-function

Reynolds Baittroo

Salon Il & Il

Events Lawn
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SCIENTIFIC PROGRAM
AMERICAN ACADEMY
OF NEUROLOGICAL SURGERY

2006 LEARNING OBJECTIVES

Jointly sponsored by The American Association ofifdéogical
Surgeons October 18 — 21, 2006.

Upon completion of this program, the participaritsidd be able to:

Critique the value of surgical and non-surgicalam presented in the
scientific papers.

Discuss the potential applicability of new techrgiés to the treatment
of complex spinal disease.

Discuss some of the implications of resident waskrrestrictions and
its impact on neurosurgical training.

Evaluate the relevance of research methodologigshenfindings and
potential usefulness in the practice of topics emésd.

American
Association of
Neurological
Surgeons

4 N
Rrey o™

This activity has been planned and implementeadao@ance with
the Essentials and Standards of the Accreditatmm€il for
Continuing Medical Education through the joint sparship of the
American Association of Neurological Surgeons drelAmerican
Academy of Neurological Surgery. The American Asstion of
Neurological Surgeons is accredited by the Accatidit Council for
Continuing Medical Education (ACCME) to provide tioning
medical education for physicians.
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The American Association of Neurological Surgeoesighates this
educational activity for a maximum of 14 categorgrédits towards
the AMA Physician’s Recognition Award. Each phyaicshould
claim only those hours of credit that he/she abtisggdent in the
educational activity.

DISCLOSURE INFORMATION

The American Association of Neurological Surgeomd &he
American Academy of Neurological Surgery contra ttontent and
production of this CME activity and attempt to asstihe presentation
of balanced, objective information. In accord whike Standards for
Commercial Support established by the Accreditaftoancil for
Continuing Medical Education, speakers and papeseiters are
asked to disclose any relationship they or theiawthors have with
commercial companies that may relate to the comtfieir lecture.

Speakers and paper presenters/authors who havesdda
relationship* with commercial companies whose patgunay have a
relevance to their presentation are listed below.

Name Conflict of Interest Company
Berger, M University Grants/Research Support  NIH

Honorarium VSM Medtech Ltd.
Brem, H University Grants/Research Support  Nafi@@ncer Institute,

New Approaches to
Brain Tumor Therapy,
Accelerated Brain Tumor
Cure, NIH National
Cooperative Drug
Discovery Groups, NIH

Chiocca, EA University Grants/Research Support  NIH
Consultant Fee Oxford Biomedica
Heary, R University Grants Research Support  Defhige, Inc.
Consultant Fee DePuy Spine, Inc.
Stock or Shareholder Endius
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Name

Levy, E

Macdonald, R

Maciunas, R

Mayberg M

Riina, H

Rutka, J

Schwartz, T

Spetzler, R

Conflict of Interest

Industry Grant Support

Honorarium

Company

Boston Scientific
Corporation, Cordis
Boston Scientific
Corporation, Cordis

University Grants/Research Support  NIH

Industry Grant Support
Consultant Fee
Stock or Shareholder

Industry Grant Support

Boston Scientific
Actelion Pharmeceuticals
Brainsgate

Medtronic, ,Inc.
BrainLAB AG

University Grants/Research Support  Nlatibhal Institute of

Industry Grant Support
Stock or Shareholder
Honorarium

Neurological Disorders
and Stroke

Boston Scientific

Neurovasx
Boston Scientific,
Neurovasx, Guidant

University Grants/Research Support  Nati@ancer

Consultant Fee

Institute of Canada,
Canadian Institutes of
Health Research,
Pediatric Brain Tumor
Foundation

VSM Technologies

University Grants/Research Support  dwatfi Institute of

Industry Grant Support
Stock or Stockholder
Honorarium

Consultant Fee
Stock or Shareholder

Other Financial or Material Support

11

Neurologic Disorders and

Stroke—RO01, R21, K08
NeuroPace, Inc.
Neurologix, Inc.

Marcel Dekker, Thieme

Medical Publishers,

Ellman

Anspach, Zeiss
Syndergetics
Allegiance



Name

Timmons, S

Winn, HR

Conflict of Interest Company

University Grants/Research Support  NNatjonal

Institute of Child Health

and Human Development
Novo Nordisk

Synthes, Contemporary

Forums

Industry Grant Support
Honorarium

NIH
Boston Scientific
Actelion Pharmeceuticals
Brainsgate

University Grants/Research Support
Industry Grant Support

Consultant Fee

Stock or Shareholder

*Relationship refers to receipt of royalties, cdtesocy, funding by
research grant, receiving honoraria for educatieaatlices elsewhere,
or any other relationship to a commercial compduay provides
sufficient reason for disclosure.

88888

Speakers and their paper presenters/authors wigrbpuerted they do
not have any relationships with commercial compsnie

Faculty Name

Awad, 1A
Abele, JE
Barbaro, NM
Bederson, JB
Delashaw, JB
Dempsey, RJ
Dirks, P
Drake, J
Foley, KT
Friedman, WA
Gerszten, PC
Hadley, MN
Haines, SJ
Harkey, L
Hopkins, LN
Houkin, K
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Kim, D
Lang, FF
Lawton, MT
Lewis, S
Malek, AM
McGregor, J
Morgan, MK
Ogden, AT
Ogilvy, CS
Pamir, MN
Park, TS
Pollock, BE
Robinson, S
Rodts, GE
Sawaya, R
Sheldon, T
Toussaint, G
Tymianski, M
Valadka, AB
Warnick, RE

88888

Speakers and their paper presenters/authors wheorbfused to
disclose whether they have relationships with consiakcompanies:

Faculty Name
None

88888

Speakers who have disclosed that their presensatdhinclude
discussion of an off-label or investigational darglevice:

Faculty Name
None
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SCIENTIFIC PROGRAM

American Academy of Neurological Surgery Annual Metng
Ritz-Carlton Lodge at Reynolds Plantation, Georgia

October 18-22, 2006

THURSDAY, OCTOBER 19th Moderator: Henry Brem

7:30 - 7:45 AM
7:45 - 8:00 AM
8:00 — 8:15 AM
8:15 - 8:30 AM

PAPER PRESENTATIONS

Prevention of Cerebral Vasospasm After
Aneurysmal Subarachnoid Hemorrhage
with Clazosentan, an Endothelin Receptor
Antagonist

Robert L. Macdonald, M.D., A. Kakarieka,
M.D., Stephan A. Mayer, M.D., Alberto
Pasqualin, D. Ruefenacht, M.D., Peter
Schmiedek, M.D., Neal F. Kassell, M.D.,
Stephen Weidauer, M.D.

Coding variants in betaglycan and
endoglin (TGF-beta co-receptors) in
familial cases of intracranial
aneurysm

Dong Kim, M.D.

Intracranial Aneurysm Surgery: The
Hybrid Approach

Howard A. Riina, M.D.

Immune Response in Human Cerebral
Cavernous Malformations

Issam A. Awad. M.D., R. Shenkar, C. Shi, I.
Check, H.L. Lipton, A. Rowle
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8:30 — 8:45 AM

8:45 - 9:00 AM
9:00 - 9:15 AM
9:15 -9:30 AM

Outcome of Oculomotor Nerve Palsy from
Posterior Communicating Artery
Aneurysms: Comparison of Clipping and
Coiling

Peng Roc Chen, M.D., Sepideh Amin-
Hanjani, M.D., Felipe C. Albuquerque, M.D.,
Cameron McDougall, M.D., Joseph M.
Zabramski, M.D.Robert F. Spetzler, M.D.

Rationale, Technique and Early Results of
Staged-Volume Radiosurgery for Patients
with Large Cerebral Arteriovenous
Malformations

Bruce E. Pollock. M.D., Robert W. Kline,
Paul D. Brown, Michael J. Link, Scott L.
Stafford

Tissue Engineering to Treat Intracranial
Aneurysms and Use of a Dynamic Ultra-
High Resolution Flat-Panel Volumetric CT
to Study the Results

Alim P. Mitha, Brian L.Hoh, Rjiv Gupta,
Christopher S. Ogilvy, M.D.

Preliminary Experience with the Wingspan
Stent for the Treatment of Intracranial
Atheromatous Disease

David Fiorella, M.D., Ph.DElad I. Levy,
M.D., Aquilla Turk, M.D., Felipe C.
Albuquerque, M.D., David Nieman, M.D.,
Beverly Aagaard-Kienitz, M.D., Henry Woo,
M.D., Peter A. Rasmussen, M.D., L. Nelson
Hopkins, M.D., Thomas J. Masaryk, M.D.,
Ricardo A. Hanel, M.D., Ph.D., Cameron G.
McDougall, M.D.
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9:30 — 9:45 AM

9:45-10:00 AM

10:00 — 10:30 AM

10:30 — 10:45 AM

10:45 - 11:00 AM

11:00 - 11:15 AM

11:15-11:30 AM

A Single-Centre, Prospective, Analysis of
the Natural History of Hemorrhage from
Brain AVM's With or Without Aneurysms

Leodante DaCosta M.D., Karel G. TerBrugge,
M.D., Robert A. Willinsky, M.D.,

Christopher Wallace, M.D., MSMichael
Tymianski, M.D., PhD.

Mechanisms of Acute Brain Injury After
Subarachnoid Hemorrhage

Joshua B. Bederson, M.D., Fatima A. Sehba,
Ph.D.

Beverage Break

Utility of Stackable Carbon-Fiber Cages
for Thoracolumbar Reconstructions after
Corpectomy

Robert F. Heary, M.D., Sanjeev Kumar, M.D.

Comparison of O-Arm vs. C-Arm

Fluoroscopy for Intraoperative Spinal

Imaging

Kevin T. Foley, M.D., Paul Park, M.D.,

Harvey Smith, M.D., Alex Vaccaro, M.D.,

Milo Solomito, Ph.D., Stephen Papadopoulos,
M.D., Hansen Yuan, M.D.

Occipitocervical Stabilization Using the
Inverted Y Occipital Plate

LouisHarkey, M.D.

Blood Loss During Thoracolumbar
Stabilization and Fusion Procedures
Thomas A. Moore Ill, M.D., Charles L. Wolff

I, M.D., Bassam A. Hadi, M.DMark N.
Hadley, M.D., F.A.C.S.
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11:30 - 11:45 AM  Advances in Computer-Assisted Image-
Guided Surgery of the Spine:
Electromagnetic Technology

Gerald E. Rodts, Jr., M.D.

11:45-12:00 PM  Motor Outcome Analysis Following
Surgical Repair Of Birth Brachial Plexus
Injury Using Motor Score Composite

William W. Ashley, Jr., M.D., Ph.D., M.B.A,,
Tae Sung Park, M.D.

12:00 - 12:15 PM  Rapid Prototyping: A New Approach to
Stereotactic Surgical Guidance

William A. Friedman, M.D., Frank J. Bova

12:15-12:30 PM  Transsphenoidal Surgery Utilizing
Intraoperative Magnetic Resonance
Imaging: A 320 Case Series

Matthew A. Hunt, M.D., Gregory J.
Anderson, Ph.D.Johnny B. Delashaw, Jr.,
M.D.

FRIDAY, OCTOBER 20™ Moderator: Stephen Papadopoulos

7:30 —7:35 AM Introduction of John Able
L. Nelson Hopkins, M.D.

7:35 -8:00 AM The Art of Innovation
John E. Abele
Founder Chairman, Boston Scientific
8:00 — 8:05 AM Introduction of Todd Sheldon
Stephen Papadopoulos, M.D.

8:05-8:30 AM Surgeons working with Industry: What's
17



the law?

Todd Sheldon, Esg.

Vice President and Senior Legal Counsel,
Spinal and Biologics Business,
Medtronic, Inc.

8:30 — 8:45 AM Audience Questions
PAPER PRESENTATIONS

8:45 -9:00 AM A Critical Role of Monocyte
Chemoattractant Protein-1 (MCP-1) in
Neuroblast Migration Following Focal
Ischemia

Robert J. Dempsey, M.D., Yiping Yan, Kurt
A. Sailor, Bradley T. Lang, Seung-Won Park,
Raghu Vemuganti

9:00 - 9:15 AM Expression of Hypoxia-Inducible Factor-1
and Vascular Endothelial Growth Factor in
Response to Venous Hypertension

Michael T. Lawton, M.D., Rose Du, M.D.,
Ph.D., Yigian Zhu, M.D., Guo-Yuan Yang,
M.D. Ph.D., William L. Young, M.D.

9:15-9:30 AM Frequency Dependent Hemodymanic
Responses to Direct Bipolar Cortical
Stimulation

Challon Perry, Minah Suh, Hongtao Ma,
Mingrui Zhao,Theodore H. Schwartz, M.D.

9:30 - 9:45 AM How does the Participation of the Training
Registrar in Surgery for Small Intracranial
Aneurysms Impact on Patient Outcome?

M. K. Morgan, M.D., N. N. Assaad, A. S.
Davidson, W. Oldmeadow
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9:45 - 10:00 AM  Alpha Il spectrin breakdown products
(SBDP): a prototypical biomarker of
vasospasm induced cerebral ischemia

Stephen Lewis, M.D., Greg Verlat, Lynn
Miralia, Regins Wolper, Jada Aikman, Jose
Pineda, Linda Papa, Kevin Wang, Ron Hayes

10:00 — 10:15 AM  Beverage Break

10:15-10:30 AM Piece Meal Resection is Associated with a
Higher Rate of Leptomeningeal Disease
(LMD) in Patients with Posterior Fossa
Metastases (PFM)

Raymond Sawaya, M.D., Dima Suki, Ph.D.,
Hiba Abouassi, M.D., Akash J., Patel, B.S.,
Weiming Shi, M.D., Morris D. Groves, M.D.,
J.D.

10:30 — 10:45 AM  Extracranial Radiosurgery: An Evolving
Treatment Modality for Neurosurgical
Applications

Peter C. Gerszten, M.D.

10:45 - 11:00 AM  Prolonged Survival in Patients with
Recurrent Glioblastoma Multiforme
Treated by Resection with Implantation of
Permanent I-125 Seeds and BCNU Wafers

Ronald E. Warnick, M.D., Borimir J.
Darakchiev, M.D., Robert E. Albright, M.D.,
John C. Breneman, M.D.

11:00 - 11:15 AM Academy Award Honorable
Mention
Galectin-1, a Gene Preferentially
Expressed at the Tumor Margin, Promotes
Glioblastoma Invasion

Toussaint |11, Gerard, Nilson, AE, Goble,
JM, Ballman, KV, James, CD, Uhm, JH
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11:15-11:30 AM Academy Award Winner

11:30 — 11:45 AM

11:45-12:30 PM

A2B5 White Matter Progenitors as Glioma
Cells of Origin

Ogden, Alfred T, Lochhead, RA, Fusco, D,
Lopez, K, Ellis, JA, Kang,

J,Waziri,AE, Assanah, M, Canoll, P, Bruce,
Jeffrey

PRESIDENTIAL INTRODUCTION:
Raobert F. Spetzler, M.D.

PRESIDENTIAL ADDRESS:

“Trouble”
L. Nelson Hopkins, M.D.

SATURDAY, OCTOBER 21 Moderator: Robert Rosenwasser

PAPER PRESENTATIONS

7:30 - 7:45 AM

7:45 - 8:00 AM

Upregulation of Mitoxantrone Resistance
Protein (MXR/ABCG2) in Patients with
Medically Refractory Temporal Lobe
Epilepsy

Kitti Kaidboon, M.D., Brian K. Alldredge,
Pharm. D. NicholasM. Barbaro, M.D.,
Andrew W. Bollen M.D., Everett J. Austin,
M.D., Stephen L. Nutik, M.D., Daniel H.
Lowenstein, M.D., Deanna L. Kroetz, Ph. D.

Identification of Novel Drugs that Target
Neural Stem Cells by High Through-Put
Screening

Phedias Diamandis, Michael TyePster
Dirks, M.D.
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8:00 — 8:15 AM

8:15 - 8:30 AM
8:30 — 8:45 AM
8:45 - 9:00 AM
9:00 - 9:15 AM
9:15-9:30 AM

Directed Therapy with Polymers for Brain
Tumors

Henry Brem, M.D.

Insular Gliomas: Surgical Technique,
Morbidity Assessment and Outcome
Analysis

Mitchel S. Berger, M.D., Daniel Hirt, B.S.,
Kathleen R. Lamborn, Ph.D., G. Evren Keles,
M.D.

Human Bone Marrow-Derived
Mesenchymal Stem Cells As Delivery
Vehicles for Glioma Therapy

Frederick F.Lang, M.D., Akira Nakamizo,
M.D., Frank Marini, Ph.D., Michael Andreeff,
M.D., Ph.D.

Blockade of Glioma Invasion by Inhibitors
of GSK-3

E. Antonio Chiocca, M.D., Ph.D., M. Oskar

Nowicki, Ph.D., Jennifer L. Cutter, Ph.D.,
Sean Lawler, Ph.D.

Repeat Blood Brain Barrier Disruption in
Patients with Recurrent Primary Central
Nervous System Lymphoma

John McGregor, M.D., Eric Bourekas, M.D.

High-Resolution Patient-Based
Computational Fluid Dynamic Analysis of
Intracranial Stenosis

Adel M. Malek, M.D., Ph.D., Clemens M.
Schirmer, M.D.
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9:30 — 9:45 AM

9:45 - 10:00 AM

10:00 - 10:15 AM

10:15-10:30 AM

10:30 — 10:45 AM

10:45 - 11:00 AM

11:00 - 11:15 AM

11:15-11:30 AM

DBS for Tourette Syndrome: From Clinical
Case to Clinical Trial

Robert J. Maciunas, M.D., M.P.H., F.A.C.S,,
Brian N. Maddux, M.D., Ph.D., David E.
Riley, M.D., Christina M. Whitney, R.N.C.S.,
D.N.Sc, Mike R. Schoenberg, Ph.D., Paula J.
Ogrocki, Ph.D., Jeffrey M. Albert, Ph.D.,
Deborah J. Gould, M.D.

Temporal Lobe Surgery for Intractable
Epilepsy in Children: An Analysis of
Outcomes in 126 Children

James T. Rutka, M.D., Mony Benifla, M.D.,
Carter Snead Ill, M.D., Hiroshi, Otsubo, M.D.

Beverage Break

Multimodality Management of Skull-Base
Chordomas: Experience of a Single
Institution

M. Necmettin Pamir, M.D.

Blood-Brain-Barrier Disruption is
Mediated by Flow Arrest and Circulating
Leukocytes

Lijana Bengez, Mohammed Hossain, Vince
Fazio, Damir Janigrdylarc Mayberg, M.D.

Erythropoietin Improves Outcome in Adult
Rats After Perinatal Brain Injury

Shenandoah Robinson, M.D.

Cerebral Revascularization for Moyamoya
Disease

Kiyohiro Houkin, M.D.

Has Regulation Improved the CSF Shunt?
22



11:30 — 11:45 AM

11:45-12:00 PM

12:00 — 12:15 PM

12:15-12:30 PM

Stephen J. Haines, M.D. Jeffrey P. Blount,
M.D.

Predicting Post Operative Hydrocephalus
in Pediatric Post Fossa Tumor Patients

J. Drake, J. Riva-Cambrin, M. Lamberti-
Pasculli, M. Sargent, D. Armstrong, R.
Moineddin, D. Cochrane

Regional Neurotrauma Care in Memphis,
TN

Shelly D. Timmons, M.D., Ph.D., F.A.C.S.

Magnesium Sulfate for Neuroprotection
after Traumatic Brain Injury

Nancy Temkin, Ph.D., Gail D. Anderson,
Ph.D.,Richard Winn, M.D., Richard
Ellenbogen, M.D., james Schuster, M.D.,
Timothy Lucas, M.D., David W. Newell,
M.D., pamela Nelson Mansfield, R. N.,
B.S.N., Joan E. Machamer, M.A., Jason
Barber, M.S. , Sureyya S. Dikemen, Ph.D.

The Delivery of Emergency Neurosurgical
Care

Alex B. Valadka, M.D., F.A.C.S.
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THURSDAY PROGRAM

THURSDAY, OCTOBER 19th

7:30 — 7:45 AM  Prevention of Cerebral Vasospasm After
Aneurysmal Subarachnoid Hemorrhage with
Clazosentan, an Endothelin Receptor
Antagonist

Robert L. Macdonald, M.D., A. Kakarieka, M.D.,
Stephan A. Mayer, M.D., Alberto Pasqualin, D.
Ruefenacht, M.D., Peter Schmiedek, M.D., Neal
F. Kassell, M.D., Stephen Weidauer, M.D.

The purpose of this study was to assess the effimad safety of 1, 5,
and 15 mg/hour intravenous clazosentan, an endotieeleptor
antagonist, in preventing vasospasm after aneutysmbarachnoid
hemorrhage (SAH). This phase 2b, internationalticerter, double-
blind, placebo-controlled dose-finding study randmed male and
female patients aged 18-70 years with SAH and ooefil ruptured
saccular aneurysm to placebo or 1 of 3 drug dosgibing within 56
hours of SAH. Treatment was stopped on day 14. @grgphic
vasospasm, classified as moderate (>34% artemglwizng) or severe
(>67% narrowing), was measured quantitatively bygarison of
digital subtraction angiography at baseline andayn9+2.
Vasospasm-related morbidity and clinical outcomesvessessed by
comparison of computed tomography done at bas&hé& 48 hours
after aneurysm treatment and at 6 weeks and diagssessment at 12
weeks after the SAH, respectively. Infarct size aoldmes of
intracranial hemorrhages were all measured quéwéta by central
radiology review. Safety and tolerability assessisi@rere also
conducted. 413 patients were randomized, of whi Were female
and 29% were male. Mean age was 51 years. Coilioipping was
performed in 54% and 46% of subjects, respectividhg occurrence
and severity of vasospasm will be reported petrreat group.
Secondary end points that will be reported for degditment group are
cerebral infarcts as determined by follow-up coregdubmography
scan, vasospasm-related morbidity, and clinicadamue. The
incidence of adverse events will also be presented.

THURSDAY, OCTOBER 19
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7:45 - 8:00 AM Coding variants in betaglycan and
endoglin (TGF-beta co-receptors) in
familial cases of intracranial aneurysm

Dong Kim, M.D.

Background

Familial aggregation of intracranial aneurysms (BWongly
suggests a genetic contribution to pathogenesisveMer,
genetic risk factors have yet to be defined. Fanilias
affected by aortic aneurysms, specific gene vasiaave been
defined, many affecting the receptors to TGF-b&taHBR 1

and 2). In recent work, we found that aortic andaicranial
aneurysms may share a common genetic basis in some
families. We hypothesized, therefore, that mutation TGF-

beta receptors may also play a role in IA pathogisne

Methods

To identify genetic variants in TGF-beta and itseqgtors,
genomic DNA was prepared from 44 unrelated probavitis
familial 1A syndromes. Direct sequencing of albes and
exon-intron boundaries were performed for 6 gemed:-B1,
TGFBR1, TGFBR2, ACVR1, betaglycan and endoglin.
Positive findings were confirmed by restriction eltjon
analyses. Novel variants were analyzed for theio@ation
with 1A by comparing allele frequencies in IA anohtrol
populations.

Results

A total of 83 variants including single nucleotisigbstitutions,
deletions and insertions were identified, of whigh were
polymorphisms known to be prevalent in the general
population. Of the 26 novel variants, we focusedsbnthat
were non-synonymous. Four of these variants wewaddadn
population control samples (90-245 control sampésted).
Two variants, affecting 3 probands were negativallicontrol
samples. These variants (W112R in betaglycan ar@EAS
endoglin) produce amino acid substitutions in highl
conserved, functionally significant residues.
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Conclusions

In this study, we found that 3 of 45 probands (friamilies
affected by IA) had functionally significant codingriants
involving betaglycan and endoglin, both co-receptor TGF-
beta. These data suggest that TGF-beta signalaygphay a
pathogenetic role in a subset of 1A families.
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8:00 — 8:15 AM Intracranial Aneurysm Surgery: The
Hybrid Approach

Howard A. Riina, M.D.

Objective: Increasingly, young cerebrovascular surgeonsmaergng
from neurosurgical training with skill in both oparicroneurosurgery
and endovascular surgery. A consecutive serieatigris with
intracranial aneurysms in one hybrid surgeon’sfmaavas
retrospectively reviewed to demonstrate the ahititgchieve good
outcomes in both disciplines.

Methods: The primary author (HAR) treated 241 patients (293
aneurysms) between 2001 and 2005 under the supareisa senior
interventional neuroradiologist and cerebrovascsieigeon. Of these,
109 patients (138 aneurysms) were treated with open
microneurosurgical techniques and 121 patients &hghirysms) were
treated minimally invasively using endovasculahtéques.

Results: Complete obliteration was attained in 96.2% qgbdid
aneurysms and 63.9% and 62.7% of coiled aneurysmediately
and after at least 6 month follow-up, respectivélylatest evaluation,
83 (91.2%) endovascular patients and 81 (88%) maurmsurgical
patients had good clinical outcomes (GOS 4 or Smfellow up 23
months; combines ruptured and unruptured cohd?tsedure-related
mortality included 1 patient in each group.

Conclusions:Residents pursuing careers in cerebrovascular
neurosurgery are currently emerging from resideraiping facile in
both microneurosurgery and endovascular surgemgtelhas been
concern, since each discipline is highly complazat tiybrid
cerebrovascular surgeons could not practice eatinigue effectively
and achieve good outcomes. With proper supervisyosenior faculty,
it is possible for hybrid surgeons to obtain thegssary experience
and achieve excellent outcomes through propermiagedection for
each technique and by adherence to the high tesdlstandards of
both microneurosurgery and endovascular surgery.

THURSDAY, OCTOBER 19
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8:15-8:30 AM  Immune Response in Human Cerebral
Cavernous Malformations

Issam A. Awad. M.D., R. Shenkar, C. Shi, I.
Check, H.L. Lipton, A. Rowley

Cerebral cavernous malformations (CCMs) affiecte than 1 million
Americans, predisposing them to a lifetime rislhefmorrhagic stroke and
epilepsy. A potential role of the immune respomsthis disease has not
been postulated previously, but would be compellgigen the unique
antigenic milieu of CCM lesions with sequesteredhbi and leaky
blood-brain barrier, and the numerous examplemafune modulation of
angiogenesis in other disease states. It coullhiexin part, why some
CCM lesions remain biologically dormant, while atheroliferate with
serious clinical consequences.

We present data from differential gene expressioh CCM lesions in
comparison to control vascular tissue from 5 asteanous malformations
and 5 superficial temporal arteries, revealingesgMmmunoglobulin and
other related genes markedly upregulated withindru@CM lesions.
Other results are presented from five CCM lesiomgealing infiltration
of antibody producing B lymphocytes and plasmasoglthin the lesions,
including novel 3-dimensional confocal immunomiauwogy illustrating
clumps of inflammatory cells. And we present reaata demonstrating
5-fold enrichment of gamma globulin to albumineati human lesion as
comparted to serum from the same patient. We desorigoing research
aiming to characterize cellular and humoral comptsef the immune
response in CCMs and initiating investigation iitéoclonality, by
isoelectric focusing of the predominant immunoglobisotypes isolated
from the lesion, in comparison to the patient'sisgrand by the
distribustion of lengths of complementary-determiniegions 3 (CDR3)
of the immunoglobulin heavy chain genes in mRNAa&d from lesions
and from pooled plasma cells and B cells laserucagdtfrom CCMs, in
comparison to peripheral lymphocytes from the blobthe same
patients.

Immune response could play a role in or represg@otential marker of
CCM lesion proliferation and hemorrhage. The ongatudies will
generate preliminary data for future research aiatemmparing the
immune response in quiescent versus clinically esgive CCM lesions.
An oligoclonal immune response shown in this redeamould stimulate
future experiments to identify autoimmune or exditrantigenic triggers
involved in CCM disease.

THURSDAY, OCTOBER 19
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8:30 — 8:45 AM  Outcome of Oculomotor Nerve Palsy from
Posterior Communicating Artery Aneurysms:
Comparison of Clipping and Coiling

Peng Roc Chen, M.D., Sepideh Amin-Hanjani,
M.D., Felipe C. Albuquerque, M.D., Cameron
McDougall, M.D., Joseph M. Zabramski, M.D.,
Raobert F. Spetzler, M.D.

BACKGROUND: Recovery of posterior communicating artery
(PCoA) aneurysm-induced oculomotor nerve palsy (Diafowing
aneurysm coiling has been reported. However, tiienass could
potentially compromise recovery of the nerve. Weréfore compared
the outcome of coiling and clipping for this indica.

METHODS: We retrospectively compared the outcome of ONE3in
patients: 6 underwent endovascular coiling anddeoment surgical
clipping.

RESULTS: ONP recovered completely in 6 of the 7 surgicdlgnts
with ONP compared to 2 of the 6 patients in theosadcular group.
Of patients with more than 1-year follow up, ak@rgical patients
recovered completely compared to 2 of 4 endovasgpalgents (p =
.05). Inaddition,preoperative complete or partial ONP was also
associated with degree of resolution by survivallsis (p = .03) All
patients with partial ONP in the surgical group &maf 3 patients in
the endovascular group recovered without residefitits while 3 of 4
patients with complete ONP in the clipping group aone in the
coiling group recovered completely. Regardlesdeftteatment
modality, time to complete resolution of ONP wamé@nths in both
groups.

CONCLUSION: Clipping PCoA aneurysms was associated with a
higher probability of complete recovery of ONP tleaiing. Degree
of preoperative ONP also affected recovery. Ifgras can tolerate
surgery, it should be considered the treatmenhoice.
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8:45-9:00 AM  Rationale, Technique and Early Results of
Staged-Volume Radiosurgery for Patients with
Large Cerebral Arteriovenous Malformations

Bruce E. Pollock. M.D., Robert W. Kline, Paul D.
Brown, Michael J. Link, Scott L. Stafford

Introduction: Radiosurgery is generally not considered an ogton
patients with large arteriovenous malformations EA\tue to the risk
of radiation-related complications. To limit trediation exposure to
the surrounding normal brain, we performed stagadmme
radiosurgery for 21 patients with large AVMSs.

Methods: Patients underwent a median of 2 procedures (r&3de
performed from 3 to 6 months apart. The mediaiepaage was 36
(range, 10-60). The modified Spetzler-Martin Gadere IIA (n=5),
B (n=1), IV (n=11), and V (n=4). The median rasurgery-based
AVM score was 2.72 (range, 1.64-6.40). The metbhdow-up after
the last procedure was 43 months (range, 11-74).

Results: Obliteration was noted in 6 of 18 patients (33%hw
imaging performed three or more years after coriguiadf staged-
volume radiosurgery. Explainable causes for nditeshtion (5
patients, 28%) included inadequate AVM coverage
(“marginal/geographic miss”, n=4) and re-canal@atf previously
embolized AVM component (n=1). No patient bledwestn
procedures; four patients (19%) sustained eightoindrages after
staged-volume radiosurgery. Three patients suffeeairologic
deficits from the bleeds, and one patient diede ahnual hemorrhage
rate was 6.3% for the first four years after radigery. No patient
developed a radiation-related complication. Orteepaunderwent
partial AVM resection 40 months after radiosurgé&ryatients (28%)
underwent repeat radiosurgery at a median of 4@msaafter
radiosurgery.

Conclusions: Staged-volume radiosurgery of large AVMs

results is associated with a low risk of radiatietated
complications. More follow-ufs needed to determine

whether this technique provides protection agdirnste

bleeding for this difficult patient group.
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9:00 — 9:15 AM Tissue Engineering to Treat Intracranial
Aneurysms and Use of a Dynamic Ultra-High
Resolution Flat-Panel Volumetric CT to Study
the Results

Alim P. Mitha, Brian L.Hoh, Rjiv Gupta,
Christopher S. Ogilvy, M.D.

Introduction: Tissue engineering uses the combination of cells,
materials, and biochemical factors to improve qulaee tissue
function. For saccular aneurysms, we have investijahe
possibility of using Endothelial Progenitor CellSRCs) seeded in

a fibrin glue matrix to endovascularly treat aneung. We have
also utilized new techniques of radiographic vimadion of the
lesions and their treatments with dynamic ultraahigsolution
flat-panel volumetric CT scanning.

Methods: EPCs were isolated from the mononuclear fractibn o
circulating blood of New Zealand White rabbits andtured in
endothelial basal medium containing 5% FBS and OVEGF at
37 deg C with 5% CO2. The cells were seeded innfiglue at a
density of 5 million cells /mL. The constructs wetadied in vitro
for cell growth and migration. In the same rabhitere cells were
harvested, aneurysms were constructed in the neikg ua
modified elastase model. The aneurysms were thépped
surgically, coiled endovascularly or treated withe ttissue
engineered construct. The lesions were imaged ulkatgpanel
volumetric CT (fpVCT) and conventional multi-detect CT
(MDCT) using intravenous contrast.

Results: It was possible to isolate and grow endothelilsdeom
EPCs in culture and they continued to grow wherdeédn the
fibrin glue matrix. Endothelial cell confirmationas perfomed
using CD31 and Acetylated Low Density Lipoproteil{Ac-
LDL). In a separate set of experiments, it was ipdesso inject an
endothelial cell-seeded matrix into the aneurysmdehoand
achieve endothelial growth at the neck. FpVCT pdot@ be an
excellent techniqgue in showing details of the ekpental
aneurysms and their surgical and endovasculanssds.
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Conclusions: It appears possible to use tissue engineering as a
method to treat aneurysms in an animal model; hewethe
durability of this method has not yet been proveurther work is
planned using different matrix constructs. FpVCHRdimg appears

to be superior to previous CTA techniques in thalwstion of
aneurysm morphology and completeness of treatment.
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9:15-9:30 AM  Preliminary Experience with the Wingspan
Stent for the Treatment of Intracranial
Atheromatous Disease

David Fiorella, M.D., Ph.DElad |. Levy, M.D.,
Aquilla Turk, M.D., Felipe C. Albuquerque, M.D.,
David Nieman, M.D., Beverly Aagaard-Kienitz,
M.D., Henry Woo, M.D., Peter A. Rasmussen,
M.D., L. Nelson Hopkins, M.D., Thomas J.
Masaryk, M.D., Ricardo A. Hanel, M.D., Ph.D.,
Cameron G. McDougall, M.D.

Introduction : The Wingspan (Boston Scientific) is the firsifse
expanding stent system designed specifically ferttbatment of
intracranial atheromatous disease. We report theeidmate and
periprocedural results of our initial experiencéhwhe device in a
series of 48 patients.

Methods. All patients undergoing angioplasty and stentiiiiy the
Gateway balloon—Wingspan stent system were praspéctracked

in our collaborative four-institution endovascutitabase. Patient
data, lesion characteristics, procedural detaild,dinical and imaging
follow up were recorded.

Results During a 5-month period, treatment with the ssstem
was attempted in 48 patients (average age 62.8;yE&mwomen) with
51 intracranial atheromatous lesions, of which &eamore than 70%
stenotic. Fifty of 51 lesions were successfullyateel (98% technical
success). In one case, the stent could not beedethacross the lesion;
and the patient was treated solely with angiopldstgions treated
involved the internal carotid (n=22; 8 petrousa&ernous, 6
supraclinoid segment, 2 terminus), vertebral (Nn&Z@segment),
basilar (n=11), and middle cerebral (n=9) arterdegrage
pretreatment stenosis was 74.8%, improving to 4&fté balloon
angioplasty and to 29.8% after stent placementh©®b1 lesions
treated, there was one periprocedural neurologmalplication with a
pontine stroke and subsequent death (2%); otherttisee were no
permanent neurological complications. One additipatient
experienced a transient neurological deficit atherprocedure with a
visual field deficit that completely resolved with86 hours. None of
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the 43 patients for whom 30-day clinical follow-igpavailable have
experienced a major adverse neurological event.

Conclusions:Angioplasty and stenting for symptomatic or flow-
restrictiveintracranial atheromatous disease can be perfomitedhe
Gateway balloon-Wingspan stent system with a hégh of technical
success and low periprocedural morbidity. Ourahgixperience
indicates that this procedure represents a viab#trhent option for
this patient population.
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9:30-9:45 AM A Single-Centre, Prospective, Analysis of the
Natural History of Hemorrhage from Brain
AVM's With or Without Aneurysms

Leodante DaCosta M.D., Karel G. TerBrugge,
M.D., Robert A. Willinsky, M.D., Christopher

Wallace, M.D., MScMichael Tymianski, M.D.,

PhD.

Introduction: Brain Arteriovenous malformations (bAVMs) are
heterogeneous vascular malformations in which iasgrconsequence
to patients is a brain hemorrhage. However, fagicedictive of
hemorrhage are poorly understood, and may inclotemly the
presence of an AVM nidus, but also other featunasmay be
associated with an altered likelihood of future bermage.

Methods: 678 bAVM patients were prospectively followed i

for a total of 1931.7 patient-years (mean f/u 52r8, max 17.43yrs).
f/u terminated at the time of latest visit, otlet time of AVM cure.
Multiple logistic regression analysis and survigahlyses were used
to determine the significance of the following farstin contributing to
an interval hemorrhage during f/u: Hemorrhagic en¢ation,
Seizures, Associated Aneurysms (prenidal, intrdmdeemote), AVM
size, Deep AVM location and deep venous drainage.

Results: The hemorrhage rates during F/U were: For theesnthort
(n=678), 4.61%/yr; Initial hemorrhagic presentat{o=258),
7.48%lyr; Initial seizure presentation (n=260),694dlyr; Patients not
harboring aneurysms (n=556), 3.99%/yr; Patienth w#sociated
aneurysms (n=122), 6.93%/yr; AVM size <3cm (n=44835%/yr;
AVM size >3cm (n=260), 4.66%/yr; Deeply situated M\(n=85),
5.2%/yr; Deep venous drainage (n=365), 5.42%l/yiltipla logistic
regression analysis revealed the following to gaiicant
independent predictors of hemorrhage in f/u: Hetramgic
presentation (Odds Ratio = 2.1), Associated giseus (Odds Ratio =
1.95) and deep venous drainage (Odds Ratio = 1S8®ures, AVM
size and deep location were not associated withréfisantly
increased future hemorrhage risk.
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Discussion:Our results indicate that patients who have pitesienwith
an initial hemorrhage, or who have associated gses, or whose
AVMs exhibit deep venous drainage, have an apprateiy twofold
higher likelihood of suffering additional bleedsfollow up as
compared with other AVM patients. Awareness of ¢hesk factors
may be helpful in guiding the choice of treatmeinpatients with
bAVMs.
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9:45 - 10:00 AM  Mechanisms of Acute Brain Injury After
Subarachnoid Hemorrhage

Joshua B. Bederson, M.D., Fatima A. Sehba,
Ph.D.

The major cause of death and disability aftdrarachnoid
hemorrhage is acute cerebral ischemia occurriiog sthortly after the
initial bleed, but the mechanisms of this injurg arcompletely
defined and few treatments exist. This presemtaiiglines our
investigations of these mechanisms with a focualt@mations of the
Nitric Oxide/Nitric Oxide Synthase (NO/NOS) pathway

Using the rat endovascular filament model AHSleveloped in
this laboratory we have demonstrated acute (wittiimutes)
constriction of large and small cerebral vessagtaintraluminal
platelet aggregation, degradation of basal lanand,blood brain
barrier dysfunction and perfusion deficits immeeipiafter SAH. We
have also shown that 1) cerebral NO levels decnedba 10 minutes
after SAH and recover 3 hours later, 2) adminigtrabf an NO donor
10 minutes after SAH attenuates acute vasocornstriand CBF
reductions and limits degradation of basal lamimé zlood brain
barrier dysfunction and 3) NOS-3 (endothelial N@&greases in large
and small cerebral vessels 10-60 minutes after $¥dte loss of
vascular NOS-3 has not been demonstrated in abhesfof cerebral
ischemia and may contribute to SAH-induced ischesgigromoting
vasoconstriction, intraluminal platelet aggregatiand direct
microvessel injury.

Micovascular structure and permeability aterad immediately
after SAH in brain, contributing to the acute istieinjury seen in
this condition. This condition appears to be améntb
pharmacological treatment strategies, which wilfdngewed.
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10:30 — 10:45 AM Utility of Stackable Carbon-Fiber Cages for
Thoracolumbar Reconstructions after
Corpectomy

Robert F. Heary, M.D., Sanjeev Kumar, M.D.

Introduction: Stackable carbon-fiber cages offer the following
advantages for reconstructing the thoracolumbanespi similar
modulus of elasticity to bone (unlike titanium), mmadiate stability,
modularity, and radiolucency.

Materials and methods: Over five years, 37 consecutive patients
underwent thoracolumbar reconstruction/fusion, rafterpectomy,
using stackable carbon-fiber cages. There werem@®s (68%) and
12 females (32%) with mean age 39 years (range9l4Surgical
indications were trauma-27, degenerative-5, anectidus-5. Tumors
were excluded. Eleven patients (30%) were neurcddly intact and
26(70%) had deficits. Levels were thoracic-12(32#dracolumbar-
19(51%), and lumbar-6(16%). All patients had imstented anterior
stabilization constructs and 10 patients (27%) hpdsterior
supplemental instrumentation. Radiographs andcelirevaluations
were performed at regular intervals postoperativelytologous bone
filled all cages. All patients had postoperative €¢ans. The width of
decompression and sagittal plane balance were seskesFusions
required intact instrumentation, bridging trabecukone, and no
motion on flexion-extension films.

Results: The mean follow-up was 26 months. One patient died
(unrelated to surgery) and one was lost to follggv-uThe mean
preoperative Cobb angle of 16° corrected to 6° Thean
decompression width was 20 mm. No neurologicakrit@iations
occurred and solid fusions were proven in 31 p&ti€84%). Four
patients (11%) had early signs of fusion. No unskentation related
complications and no late construct failures oczalrr

Conclusion: Stackable carbon fiber cages offer modularity,
radiolucency, immediate stability, and a favorabteodulus of
elasticity. This is the first large series to destoate the long-term
outcomes using this technique. These results detnade an excellent
option when reconstruction is needed, followingpeatomy, in the
thoracolumbar spine.
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10:45 — 11:00 AM Comparison of O-Arm vs. C-Arm Fluoroscopy
for Intraoperative Spinal Imaging

Kevin T. Foley, M.D., Paul Park, M.D., Harvey
Smith, M.D., Alex Vaccaro, M.D., Milo Solomito,
Ph.D., Stephen Papadopoulos, M.D., Hansen
Yuan, M.D.

Introduction

O-arm fluoroscopy is a new, robotically-controliattaoperative
imaging technology, capable of both 2- and 3-diriwrad spinal
imaging. As this technology utilizes flat-plateeldors and can
routinely position the x-ray source opposite thegsan, it should be
capable of reducing radiation exposure to the dperd he purpose of
this study was to compare C-arm and O-arm fluonmgao terms of
radiation exposure and image acquisition time.

Methods

Percutaneous screw-rod constructs were placed-at L3-4, and L5-
S1in two fresh cadavers. Imaging was alternagtaden C-arm and
O-arm fluoroscopy. Outcome measures included inaageisition
time and radiation exposure to the eye, thyroicdpand index finger.
Post-procedure 3-dimensional images were obtameddess screw
placement accuracy.

Results

Image acquisition times for the C-arm were 126&®8ds at L1-2,
1030 seconds at L3-4, and 832 seconds at L5-Sagdracquisition
times for the O-arm were 372 seconds at L1-2, 8@0rsds at L3-4,
and 447 seconds at L5-S1. Mean radiation expdsufe eye was 14
mrem (C-arm) and 5 mrem (O-arm). Mean thyroid expe was 19
mrem (C-arm) and 10 mrem (O-arm). Mean torso expogas 34
mrem (C-arm) and 17 mrem (O-arm). Mean finger sxpe was 15
mrem (C-arm) and 1.7 mrem (O-arm). There wereignificant
differences between the C-arm and O-arm in screwsgphent
accuracy.

Conclusions
Although both techniques resulted in accurate s@leasement, image
acquisition with the O-arm was consistently fagtan with the C-
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arm. This was likely due to the robotic controlgegrated into the O-
arm imaging unit. Additionally, radiation exposuvas less with the
O-arm unit than with the C-arm. The O-arm allotws x-ray source to
be easily positioned opposite the surgeon (thusaiag Compton
scatter) and has a lower dose per “unit on time.”
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11:00 - 11:15 AM Occipitocervical Stabilization Using the
Inverted Y Occipital Plate

LouisHarkey, M.D.

Introduction: Stabilization of the occipitocervical junction
can be a challenging surgical task. The majoffityupgical
implants used in this region are not specificaltgigned for
this indication. Since 2001, the Inverted Y od@ipplate
(Depuy Spine) has been commercially available $arin

the United States. It is specifically indicated fimation to
the midline keel of the occipital bone. As yet,atinical
series has been published establishing the effichttyis
device.

Methods: All cases of occipitocervical stabilization using
the inverted Y occipital plate (Depuy Spine) at thaversity
of Mississippi were retrospectively reviewed fodication,
technique, clinical outcome and longterm stability.

Results: 20 patients underwent occipitocervical stabilaat
over the 5 year period that the inverted Y plate Ien
available. Average follow up for the series wasahonths.
There has been one case of screw loosening lpatiints
have stable unions. One patient expired three afftigs
surgery and several complications were observed.

Conclusion: The inverted Y occipital stabilization plate is

an effective, easily applied implant for stabilipatof the
occipitocervical junction.
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11:15-11:30 AM Blood Loss During Thoracolumbar
Stabilization and Fusion Procedures

Thomas A. Moore Ill, M.D., Charles L. Wolff Ill,
M.D., Bassam A. Hadi, M.DMark N. Hadley,
M.D., F.A.CS.

The use of autologous blood transfusion, bloodaggtechniques and
relaxation of the traditional “safe limits” of hewfitution have led to a
decrease in the rate of homologous blood trangfusio surgery

patients. Thoracolumbar internal fixation and dnsprocedures are
often associated with significant blood loss. Theppse of this study
was to identify patients, procedures, and etiolgassociated with
significant blood loss in order to predict peri-ogtése resuscitation
needs.

METHODS

Between January 1995 and January 2001, 290 patierderwent
thoracolumbar stabilization procedures and were spEctively
assessed. Etiology was degenerative disease (#@l)na (82),
osteomyelitis (22), tumor (14), renal osteodystsoptd), and
inflammatory disease (2). Hematocrits were obthipeeoperatively,
after positioning and hydration, in the recovergnmp and on the first
two postoperative days. Intraoperatively patienesemransfused for
hematocrit less than 25 with ongoing blood losstidhts with post-
operative hematocrits of 22 or less were transfugtatients with post-
operative hematocrits between 23 and 30 were tiaadf only if
symptomatic.

RESULTS

Increased rates of transfusion were identifiedfatients with tumor
(86%), trauma (67%), osteomyelitis (68%) and revsteodystrophy
(50%). Anterolateral operations required transiusmost often

(75%), particularly when combined with a dorsal qgadure (86%).
Dorsal only stabilization/fusion incorporating four more levels had a
transfusion rate of 60%. Patients requiring doosay fixation/fusion

for degenerative disease involving three leveldess had an 18%
transfusion rate. One hundred ninety-two patiehtsl a low

hematocrit of 30 or less; 61 had a hematocrit ofo2%ower. Forty

percent of patients received blood transfusionghenperioperative
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period. Complications included CVA (1), Myocardlafarction (1),
Cardiac Ischemia (1), and Death (1). Only oneepdiiequired a post-
discharge transfusion within one month followinggary.

CONCLUSIONS

1. Isovolemic hemodilution is a safe alternative Ibdood
transfusion.
2. Intraoperative blood salvage is encouraged faunha and

degenerative disease involving four or more levels.
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11:30 - 11:45 AM Advances in Computer-Assisted Image-Guided
Surgery of the Spine: Electromagnetic
Technology

Gerald E. Rodts, Jr., M.D.

Three-dimensional computer-assisted systems haldezhsurgeons
to place spinal instrumentation with greater accyiend confidence.
Three dimensional systems provide axial, sagittdl@ronal views as
well as a 3-D model of the spine. Two-dimensiofiagro-based
systems have reduced surgeon exposure to radatoball virtual
navigation of the patient's anatomy. Until recgnthost systems
relied upon infra-red, line-of-site technology.stiuments, surgeons'
hands, drapes, Mayo stands, etc. often interfette pvoper
transmission of the signal. At our institution, heve experience
using a fluoro-based, 2-D guidance system that eyspl
electromagnetic technology. The line-of-site lattibns are eliminated
and spinal or bodily reference points can be estadad deeper in body
cavities without the need to be "seen" by a receildis system is
analogous to technology used for Global Positiol8ggtems (GPS).
The essential details of how the technology warkserent limitations
and pitfalls, and our overall clinical experienndumbar fusion
surgery will be

presented.
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11:45 - 12:00 PM Motor Outcome Analysis Following Surgical
Repair Of Birth Brachial Plexus Injury Using
Motor Score Composite

William W. Ashley, Jr., M.D., Ph.D., M.B.ATae
Sung Park, M.D.

Due to the complex and variable nature of hielexus injury,
outcomes analysis can be cumbersome and impred¥any scales
have been devised, but no single scale is usedramif. Moreover,
despite several studies that report brachial pleswrgical data, no
highly predictive clinical model has been definetlvith this in mind,
we conducted a retrospective analysis of 114 canisec brachial
plexus surgeries performed over the past 14 yaed86@H. 63 were
included in this study.

We defined the motor score composite (MSC) asedl this novel
metric to perform a detailed analysis of our suabimutcomes. The
mean MSC was 0.50 pre-op, 0.71 at one year poandp0.80 at two
years post-op. 89% of the patients made a goakawllent recovery
by two years post-op. Age at surgery, time totyikication, and
severity were predictive of outcome. Using MSCadate developed a
prognostic model that enabled accurate predictiGuiical outcomes
using pre-operative variables. The MSC model ptedsurgical
outcomes in our patients with 88% accuracy

The MSC is an efficient metric for the repogtiof brachial plexus
outcome data. It provides information about ext@nt severity of
injury in a single proportion and facilitates compldata analysis. We
confirmed that surgery is beneficial in a seleaugr of patients with
most improvement occurring in the first two yeafterasurgery. Our
data also suggests that age at surgery, time ig lesation, and
severity are key predictive variables. Finally, uged the MSC model
to accurately predict surgical outcome. This couldve wide
applicability for the prediction of post-operativecovery and could
facilitate surgical decision-making and improve fignaounseling.
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12:00 - 12:15 PM Rapid Prototyping: A New Approach to
Stereotactic Surgical Guidance

William A. Friedman, M.D., Frank J. Bova

Introduction: Frame based stereotactic systems have been used for
years in neurosurgery to perform functional procediand brain
lesion biopsies. More recently, frameless systeave become
popular as a means to guide cranial and spine isuigegeneral, they
are believed to make such procedures more mininralbsive,
effective, and safe, by increasing the certaintipcélization of normal
and abnormal imaged anatomical structures. Sustlersyg, however,
often require special preoperative scans, infraggderas, and
intraoperative computer systems. This equipmemiose problems
regarding the placement of other equipment durimgesy (i.e.
microscope, fluoroscope). Their use requires spé@ining and
additional personnel and can add substantial tintbd procedure.
These issues may curtail the use of such systerasevgtereotactic
guidance would almost certainly be of value (ientvicular shunt
placement, pedicle screw placement). These drawhafacurrent
image guidance systems led us to consider a mexiatiernative.
Method and Materials: Recently, a new generation of 3-dimensional
printers (rapid prototyping machine) has been dged. These
systems are capable of fabricating OR compatibjectdwithin an
hour of design. The goal of this project was teedep from a
diagnostic image dataset and to then plan a suigiceedure.
Utilizing the 3D patient specific model, the softeas then used to
design a patient-specific stereotactic guide abddates this guide
using rapid prototyping technology. Basically,ia@xpensive, one-
time use, disposable stereotactic guide can be facwed from any
preoperative MRI or CT scan. The Device is appleethe patient’s
head or spine during surgery. It can be used ieggkin incision,
bone removal, catheter or biopsy probe insertiedjgbe screw
placement, etc.

Results: The necessary computer interface has been devctomk
tested. Rapid prototyping stereotactic guides feen developed in
two initial areas: pedicle screw placement andnieuitir catheter
placement. Under IRB approved protocols, this teskinology is
now being tested in the operating room.

46



Conclusions:A new approach to stereotactic guidance, requinimg
special equipment in the operating room, has begaldped at the
University of Florida. A detailed description ¢iig technology as well
as preliminary results of surgical testing will fiesented at the
Academy meeting.
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THURSDAY, OCTOBER 19

12:15 - 12:30 PM Transsphenoidal Surgery Utilizing
Intraoperative Magnetic Resonance Imaging:
A 320 Case Series

Matthew A. Hunt, M.D., Gregory J. Anderson,
Ph.D.,Johnny B. Delashaw, Jr., M.D.

Introduction: Intraoperative magnetic resonance imaging (IMRI)
technology allows both neuronavigation and conftiameof tumor
resection. Transsphenoidal surgery utilizing IMREIpreviously been
reported as useful in confirming decompressiormefdptic chiasm
and completeness of tumor resection. At our insitllMRI1 has been
used for all patients undergoing transsphenoidgesy over the last
four years and we describe a case series.

Methods: A retrospective chart review of patients who undarv
transsphenoidal surgery (320 surgeries) utilizM&I was
undertaken. Data collected on the utility of IMRtiuded: abort
frequency, rescan frequency, reexploration frequetemographics
(age, sex, diagnosis) and operative time.

Results: Intraoperative MRI was successfully used in 29620
cases (10% abort frequency). Diagnosis affectedesse with
Cushing’s disease patients having a higher abequincy (13%).
Installation and use of a second generation IMR significantly
improved the proportion of patients successfullgged. Over the case
series, IMRI use involved a significant learningvau Patients with
hormonally active tumors were less likely to undergpeat imaging
than patients with non-functional pituitary tumaorsRathke’s cleft
cysts. In patients who did undergo repeat imagM&| provided
information that affected operative decision making2% of patients.
Operative time decreased following the installago use of the
second generation IMRI unit.

Conclusions: Intraoperative MRI can be routinely and succesgfull
utilized for transsphenoidal surgery, regardlesthefpatient’s
diagnosis. Intraoperative MRI provides valuableiniation that may
modify the surgeon’s decision making process withultimate goal
of improved patient outcome.
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FRIDAY, OCTOBER 20th

8:45 —9:00 AM A Critical Role of Monocyte Chemoattractant
Protein-1 (MCP-1) in Neuroblast Migration
Following Focal Ischemia

Raobert J. Dempsey, M.D., Yiping Yan, Kurt A.
Sailor, Bradley T. Lang, Seung-Won Park, Raghu
Vemuganti

Neurogenesis following cerebral ischemia has broungipe
that this endogenous mechanism of cell replacenmmaight be
enhanced to repair the damaged brain. After fosahdémia, the
neuroblasts formed in the subventricular zone (SWijrate towards
the ischemic area, but the mechanisms underlyiisgptiocess are not
understood. We hypothesize that chemokines sudiGR-1 formed
in excess attracts the neuroblasts to migrate tsvéne ischemic
region. We presently report that doublecortin (DCXpsitive
neuroblasts migrated from the ipsilateral SVZ tagathe penumbra
of the ischemic striatum and cortex between dayan@ 6 of
reperfusion following transient middle cerebraleayt occlusion in
adult rats. The DCX positive neuroblasts also ntégtafrom the
posterior peri-ventricle (PPV) to the ischemic emrtimmunostaining
showed that the expression of MCP-1 is localizedhi& activated
microglia and astrocytes in the ischemic area betwdays 1 and 3 of
reperfusion. Cultured neural progenitor cells whygafted into the
non-ischemic ipsilateral cortex migrated towards itifarcted region.
Furthermore, infusion of MCP-1 into the striatunduiced neural
progenitor migration to the site of MCP-1 infusiofihe migrating
neural progenitors expressed the MCP-1 receptor Z@Rknockout
mice that lacked either MCP-1 or CCR2, there wasigaificantly
decrease in the number of migrating neuroblasts fllee ipsilateral
SVZ to the ischemic striatum. These results sh@awMCP-1 is one of
the factors that attract the migration of newlynfied neurons from the
neurogenic region to the damaged region followinogaf ischemia.
The project was supported by NIH RO1 grants NS035N&044173
and NS049448.

Keywords: neural progenitors, migration,chemokines, adult
neurogenesis; strokeubventricular zone.
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FRIDAY, OCTOBER 20th

9:00 — 9:15 AM Expression of Hypoxia-Inducible Factor-1 and
Vascular Endothelial Growth Factor in
Response to Venous Hypertension

Michael T. Lawton, M.D., Rose Du, M.D., Ph.D.,
Yigian Zhu, M.D., Guo-Yuan Yang, M.D. Ph.D.,
William L. Young, M.D.

OBJECTIVE: Experimentally, a fistula created surgically bedwéhe
carotid artery and jugular vein, together with as@hbn of venous
sinuses, generate venous hypertension, which caduocén dural
arteriovenous fistula (DAVF) formation intracramjain rats. Our aim
was to study the effect of non-ischemic venous Hgpsion on the
elaboration of the angiogenic signal, hypoxia-iridlecfactor-1 (HIF-
1) and its downstream signal, vascular endothadia@wth factor
(VEGF).

METHODS: Sixty rats were exposed to venous hypertensiotirfes

ranging from 4 hours to 3 weeks. Western blot aislytransbinding
assays, enzyme-linked immunosorbant assays (ELISAhd

immunohistochemistry quantified HIF-1 and VEGF egwmion in

brain. Forty-eight control rats underwent similairgical procedures
without creating venous hypertension. Cerebral dhifsow (CBF) was

measured at baseline, after surgery, and beforéisac

RESULTS: Venous hypertension did not impair CBF. Relatiwe t
controls, HIF-1 expression increased five-fold esponse to venous
hypertension (p<0.005), with peak expression onelakr, localized to

endothelial cells in venules next to the sagitials. VEGF expression
also increased three-fold in response to venou®rtsmsion (p<0.05),

with peak expression 7 days later, localized toapagittal astrocytes.
HIF-1 and VEGF were minimally expressed in rats nmar venous

pressures.

CONCLUSIONS: In this model, venous hypertension stimulates
angiogenesis by a mechanism other than ischemkalHixpression may
result from dilation of parasagittal veins and ehdbal deformation.
HIF-1 and VEGF appear to be molecular agents tloatvert venous
hypertension into intracellular signals and angiages activity.
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FRIDAY, OCTOBER 20th

9:15-9:30 AM  Frequency Dependent Hemodymanic
Responses to Direct Bipolar Cortical
Stimulation

Challon Perry, Minah Suh, Hongtao Ma, Mingrui
Zhao,Theodore H. Schwartz, M.D.

Cortical stimulation is playing an increasing roieclinical
neuroscience in the treatment of epilepsy, strokepain. The
neuromodulatory effects of cortical stimulationlirte both excitation
and inhibition. As a result, cortical stimulatialso influences
cerebral hemodynamics, including perfusion and exggion, which
may vary depending on the stimulation parameters.

Using bipolar tungsten electrodes, the rat senseogortex was
stimulated at variable frequencies in a pseudoganfhshion at 5 Hz,
10 Hz, 50 Hz, 100 Hz, and 250 Hz at a constantgeh@CC). The
amplitude remained constant at 1 mA. CC was miaiedbby
delivering stimulation at 100 spikes at each fremyeand varying the
duration of stimulation. Simultaneous field pdieh(f.p.) recording
and ORIS was performed at 570 nm and 610 nm totijatwvely
measure total hemoglobin (Hbt) and deoxygenatedgkrhin (Hbr).

A large increase in Hbr, consistent with a dip Xygenation, was
recorded at all stimulation frequencies but theimaxn occurred at
10 Hz (2.12+0.20%, n=3). There was a significartelation
between the duration of stimulation and the duratibthe increase in
Hbr (r=.86,p<0.05). The largest increase in Himuwred at 50 Hz
(4.04+£1.08 %, n=3) with no significant relationskgh duration of
stimulation. The duration of the increase in Hasvgenerally longer
than the duration of stimulation by 80 secondsardigss of
frequency. These results demonstrate that theidoraf stimulation
is more important than the frequency in determiniregduration of the
dip in oxygen. In order to achieve a maximal iasein blood flow
with minimal ischemia, one should use short duratiogh frequency
stimulation.
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FRIDAY, OCTOBER 20th

9:30-9:45 AM  How does the Participation of the Training
Registrar in Surgery for Small Intracranial
Aneurysms Impact on Patient Outcome?

M. K. Morgan, M.D., N. N. Assaad, A. S.
Davidson, W. Oldmeadow

From a prospectively collected data-base aneuryenggeater than 10
mm, of the internal carotid artery (beyond the planaid segment)
and middle cerebral artery were selected for aimbetween 1991
and 2006. The presence or absence of an advaad@dd registrar
was noted. Advanced training registrars were ptesemvery case in
the first three years. Comparison were made:

1 In quintiles to establish the stability and ireide of adverse
outcomes over time.

2 Between the first quintile and the remainderisTas to establish
whether a learning curve existed. The first threars were selected as
this was in a period that no surgery was perforingle absence of a
registrar.

3 Between cases where an advanced training ragigisapresent or
absent. This was to establish whether traineesased the incidence
of permanent adverse outcomes.

Results: 355 cases (196 with registrar and 158outta registrar)
were evaluated. The overall incidence of permaadwtrse outcomes
was seen to occur in 11 (3.1% of total) casesiualto branch artery
occlusion. The incidence of permanent adverseooutdn the first
three years was 10.7% and 2.4% thereafter (p=0.0b&ye was no
difference in incidence of adverse outcome dematesircomparing
surgery with and without the presence of an adwaftregning
registrar.

This study supports the existence of a learningector the senior
author in these surgeries. However, no increasgdeance in adverse
outcome was demonstrated with the participatiothefadvanced
training registrar. The resolution of this paradies in the synergy
between the neurosurgical supervisor and traifiéés study suggests
that patients can be informed that the team apprtmatheir surgery is
at least as good as having the experienced supggtorming all
aspects of the surgery.
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FRIDAY, OCTOBER 20th

9:45 - 10:00 AM  Alpha Il spectrin breakdown products (SBDP):
a prototypical biomarker of vasospasm induced
cerebral ischemia

Stephen Lewis, M.D., Greg Verlat, Lynn Miralia,
Regins Wolper, Jada Aikman, Jose Pineda, Linda
Papa, Kevin Wang, Ron Hayes

A strategy to identify biological markers of celulinjury in
cerebrospinal fluid or serum may provide real tinfermation,
warning of impending ischemia from cerebral vasespand thus
provide an earlier window of opportunity for theeaic intervention.

This study aimed to assess the diagnostic and pstigrutility of
alpha-Il spectrin breakdown product (ASBDP) bionegiskin patients
with aneurysmal subarachnoid hemorrhage (ASAH)Xayrening the
relationship between levels of ASBDP's, injury setye(WFNS score)
and onset of cerebral vasospasm.

Patients suffering ASAH requiring ventriculostomegne included in
this study. CSF samples were collected every 6shontil day 12 post
hemorrhage. ASBP’s were identified using SDS-PA&ghnique and
immunohybridization. Demographics, clinical graBsher grade,
onset of vasospasm, and extended Glasgow outcamesseere
prospectively collected. Vasospasm was defineddmage in clinical
status and was confirmed radiologically.

20 patients with ASAH, 5 males and 15 females vmskided in the
study. Mean age was 54 years. Cerebral vasospastoded in 13 of
20 patients. A significant 3 to 5 fold increaselensitometric levels
was observed in initial CSF samples from poor ggateents (WFNS
grade 4 to 6) compared to good grade patients (Wiis&e 1 to 3)
(p<0.001) . ASBDP levels were shown increase sSicantly above
baseline at least 12 hours prior to the clinicabgdiosis of vasospasm
(p<0.05).

ASBDP represent a non subjective putative biomackeable of early
detection of ASAH-induced vasospasm. This may glewn earlier
opportunity for therapeutic intervention and impgd\wclinical
outcome.
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FRIDAY, OCTOBER 20th

10:15 - 10:30 AM Piece Meal Resection is Associated with a
Higher Rate of Leptomeningeal Disease (LMD)
in Patients with Posterior Fossa Metastases
(PFM)

Raymond Sawaya, M.D., Dima Suki, Ph.D., Hiba
Abouassi, M.D., Akash J., Patel, B.S., Weiming
Shi, M.D., Morris D. Groves, M.D., J.D.

STUDY DESIGN: Retrospective chart review

INTRODUCTION: Resection of PFM has been cited as a risk
factor for developing LMD. We test the hypothdkigt patients with

PFM treated surgically are at a higher risk of Lidémpared to those
treated with stereotactic radiosurgery (SRS).

METHODS: Patients with PFM treated with resection or SRS
between 1990 and 2005 were identified. Patiente wecluded if
they received prior resection or SRS for a PFM; &adior history of
LMD; or were not followed at the center after thdéx procedure.
379 eligible patients are included in this repdrhe primary outcome
was the incidence of LMD, diagnosed by cytologiebeospinal fluid
analysis or neuroimaging.

RESULTS: 260 patients underwent resection; 119 received SRS
Median age was 56 years; 51% were males; 93% Kadrepsfsky
score over 70. Common primary cancer sites warg (85%), breast
(19%), melanoma (14%), and renal (12%). 33 patiédfto)
developed LMD, 10% following resection and 6% fallng SRS
[Rate ratio (RR) for resection = 2.06; 95% confickemterval (Cl),
0.89-4.75; p=0.09]. Stratification of surgical imedology by en bloc
(EB) (N=123) versus piece meal (PM) (N=137) showesignificantly
higher risk of the latter approach, both compacelB [RR (PM) =
3.40; 95% Cl, 1.43-8.12; p=0.006] and SRS [RR (B\8)37; 95% ClI,
1.41-8.04; p=0.006], with no significant differenbetween EB and
SRS [RR (EB) =0.98; p=0.98; simple incidence estanaf LMD
were 14%, 6%, and 6%, respectively]. In the matilste Cox model,
the ratio and significance for PM were consisteitih & strong effect
(RR=2.51; 95% ClI, 1.24-5.11; p=0.02).
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CONCLUSION: Piece meal resection of a PFM is associated
with an increased rate of LMD. This differencehaugh clinically

and statistically significant, is not as alarmirsgpaeviously published
and is not applicable when en bloc resection iseaekl.
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FRIDAY, OCTOBER 20th

10:30 — 10:45 AM Extracranial Radiosurgery: An Evolving
Treatment Modality for Neurosurgical
Applications

Peter C. Gerszten, M.D.

The role of radiosurgery for the treatment of iateaial benign and
malignant tumors, vascular malformations, and fianetl therapies is
well established and is an integral specialty waitiie field of
neurological surgery. With the advent of extra@bradiosurgery
technologies, radiosurgery for the treatment ofaexanial
neurosurgical disease processes is rapidly evalving

Since 2001, our center has explored the role ofidtass radiosurgery
for the treatment of extracranial neurosurgicatdses including
benign tumors, primary tumors, metastatic tumand,\ascular
malformations. Site locations have included inedunllary, intradural
extramedullary, extradural, spinal and paraspimagchial plexus, and
peripheral nerve. Over 700 patients have beetettend evaluated in
a prospective manner representing the largestesoagiter experience
in the world. The primary indications for radiogary treatment were
pain, as a definitive therapy, radiographic tummgpession, post-
surgical treatment for residual disease, progresseurological
deficit, and as a boost for bulky or radioresistantors.

Radiosurgery now has become an integral part dfré@ment
paradigm for patients with extracranial neurosuabiiseases treated
at our institution. Radiosurgery is well toleratedfe, and clinically
effective. Extracranial radiosurgery is used aal&rnative
therapeutic modality for lesions not amenable terogurgical
techniques, in medically inoperable patients, ésidns located in
previously irradiated sites, or as an adjunct rgety.

The role of radiosurgery for the treatment of extaaial neurosurgical
applications is rapidly expanding with the rapiduaisition of this
technology by neurosurgeons. Careful attentevatds sound
clinical and basic science research, standardizzdtipes, resident
teaching, credentialing, and technology assesswiéiiiiecome ever
more important to our specialty in the future.

FRIDAY, OCTOBER 20th
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10:45 - 11:00 AM Prolonged Survival in Patients with Recurrent
Glioblastoma Multiforme Treated by Resection
with Implantation of Permanent I-125 Seeds
and BCNU Wafers

Ronald E. Warnick, M.D., Borimir J. Darakchiev,
M.D., Robert E. Albright, M.D., John C.
Breneman, M.D.

OBJECTIVE: Effective treatment options are limited for patgenith
recurrent glioblastoma multiforme. Survival is upkess than a year.
Novel treatment approaches are needed. Localized@dreatment with
carmustine (BCNU) wafers or permanent, low-activdtyine-125 seeds
has been shown to be effective in glioblastomas Thidy assessed the
efficacy and safety of these therapies in combamafollowing tumor
resection.

METHODS: Thirty-four patients with recurrent glioblastomaree
treated with maximal tumor resection followed bylantation of BCNU
wafers and permanent iodine-125 seeds into thertaeaty. Patients
were followed with clinical evaluations and magog&sonance imaging
scans once every 3 months. Survival and progres$stersurvival were
evaluated.

RESULTS: During follow-up, local disease progression waseosd in
27 patients, and 23 of these patients died. Megliavival was 72 weeks,
and median progression-free survival was 39 wegks.12-month
survival and progression-free survival rates wé&® &nd 30%,
respectively. Baseline factors associated withgmgéd survival included
Karnofsky Performance Stata30 and iodine-125 seed activitp.8 mCi
per cnf of tumor cavity. Brain necrosis developed in 8gras and was
successfully treated with surgery or hyperbaricgexytherapy.

CONCLUSION: The use of combination adjunct therapy with BCNU
wafers and permanent iodine-125 seeds resultadvival that compares
favorably with data from similar studies in recuntrglioblastoma. The
incidence of brain necrosis appeared to be hidtaar that expected with
either treatment alone. Brain necrosis was mandgeall did not affect
survival. This novel approach warrants further stigation in recurrent
and newly diagnosed glioblastoma.
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FRIDAY, OCTOBER 20th

11:00 - 11:15 AM Academy Award Honorable Mention
Galectin-1, a Gene Preferentially Expressed at
the Tumor Margin, Promotes Glioblastoma
Invasion

Toussaint |11, Gerard, Nilson, AE, Goble, JM,
Ballman, KV, James, CD, Uhm, JH

High-grade gliomas are recalcitrant to local thgrisyppart because of
their ability to invade the normal brain parenchysoarounding these
tumors. Using a xenograft model that retains thasive
characteristics of patient-derived tumors, we camp@gene
expression profiles of actively invading cellstad tumor-brain
interface to those of cells at the tumor core. @simg for the
possible contamination of samples collected atrthasive edge by
normal mouse brain cells allowed us to identifyegéih-1 as
preferentially expressed at the tumor margin. Tlndate the
functional significance of galectin-1 overexpressioe generated
appropriately transfected clones of the US7MG ghasell line.
Galectin-1 overexpression did not increase thdfprative rate of
these cells nor did it alter their attachment twaoellular matrix
components. However, the rate of two-dimensiongration and
transwell invasion was proportional to the levegafectin-1
expression. In addition, animals hosting orthoto@nograft tumors
from U87MG cells overexpressing galectin-1 had srasurvival
times than parental-cell xenografted mice. Theisahdifferences
may be explained by changes in the invasive pattetinese tumors.
Based on these and other existing data, galectandra an important
mediator of the invasive phenotype of high-gradenghs.
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FRIDAY, OCTOBER 20th

11:15-11:30 AM Academy Award Winner
A2B5 White Matter Progenitors as Glioma
Cells of Origin

Ogden, Alfred T, Lochhead, RA, Fusco, D,
Lopez, K, Ellis, JA, Kang,

J,Waziri,AE, Assanah, M, Canoll, P, Bruce,
Jeffrey

Introduction:

Identification of the cell of origin in glionganesis has important
implications for understanding this therapeuticalgalcitrant disease.
Many reports have outlined similarities betweenrakstem cells and
glial tumors, but none have presented evidencadagpa candidate
cell of origin. The stem cell marker, CD133, hagtreported to
identify putative glioma stem cells. Recently, desmonstrated that
retroviral infection of white matter progenitorsitmuce high levels of
PGDF rapidly produces tumors that display all tistafogical
hallmarks of glioblastoma. These tumors are Igrgemposed of
non-transformed A2B5+ white matter progenitors,ahiriire the most
abundant and best characterized neural stem neheiadult human
brain.

In this study we investigate the relationdgween white matter
progenitors and human glial tumors, showing thaduu glial tumors
also contain high percentages of cells expressiERAwith
progenitor like properties. Expression of O4, ¢desed to connote
commitment of A2B5 progenitors to the oligodendradineage, was
prevalent as well. Based on co-expression of gialkers CD133 and
IL-13 receptor, the presence of aneuploidy in t283+ population,
and the ability to form tumors in vivo, some ofdbecells are clearly
transformed tumor cells. Others, however, lackrgh marker
expression and are grossly euploid, suggestingdgeaeity within
the A2B5+ population that may be consistent witbgenitor
recruitment.

Given their abundance, the predilection of Aorgliomas for white
matter, and the prevalence of A2B5 expressing vétls progenitor-
like properties in human and experimental gliomess propose white
matter progenitors as the likely cells of origim éolarge percentage of
human gliomas.
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Conclusion:

A2B5+ white matter progenitors are likely sadf origin for many
human gliomas. A2B5 and O4 expression is wideagpne adult
gliomas over a range of grades. The ratio of OBBA@xpression
inversely correlates with tumor grade. Many A2R%®Hs within
tumors are transformed based on co-expressionarhglmarkers,
aneuploidy, and the ability to generate tumorsiwio.v Other A2B5+
cells isolated from tumors are euploid, lack glioika marker
expression, and could represent recruited progsnitdnlike A2B5+
cells from PDGF-driven rat glioma model, human A2B&mor cells
lack the ability to differentiate into oligodendiizg raising questions
regarding the effects of transformation on difféieion potential.
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SATURDAY, OCTOBER 21*

7:30-7:45 AM Upregulation of Mitoxantrone Resistance
Protein (MXR/ABCG2) in Patients with
Medically Refractory Temporal Lobe Epilepsy

Kitti Kaiboriboon, M.D., Brian K. Alldredge,
Pharm. D. Nicholas M. Barbaro, M.D., Andrew
W. Bollen M.D., Everett J. Austin, M.D., Stephen
L. Nutik, M.D., Daniel H. Lowenstein, M.D.,
Deanna L. Kroetz, Ph. D.

RATIONALE: Upregulation of members of the ATP-binding cassett
(ABC) transporter protein superfamily has been iogtéd as a
potentially important factor in the developmentefiactory epilepsy.
To date, brain overexpression of P-glycoproteinitisuig resistance-
associated protein 1 (MRP1) and MRP2 has been dauiaah in
refractory epilepsy. Recently, another membehefABC
superfamily named mitoxantrone resistance protdidR, encoded by
ABCG2), has been detected in cerebral capillary endalleslls.
However, the role of MXR in refractory epilepsyuisknown. To
further elucidate the role of MXR in refractory kgpisy, we examined
the distribution and expression of MXR in resectipecimens from
patients with medically refractory temporal lobéepsy (TLE).

METHODS: A total of 62 brain specimens from 18 consecutive
patients surgically treated for medically refragtdLE and 4 normal
brain specimens were analyzed in these studiesor#bination of
immunohistochemistry (IHC) and quantitative revedramscriptase
polymerase chain reaction (QRT-PCR) was used tmimeathe
distribution and expression level of MXR proteirdadfBCG2 mRNA.
Expression at the protein and RNA levels in thelea tissue was
compared with expression in the histologically naradjacent tissue.

RESULTS: Fourteen patients had mesial temporal sclerosisSiM
and four patients had focal cortical dysplasia (FGBC was
performed in 8 specimens from patients with FCDsR&cimens from
patients with MTS, and 4 specimens from normalrbrain all FCD
and the majority of MTS cases, MXR expression wagehin neurons
from both lesional and histologically normal adjatciéssues.
However, immunoreactivity was more abundant andenmiense in
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the lesional tissue. In normal brains, strong MKRunoreactivity
was detected in blood vessels but not in neurogdiarcells from the
hippocampus or lateral temporal cortex. qRT-PCR pexrformed in
27 specimens from patients with MTS. There wa$ddld increase
in ABCG2 mRNA in the hippocampus compared to that in therdh
temporal cortex.

CONCLUSION: Our findings suggest that upregulation of
MXR/ABCG?2 is widespread in human epileptic brain. This sufsgpa
potential role of MXR in the cellular mechanismslarlying drug
resistance.
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SATURDAY, OCTOBER 21*

7:45-8:00 AM Identification of Novel Drugs that Target
Neural Stem Cells by High Through-Put
Screening

Phedias Diamandis, Michael TyePster Dirks,
M.D.

The identification and characterization of neutahscells from the
mammalian brain has been enormously aided by thelaj@ment of
cell culture techniques. The most widely useduralissay of neural
stem cells is the neurosphere assay. This in aggsay system has
been vital to support the importance of effectexdfinsic signals and
intrinsic genetic alterations on neural stem catld progenitors in
vivo. In addition to genetic approaches to undeditey neural stem
activity, high through-put screening (HTS) of snmablecules will aid
in developing clinical drugs that can be used fiogiiu or ex vivo
neural stem cell manipulation. Here we reportfits¢ small molecule
high-throughput screen (HTS) of mouse neurosphdtares. Using a
library of 1,280 pharmaceutically active compounas,identify novel
drugs which altered the proliferation of neurosphasltures as
measured by the MTT proliferative assay. Fromlii@0 compounds
present in the library, we identified 234 (18.28%hdidate small
molecules that decreased neurosphere proliferbiat least 3
standard deviations when compared to controlsoursurprise, many
of the classes of active compounds in the neurss@®say are
presently in clinical use for a variety of nervaystem diseases. The
classes of drugs effective against neural precwelts will be
discussed. These data support the use of thig asaentify new
candidate drugs as well as off target effects ofecu drugs in clinical
use that effect neural stem cell self renewal antiferation, and have
implications for brain repair as well as for deyaitay novel anti-
cancer drugs that may be effective on brain turremsells.
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SATURDAY, OCTOBER 21*

8:00-8:15 AM Directed Therapy with Polymers for Brain
Tumors

Henry Brem, M.D.

Polymer delivery systems are being utilized toeargultiple
pathways in tumorigenesis. Polymer delivery offantiferative
agents such as the microtubule stabilizer paclitame the
topoisomerase | inhibitor camptothecin show prormsereclinical
studies. Resistance modifiers can also be detivepémally. Local
delivery of the recently approved oral agent tenmnide alone and
in combination with both resistance modifiers aadiation therapy is
being explored. Tumor angiogenesis is being tadyeiith the release
of the anti-angiogenic agents: endostatin and nyiclow. Local
delivery of the anti-glutaminergic agent riluzol®ects normal brain
and decreases tumor invasion. Vaccines have ako delivered
successfully by this mechanism. Novel applicationder
investigation include delivery of siRNA and enzymedslogical
evolution of local controlled release is the creainf devices that
release multiple agents in multiphasic patterngptimize therapeutic
regimens or more accurately recapitulate the plygionorm. This
was addressed with the development of biodegragheibye(L-lactic
acid) multi-well passive microchips with poly (Dlaetic-co-glycolic
acid) membranes. Improved clinical outcomes wililadgl™
demonstrate the utility of controlled local deliydor brain tumors.
Development of this approach of therapeutic resefmcthe treatment
of brain tumors offers the ability to circumventygiologic barriers
and effectively deliver a multitude of novel ageints controlled
manner.
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8:15-8:30 AM Insular Gliomas: Surgical Technique,
Morbidity Assessment and Outcome Analysis

Mitchel S. Berger, M.D., Daniel Hirt, B.S.,
Kathleen R. Lamborn, Ph.D., G. Evren Keles,
M.D.

Despite recent advances in intraoperative imagimbcmntemporary
surgical technology, surgery for insular gliomasiaens challenging.
Although grouped together as “insular” gliomas, tusilocated at
different anatomical parts of the insula and tkanious patterns of
extension necessitate surgical approaches thapauific to the
location and growth pattern of the tumor.

We retrospectively analyzed our series of insuliangas operated on
by the senior author. The aim of this study waddscribe the surgical
technique for both dominant and non-dominant insgliamas, define
operative morbidity and assess outcome based dndaton and
extension of insular gliomas. In addition, extehtesection was
evaluated quantitatively with the endpoint beimggito tumor
progression.

A total of 109 patients with insular gliomas meg thclusion criteria which
consisted of availability of clinical informatiomd follow-up, as well as pre
and early postoperative magnetic resonance scaths detailed descriptior
of the surgical procedure including the maps geedrduring intraoperative
cortical and subcortical stimulation mapping. Thedan age of the patient
population was 44, and 58% were female (n=63).aliepts (65%) had a
tumor located in the dominant hemisphere and weeeated on with the us
of language mapping techniques. The majority ofttineors were low-grade
(71%, n=77), and the median follow-up is 5.2 years.

We will report on the extent of resection as iate$ to the location of
the tumor in the insula based on a new classiiosgcheme for
predicting extent of resection, and compare prajpesfree survival
and malignant transformation rates (which will Ipglated at the time
of the meeting) with non-insular low grade gliomas.
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8:30 — 8:45 AM  Human Bone Marrow-Derived Mesenchymal
Stem Cells As Delivery Vehicles for Glioma
Therapy

Frederick F.Lang, M.D., Akira Nakamizo, M.D.,
Frank Marini, Ph.D., Michael Andreeff, M.D.,
Ph.D.

The poor survival of patients with malignant glisnalates partly to
the inability to deliver therapeutic agents to tobenor. To improve
delivery, we assessed the tropism of human boneomaterived
mesenchymal stem cells (hMSCs) for brain tumordViS@s were
isolated from bone marrow, fluorescent-labeled mmjected into the
carotid artery of mice bearing human glioma intaaéal xenografts.
hMSCs were seen exclusively within the tumors aftgravascular
administration. Studies using sex-mismatched hM$@sale, XY
genotype) confirmed the presence of Y+-hMSCs witligmale
xenografts (U87, XO) after intracarotid injectioBioluminescence
imaging using a luciferase construct to visualix#S&Cs documented
localization of functional hMSCs in real time withtumorsin vivo.
Similar results were found when mouse MSCs (C57iB&) injected
intravascularly into mice bearing syngeneic glionfa$T11.9). To
assess the potential of hMSCs to track human gbpme injected
hMSCs directly into the hemisphere opposite anbéisteed human
glioma, and demonstrated that hMSCs were capabfeigrfating into
the xenograftin vivo. Likewise, in vitro matrigel invasion assays
suggested that tumor-derived growth factors (PDEBGF, or SDF-1-
alphabut not FGF or VEGF) may underly the tropism of 0% for
gliomas. Most importantly, hMSCs engineered teeasé IFN-beta
significantly increased the survival of animals bwimng intracranial
glioma xenografts. Other studies demonstrategthential of hMSCs
to deliver to tumors Delta-24-RGD, a tumor seleztivoncolytic
adenovirus. These studies demonstrate that hM&@s dntropism for
human gliomas that may be mediated by tumor-deriwedith factors,
and that can be exploited to therapeutic advantage.
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8:45-9:00 AM  Blockade of Glioma Invasion by Inhibitors of
GSK-3

E. Antonio Chiocca, M.D., Ph.D., M. Oskar
Nowicki, Ph.D., Jennifer L. Cutter, Ph.D., Sean
lawler, Ph.D.

Infiltration of normal brain by invading tumor celis a major factor in
the recurrence and poor prognosis seen in maliggiemmhas.
Therapeutic strategies to prevent the invasionge®or to target
invading cells are therefore highly sought aftezrédwe report that
glioma cell invasion in vitro and in vivo can bénibited by
pharmacologic blockade of glycogen synthase kilgBa&@SK-3).
Invasion is blocked in all cell lines we have sotésted using multiple
assays such as spheroid invasion, transwell migraind scratch
assays. The inhibition was dose-dependent andsieleeven after
prolonged (96 hour) of drug exposure. Microscopicies of drug
treated cells revealed a change in morphologycéiie no longer
sending out protrusions at the leading edge. Ja &nimal models
show a qualitative decrease of glioma infiltratiorbrain after
pharmacologic blockade of GSK-3. This data suggisstt targeting
GSK-3 or GSK-3 related pathways may be relevattiertreatment of
invasive gliomas.
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9:00-9:15 AM  Repeat Blood Brain Barrier Disruption in
Patients with Recurrent Primary Central
Nervous System Lymphoma

John McGregor, M.D., Eric Bourekas, M.D.

Intraarterial chemotherapy (IA) with blood brairrter disruption
(BBBD) without radiation therapy has been demonsttéo be
effective in the treatment of primary central nerssystem lymphoma
(PCNSL) with a five year survival rate of 42% withh@ognitive loss.
Patients with relapsed disease remain a difficatittnent group.
Previous reports have described the effectivenfesepeat BBBD with
IA carboplatin therapy for treatment of recurre@NSL following
initial treatment with a Methotexate-based regifdée are currently
participating in a multicenter evaluation of a @il which includes
intravenous rituximab given in association with HBBor recurrent
disease. We have treated 3 patients (2 malespdlée ages 49, 59
and 63 respectively) diagnosed at 62, 10, 25 mdntihs completion
of first BBBD therapy. The 3 patients have undemat total of 48
disruptions. One patient has had a partial resp¢@PR) and two have
had a complete response at 3, 5, and 16 monthsdnset of recurrent
treatment. There have been no observed toxid@tit®atment related
complications. The ability to enhance the delivairlarge molecules
such as rituximab across the blood brain barrigr imgrove
treatment of CNS malignancies.
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9:15-9:30 AM  High-Resolution Patient-Based Computational
Fluid Dynamic Analysis of Intracranial
Stenosis

Adel M. Malek, M.D., Ph.D., Clemens M.
Schirmer, M.D.

INTRODUCTION: Intracranial stenosis is associated with a sigaific
risk of stroke despite anti-platelet and anticoagutherapy. The
hemodynamic conditions in and around intracramigsidns are poorly
defined. We examined the flow pattern and walbsistress (WSS)
magnitude and spatial gradients in patient-baseddranial stenosis
geometries using computational fluid dynamic (CEDalysis.

METHODS: High-resolution three-dimensional rotational angagic
images of eight intracranial stenotic lesions wartined in seven
patients. Following reconstruction and generatiba fine resolution
computational mesh, CFD analysis was performed rypalsatile
conditions assuming non-Newtonian properties obtloNon-laminar
and transitional flow conditions were captured véitk-omega turbulence
model.

RESULTS: In the post-stenotic region, time-dependent comfitax
patterns with two-fold increased axial velocitiegl@areas of recirculation
were observed. The mean Reynolds number in thattbf the stenoses
was 219 (range 63-495). Increased helicity was radéed in the post-
stenotic region consistent with three-dimensionéting of this non-
laminar transitional flow. Endothelial cells iretithroat of the stenosis
experience transients of 10-fold increased WSS ihadgs along with
direction reversal of WSS in the post-stenoticaagi The normal
curvature of the vessel was seen to influencedlationship between the
flow pattern and WSS, including the formation ofdregenous patterns
of WSS and viscosity distal to the stenosis.

CONCLUSIONS: CFD simulations of intracranial stenosis offer \dile
insights into the abnormal transition from a lamifiew pattern in a
healthy vessel to complex flow patterns with radmtion and turbulent
features. The flow pattern depends on the sevanitylocation of the
stenosis as well as the geometric constraints asidiends and external
confines of the bones at the skull base. Theselsonpatterns of flow
and WSS may help quantify the thromboembolic ris& given
intracranial lesion and thus serve as a therapgutite.
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9:30-9:45 AM  DBS for Tourette Syndrome: From Clinical
Case to Clinical Trial

Robert J. Maciunas, M.D.,, M.P.H., F. AC.S,

Brian N. Maddux, M.D., Ph.D., David E. Riley,
M.D., Christina M. Whitney, R.N.C.S., D.N.Sc,
Mike R. Schoenberg, Ph.D., Paula J. Ogrocki,
Ph.D., Jeffrey M. Albert, Ph.D., Deborah J. Gould,
M.D.

Background: Medically refractory Tourette syndrome (TS) can be
disabling. We performed bilateral thalamic DBQme case of
compassionate use. The results led to institutimetest, media
attention, and patient referrals. We chose to conayrospective,
double-blind crossover trial of DBS in five adultgh TS.

Methods: We obtained IRB approval, FDA IDE clearance, and
external funding for this trial. Bilateral thalamétectrodes were
implanted. Optimized stimulator settings were dighbd. Subjective
and objective results were assessed in a doubid-tdndomized
fashion for four weeks, with each week spent in oinfeur states of
activation of unilateral or bilateral stimulatidResults were similarly
assessed three months after un-blinded bilatenalisitor activation in
an open fashion.

Results: In the randomized phase of the trial, a statidticagnificant
(p < 0.03, Friedman'’s exact test) reduction of saor the modified
Rush Video Rating Scale was identified in the bilakon state.
Improvement in motor and sonic tic counts, as asglthe Yale Global
Tourette Severity Scale and Tourette Syndrome Symfist scores,
was also noted. Benefit was persistent at threamatfter conclusion
of the randomized portion of the trial. Qualitylié indices were
improved. Three of five patients improved markdalyall primary
and secondary outcome measures.

Conclusion: This trial confirmed our initial impressions aftane case.
Bilateral thalamic DBS appears to reduce tic frexqyeand severity in
some patients with TS who exhaust medical therapg.impact of the
approval process on performing trials of experiraeneurosurgery
will be discussed.
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9:45 - 10:00 AM  Temporal Lobe Surgery for Intractable
Epilepsy in Children: An Analysis of Outcomes
in 126 Children

James T. Rutka, M.D., Mony Benifla, M.D.,
Carter Snead Ill, M.D., Hiroshi, Otsubo, M.D.

Object: Temporal lobectomy is a well established neugisaf
procedure for temporal lobe epilepsy. In this giwede conducted a
retrospective review of children with drug-resisteemporal lobe
epilepsy to evaluate seizure outcome after tempalal surgery.
Methods: We reviewed the medical records of 126 childrém Wwad
surgery for temporal lobe epilepsy at The HospaalSick Children
between 1983 and 2003. The records were examimgad-operative
and intra-operative factors which could predicigrgtoutcome after
surgery.

Results The mean age at seizure onset was 5.9 yearsméae
seizure duration prior to surgery was 5.6 yearb.pdtients had either
pre-operative CT or MRI scans, or both. The megnad the time of
surgery was 13.5 years. Sixty-two patients undetiedt temporal,
and 64 right temporal resections. The histopathotd the temporal
resections revealed low grade brain tumors in @55children.
Mesial temporal sclerosis was found in 16 pati€h®80), astrogliosis
in 15 (12%), cortical dysplasia in 8 (7%). Popexmtive follow-up of
at least 2 years was available for 106 patientsanged up to 13.0
years. Seventy-four percent of patients had areEaigss | and Il
outcome. Patients with temporal lobe lesions hetteboutcomes in
comparison to those without lesions (p < 0.05)tielé&s without a
history of secondary generalization of seizures bél a better
outcome when compared to those with secondary gleregion.
Twelve patients had a second temporal lobe proedduiintractable
recurrent seizures. After a second procedure,i@érgatreturned to a
seizure-free state.

Conclusions Temporal lobe resections for epilepsy in childaea
effective and safe procedures with a favorable thpa seizure
control. Repeat temporal resections for recurseitures may also be
effective in restoring a seizure-free outcome titdcan.
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10:15 - 10:30 AM  Multimodality Management of Skull-Base
Chordomas: Experience of a Single Institution

M. Necmettin Pamir, M.D.

Between 1986 and April 2006, 41 chordomas and Jdtosarcomas
received multimodality treatment in our departme®f. these 46
patients 28 patients were male and 18 were femaletlze patients’
age ranged between 5 and 82 (average of 39 yeddptal of 98
procedures (69 tumor excision surgeries, 19 gammifa-k
radiosurgeries and other operations to treat caafpdins) were
performed. The mean follow-up period is 76 montAsalyses of
radiological features relatieve to histopatholog@revperformed for 42
patients. Immunehistochemical comparison of cho@®mwere
studied. Genomic instabilities were investigated-yH.

Nine patients died during follow-up. Two of the teawere due to
surgical complications, six resulted from tumorumence and one
was unrelated to neoplasia. Residual rate with eotienal approaches
were 30% and with skull-base approaches were 14.36gical
morbidity were 19.4%. During the 32 months meatofelup time of
the gamma-knife radiosurgery, local tumor contrabwbserved.

Conclusions:

* Chordomas and chondrosarcomas have completelyratitfe
survival rates because of this they should be densd
differently

 Completeness of resection is determined by the oagpr
Skull base approaches enable more complete resgctio

* None of the MRI or CT features appear to be uséful
differentiating chordomas from chondrosarcomas
preoperatively.

* Gamma-knife radiosurgery may provide local tumavgh.

* Recurrence in chordomas may correlate with expressi the
growth factors TGFkr andp-FGF

» Cumulative genetic instability at the 1925 locugeveetected
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10:30 — 10:45 AM Blood-Brain-Barrier Disruption is Mediated by
Flow Arrest and Circulating Leukocytes

Lijana Bengez, Mohammed Hossain, Vince Fazio,
Damir JanigroMarc Mayberg, M.D.

Cerebral ischemia causes disruption of tbedsbrain barrier
(BBB), mediated in part by inflammatory processeslving
cytokines and alterations in the expression angigcof membrane
metalloproteinases (MMP-2 and MMP-9) and their liitioirs (TIMP-
1/TIMP-2). We used a dynamin vitro BBB model to analyze the
individual contributions of flow, cytokine levelsid circulating white
blood cells (WBC) on BBB and MMP/TIMP expressiordenvarious
conditions of oxygenation and glucose levels. WitBC-free
perfusate, both normoxic/normoglycemic or hypoxypiglycemic
flow cessation and reperfusion had only a minangrent effect on
cytokine release and BBB-permeability. After aduitof WBC to the
luminal perfusate, normoxic/normoglycemic flow cessn/
reperfusion caused biphasic BBB opening associaitdncreases in
TNF-alpha and IL-6 , increased levels (ELISA) aotivdty
(zymography) of MMP-9 and MMP-2, and reduction ¢§1P-
1/TIMP-2. Pretreatment of WBC with a cyclooxygenagebitor
(ibuprofen), inhibited cytokine release and preedr8BB disruption.
Antibody to IL-6 or TNF-alpha, or infusion of TIMRprevented BBB
disruption, and eliminated increases in MMP expogsand activity.
To clarify whether post-ischemic MMP-9 is derivedr brain vs.
circulating WBC, chimeric mice were generated bgdration and
bone marrow transplantation in combinations of vi§iple fvt) and
MMP-9 knockout ko) mice . Gel zymography of the ischemic
hemisphere at 24h after 90 minute MCA occlusiomrision
demonstrated MMP-9 activity only in animals with marrow; MMP-
9 was barely detectable in mice wiklmarrow. These data indicate
that circulating blood leukocytes and loss of flake major factors in
metalloprotease-mediated BBB disruption, and tbatlmarrow-
derived WBC are the critical source of MMP-9 in tbehemic brain.

Supported By: AHA SDG 0230015N, NIH NSD46513, NS043284
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10:45 - 11:00 AM Erythropoietin Improves Outcome in Adult
Rats After Perinatal Brain Injury

Shenandoah Robinson, M.D.

Children who are born preterm are susceptible telral palsy,
epilepsy, and cognitive delay. Current intervamsibave not reduced
long-term neurologic morbidity. Erythropoietin (B a growth
factor required for neurogenesis, is neuroprotedtivadults. We
investigated whether EPO improves outcomes aftengtal brain
injury using a rat model of systemic prenatal hypagchemia. This
systemic prenatal insult reliably induces damage tfimics placental
insufficiency in humans at about 25 weeks gestation

The uterine arteries were transiently occludedta on embryonic day
18, and pups were born at term. Sham controlstagery without
arterial occlusion. Newborn pups were administ&@a0U/kg EPO

or saline intraperitoneally daily for 5 days. Mosgkills were assessed
in pups and adults. Seizure threshold was testadults using an
escalating dose paradigm with pentylenetetrazastoldgical,

cellular, and biochemical techniques were usedfmd the function
of EPO and its receptor on neural cells after tiselli.

Postnatal day 9, EPO-treated insult pups had fapeptotic cells,
reactive microglia (p<0.001), and more GABAergicions (p=0.01),
compared to saline-treated insult pups (n=3). Me2ks, EPO-treated
insult rat pups had significant improvement in matkills, compared
to saline-treated insult pups (p=0.05,n=13-15) ulAEPO-treated rats
showed elevation of the seizure threshold back tdsveaseline,
compared to saline-treated insult rats. Similafier EPO treatment
GABAergic neuronal cell number was also improveddiults in
multiple cortical regions.

Conclusions: These results suggest that postnatal EPO improves

motor skills and seizure threshold in rats thathswffered a prenatal
systemic insult.
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11:00 - 11:15 AM Cerebral Revascularization for Moyamoya
Disease

Kiyohiro Houkin, M.D.

Background

It is well known that surgical revascularizatioreféective for
moyamoya disease. It is supposed to be safe sutdewever, the
peri-operative complication and its morbidity has well analyzed.
The authors report complication and morbidity @teurgical
treatment for moyamoya disease.

Patients and Method

One hundred and thirty-two patients including 58ledpatients and
80 pediatric patients are included in this studye§e are consecutive
cases experienced in Hokkaido University and Sapptedical
University from 1992 to 2004. For these 132 pasiePil8 surgeries
have been performed using combined surgical teclenid direct
bypass and indirect surgery of encephalo-duroiartayo-
synangiosis (EDAMS).

Results

Among these 218 surgeries, 8 cases of peri-operatimplications
including two cases of intracerebral hemorrhage, @ase of serious
seizure, two cases of cerebra infarction and tveesaf infection are
seen. Permanent neurological deficit has seendrcases of
intracerebral hemorrhage and one case of cereffaatiion.
Thereofore, the surgical morbidity was 2.3% forigrats number and
1.4% for surgeries.

Conclusion

The complication and morbidity rate of combinedgguy of direct and
indirect bypass is supposed to be 1-4% for patieittemoyamoya
disease. The surgical treatment for moyamoya disisaguite safe
option. However, this complication rate has to besidered in case of
surgery in particular minimum symptomatic patiesntsl adult
hemorrhagic patients.
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11:15-11:30 AM Has Regulation Improved the CSF Shunt?
Stephen J. Haines, M.D., Jeffrey P. Blount, M.D.

BACKGROUND: CSF shunting for hydrocephalus was well
established when the FDA was given substantiallaégiy authority
for medical devices in 1976. Prior to that time idhentification of
shunt complications was entirely dependent on itiyations and
publications from the neurosurgical community. Tinposition of
regulation after 1976 provided an opportunity fdoamal regulatory
process to have an impact on the safety and eféawss of these
devices.

OBJECTIVE: To investigate the role of regulation in imprayitie
safety and effectiveness of CSF shunts.

METHODS: As part of an Institute of Medicine study of pedic
medical devices, we reviewed 4027 adverse eventtemn the FDA
MDR and MAUDE databases. The literature on compbecs of CSF
shunting from 1950 to the present was reviewedctassified. The
FDA reports were classified using the same clasgifin scheme.
FDA health device alerts and action items have Iseanched for CSF
shunt related warnings and recalls. Data miningriegies were
applied to the FDA AE reports to determine if sfgmaint clusters of
complications not identified in the published latrre could be
detected.

RESULTS: In 1976 the CSF shunt was determined to a class |
device, not requiring burdensome “pre-market appfaPMA)
studies prior to marketing and sale. No shuntaelias been required
to undergo a formal PMA process by the FDA. Fivaltiedevice
alerts have been issued, all related to manufacjwiifficulties with
specific shunt parts. The FDA has never recall€$gk shunt. The
published literature has focused far more atterdgioshunt infection
than is evident in the FDA device failure repo@sherwise the
complications reported are similar. Data miningntifeed a cluster
shunt fractures from two companies which were mlsatified in three
published reports.
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CONCLUSIONS: If the CSF shunt were introduced today, it would
undoubtedly be a class Il device requiring intepieemarket scrutiny
and post-market surveillance. There is little enice that the passive
monitoring system imposed by the FDA in 1976 haygd an
important role in improving the safety or efficaafyCSF shunts: no
important complication of CSF shunts has been ifiedtby the FDA
that was not identified in the medical literatuféere is no evidence
that the adverse event reporting system has ledgortant
improvements in shunt function or safety. Howetee, enforcement
of compliance with technical standards for bio-caiiplity
manufacturing quality, sterility, etc. has beerpaggted with a
noticeable absence of complications related toethasdamental
aspects of manufacturing.
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11:30 - 11:45 AM Predicting Post Operative Hydrocephalus in
Pediatric Post Fossa Tumor Patients

J. Drake, J. Riva-Cambrin, M. Lamberti-Pasculli,
M. Sargent, D. Armstrong, R. Moineddin, D.
Cochrane

Introduction : In pediatric patients with post fossa tumours (RFT
much controversy surrounds the risks of developost operative
hydrocephalus (POH), typically occurring in 30%ep@arts of
improved outcomes with pre tumor surgery endosctiyid
ventriculostomy (ETV), broadly applied, has furtieenfused things.
We developed a pre-operative prediction score basexir own
institution’s patients, to identify those at highdsk. The score was
then validated on a separate PFT cohort at anotsgtution.

Methods: Following a literature search and having sougbtet
opinion, potential important patient pre operatragiables were
identified. Data from 343 patients (1988-2003)MrblSC Toronto
was analyzed retrospectively. Mulitivariate logisegression was
used to identify risk factors and construct a prtoln model. This
was simplified into a prediction score represenprgpperative risk of
hydrocephalus. Data from 111 patients (1990-26:@3) BCCH
Vancouver (1988-2003) was then used to validatetédiction
model.

Results Significant risk factors and their prediction se@oints ()
were: age<2 (3), papilledema (1), hydrocephalusritg2), cerebral
metastatic spread (3), and presumed tumor pathdlggyotal range
(0-10). Scores > 5 were considered ‘High Risk’. avlapplied to the
Vancouver cohort, the prediction score was validlatgng chi-square
statistics (p-value of 0.0486) and misclassifiety @0.7% (23/111) of
patients’ risk.

Discussion:This prediction score resolves many of the issues
concerning risk of POH in PFT patients. We beligweill allow
improved patient counseling, and surgical plannitgdditionally
identifies patients at high risk, who selectivetyght be exposed to
the risks of pre operative ETV to improve outcome.
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11:45 - 12:00 PM Regional Neurotrauma Care in Memphis, TN
Shelly D. Timmons, M.D., Ph.D., F.A.C.S.

Regionalization of neurotrauma care in the. & recently
become a popular goal amongst neurosurgeons. dasagon of this
concept has been driven by several issues, somhbict are at crisis
levels in certain areas: neurosurgical work fassees (including
emergency neurosurgery coverage), declining ovezatibursement
for medical care, increasing liability costs ang@sure, and advances
in the field of neurotrauma critical care.

This paper assesses regional neurotraumarckemphis, TN and
the surrounding area, describing the role of theatgaphics,
geography, and economics of the region, the cowfetkte history of
the various institutions providing trauma care, gr@lmechanisms by
which neurotrauma care is provided. Those areadich the
regional neurotrauma care system serves as aptsgice” as well as
those factors which threaten the delivery of higlaldy healthcare in
this arena are highlighted. Case mix and criteaé statistics are
presented, along with outcomes data. The intercpd role of
practitioners in other disciplines and the rolgduate medical
education in the delivery of trauma care are alsoussed.

The system of regionalized neurotrauma caretths evolved in
Memphis, TN to care for injured patients in the Miduth region has
resulted in a well-organized center with a larderral base and
overall good outcomes. However, the singular matdithe center, the
financial challenges in the region, and the eadges of disaster
preparedness (specifically with regard to surgecigypfor mass
casualties) place this system at a moderate defresk.
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12:00 - 12:15 PM Magnesium Sulfate for Neuroprotection after
Traumatic Brain Injury

Nancy Temkin, Ph.D., Gail D. Anderson, Ph.D.,
Richard Winn, M.D., Richard Ellenbogen, M.D.,
james Schuster, M.D., Timothy Lucas, M.D.,
David W. Newell, M.D., Pamela Nelson
Mansfield, R. N., B.S.N., Joan E. Machamer,
M.A., Jason Barber, M.S. , Sureyya S. Dikemen,
Ph.D.

BACKGROUND

Traumatic brain injuries (TBI) represent an impottand costly health
problem. Previous studies of putative neuroproted¢herapies have
failed to improve outcome. Supplemental magnegositively
affects many of the processes involved in seconidiguyy after TBI
and consistently improves outcome in animal models.

METHODS

In a double-blind trial, 499 people age 14 or ovigh moderate or
severe TBI were randomized to one of two dosesagfrmasium or
placebo beginning within eight hours of injury asahtinuing for 5
days. Magnesium doses were targeted to achieumseagnesium
concentrations of 1.4 mmol/L or 1.75 mmol/L. Thenary outcome
was a composite of mortality, seizures, functianahsures, and
neuropsychological tests evaluated up to six moaftes injury. The
composite outcome allowed a study with 400 casbéate power
equal to a 900 case study using only the dichotedn@lasgow
Outcome Scale.

RESULTS

At either dose, magnesium showed no significanitipessffect on the
composite or individual measures. Moreover, thaselomized to
magnesium at the lower dose did significantly wansehe composite
(p=.02). There was a trend toward higher mortality each dose of
magnesium. No subgroups were identified in whiggnesium had a
significantly positive effect.
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CONCLUSIONS

Contrary to the positive results of supplementafjnesium in
experimental models of TBI, infusions of magnesgiwen within 8
hours to patients with moderate or severe TBI amdigued for five
days were not neuroprotective in this trial and majl have a
negative impact in the treatment of significantchegury.
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12:15 - 12:30 PM The Delivery of Emergency Neurosurgical Care
Alex B. Valadka, M.D., F.A.C.S.

The specialty of trauma surgery is dying. Traum@sons have
long lamented the progressive decline in interesareers in trauma.
To save the specialty, the American AssociatiorterSurgery of
Trauma (AAST) hopes to transform trauma surgeny fatute care
surgery.” These new specialists would treat bathrtra and
nontrauma emergencies. Supposed selling pointéisohew specialty
will include controlled lifestyle via defined woshifts, guaranteed
salary, and more operative cases than a pure traurgaon sees.

The AAST proposal calls for training in ICP monitosertion
and possibly in performance of ventriculostomied araniotomies.
Although the leaders of this AAST proposal are agaidians, they
cite a perceived void in community neurosurgicalezage as a major
reason why general surgeons must perform neurastiygiocedures.
However, AANS survey data indicate that most neungsons do
participate in emergency coverage. Although sontighed reports
describe good outcomes after non-neurosurgeongrperf
neurosurgical procedures, other published seriewel as anecdotal
data, document substandard results.

Solutions to the problems of emergency coverage foass on
patient welfare, not on protecting the future oé'srspecialty.
Interspecialty cooperation must replace competitimgic dictates
that emergency neurosurgical patients will havéebeutcomes if
they are cared for by neurosurgeons. Regionalizatiaccare may help
ensure optimal utilization of the neurosurgicabrgses in an area.
Other parts of the solution will include tort reforappropriate
compensation, and preservation of recent changeMiALA that
allow neurosurgeons to remain active in the emexgeare system.
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SPECIAL GUESTS

GUESTS

Jim Bean
Lexington, KY

Josh Bederson
New York, NY

Fred Boop
Memphis, TN

Peter Dirks
Toronto, Canada

Wink Fisher
Birmingham, AL

Peter Gerszten
Pittsburgh, PA

Robert Heary
Newark, NJ

Kiyohiro Houkin
Sapporo, Japan

Jim Johnston (Resident)
St. Louis, MO

Dong Kim
Boston, MA

Fredrick Lang
Houston, TX

John McGregor
Rajiv Midha
Calgary, Canada

Karin Muraszko
Ann Arbor, Ml

SPONSORS

Don Quest

Kalmon Post

Jon Robertson

Jim Drake

Mark Hadley

Bruce Pollock

Peter Carmel

Academy

Ralph Dacey

Art Day

Raymond Sawaya

Antonio Chiocca

Michael Fehlings

Bill Chandler
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Alfred T. Ogden
New York, NY

Necmettin Pamir
Istanbul, Turkey

Howard Riina
New York, NY

Shenandoah Robinson
Cleveland, OH

Theodore Schwartz
New York, NY

Gary Steinberg
Stanford, CA

Gerard Toussaint, Il
Bruce Tranmer
Burlington, VT

Shelly Timmons (sp?)
TN

Michael Tymianski
Toronto, Canada

Alex Valadka
Houston, TX

Michael Weaver

Academy Award

Recipient

Peter Black

Robert Spetzler

Warren Selman

Phil Stieg

Griff Harsh

Academy Award

Runner-up

Johnny Delashaw

Kevin Foley

James Rutka

Martin Camins

Chris Loftus
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ACADEMY AWARD WINNERS

PaUl ML LN oo 1955
Hubert L. ROSOMOTf ..o 1956
BYron C. PEVENOUSE .......uuviiiiiiiiiiieee e s ettt eer e e e e e e e 1957
Norman Hill

JACK STEIM ..ottt e e e e e e e

(0] 011 A @] [=1 1 1= o o Ut 1960
LOWEI E. FOrd ...t ee e 1962
Charles H. TatOr........cuuuuuiiiiiiieieeeiee e e e 1963
Earle E. Crandall.............oooiiiiiiiiiiiimmmmme e 1964
Stephen Mahaley, Jr. ... e 1965
Chun ChiNg KaO0......ciiviiiieeeei i cmmmee et a e e e e e e 1966
JONN P KPP o oieieiiii i e e e e e e 1967
YOShio HOSODBUCKI..........cooviiiiiiie e 1968
LCT: 1Y I T o U Lo o 1970
Richard L. Pressley .......cooooiiiiiiiiiieeieeee e 1971
David G. MCLONE.........coeveieicieee e 1972
Arden F. REYNOIAS, Jr.....uuiiiiiiiiiiiieeee e e e e e e 1973
Richard L. Rapport

ANAreW G. ShetteI . .uuuuiiiiiii i
JONN R HOWE ...
Howard W. Blume

HOWAIA J. SENTET ...eviiiiiii i eeemmmr et e e
Elisabeth M. POSt .....ccooiiiiieiiiiccee et
David DUBUISSON ..........coeviiiiiiiiiiie et e e e e e e e e e e e eeeveaaaaas
DENNIS A. TUINET c.cvitiitieeei e e et memmmas e e e e e e e e e e e e e e er e e e e eas
Marc R. Mayberg .....ccooooiiiiiiieeeee o s e e e e e e aaeaee s
DaVvid S. BaSKIN.......cccovviiiiiiiiiee e e e e e e eeeavtbie e e s e e e e eaeaeeeeens
Kevin J. Kiwak

L= 157/ o (o ) PR
Michael G. NOSKO .......ccooviieiiiiiiiie et e e eearaans
Joseph R. Madsen

JAMES T. RULKA ....uiiiiiiiiiccceeeee s e e e e e ee e e bbb
Christopher D. HEffNer.......uvvieiiiiieie e 1989
SCOtt . GINGOI .....ccee i 1990
Mary Louise HIQVIN .....oeeeiiiiiieie et cemee e 1991
Adam P. BIrOWN ......oovviiiiiiiieieieeeeeeeee s e eevatee s s e s e eeaeeeeeeessssanas 1992
Michael TYMIANSKI.........cceeiiiiiiiiicit e e 1993
DaVvid GarTett, Jl..ceuuiiiei it eeer s 1994
L. Brannon ThOMAS......c.oiiiieiiiiiei et e e e e e e e, 1995
JONN S YU 1996
Gregory W. CanUte... ..o e e e e e e e e e 1997
Nathan R. Selden........cooviiii e, 1998



Robert M. Friedlander.........ccooviiiii i e, 1999

B I T= o T R Lo )= o 2000
Peng Chen. ... e e 2001
GanNESh RA0.......ci i 2002
Gelareh Zadeh. ... 2003
Eric C. Leuthardt............ccocoi i 022, 2004
Manish Aghi..... ..o 2005
Alffed T. Ogden... ..o e e 2006
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MEETINGS OF THE ACADEMY

Hotel Netherland Plaza, Cincinnati, Ohio ........... October 28-29, 1938
Roosevelt Hotel, New Orleans, Louisiana............October 27-29, 1939
Tudor Arms Hotel, Cleveland, Ohio ................. October 21-22, 1940

Mark Hopkins Hotel, San Francisco and
Ambassador Hotel, Los Angeles, California....November 11-15, 1941

The Palmer House, Chicago, Illinois ................... October 16-17, 1942
Hart Hotel, Battle Creek, Michigan.................. September 17-18, 1943
Ashford General Hospital, White Sulphur Springs,

WeSt Virginia ...........eeeeeeeeiiiiiaiiaaiai i September 7-9, 1944
The Homestead, Hot Springs, Virginia .............September 9-11, 1946
Broadmoor Hotel, Colorado Springs,

(070] (o] = To [ H PRI October 9-11, 1947
Windsor Hotel, Montreal, Canada ................... September 20-22, 1948
Benson Hotel, Portland, Oregon .............c........... October 25-27, 1949
Mayo Clinic, Rochester, Minnesota.................. September 28-30, 1950
Shamrock Hotel, Houston, Texas ..........cccceeeeeenne. October 4-6, 1951
Waldorf-Astoria Hotel, New York City,

NEW YOIK ...vvviiriiiiiiieiieieeeee s eeeeeeee September 29-October 1, 1952
Biltmore Hotel, Santa Barbara, California .......... October 12-14, 1953
Broadmoor Hotel, Colorado Springs, Colorado ..October 21-23, 1954
The Homestead, Hot Springs, Virginia ............... October 27-29, 1955
Camelback Inn, Phoenix, Arizona ..................... November 8-10, 1956
The Cloister, Sea Island, Georgia ................... November 11-13, 1957
The Royal York Hotel, Toronto, Canada..............November 6-8, 1958

Del Monte Lodge, Pebble Beach, California........October 18-21, 1959
Copley Sheraton Plaza, Boston, Massachusetts......October 5-8, 1960

Royal Orleans, New Orleans, Louisiana ........... November 7-10, 1962
El Mirador, Palm Springs, California ................... October 23-26, 1963
The Key Biscayne, Miami, Florida................... November 11-14, 1964
Terrace Hilton Hotel, Cincinnato, Ohio ............... October 14-16, 1965
Fairmont Hotel & Towers, San Francisco,

California ... October 17-19, 1966
The Key Biscayne, Miami, Florida .................... November 8-11, 1967
Broadmoor Hotel, Colorado Springs, Colorado ...... October 6-8, 1968
St. Regis Hotel, New York City ........ccccceeeeennnnnnnn. September 21, 1969
Camino Real, Mexico City, Mexico................... November 18-21, 1970
Sahara-Tahoe Hotel, Stateline, Nevada .......... September 26-30, 1971
New College, Oxford, England ...............cceeeeee... September 4-7, 1972
Huntington-Sheraton Hotel, Pasadena, California.. éWalver 14-17, 1973
Southampton Princess Hotel, Bermuda...............November 6-9, 1974

The Wigwam (Litchfield Park), Phoenix, Arizona .o%ember 5-8, 1975
Mills Hyatt House, Charleston, South Carolina .ovBmber 10-13, 1976
Mauna Kea Beach Hotel, Kamuela, Hawaii ........November 2-5, 1977
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Hotel Bayerischer Hof, Munich, Germany ........... October 22-25, 1978

Hyatt Regency, Memphis, Tennessee .............. November 7-10, 1979
Waldorf-Astoria Hotel, New York City, New York ..October 1-4, 1980
Sheraton Plaza, Palm Springs, California .......... November 1-4, 1981
Ritz-Carlton Hotel, Boston, Massachusetts ......... October 10-13, 1982
The Lodge at Pebble Beach, California .............. October 23-26, 1983
The Homestead, Hot Springs, Virginia ............... October 17-20, 1984
The Lincoln Hotel Post Oak, Houston, Texas .....October 27-30, 1985
The Cloister, Sea Island, Georgia ............cceeeeee... November 5-8, 1986
Hyatt Regency, San Antonio, Texas .........cccceee.... October 7-10, 1987

Omni Netherland Plaza, Cincinnati, Ohio .......September 13-17, 1988
Loews Ventana Canyon, Tucson,

YA\ (.40] o T- September 27-October 1, 1989
Amelia Island Plantation, Amelia Island, Florida..... October 2-7, 1990
Salishan Lodge, Gleneden Beach, Oregon ....September 22-26, 1991

Ritz-Carlton Hotel, Naples, Florida ..................... October 21-25, 1992
The Wigwam, Phoenix, Arizona ...............cceeeeee. October 27-30, 1993
The Cloister, Sea Island, Georgia ............ccceeeee... November 3-6, 1994

Loews Ventana Canyon Resort, Tucson, Arizona .aveber 1-5, 1995
The Greenbrier, White Sulphur Springs,

WeSt Virginia ...........eeeeeeeeieiiiaiianiaic s September 18-22, 1996
Rimrock Resort, Banff, Alberta, Canada .........September 10-14, 1997
Four Seasons Biltmore, Santa Barbara, Californidlovember 4-7, 1998
Ritz-Carlton, Amelia Island, Florida ................ November 10-13, 1999
The Broadmoor, Colorado Springs, Colorado .....October 11-14, 2000
The Breakers, Palm Beach, Florida.................... NovembkdZ, 2001
The Phoenician, Scottsdale, Arizona...................... Octdb® 19, 2002

Colonial Williamsburg, Williamsburg, VA .October 20ovember 1, 2003
Four Seasons Berlin and

Taschenbergpalais Dresden, Germany..................... OctB8k3:r2004
Ritz Carlton Half Moon Bay, California............... Septber 21-24, 2005
Ritz Carlton Reynolds Plantation, Georgia.......... October 18-21, 2006
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PAST PRESIDENTS

Dean H. Echols.............. 1938-39
Spence Braden..................... 1940
Joseph P. Evans................... 1941
Francis Murphey ................. 1942
Frank H. Mayfield............... 1943
A. Earl Walker ................... 1944
Barnes Woodhall................. 1946
William S. Keith................. 1947
Howard A. Brown ............... 1948
John Raaf........c.oceveeinnnn 1949
E. Harry Botterell................. 1950
Wallace B. Hamby.............. 1951
Henry G. Schwartz............... 1952
J. Lawrence Pool................. 1953
Rupert B. Raney.................. 1954
David L. Reeves.................. 1955
Stuart N. Rowe.................... 1956
Arthur R. Elvidge................. 1957
Jess D. Herrmann ................ 1958
Edwin B. Boldrey................ 1959
George S. Baker.................. 1960
C. Hunter Shelden.... 1961-62
Samuel R. Snodgrass .......... 1963

Theodore B. Rasmussen...... 1964

Edmund J. Morrissey ......... 1965
George Maltby .................... 1966
Guy L. Odom ....cceevveveieennn. 1967
James G. Galbraith ............. 1968
Robert H. Pudenz........... 1969-70
William B. Scoville ............ 1971
Robert L. McLaurin ............ 1972
Lyle A. French ...........cccee... 1973
Benjamin B. Whitcomb....... 1974
John R. Green........cccceeeeee 1975
William H. Feindel ............. 1976
William H. Sweet................ 1977
Arthur A. Ward ................... 1978
Robert B. King .......ccevveeeee... 1979
Eben Alexander, Jr. ............ 1980
Joseph Ransohoff Il ............ 1981
Byron C. Pevehouse ........... 1982

Sidney Goldring .................. 1983
Russel H. Patterson, Jr. ....... 1984
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Thomas Landgfitt.................. 1985
Phanor L. Perot, Jr............... 1986
Shelley N. Chou.................. 1987
James T. Robertson ............ 1988
Thoralf M. Sundt, Jr. .......... 1989
Robert Ojemann.................. 1990
Nicholas Zervas................... 1991
Henry Garretson.................. 1992
George Tindall .................... 1993
William A. Buchheit .......... 1994
David L. Kelly, Jr. .............. 1995
John M. Tew, Jr.....ccccevvnnnen. 1996
Julian T. Hoff ..o 1997
Edward Connolly ................ 1998
J. Charles Rich .........ccccc...... 1999
George A. Ojemann............ 2000
Roberto C. Heros............... 2001
Donald O. Quest............... 2002
David G. Piepgras............. 2003
Volker K.H. Sonntag......... 2004
Martin B. Camins............. 2005



PAST VICE-PRESIDENTS

Francis Murphey ..................... 1941 Robert Grossman.................... 1988
William S Keith............cccees 1942 JiMm StOry ..ocevveeveevieieeeeeeeeeeeen, 1989
John Raaf.........ccccccciieeenn. 1943 John Jane, Sr......cccccveeeeeeeeeeennn. 1990
Rupert B Raney.......cccccceeeeeeen. 1944 Stewart Dunsker ..................... 1991
Arthur R Elvidge...................... 1946 Burton M Onofrio................... 1992
F Keith Bradford ..................... 1949 Martin H Weiss .........ccccvvee. 1993
David L Reeves..........cccccuun.. 1950 John M Tew, Jr......ccevvvvvvvnnnn. 1994
Henry G Schwartz.................... 1951 John C VanGilder................... 1995
J Lawrence Pool...................... 1952 Edward Connolly.................... 1996
Rupert B Raney......cccccceeeernn.n. 1953 George Ojemann..................... 1997
David L Reeves........cccccceeeenne 1954 Charles H Tator..........ccuveeee.. 1998
Stuart N Rowe............coevvvvnnnee. 1955 Donald O Quest ........ccccvvveee. 1999
Jess D Hermann....................... 1956 Howard M. Eisenberg........... 2000
George SBaker.........cccccvunene 1957 Richard B Morawetz............. 2001
Samuel R Snodgrass................ 1958 Martin B Camins................. 2002
C Hunter Shelden.................... 1959 Arthur L.Day.....................2003
Edmund Morrissey.................. 1960 William F. Chandler............. 2004
Donald F Coburn ............ 1961-62 L. N. Hopkins..................... 2005
Eben Alexander, Jr.................. 1963

George L Maltby.............oe..... 1964

Robert Pudenz..........cccccceees 1965

Francis A Echlin..................... 1966

Benjamin Whitcomb ............... 1967

Homer S Swanson................... 1968

Augustus McCravey......... 1969-70

Edward W Davis ..........c.......... 1971

John R Green.....cccooeeeeeeeiiinnnnns 1972

George J Hayes .......ccccvvveennnnn. 1973

Richard L DeSaussure............. 1974

Ernest W MacK........................ 1975

Frank E Nulsen...........ccccveeeen. 1976

Robert S Knighton................... 1977

Robert G Fisher.........c..cocu.. 1978

H Thomas Ballantine, Jr.......... 1979

George Ehni ..o, 1980

Courtland H Davis, Jr.............. 1981

John FMullan ..........ccc.evvveee. 1982

Hugo V Rizzoli ..........cccuuueeeee. 1983

James W Correll...................... 1984

E Bruce HendricK.........c.......... 1985

Griffith R Harsh, Ill ................ 1986

Ellis B Keener...........ccccuvvnn. 1987



PAST SECRETARY-TREASURERS

Francis Murphey ............... 1938-40 Eben Alexander-................. 1954-57
A. Earl Walker .................. 1941-43 Robert L. McLaurin....... 1958-62
Theodore C. Erickson........ 1944-47 Edward W. Davis .............. 1963-65
Wallace B. Hamby ............ 1948-50 Robert G. Fisher................ 1966-68
Theodore B. Rasmussen.... 1951-53 Byron C. Pevehouse .......... 1969-72

PAST SECRETARIES
Byron C. Pevehouse................ 1973 William A. Buchheit....... 1990-92
Russel H. Patterson, Jr. ..... 1974-76 Julian T. Hoff ................ 1992-95
Phanor L. Perot, Jr............. 1977-80 Roberto C. Heros............... 1995-98
John T. Garner.................. 1981-83 David G. Piepgras............ 1999-01
James T. Robertson........... 1984-86 L. Nelson Hopkins........ 2002-04
Nicholas T. Zervas............. 1987-89

PAST TREASURERS
Russel H. Patterson, Jr. ........... 1973 Julian T. Hoff ............... 1990-92
Phanor L. Perot, Jr ............ 1974-76 Roberto C. Heros............... 1992-95
John T. Garner .................. 1977-80 David G. Piepgras ............. 1995-98
James T. Robertson .......... 1981-83 L. Nelson Hopkins........ 1999-01
Nicholas T. Zervas ........... 1984-86 Ralph G. Dacey, Jr........... 2002-04
William A. Buchheit ........ 1987-89
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HONORARY MEMBERS

Elected
GUY LAZORTHES (ANNICK)...uvviiiiiiiiiieiiieieeee e s s e e e e e 1973
5 Allee Charles Martel
31300 Toulouse
FRANCE
05 3451 3215
KEIJI SANO (YAEKO) ....ciivvviiieeieiiiiiee e eeitiee e eemme e eiaee e 1975

Fuji Brain Institute and Hospital

270-12 Sugita

Fujinomiya, 4180021

JAPAN

81 544 23 5155, fax 81 544 26 0937, fujinouken@kane.jp

92



SENIOR MEMBERS

MICHAEL APUZZO

JAMES AUSMAN (Carolyn)

DONALD BECKER (Maria)

GILLES BERTRAND (Louise)

JERALD BRODKEY (Arielle)

WILLIS BROWN, JR. (Elizabeth Ann {Ann})

Department of Neurological Surgery

LAC/USC Medical Center

1200 North State Street, Suite 5046

Los Angeles, CA 90033

323-226-7421, fax 323-226-5897, apuzzo@usc.edu

39000 Bob Hope Drive

pP-311

Rancho Mirage CA 92270

760-779-8253, fax 760-779-8254, j.ausman@verizin.n

Division of Neurosurgery

UCLA Medical Center

10833 LeConte Avenue

Los Angeles, CA 90095-7039

310-825-3998, fax 310-794-2147, dbecker@mednet el

Montreal Neurological Institute

3801 University Street

Montreal, Quebec H3A 2B4

CANADA

514-398-1935, fax 514-398-2811, luisa.birri@mcggll

13901 Shaker Boulevard, #3A
Cleveland, OH 44120
216-752-4545, fax 216-752-9455, jsb@brodkey.com

7523 Shadylane Drive
San Antonio, TX 78209

210-828-0023, fax 210-828-0385, willis_brown@sbbgll.net

WILLIAM BUCHHEIT  (Christa) ......cvvvvveiiiiiieeee i

6014 Cricket Road
Flourtown PA 19031
215-836-9295, fax 215-836-4634, wbuchheit@aol.com
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PETER CARMEL (Jacqueline Bell0)............cooocvvvvvert s 1991
UMDNJ - Neurosurgery
90 Bergen Street, Suite 8100
Newark, NJ 07103
973-972-2323, fax 973-972-2340, carmel@umdnj.edu

WILLIAM CHANDLER  (SUS@N)......cccutiieeiiiiiiieeeeeiiiiee e eieeaens 1989
University of Michigan Hospital
Taubman Health Center, 2124D
1500 E. Medical Center Drive
Ann Arbor, MI 48109-0338
734-936-5020, fax 734-936-9294, wchndIr@umich.edu

PAUL CHAPMAN ..t 1983
Massachusetts General Hospital
55 Fruit Street, GRB 502
Boston, MA 02114
617-726-3887, chapman@helix.mgh.harvard.edu

HARVEY CHENAULT (Bill€€).....cvuveeiiireeiiiee it e 1949
952 Edgewater Drive
Lexington, KY 40502
859-266-7634

W. KEMP CLARK (FEIM) iieiiiiiiiiiieieeeeee e e ee e e e s s smmmmme e 1970
3909 Euclid Avenue
Dallas, TX 75205-3103
214-528-5985

WILLIAM COLLINS, JR. e 1963

49 Long Hill Farm
Guilford, CT 06437-1868
203-453-2034

12134 Putting Green Row
San Diego, CA 92128
858-673-9025

william.collins@yale.edu

EDWARD CONNOLLY (ENS€) ..ccvveeeeeeeeeeiiiicciciiiveieeeeeeeeeeeeee 1972
18 Richmond Place
New Orleans, LA 70115
504-891-4033, fax 504-842-5078, econnelly@ochengr.

PAUL COOPER (LESIE) ...cvveeeiiriieciiee et eeeeie e 1995
Department of Neurosurgery/NYU Medical Center
550 First Avenue
New York, NY 10016
212-263-6514, fax 212-263-8225, paul.cooper@ medeauly
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COURTLAND DAVIS, JR. (CaITI€) ..ccceeveeeecciiiiiiiireieeeeeeeeaaaen 1967
2525 Warwick Road
Winston-Salem, NC 27104-1943
336-723-7296, chdccdmd@triad.rr.com

RICHARD DESAUSSURE, JR.(PhylliS).......ccccccovviiiiiiieiiiiiien, 942
4290 Heatherwood Lane
Memphis, TN 38117-2302
901-761-5230, desrichard@aol.com

DONALD DOHN (Carolyn) ......cccooeeiieiiiiiiiiiiiieeeeeeereeee e e e e e 1968
P.O. Box 998
Point Clear, AL 36564
251-928-7670, fax 251-990-3738

STEWART DUNSKER (EN€N) ....coiiiiiiieeeiiiiiiee e eeeee e 1975
551 Abilene Trail
Cincinnati, OH 45215
513-522-0330, fax 513-522-0333, dunsker@aol.com

HOWARD EISENBERG ......coootiiiiieiiiiiiieee et 1985
Department of Neurosurgery
22 S. Greene Street, 12 D South
Baltimore, MD 21201
410-328-3514, fax 410-328-1420, heisenberg@smagiryland.edu

MEL EPSTEIN (LYNN) 1ottt e 1992
411 Poppasquash Road
Bristol, Rl 02809
401-254-5083, fax 401-253-6422, melepstein@eakhiet

WILLIAM FEINDEL  (Faith) ....cocovoieiiiiiieeee e 1959
Montreal Neurological Institute
3801 University Street
Montreal, Quebec H3A 2B4
CANADA
514-398-1939, fax 514-398-1375

ROBERT FISHER (CONSLANCE)....ccvtiiiiiiiiaiaeaieeiieeieceeeeee e 1955

12419 Woodley Avenue
Granada Hills, CA 91344-1817
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EUGENE FLAMM (SUSAN) ...vvviiiiiiiiiieeeee e 1979
45 East 89 Street
New York, NY 10128
212-289-2999, eflamm3151@aol.com

ELDON FOLTZ (CatheriNg) .......cccuvrireeiiiiiiieeees e s e e e e e 1960
2480 Monaco Drive
Laguna Beach CA 92651
949-494-3422, fax 949-494-8947, eldonlfoltzmd @=mh

RICHARD FRASER (ANNE) ....cvviiieeeeeieeee ettt 1976
5 Ellis Court
Rye NY 10580
914-967-6910

JOHN GARNER (Candace) ........c.ccvviiiiiniieiiiiiiieeiiiiee e, 1971
2834 Dove Run Creek Drive
Las Vegas, NV 89135
949-275-2357, jtgrex@aol.com

HENRY GARRETSON (Marianna) ..........cceeeeeeeiiesiiiiicnevneeeneens 1973
517 Tiffany Lane 29 Surfsong Road
Louisville, KY 40207 Kiawah Island, SC 29455

502-896-8270, fax 502-896-8437 843-768-7260, #3-868-7282
tiffanyhmg2@aol.com

PHILIP GORDY  (SIlVIA) ..euttttietieiiieiiieiiaaaaae e a e 1968
3601 Carmel Drive
Casper, WY 82604-4949
307-265-7883

ROBERT GROSSMAN (EHN)...ccciiiiiiiiiiiieiiiiieee e 1984
Department of Neurosurgery
Baylor College of Medicine
6560 Fannin, Suite 944
Houston, TX 77030
713-798-4696, fax 713-798-3739, grossman@bcm.tiac.e

ROBERT GRUBB, JR. (JUl@).......cceeeiiiiiaiiiiieiieee e 1985
Department of Neurological Surgery, Box 8057
Washington University School of Medicine
660 South Euclid Avenue
St. Louis, MO 63110
314-362-3567, fax 314-362-2107, grubbr@nsurg.wectl
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JOSEPH HAHN (ANArea).....cccceveiiiiiciiiiiiiieeeeees s semmee e aaaaa e e e 1993
Department of Neurosurgery, S 80
The Cleveland Clinic Foundation
9500 Euclid Avenue
Cleveland, OH 44195
216-444-5802, fax 216-444-1011, hahnj@ccf.org

GRIFFITH HARSH, Il (Craig) .....ccceevirvieieeeeiiiiiieee e ssiiieeeeeeeens 1980
P.O. Box 232
Sweetwater, TN 37874
423-337-7483, gharsh3@aol.com

M. PETER HEILBRUN (RODBYN) ....cooviiiiiiie e, 1984
PO Box 920041 115 Barbaree Way
Snowbird UT 84092-0041 Tiburon CA 94920
801-742-0516 415-381-8700

mpeterheilbrun@msn.com

ROBERTO HERQOS (D€eborah).........cccoiuvieiniieeiieiees s s eeeeens 1985
Department of Neurological Surgery
1095 NW 14th Terrace (D4-6)
Miami, FL 33136
305-243-4572, fax 305-243-3180, rheros@med.miaii.e

CHARLES HODGE, JR. (Cathering)...........cccuveeeeeiiirieeeee s 1982
Department of Neurosurgery
750 East Adams Street
Syracuse, NY 13210
315-464-5510/5511, fax 315-464-6384, hodgec @ upsidi

JULIAN HOFF (DI@NE)...cciiiiiiiiiiiee ittt e e nibieee e 1975
Department of Neurosurgery
University Hospitals
1500 East Medical Center Drive, Box 038
Ann Arbor, Ml 48109
734-936-5015, fax 734-936-9294, jhoff@umich.edu

EDGAR HOUSEPIAN (Marion Grace) .........ccccccuvvvviveeeeeeeeiaamme. 1976
710 West 168th Street
New York, NY 10032
212-305-5256, fax 212-305-3250, emh4@columbia.edu
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ALAN HUDSON (SUSAN) .....eveveeeeeveeeeeeeseeeeeeseeeseeseeseeesenesees

Cancer Care Ontario

620 University Avenue

Toronto, Ontario M5G 2L9

CANADA

416-971-5100 x1610, fax 416-971-5940,
alan.hudson@cancercare.on.ca

JOHN JANE, SR.(NOEIIA) .......ovovereeeeeeeeeeseeeee s eeeeeeseeeereeen.

Department of Neurosurgery

University of Virginia Health System

PO Box 800212

Charlottesville, VA 22908

434-982-3244, fax 434-243-2954, kesda@virginia.edu

PETER JANNETTA (DiaNa) .....ccccoiiiiumiiiieiiiiiieeeeiiiiiereeeeieeens

Allegheny General Hospital

420 East North Avenue, Suite 302

Pittsburgh, PA 15212

412-359-4810, fax 412-359-4811, pjannett@wpahs.org

ELLIS KEENER (ANN)...erivrieeeeeeeeeeeeeeeseeseeseeeeeessaeeeeseeenenee.

915 East Lake Drive
Gainesville, GA 30506
770-532-5616, ebkeener@bellsouth.net

DAVID KELLY, JR. (Sarah {Sally}) .......c.cooeereverrrerrrerrresreemmnns.

Wake Forest University Baptist Medical Center
Medical Center Boulevard

Winston-Salem, NC 27157-1029

336-716-4049, 336-716-3065, dkelly@wfubmc.edu
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L. NELSON (NICK) HOPKINS, Ill  (Ann {Bonnie})............ccvvrrnee. 1992
University at Buffalo Neurosurgery
3 Gates Circle
Buffalo, NY 14209
716-887-5210, fax 716-887-4378, Inh1@buffalo.edu

MATTHEW HOWARD, [Il  (Deli@) .......ccvvveeeiiiiiiieeeeiiiieee e e 2004
Department of Neurosurgery
University of lowa Hospitals & Clinics
200 Hawkins Drive, 1840 JPP
lowa City, IA 52242
319-356-8468, fax 319-353-6605, matthew-howard @aiedu

TAIN KALFAS oottt ettt e e ennaaee s 2003
Department of Neurosurgery (S80)
Cleveland Clinic Foundation
9500 Euclid Avenue
Cleveland, OH 44195
216-444-9064, fax 216-445-6801, kalfas@neus.agf.or

DOUGLAS KONDZIOLKA  (SUS@N) ..eiiiiieieiireieiiieee e nnneeens 1998
Department of Neurological Surgery
UPMC, Suite B-400
200 Lothrop Street
Pittsburgh, PA 15213
412-647-6782, fax 412-647-0989, kondziolkads@nmxraiedu

MICHAEL LAWTON = (SUZANNE) ....cviiiiiiiiiiieeiiiiiieee e eeeeeeeseieees 2003
UCSF Department of Neurosurgery
505 Parnassus Avenue, M-780C
San Francisco, CA 94143-0112
415-502-5823, fax 415-502-2059, lawtonm@neurosigef.edu
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MICHAEL LEVY  (K&ren)......ccuvveeieiiiiiieee et eeeee e 2003
8010 Frost Street, Suite 502
San Diego, CA 92123
858-966-8574, fax 858-966-7930, mlevy@chsd.org

CHRISTOPHER LOFTUS (Sara Sirna) ......ccccceeevvvvvieeeeeeiivieenns 1992
Department of Neurosurgery
Temple University
3401 N. Broad Street
Parkinson Pavilion — Suite 580
Philadelphia PA 19140
215-707-9790, fax 215-707-3831, cloftus@temple.edu

ANDRES LOZANO (Marie Slegr)....uuuuueiiiieeeeeeeieeieeeecenveneeeeeee 2004
Rm 4-447 West Wing
Toronto Western Hospital
399 Bathurst Street
Toronto, Ontario Canada M5P 2P2
416-603-6200, fax 416-603-5298, Lozano@uhnresatarca

L. DADE LUNSFORD (Julianne {Julie}).......cccccovvviviiiiieeciiieemenne, 1992
UPMC Presbyterian
200 Lothrop Street, Suite B400
Pittsburgh, PA 15213
412-647-6781, fax 412-647-6483, lunsfordld @ msx.cysiiu

R. LOCH MACDONALD (Sheilah)..........cccccuvviiieiiiiiiiiie s sceeeme. 2000
Section of Neurosurgery, MC 3026
University of Chicago Medical Center
5841 South Maryland Avenue
Chicago, IL 60637
773-702-2123, fax 773-702-3518, rimacdon@uchicd)o.
ROBERT MACIUNAS (Ann Failinger) ......cceeeveeviiiiccveeeeeee 1999
Department of Neurological Surgery
University Hospitals
11100 Euclid Avenue
Cleveland, OH 44106
216-844-5743, fax 216-844-3014, robert.maciunad@.ugiom

JOSEPH MADSEN (llonna RiMM) ......ccccuvviieeiiiiiiiee s ciieeeiieeens 2003
Department of Neurosurgery
Children’s Hospital, Boston
300 Longwood Avenue
Boston, MA 02115
617-355-6005, fax 617-734-2628, joseph.madsen@dckard.edu
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TIMOTHY MAPSTONE (Barbara) ......cccccceeeeeveeiieeeeeeeeees s 2004
Univ of OR Health Science Center
Suite 400
1000 N. Lincoln Blvd.
Oklahoma City, OK 73104
405-271-4912, fax 405-291-3091, timothy-mapstonal@o.edu

JAMES MARKERT (L&) «.eveeeiiiiieiiiiee e 2002
Neurosurgery, University of Alabama at Birmingham
1060 Faculty Office Tower
510 20th Street South
Birmingham, AL 35294-3410
205-934-2918, fax 205-975-3203, jmarkert@uabmc.edu

NEIL MARTIN  (COllEEN) ..ceviiiiiiiiiic e 1997
UCLA Neurosurgery
Box 957039
Los Angeles, CA 90095-7039
310-206-3579, fax 310-206-6242, neilmartin@medoéd.edu

ROBERT MARTUZA (Jill).eeeieieiiiiiiiiie et 1989
Department of Neurosurgery
Massachusetts General Hospital
55 Fruit Street, White 502
Boston, MA 02114
617-726-8583, fax 617-726-4814, rmartuza@ partoegs.

MARC MAYBERG (TEITY) .evieiiiuiiiiieeiiiiiiieeeeseiiivesemmnnneeeeessnnsenes 1995
1600 E. Jefferson
Suite 620
Seattle, WA 98122
206-320-2805, marc.mayberg@swedish.org

J. GORDON MCCOMB (RhOda).......cccccuvrrririiinieeeeeeeeee e e 1998
1300 North Vermont Avenue, #1006
Los Angeles, CA 90027
323-663-8128, fax 323-668-1870, gmccomb@chla.dsc.e

PAUL MCCORMICK  (DOFIS) . .uvvvieeeiiiiiriieesiiiiiieeeessiimmeameneseeens 1998
710 West 168th Street
New York, NY 10032
212-305-7976, fax 212-305-3629, pcm6@columbia.edu
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FREDRIC MEYER (IF€N€) ...uuiiiiiiiiiiiiiie et 1995
Mayo Clinic
200 First Street SW
Rochester, MN 55905
507-284-5317, fax 507-284-5206, meyer.fredric @ mego

RICHARD MORAWETZ (Mary JEan).........ccccuveeeeeiiiinreeesssmmenns 1990
510 Twentieth Street South
1050 Faculty Office Tower
Birmingham, AL 35294-3410
205-934-2918, fax 205-975-5791, rmorawetz@uabnc.ed

JACQUES MORCOS (FIONA) ...vvvieieiiiiiiiiieeiiiiiiieee s sseeeeneieeeeee s 2003
Department of Neurological Surgery
1095 NW 14th Terrace (D4-6)
Miami, FL 33136
305-243-4675, fax 305-243-3337, jmorcos@med. mizahni.

RAJ NARAYAN (TINA) ...ttt eiitiiiee i e e e e ee e 2005
University of Cincinnati, College of Medicine
Department of Neurosurgery
231 Albert Sabin Way, Room 4314
Cincinnati, OH 45267-0515
513-558-3557, fax 513-558-7702, raj.narayan@uc.edu

PAUL NELSON (TErES@) .....veeeiuvreieaiiiaeiiieeesiiieaeeeemteeeesineeassieeeas 1991
Indiana University Neurosurgery
545 Barnhill Drive
Emerson Hall 139
Indianapolis, IN 46202
317-274-5725, fax 317-274-7351, pnelson1@iupui.edu

DAVID NEWELL (Shirley) .....ccccccviiiieiiiiieeieeeeee e cmmmm e 2002
Seattle Neuroscience Institute
1600 E. Jefferson Street
Suite 620
Seattle, WA 98122
206-320-2828, fax 206-320-2827, david.newell@ssledirg

W. JERRY OAKES (JEAN).....uutiieeiiiiiiiieeeiiiiiiieeeeseeemneieeee e e 1999
Pediatric Neurosurgery
The Children’s Hospital of Alabama
1600 7th Avenue South, ACC 400
Birmingham, AL 35233
205-939-6914, fax 205-939-9972, wjomd@uab.edu
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CHRISTOPHER OGILVY oot 2000
Neurosurgery, VBK710
Massachusetts General Hospital
55 Fruit Street
Boston, MA 02114
617-726-3303, fax 617-726-7501, cogilvy@partnegs.o

EDWARD OLDFIELD (Susan Shawler Wachs).............cccccuveee 1975
National Institutes of Health
10 Center Drive, Room 5D37
Bethesda, MD 20892-1414
301-496-5728, fax 301-402-0380, oldfielde@nindsgov

NELSON OYESIKU (LOI&) .. .. et iee e et e e e 2005
Department of Neurosurgery
Emory University School of Medicine
1365B Clifton Road
Atlanta, GA 30322
404-778-4737, fax 404-778-4472, noyesik@emory.edu

STEPHEN PAPADOPQULOS (PENNY).....ccciiiiieeiiireeiiieesniineenns 2000
Barrow Neurological Institute
2910 N. Third Avenue
Phoenix, AZ 85013
602-406-3159, fax 602-406-3181, stvpapa@bnanesiro.n

TAE SUNG PARK (ME8 AENQ) ...ceiiviiiiriiiiaaiiieeeiieee e 1996
St. Louis Children’s Hospital
One Children’s Place, Suite 4520
St. Louis, MO 63110
314-454-4629, fax 314-454-2818, park@nsurg.wuktl.e

LAWRENCE PITTS (MArY) ccccoeeiieeiieciiniveneeeee e s s e a e 1997
505 Parnassus Avenue, M780
San Francisco, CA 94143
415-502-5823, fax 415-502-2059, pittsl@neuroswsf.edu

BRUCE POLLOCK (KFIStEN) ..vvvvvieiiiiiiiiiieeiiiiiieeeesssmese s enenenneeens 2004
Neurological Surgery
Mayo Clinic
200 First Street SW
Rochester, MN 55905
507-284-5317, fax 507-284-5206, Pollock.bruce @ medw
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A. JOHN POPP (Margaret Vosburgh) ...........cccoooiiii v 2001
Department of Surgery
Albany Medical College
47 New Scotland Avenue, Mailcode 61
Albany, NY 12208
518-262-5314, fax 518-262-5692, poppj@mail.amc.edu

KALMON POST (Linda Farber-Post) ..........cccccuiiiiiiiiiccciiiies 1995
Mount Sinai Medical Center
One Gustave L. Levy Place, Box 1136
New York, NY 10029
212-241-0933, fax 212-423-9285, kalmon.post@mseglih.org

COREY RAFFEL (Kathy) ......ccoioiiiiiiiiiieec e 1998
Department of Neurologic Surgery E6B
Mayo Clinic
200 First Street SW
Rochester, MN 55905
507-284-8167, fax 507-284-5206, raffel.corey@mego.

DAVID ROBERTS (Kathryn).........ccccvuvieieiiiiiiiiiie e e 1996
Neurosurgery, Dartmouth-Hitchcock Medical Center
One Medical Center Drive
Lebanon, NH 03756
603-650-8736, fax 603-650-4547, david.w.roberts@alzuth.edu

JON ROBERTSON (Carol ANN) ......ccooceiieiiiieiniiee i eeeeeeee e 1992
1211 Union Avenue, Suite 200
Memphis, TN 38104
901-259-5335, fax 901-259-5300, jkyle @semmes-mygam

GERALD RODTS (Chaille)......ceveiiiieiiiieieiieee e mmee e 2003
Emory Spine Center
59 Executive Park South, Suite 3000
Atlanta, GA 30329
404-778-6303, fax 404-778-6310
gerald_rodts@emoryhealthcare.org

ROBERT ROSENWASSER (Deborah August)........cccccoevviiiieeeeninnns %99
909 Walnut Street, 3rd Floor
Philadelphia, PA 19107
215-503-7004, fax 215-503-7007
robert.rosenwasser@jefferson.edu
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JAMES RUTKA (MaI0) ...ttt e e e 1996
Division of Neurosurgery, The Hospital for Sickifchen
555 University Avenue, Suite 1504
Toronto, Ontario M5G 1X8
Canada
416-813-6425, fax 416-813-4975, james.rutka@sitkka

RAYMOND SAWAYA (KFStiN) ..cccciiiiiiiiee i cciieieeeeeeee e 2003
The University of Texas M.D. Anderson Cancer Cente
Department of Neurosurgery
1515 Holcombe Boulevard
Houston, TX 77030
713-792-2400; fax 713-563-1804, rsawaya@mdandearspn

MICHAEL SCHULDER  (LU)..cvutit it e e 2005
Department of Neurosurgery
New Jersey Medical School
90 Bergen Street, Suite 8100
Newark, NJ 07103
973-972-2907, fax 973-972-2333, Schulder@umdnj.edu

WARREN SELMAN (DiaNa) ...ccceveeeeieiieiiiicciivievveeeeeeeesneennenees 1995
Neurological Surgery, University Hospitals
11100 Euclid Avenue
Cleveland, OH 44106
216-844-7600, fax 216-844-3014, warren.selman@ubhs

J. MARC SIMARD (Monique Bellefleur) ............cccocouiiiiimmees 1999
University of Maryland Neurosurgery
22 South Greene Street, Suite S12D
Baltimore, MD 21201
410-328-0850, fax 410-328-0756,
msimard@surgeryl.umaryland.edu

ROBERT SOLOMON (Barbara) 1996
The Neurological Institute of New York
710 West 168th Street
New York, NY 10032
212-305-4118, fax 212-305-2026, ras5@columbia.edu

DENNIS SPENCER (SUSAN) .....ciiivtiiiiieiiiiiiiieee s iiiiieeeee s siiieeeee s 1989
Neurosurgery, Yale University School of Medicine
333 Cedar Street, PO Box 208082
New Haven, CT 06520-8082
203-785-2285, fax 203-785-4161, dennis.spencer@sal
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ROBERT SPETZLER (NANCY) ...uvviiiiiiiiiiiieiieeeeeeeee e secveeenenae e 1997
Barrow Neurological Institute
2910 N. Third Avenue
Phoenix, AZ 85013
602-406-3489, fax 602-406-4402, rspetzler@thebni.c

PHILIP STARR oottt 2004
UCSF Department of Neurosurgery
505 Parnassus Avenue
779 Moffitt Hospital
San Francisco, CA 94143
415-502-3744, starrp@itsa.ucsf.edu

PHILIP STIEG (JANET) ..ciiiiiiiiee et memnem e 2001
Neurological Surgery, Weill Medical College — CelirlUniversity
520 E. 70th Street
New York, NY 10021
212-746-4684, fax 212-746-6607, pes2008@med.dexdal

B. GREGORY THOMPSON (RamoNQ) ........cccvveeeeeeeiesiiiicnnnnnnen 2004
Neurosurgery, 3470 TC 0338
University of Michigan
1500 E. Medical Center
Ann Arbor, Ml 48109
734-936-7493, fax, 734-936-9294, gregthom@umich.ed

VINCENT TRAYNELIS (JO@N) ...ceiiiiiiaiiiieaiiiie et 2001
Neurosurgery, The University of lowa
200 Hawkins Drive
lowa City, |A 52242
319-356-2774, fax 319-353-6603, vincent-traynelis@va.edu

HARRY VAN LOVEREN (JUAY).....uuuiiiiiiiiiiieiieeeeeeeeee s eeeeeeen 1995
USF Department of Neurosurgery
4 Columbia Drive, Suite 730
Tampa, FL 33606
813-259-0901, fax 813-259-0944, hvanlove @hsc.disf.e

DENNIS VOLLMER (DOrothy) .....cccoiiviiiiieiiiiiiiiiee s seeeceeveens 2001
Neurosurgery, UT Houston
6431 Fannin Street, Suite 7.148
Houston, TX 77030
713-500-6170, fax 713-500-0601, dennis.g.volimett@unc.edu
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RAND VOORHIES (TEITY) ceiieiiceiiiieeiiiiiieeeeee e e e e e e e e mmeeeavvaneneeee e 1996
1139 Third Street
New Orleans, LA 70130
504-842-4033, fax 504-842-6531, rvoorhies@ochengr.

M. CHRISTOPHER WALLACE  (Kati€)......c.eeeeiueieiiiieeeiiiee e 20
Division of Neurosurgery WW 4-450
The Toronto Western Hospital
399 Bathurst Street
Toronto, Ontario, Canada M5T 2S8
416-603-5428, fax 416-603-5298, chris.wallace @uiica

RONALD WARNICK  (ANQ) c.eiiiiieeeeeeiee it ee s eereeeaaaaae s 2000
222 Piedmont Avenue, #3100
Cincinnati, OH 45219
513-558-3179, fax 513-558-0885, hsgymd@mac.com

A. BYRON YOUNG (JUdith) ....ccoeiiiiiiiiiieiiieee e 1989
Division of Neurosurgery, University of Kentucky
800 Rose Street, Room MS 101
Lexington, KY 40536-0298
859-323-5864, fax 859-257-8011, byounl@email.uky.e
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SENIOR CORRESPONDING MEMBERS

Elected
HIROSHI ABE (YOKO) ..ciieieiiiiie e e 1999
Miyanomori 4-12-9-5
Chuoku, Sapporo, Hokkaido 060-0004
JAPAN
81 11 208 3501, fax 81 11 208 3502, abe@med.aldtaip

JOAO (JOHN) ANTUNES (Maria ceu Machado)...........cccuuvvvrveeeneen. 200
Hospital Santa Maria
Servico de Neurocirurgia
Av. Prof Egas Moniz
1649-035, Lisbon
PORTUGAL
351 21 797 2855, fax (same #), jlobo.antunes@tel@pac.pt

R. LEIGH ATKINSON (NOEIQ) ....vvvvviieiiiiiiiie et eeeeeeeie 1989
201 Wickham Terrace
Brisbane, Queensland 4000
AUSTRALIA
61 7 3839 3393, fax 61 7 3832 2005,
leighatkinson@optusnet.com.au

ARMANDO BASSO (MilVA) ...uvvvriiiiiiiiiieeiiiiieeee e aa e 1996
Ayacucho 1342
Buenos Aires, 1111
ARGENTINA
54 11 4806 3635, fax 54 11 4806 6531, armondol@ashcom

ALBINO BRICOLO (Annapaola Zandomeneghi).............cc.....u. 2002
Department of Neurosurgery
University Hospital
Piazzale Stefani 1
Verona, 37126 ITALY
39 045 80 72 007, fax 39 045 916 790, albino.tboi@univr.it

MARIO BROCK (ChriStiNg)......ccevveeeeeeeiiiiiiiiciiiieeeienieeeeeeeeeens 2001
Pueckler Strasse 10
D-14195
Berlin, GERMANY
49 30 8445 2531, fax 49 30 8445 3569, prof. n@uaokide
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JACQUES BROTCHI (Rachel)........cccoviiiiiiiiiiiiiiieee e e 2003
Department of Neurosurgery
Erasme Hospital
808 Route de Lennik
B-1070 Brussels
BELGIUM
32 2555 37 51, fax 32 2 555 37 55, jbrotchi@uthe

FERNANDO CABIESES ..ottt 1966
Clinica San Borja
Av. Guardia Civil 337
Lima, 27
PERU

LUC CALLIAUW  (DOF@) ..vvveiiieeeiiiee et 1988
Sint-Annarei 19
B 8000, Brugge
BELGIUM
11 32 50 344377, fax (same #), luccalliauw@ hotrm@ih

H. ALAN CROCKARD (Caroling)........c.cccvviviiiieiiiiiiiie e, 1992
Surgical Neurology (Box 3)
The National Hospital for Neurology and Neurosuyge
Queen Square
London, England WC1N 3BG
UNITED KINGDOM
44 207 829 8714, fax 44 207 676 2045, alan.cra@arclh.org

GUISEPPE DALLE ORE (GUISI) ..ccovvvviiiieiiiiiiiiie e siiiiieee e eeeeeee s 1970
No Known Address
ITALY

(@] = I B AN A I 2o [ 1T o o= ) S 1989

Specialist Medical Centre

235 New South Head Road

Edgecliff, N.S.W. 2027

AUSTRALIA

61 2 9327 8133, fax 61 2 9327 5807, noeld@med.adycau

NICOLAS DE TRIBOLET (VEroniCa) ........cccceeeiuveeervreeeniienennens 1995
Department of Neurosurgery, University Hospital
Rue Micheli-du-Crest 24
CH-1211, Geneva 14
SWITZERLAND
41 22 372 82 01, fax 41 22 372 82 25, Nicolas.i®let@hcuge.ch
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JACQUES DE VILLIERS (Jeanne Mari€).......ccccccceeeeeeeeiieiiiiinns 1986
7 Finsbury Avenue
Newlands
Cape Town, 7700
SOUTH AFRICA
021 674 3828, fax (same #), jcdevill@iafrica.com

HANS ERICH DIEMATH ...oioiiiiiec et 1970
Gerichtssachverstaendiger
Maxglaner Hauptstrasse 6
A-5020, Salzburg
AUSTRIA
43 662 62 28 50, fax 43 662 62 28 501, diemath&bsad).co.at

HERMANN DIETZ (EFrUN) ..o e 1970
An Der Trift 10/B
D-30559, Hannover
GERMANY
49 511 525686, fax (same #)

VINKO DOLENC ...ttt e s 1988
Neurosurgical Department
University Hospital Center - Ljubljana
Zaloska 7
Ljubljana, 1525
SLOVENIA
38 61 522 2218, fax (same #)

RUDOLF FAHLBUSCH (HanNa) .........cceeemiieeiiiieeiiiee e e 1991
Neurochirurgische Klinik der Universitat ErlangBiowrnberg
Schwabachanlage 6
Erlangen, D-91054
GERMANY
49 9131 853 4565, fax 49 9131 853 4476,
rudolf.fahlbusch@nch.imed.uni-erlangen.de

F. JOHN GILLINGHAM = (JUAY) c.evvivieeiiiiiiieie e enenee e 1962
Easter Park House
Easter Park Drive
Edinburgh, Scotland EH4 6SN
UNITED KINGDOM
44 131 336 3528, fax (same #)
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HECTOR GIOCOLI (Maria Cristina Garcia) .........ccccceeeevevreeee

M. T. de Alvear 2346

Buenos Aires, C 1122 AAL

ARGENTINA

5411 4963 9500, fax (same #), hgiocoli@intrametdane

JAIME GOMEZ (LUCY) ..o eeee e

148 Newcastle Drive
Jupiter, FL 33458-3021
561-575-1966

SALVADOR GONZALEZ-CORNEJO (R0SA) ......ccvvvervrerennnn

Av. Chapultepec Sur 130-204
Colonia Americana

Guadalajara, Jal. 44140

MEXICO

3336303033, fax 3336 4242 79

ERNST GROTE (JUlIANNA) ....ccooeeeiiiiiiiii e

Neurochirurgische Universitaetsklinik
Hoppe — Seyler - Str. 3

Tuebingen, 72076

GERMANY

49 7071 2980325, fax 49 7071 295245
ehgrote@med.uni-tuebingen.de

DAE HEE HAN (Sung Soon Cho) .......cccceuiiviiiiiiiieieeecccee.

#28 Yongon-dong

Chongno-gu

Seoul, 110-744

SOUTH KOREA

82 2760 2352, fax 82 2 766 3322, dachan@snu.ac.kr

HAJIME HANDA  (HIrOKO) ...,

Takeda General Hospital

28-1 Moriminami-cho, Ishida

Fushimi-ku

Kyoto, T601-1495

JAPAN

81 75572 6331, fax 81 75 571 8877, info@takedatjp.
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JOHN HANKINSON (NiCOI€)....coiiviiiiieiiiiiiiiiie et mmmmeeee 1973
Mill Greens Hemmel
Angerton, Morpeth
Northumberland, England NE61 4EY
UNITED KINGDOM
0191 772206

FABIAN ISAMAT (Maria Victoria {Marivi}).........ccccccvmrrrriennennnnn. 1989
Clinica Sagrade Familia
Torras y Pujalt, 1
08022 Barcelona
SPAIN
34 3211 8991, fax 34 3 212 4050

SHOZO ISHI (AKIKO) ...eeiiiiiiiiiiiie ettt eeee e 1975
2-1-1 Hongo, Bunkyo-ku
Tokyo, 113-8421
JAPAN
81 3 3813 3111, fax 81 3 3811 7893

TAKESHI KAWASE  (MIEKO) ....ciiiiiiiiiiiiee et 1997
Department of Neurosurgery
Keio University, School of Medicine
35 Shinanomachi, Shinjuku-ku
Tokyo 160-8582
JAPAN
81 35363 3807, fax 81 3 3358 0479, kawase@4eitcac.jp

SHIGEAKI KOBAYASHI  (HIdEKO) ......veveiiiiiiiiiieeiiece e 1998
Komoro Kosei General Hospital
Yora-machi 3-2-31
Komoro, 384-8588
JAPAN
81 267 22 6925, fax 81 267 22 6926, skb0305@watkesoe.jp

LAURI LAITINEN  (Kerstin).......coceiioreeeririeiennee s smmme e 1972

No Known Address
FINLAND
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H.C. RUEDIGER LORENZ ......ooovtitiiiiieieeeeeeeeeeeee e 1998
Neurosurgery, J. W. Goethe University Clinic
Schleusenweg 2-16
Frankfurt, Main 60528
GERMANY
49 69 630 15295, fax 49 69 630 16322,
prof.lorenz-frankfurt@t-online.de

RAUL MARINO, JR (ANQEIA) ...eveeiiiieeiiieeeiiee e seee e 1977
University Sao Paulo Medical School
R. Maestro Cardim 808
Sao Paulo 01323
BRAZIL
5511 824 9060

JORGE S. MENDEZ (Soledad)........cccccoecuviieeeiiiiiie e ereeee e 1997
Marcoleta 377
Santiago
CHILE
562 633930, fax 562 6395534, jorsol@entelchile.net

HANS-J. REULEN (Ut€) ...vvvviiiiiiiieeiieeeeee e 1998
Department of Neurosurgery, Ludwig-Maximilian Uersity
Klinikum Grosshadern
Marchioninistrasse 15
Munich, 81377
GERMANY
49 89 7095 6556, fax 49 89 7095 2592,
llona.Anders@nc.med.uni-muenchen.de

MADJID SAMII  (Mahschid) ...........cooociiiiiiie e 1996
INI - Hannover
Alexis — Carrel - Str.4
30625, Hannover
GERMANY
49 511 270 92 700, fax 49 511 270 92 706, samikgannover.de

KURT-FRIEDRICH SCHURMANN ... 1978

Am Eselsweg 29
Mainz 55128
GERMANY
613134861
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CHARAS SUWANWELA (NItaYa) ... .cceeiiiiirieieeiiiiiiieee e enieeeee 1972
Chulalongkorn University Council
Chulalongkorn University
Bangkok, 10330
THAILAND
02 215 0505, fax 02 218 3309, charas.s@chula.ac.th

LINDSAY SYMON (PaAUINE) ..uvvvvieeiiiiiiiieeeeeiiiie e e e 1982
Maple Lodge, Rivar Road
Shalbourne, Marlborough
Wiltshire, England SN8 3QE
UNITED KINGDOM
01672 870 501

KINTOMO TAKAKURA = (TSUNEKO) .....eveeiiiiiieiiiie e 1988
Tokyo Women’s Medical University
8-1, Kawada-cho, Shinjuku-ku
Tokyo 162-8666
JAPAN
81 3 3353 8111, fax 81 3 5269 7400, ktakakura@mju.ac.jp

DAVID THOMAS (Hazel)......coooeeiiiiiieiee e 1995
Institute of Neurology
The National Hospital, Box 32
Queen Square
London, England WC1N 3BG
UNITED KINGDOM
44 207 829 8750, fax 44 207 278 7894,
neurological.surgery@ion.ucl.ac.uk

KJIELD VAERNET .ottt e e e e e e e neeanes 1970
No Known Address
DENMARK

SYDNEY ERIC WATKINS (SUSAN) ....cccveveeeeiiiiiiieeeeiiiieeeeeeeeans 1975

Belmont House Coldstream
Berwickshire, England TD 12 4ET
UNITED KINGDOM

M. GAZI YASARGIL (Dianne)........cccveeeiiurrieeeeiiiieeeesssmmnsenneness 1975
Neurosurgery, #507
University of Arkansas for Medical Sciences
4301 West Markham
Little Rock, AR 72205-7199
501-686-5275, fax 501-686-7928
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CORRESPONDING MEMBERS

Elected
EVANDRO DE OLIVEIRA (Marina)......ccccveveeeeeeeeieeiiieciennvvnnas 2002
Praca Amadeu Amaral 27 Andar 5
03127-010 Sao Paulo, SP
BRAZIL
55 11 288 8635, fax 55 11 251 1766, icne@uol.com.b
NOBUO HASHIMOTO ...t 2003

Department of Neurosurgery

Kyoto University Graduate School of Medicine

54 Kawahara-cho, Shogoin

Sakyo-ku, Kyoto 606-8507

JAPAN

81 75 751 3653, fax 81 75 771 6415, nhashimo@kybfo-u.ac.jp

ANDREW KAYE (JUdith)......ccooiiiiiiiiiiiiicee e 1996
Department of Surgery
The Royal Melbourne Hospital
The University of Melbourne
Melbourne, 3052
AUSTRALIA
61 3 9342 8218, fax 61 3 9347 8332, a.kaye @unimelbau

HARUHIKO KIKUCHI  (YUNKO) .veveiiiiee e 1993
5-7-1 Fujishiro-dai, Suita
Osaka, 565-0873
JAPAN
81 6 6872 8061, fax 81 6 6872 8063

BYUNG DUK KWUN (Eun JOO LEE)....cvvvviiieeiiiiee e e, 2005
Department of Neurological Surgery
ASAN Medical Center
#388-1 Pungnap-dong, Song pa-gu
Seoul 138-736
KOREA
82-2-3010-3552, fax 82-2-476-6738, bdkwun@ameldeaou

EDWARD MEE (Jane Elliott)........c.covviiviiiiiiiii e e, 2005
Auckland Brain and Spine Surgery
Level 3, Ascot Hospital
90 Greenlane Road East
Remuera, Auckland New Zealand, 1005
649-520-9672, fax 649-520-9673, Edward.mee@xtnazco
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A. DAVID MENDELOW (Michelle Davis)...........cocvevieeeennne 2005
Ward 31, Department of Neurosciences
Newcastle General Hospital, Westgate Road
Newcastle upon Tyne NE4 6BE
0191-256-3151, fax 0191-256-3262, a.d.mendelow@acik

MICHAEL MORGAN (Elizabeth) ........cccoooiiiiiiiiiiiiieeeeeeee 1999
Neurosurgery
Hengrove Hall, Level 8
193 Macquarie Street
Sydney, N.S.W. 2000
AUSTRALIA
61 2 9223 6500, fax 61 2 9223 6855, morgan@med.egs.au

JOHN PICKARD (M) ...cciiriiieiieeeiireeeesireee s mmmmm e 2001
Academic Neurosurgery Unit
Box 167, Level A4, Addenbrookes Hospital
Cambridge, England CB2 2QQ
UNITED KINGDOM
1223 336946, fax 1223 216926, jdpsecretary@medschlac.uk

GABRIEL SCHACKERT (Hans) ......ccooooviiiiiiiieeieeeee e o 2003
Department of Neurosurgery
University of Technology, Dresden
Fetscherstrasse 74
D-01307 Dresden
GERMANY
49 351 458 2883, fax 49 351 458 4304
neurochirurgie@mailbox.tu-dresden.de

JOHANNES SCHRAMM (DOroth€a) .......cccovvvvveeresiierieeses s o 2002
Neurochirurgische Univ.-Klinik
Sigmund-Freud Str. 25
D-53105, Bonn
GERMANY
49 228 287 6500, fax 49 228 287 6573,
johannes.schramm@ukb.uni-bonn.de

GRAHAM TEASDALE (EVELY)....coiiiiiieiiiiieiiiee e cmeee e 2004
Royal College of Physicians
232-242 st. Vincent Street
Glasgow, Scotland G25RJ
United Kingdom
011-44-141-221-6072, fax 011-44-141-204-4282
president@rcpsg.ac.uk
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DECEASED MEM

BERS

Elected

EBEN ALEXANDER, JR. ............1950 ..

Winston-Salem, North Carolina
(Senior)

JAMES R. ATKINSON ................... 1970..cciiiinennnn,

Phoenix, Arizona
(Active)

PERCIVAL BAILEY ..o, 1960.....cccceevviiirm

Evanston, lllinois
(Honorary)

GEORGE BAKER ......ccoocciiiieeeenne, 1940......oevvie

Litchfield Park, Arizona
(Senior)

Deceased

1978

1973

.1993

H. THOMAS BALLANTINE, JR. ...1951 . ...ccciiiiiiiiiiiiiiiiiiiieeeen 1996

Boston, Massachusetts
(Senior)

WILLIAM F. BESWICK ................. 1959

Buffalo, New York
(Active)

EDWIN B. BOLDREY .......ccccccciinne 1941,

San Francisco, California
(Senior)

E. HARRY BOTTERELL ................ 1938....cccviiiiin,

Kingston, Ontario, CANADA
(Senior)

ROBERT BOURKE ..........ccovvvveeennnns 1983

Rockville, Maryland
(Senior)

SPENCER BRADEN.................. Founder

Cleveland, Ohio
(Active)
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F. KEITH BRADFORD .................

Houston, Texas
(Active)

JEAN BRIHAYE .....cccooiiriiiieeenn,

Bruxelles, BELGIUM
(Senior Corresponding)

KARL-AUGUST BUSHE ..............

Wurzburg, GERMANY
(Senior Corresponding)

HOWARD BROWN .......ccccceeenns

San Francisco, California
(Senior)

JUAN CARDENAS. ........ccovviveeenn,

Mexico City, MEXICO
(Senior Corresponding)

SHELLEY CHOU ........cccccvvirieneee

Rio Verde, Arizona
(Senior)

JUAN CARLOS CHRISTENSEN ...

Buenos Aires, ARGENTINA
(Senior Corresponding)

GALE CLARK ...,

Oakland, California
(Senior)

DONALD COBURN .......ccccceernnne

Wilmington, Delaware
(Senior)

JAMES CORRELL ......ccccccevnnnnnnn.

Hampstead, North Carolina
(Senior)

WINCHELL McK. CRAIG
Rochester, Minnesota
(Honorary)
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EDWARD DAVIS
Portland, Oregon
(Senior)

PEARDON DONAGHY
Burlington, Vermont
(Senior)

CHARLES DRAKE
London, Ontario, CANADA
(Senior)

FRANCIS ECHLIN
New Paltz, New York
(Senior)

DEAN ECHOLS
New Orleans, Louisiana
(Senior)

GEORGE EHNI
Houston, Texas
(Senior)

ARTHUR ELVIDGE
Montreal, Quebec, CANADA
(Senior)

THEODORE ERICKSON
Madison, Wisconsin
(Senior)

JOSEPH EVANS.........cccoveiiiienne
Kensington, Maryland
(Senior)

JOHN FRENCH
Los Angeles, California
(Senior)

LYLE FRENCH
Scottsdale, Arizona
(Senior)
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JAMES GALBRAITH ....ccccoviiiieeen, 1947 ..

Birmingham, Alabama
(Senior)

SIDNEY GOLDRING ......ccccvvvveeeenen. 1964..................

St. Louis, Missouri
(Senior)

EVERETT GRANTHAM ......cccoveeeee. 1942......ovven.

Louisville, Kentucky
(Senior)

JOHN GREEN .....ccoccoeiiiiiiieci, 1953,

Phoenix, Arizona
(Senior)

JAMES GREENWOOD, JR............ 1952...........

Houston, Texas
(Senior)

WESLEY GUSTAFSON .................. 1942

Jensen Beach, Florida
(Senior)

WALLACE HAMBY ..o 1940 ..o

Pompano Beach, Florida
(Senior)

HANNIBAL HAMLIN ... 1949,

Providence, Rhode Island
(Senior)

JOHN HANBERY ......ccooiiiiiiiiieenn, 1959 i

Palo Alto, California
(Senior)

MAJOR GEN. GEORGE HAYES...1962 ............

Washington, D. C.
(Senior)

E. BRUCE HENDRICK .......ccccce.... 1968.........cceeeee

Toronto, Ontario, CANADA
(Senior)
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JESS HERRMANN
Oklahoma City, Oklahoma
(Senior)

HENRY HEYL
Hanover, New Hampshire
(Senior)

HAROLD HOFFMAN
Toronto Ontario, Canada
(Senior)

WILLIAM HUNT
Columbus, Ohio
(Senior)

OLAN HYNDMAN
lowa City, lowa
(Senior)

KENNETH JAMIESON
Brisbane, AUSTRALIA
(Corresponding)

SIR GEOFFREY JEFFERSON
Manchester, ENGLAND
(Honorary)

HANS-PETER JENSEN
Kiel, GERMANY
(Senior Corresponding)

RICHARD JOHNSON
Manchester, ENGLAND
(Senior Corresponding)

WILLIAM KEITH
Toronto, Ontario, CANADA
(Senior)

KATSUTOSHI KITAMURA
Japan
(Senior Corresponding)
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ROBERT KNIGHTON
Cherry Valley, California
(Senior)

RICHARD KRAMER
Durham, North Carolina
(Inactive)

HUGO KRAYENBUHL
Zurich, SWITZERLAND
(Honorary)

KRISTIAN KRISTIANSEN
Oslo, Norway
(Senior Corresponding)

THEODORE KURZE
Newport Beach, California
(Senior)

THOMAS LANGFITT
Philadelphia, Pennsylvania
(Senior)

WALPOLE LEWIN
Cambridge, ENGLAND
(Corresponding)

VALENTINE LOGUE
London, ENGLAND
(Honorary)

WILLIAM LOUGHEED
Toronto, Ontario, Canada
(Senior)

HERBERT LOURIE
Syracuse, New York
(Senior)

WILLEM LUYENDIJK
Oegstgeest, NETHERLANDS
(Senior Corresponding)

137

...2004

...2001

...1985

...2002

...2005

...1980

...2000

...1987

...1995



ERNEST MACK ...coooiiiiiiieeiiireeenen 1956......coc o

Reno, Nevada
(Senior)

M. STEPHEN MAHALEY .............. 1972,

Birmingham, Alabama
(Active)

LEONARD MALIS ......coceveivnnn. 1973...
Hollis Hills, New York
(Senior)

GEORGE MALTBY ...ccooviiiiiieeenne 1942

Scarshorough, Maine
(Senior)

FRANK MARGUTH .......ccccciiriiie 1978

Munich, GERMANY
(Senior Corresponding)

DONALD MATSON ......cccovvvreeine 1950 i

Boston, Massachusetts
(Active)

FRANK MAYFIELD ......cccooee.... Founder
Cincinnati, Ohio
(Senior)

AUGUSTUS McCRAVEY ............... 1944t

Chattanooga, Tennessee
(Senior)

KENNETH McKENZIE .................. 1960

Toronto, Ontario, CANADA
(Honorary)

J. MICHAEL MCWHORTER ........ 1989..
Winston-Salem, North Carolina
(Senior)

WILLIAM MEACHAM ... 1952,

Nashville, Tennessee
(Senior)
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JAMES MEREDITH
Richmond, Virginia
(Active)

J. DOUGLAS MILLER
Edinburgh, SCOTLAND
(Corresponding)

W. JASON MIXTER
Woods Hole, Massachusetts
(Honorary)

EDMUND MORRISSEY .........

San Francisco, California
(Senior)

FRANCIS MURPHEY
Naples, Florida
(Senior)

GOSTA NORLEN.......cccovvvnnne

Goteborg, SWEDEN
(Honorary)

FRANK NULSEN
Naples, Florida
(Senior)

SIXTO OBRADOR
Madrid, SPAIN
(Honorary)

GUY ODOM
Durham, North Carolina
(Senior)

PIETRO PAOLETTI
Milan, ITALY
(Corresponding)

WILDER PENFIELD
Montreal, Quebec, CANADA
(Honorary)
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HELMUT PENZHOLZ
Heidelberg, WEST GERMANY
(Corresponding)

BERNARD PERTUISET
Paris, FRANCE
(Honorary)

HANS-WERNER PIA
Giessen, WEST GERMANY
(Corresponding)

J. LAWRENCE POOL
Canaan, CT
(Senior)

ROBERT PUDENZ
South Pasadena, California
(Senior)

JOHN RAAF
Portland, Oregon
(Senior)

B. RAMAMURTHI
Tharamani, Chennai, INDIA
(Senior Corresponding)

AIDAN RANEY
Los Angeles, California
(Senior)

RUPERT RANEY
Los Angeles, California
(Active)

JOSEPH RANSOHOFF..........ccve.e
Tampa, Florida
(Senior)

THEODORE RASMUSSEN
Montreal, Quebec, CANADA
(Senior)
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BRONSON RAY ...cooviiiiieieeiiieeeenen

New York, New York
(Honorary)

DAVID REEVES. ...........ccccciiiiiiis

Santa Barbara, California
(Active)

DAVID REYNOLDS ........ccccocvvinnee

Tampa, Florida
(Active)

R. C. L. ROBERTSON.........cccocuunee.

Houston, Texas
(Senior)

STEWART ROWE ..........oooeviiine

Pittsburgh, Pennsylvania
(Senior)

RICHARD SCHNEIDER
Ann Arbor, Michigan
(Senior)

HENRY SCHWARTZ ......ccccccovnne

St. Louis, Missouri
(Senior)

WILLIAM SCOVILLE ....oovveeeeee.

Hartford, Connecticut
(Senior)

R. EUSTACE SEMMES..................

Memphis, Tennessee
(Honorary)

C. HUNTER SHELDEN...................

Pasadena, California
(Senior)

ROBERT SMITH .....ccccciiiiiiiie 1989......ccoei v

Jackson, Mississippi
(Senior)
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SAMUEL SNODGRASS.................. 1939

Galveston, Texas
(Senior)

GLEN SPURLING .......ccvvvviiiiiiiinnnn, 1942

La Jolla, California
(Honorary)

C. WILLIAM STEWART ......cccee.... 1948...oiiiee e

Montreal, Quebec, CANADA
(Corresponding)

KENICHIRO SUGITA .....cccoeeiienen. 1988

Nagoya, Japan
(Senior Corresponding)

THORALF SUNDT, JR. ....ccccvviinnne 1971

Rochester, Minnesota
(Active)

HENDRIK SVIEN ........ccooiiveiiinnn, 1957 oo

Rochester, Minnesota
(Active)

HOMER SWANSON .......ccccoovivnnenen. 1949 ..

Atlanta, Georgia
(Senior)

WILLIAM SWEET ..o, 1950,

Brookline, Massachusetts
(Senior)

ALFRED UIHLEIN ........cooceeiinnnn, 1950 i

Rochester, Minnesota
(Senior)

A. EARL WALKER ..........ccceen 1938

Albuquerque, New Mexico
(Senior)

ARTHUR WARD, JR. ... 1953

Seattle, Washington
(Senior)
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THOMAS WEAVER, JR. ................ 1943

Dayton, Ohio
(Senior)

W. KEASLEY WELCH ...................

Waban, Massachusetts
(Senior)

BENJAMIN WHITCOMB
Surrey, Maine
(Senior)

BARNES WOODHALL .....ccccceeeneee

Durham, North Carolina
(Senior)

FRANK WRENN .......cccccoiiiiiiriinn, 1973

Greenville, South Carolina
(Senior)
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