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GENERAL INFORMATION

HOTEL INFORMATION

The Inn at Spanish Bay
Pebble Beach Resorts
2700 17 Mile Drive
Pebble Beach, CA 93953

REGISTRATION DESK LOCATION AND HOURS:

Wednesday, November 3 Group Des 12:00 PM - 6:30 PM
Thursday, November 4 Group Desk 6:00 AM — 12:00 PM
Friday, November 5 Group Desk 6:00 AM — 12:00 PM

Saturday, November 6 Group Desk 6:00 AM - 12:00 PM



PROGRAM SUMMARY

WEDNESDAY, NOVEMBER 3

EVENTS TIME
Registration 12:00 PM-6:30 PM
ABNS Advisory Council Meeting  1:30 PM-3:00 PM
Academy Executive Comm. Mtg 3:00 PM-5:00 PM

Opening Reception 6:30 PM - 9:30 PM

THURSDAY, NOVEMBER 4

EVENTS TIME
Registration 6:00 AM-12:00 PM
Continental Breakfast (Members) 6:30 AM-7:30 AM

Continental Breakfast (Spouse/Guest)6:30 AM-10:30 ¥

General Session 7:30 AM-1:00 PM

Pebble Beach Historian, Neil Hotelling10:00 AM-10:8 AM

Point Lobos State Park 1:30 PM-4:30 PM

Winery Tours of Monterey County 1:30 PM-5:00 PM
Horseback Riding 2:00 PM-4:00 PM

Pebble Beach Golf Links 12:40 PM

Spyglass Hill Golf Course 12:20 PM

Reception 6:30 PM-7:30 PM

Dinner 7:30 PM-10:30 PM

LOCATION
Group Desk
Canoustie Room

Boandom

St. Andrew’Room

LOCATION
Group Desk
$. Andrew’s Room
Peppoli
Ballroom
Peppoli
BallrooniPatio
Ballroom Patio
1:00 p.m. Shutd
Shuttle
Shuttle
Fairway Troon Patio

Ballroom



FRIDAY, NOVEMBER 5

Registration 6:00 AM-12:00 PM

Breakfast (Members) 6:30 AM-7:30 AM

Breakfast (Spouse and Guest) 6:30 AM-10:30 AM

General Session 7:30 AM-1:00 PM

Book Club, 10:00 AM-11:00 AM

“Cannery Row” by John Steinbeck

Biking Tour 2:00 PM-4:00 PM

Sea Kayaking on Stillwater Cove 1:30 PM-4:00 PM

Whale Watching Cruise 1:00 PM-4:30 PM

Links at Spanish Bay 12 noon
Reception 6:00 PM-7:00 PM

Black Tie Optional Dinner 7:00 PM-10:00 PM

SATURDAY, NOVEMBER 6

Registration 6:00 AM-12:00 PM

Breakfast (all together) 6:30 AM-10:30 AM

General Session 7:30 AM-1:00 PM

Group Desk

St. Andrew’sRoom
Peoli
Ballroom

Peppoli

Ballroom Gallery
a8lroom Gallery
Ballroom Gdery
Shuttle
Beach Club

BeaclClub

Group Desk
Peppoli

Ballroom
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Mission Statement

The purpose of the live Academy meeting shall gréonote scientific and
social intercourse among its members, to fosterabegical surgery as
specialty of medicine, to encourage and sponsac basl clinical research
activity in the neurological sciences, and to prtartbhe knowledge and skill
of those who devote themselves to neurologicalesyrip accordance with
the high ideals of the medical profession.

This activity will include live presentations frofaculty to include case
presentations, discussion, as well as time fortgquesand answers.
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Learning Objectives

Upon Completion of this CME activity, participarsisould be able to:

Critique the safety, efficacy and overall valuesofgical and non-surgical
options in neurological surgery.

Discuss the potential applicability of new techrgiés to the treatment of
complex cranial, spinal and peripheral nerve dised

Discuss the evolving landscape of resident educainal its impact on
neurosurgical training.

Evaluate the relevance of research methodolog@passented findings and
their potential usefulness in clinical practicenetuirological surgery

Accreditation Statement

This activity has been planned and implementedaom@ance with the
Essential Areas and policies of the Accreditati@uiil for Continuing
Medical Education (ACCME) through the joint sporstop of the American
Association of Neurological Surgeons (AANS) and Aicen Academy of
Neurological Surgery. The AANS is accredited by Aleereditation Council
for Continuing Medical Education (ACCME) to providentinuing medical
education for physicians.
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Intended Audience/background requirement
The scientific program presented is intended farrogurgeons either in
training or in active practice.

Designation Statement

The AANS designates this live educational actiftya maximum of 12.75
hours ofAMA PRA Category 1 Credits™. Physicians should only claim
credit commensurate with the extent of their pgoéitton in the activity.

AANS Disclaimer Statement

The material presented at the American Academyenfrdlogical Surgery
Annual Meeting has been made available by the AtaarAcademy of
Neurological Surgery and the AANS for educationajgmses only. The
material is not intended to represent the only,nemessarily the best,
method or procedure appropriate for the medicahsiins discussed, but
rather it is intended to present an approach, vetaiement, or opinion of
the faculty, which may be helpful to others whoefammilar situations. All
drugs and medical devices used in the United Sgateadministered in
accordance with the Food and Drug AdministratioRAl-regulations.
These regulations vary depending on the risks &gsoowith the drug or
medical devices compared to products already omtr&et, and the quality
and scope of the clinical data available. Some slaugl medical devices
demonstrated or described on the print publicatefriee American
Academy of Neurological Surgery, and jointly spamesbby the American
Association of Neurological Surgeons have FDA @&aae for use for
specific purposes or for use only in restrictectagsh settings. The FDA has
stated that it is the responsibility of the phyaicto determine the FDA
status of each drug or device he or she wishesdarucompliance with the
applicable law.

Disclosures

In accordance with the Standards for Commerciap8dpestablished by the
Accreditation Council for Continuing Medical Eduicat (ACCME), anyone
in a position to control the content of the edumadl activity (speakers,
paper presenters/authors, co-authors, staff, andigmificant others of those
mentioned), are required to disclose any relatipnstey have with
commercial interests which may be related to theert of their lecture.
Failure or refusal to disclose or the inabilitysttisfactorily resolve the
identified conflict may result in the withdrawal tbfe invitation to

12



participate in any AANS education activitid$he ACCME defines “relevant
financial relationships” as financial relationshipsany amount occurring
within the past 12 months that create a confliahtdrestThe ACCME
defines a tommercial interest” as any entity producing mariggtre-

selling, or distributing healthcare goods or segiconsumed by, or used on
patients. Any potential conflicts of interest hdogen reviewed to ensure the
content is valid and aligned with the interestref &ctivity audience.

13



SPEAKERS

P. David Adelson, MD
Phoenix Children’s Hospital
Phoenix, AZ

Anthony L. Asher, MD
Carolina Neurosurgery & Spine Ass
Charlotte, NC

Gene H. Barnett, MD
Case Western Reserve University
Cleveland, OH

David S. Baskin, MD
Methodist Hosp Neurological Inst
Houston, TX

H. Hunt Batjer
Northwestern University
Chicago, IL

Bernard R. Bendok, MD
Northwestern University
Chicago, IL

Mitchel S. Berger, MD
University of California, SF
San Francisco, CA

Richard Byrne, MD
Rush University
Chicago, IL

E. Antonio Chiocca, MD, PhD
Ohio State University
Columbus, OH

William T. Couldwell, MD
University of Utah
Salt Lake City, UT

Johnny B. Delashaw, MD
Oregon Health Sciences University
Portland, OR
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Robert J. Dempsey, MD
University of Wisconsin,
Madison, Wi

Thomas B. Freeman, MD
University of South Florida
Tampa, Fl

David M. Frim, MD, PhD
University of Chicago
Chicago, IL

Murat Gunel, MD
Yale University
New Haven, CT

Kevin Guskiewicz, MD
University of North Carolina
Chapel Hill, NC

Kazuhiro Hongo, MD
Shinshu University
Matsumoto, Japan

L. Nelson (Nick) Hopkins, IlI
University at Buffalo
Buffalo, NY

John A. Jane, Jr, MD
University of Virginia
Charlottesville, VA

Meng Law, MD
University of Southern California
Los Angeles, CA

Michael T. Lawton, MD
University of California, SF
San Francisco, CA

Kendall H. Lee, MD, PhD
Mayo Clinic
Rochester, MN



Maciej S. Lesniak, MD
University of Chicago
Chicago, IL

Allan D. Levi, MD, PhD
University of Miami
Miami, Fl

Charles Y. Liu, MD, PhD

University of Southern California

Los Angeles, California

R. Loch Macdonald
University of Toronto
Toronto, ON

Geoff Manley, MD
University of California, SF
San Francisco, CA

Marc Mayberg, MD
Swedish Neuroscience Institute
Seattle, WA

Rajiv Midha, MD
University of Calgary
Calgary, AB

Anil Nanda, MD
Louisiana State University
Shreveport, LA

Kim Nelson, MD
New York University,
New York, NY

David W. Newell, MD
Swedish Neuroscience Institute
Seattle, WA

Andrew T. Parsa, MD, PhD
University of California, SF
San Francisco, CA
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Bruce E. Pollock, MD
Mayo Clinic
Rochester, MN

Corey Raffel, MD, PhD
Ohio State University
Columbus, OH

Daniel K. Resnick, MD
University of Wisconsin
Madison, WI

Ali R. Rezai, MD
Cleveland Clinic
Cleveland, OH

Howard A. Riina, MD
Cornell University
New York, NY

David W. Roberts
Dartmouth-Hitchcock Med Ctr
Lebanon, NH

James T. Rutka, MD, PhD
University of Toronto
Toronto, ON

Michael Schulder, MD
North Shore University
Manhasset, NY

Adnan H. Siddiqui, MD, PhD
University at Buffalo
Buffalo, NY

Karl Sillay, MD
University of Wisconsin
Madison, Wi

Andrew E. Sloan, MD

Case Western Reserve University

Cleveland, OH



Robert A. Solomon, MD
Columbia University
New York, NY

Robert Spetzler
Barrow Neurological Institute
Phoenix, AZ

Philip A. Starr, MD, PhD
University of California, SF
San Francisco, CA

Scellig Stone, MD
University of Toronto
Toronto, ON

Michael A. Taylor, MD, PhD
University of Toronto
Toronto, ON

Phillip A. Tibbs, MD
University of Kentucky
Lexington, KY

Martin Weiss, MD
University of Southern California
Los Angeles, CA

H. Richard Winn, MD
Mount Sinai Medical School
New York, NY
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Speakers and paper presenters/authors who haveseda@ relationship* with
commercial companies whose products may have zargte to their presentation are

listed below.
Name

Adelson, PD

Asher, A

Barnett, G

Bendock, B

Cauldwell, W

Chiocca, EA

Connolly, ES
Delashaw, J

Freeman, T

Gunel, T

Conflict of Interest
University Grants/Research Support
Consultant Fee
Honorarium
Fiduciary Position
Industry Grant Support
Consultant Fee
Stock or Shareholder
Fiduciary Position
Consultant fee
Speaker's Bureau
Other Financial or Material Support
Industry Grant Support
Honorarium
Financial/Material Support
University Grants/Research Support
Consultant Fee
Fiduciary Position [of any organization
outside the AANS]:
Grant/Research Support
Consultant
Consultant fee

Stock or Shareholder

University Grants/Research Support;
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Company

NIH
Traumatec
Cyberonics
CNS

Salient Medical Technologies
Salient Medical Technologies
Hyper? Medical Technologies

Brain Tumor Fund of the Camab

Monteris Medical
Elekta
MedtroniceyRlties

MicroVention
Dartmouth, Mayo Clinic, University of

Maryland
ABNS

National Institutes of Health
Bexion Inc
CNS

NIH
Covidien
Neural Stem, Medtromig/lan,
NeuroPhage
Neural Stem Saneron-CCEl, In

NeuroPhage

NIH



Hopkins, LN

Lawton, MT

Lee, K

Lesniak, M.S.

Levi, A

Liu, C

MacDonald,
L

Midha, R

University Grants/Research Support

Industry Grants/Research Support

Consultant Fee/Advisory Board
Stock or Shareholder

Honoraria

Speaker’s Bureau

Other Financial or Material Support
University Grants/Research Support

Consultant Fee

Other Financial or Material Support
University Grants/Research Support

University Grants/Research Support

Honorarium

Consultant Fee

University Grants/Research Support

Industry Grant Support

Stock or Shareholder

Employee [any industry]

University Grants/Research Support

Industry Grant Support;
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Toshiba (for the Toshiba Stroke
Research Center)

Abbott (ACT 1 Choice), Boston
Scientific (CABANA), Cordis
(SAPPHIRE WW), ev3 (CREATE)
Abbott, AccessClosure, Bard, Boston
Scientific, Cordis, Gore, Lumen
Biomedical, Micrus

AccessClosure, Boston Scientific,
Cordis, Micrus, Valor Medical

Bard, Boston Scientific, Cordis, and
from the following for speaking at
conferences —Complete Conference
Management, Cleveland Clinic, and
SCAI

Abbott Vascular

MmuAmerica (Royalty)

Mayoi€Jin
Medtronic, inc
licensed paeending to St. Jude
Medical, Inc

tiddal Institutes of Health

NIH/NDS;
Kyphon, Globus, Medtronic For
teaching

Integra

Physiciansi&ss\uncorporated
Foundation, Brain Aneurysm
Foundation

Actelion Pharmaceuticals
Edge Therapeutics, Inc
Edge Therapeutics, Inc

Canatfistitute for Health Research
(CIHR)
Integra Life Sciencesrigtation
Support for peripheral nerve fellowship



Newell, D

Rezai, A

Riina, H.A.

Roberts, D

Rutka, J

Siddiqui,
AH.

Sillay, K

Sloan, A

Spetzler, R

University Grants/Research Support
Consultant fee

Stock or Shareholder

Fiduciary Positon

Other Financial or Material Support

University Grants/Research Support
Store or Shareholder

University Grants/Research Support
Consult Fee

University Grants/Research Support

University Grants/Research Support

Stock or Shareholder

Consultant

speakers’ bureaus

advisory board
honoraria

University Grants/Research Support
Consultant Fee

Consultant fee;

Consultant fee
Stock or Shareholder
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NIiHeIsciences Discovery fund

Educational consultaredtvbnic, ?
Technologies

New York Presbyterian Hospital
eVisio Medical Systems; Neurobasx

NIH
Medtronic

CIHBSRI, PBTF

National Institutes of Health, University
at Buffalo (Research Development
Award)

Hotspur, Intratech Medical, StimSox,
and Valor

Codman & Shurtleff, Inc., Concentric
Medical, ev3/Covidien Vascular
Therapies, GuidePoint Global
Consulting, Micrus Endovascular, and
Penumbra;

Codman & Shurtleff, Inc. and
Genentech

Codman & Shurtleff

Abbott Vascular, American Association
of Neurological Surgeons, Genentech,
Neocure Group LLC, Emergency
Medicine Conference, Abbott Vascular
and Codman & Shurtleff, Inc.

Kiogtioundation
St. Jude’s Medical

Monteris

Zeiss, Anspach, Medtrddodman

Boston Scientific, Syneogeti
Allegiance, Diromgrid, Neurouask,
Stereotaxis, Icotherapeutics



Starr, PA University Grants/Research Support NIH
Industry Grant Support Surgivision, Inc
Consultant Fee Boston Scientific, Inc.

*Relationship refers to receipt of royalties, cdtesocy, funding by research grant,
receiving honoraria for educational services elssehor any other relationship to a
commercial company that provides sufficient rea®omlisclosure.

20



Speakers and their paper presenters/authors wieorbperted they do not have any

relationships with commercial companies:

Faculty Name

Ahmed, A. Manzano, G.R.
Baskin, D Mayberg, M
Berger, M Nanda, A
Byrne, R Northcott, P.A.
Dempsey, R Parsa, A

Frim, D Pollock, B
Hongo, K Raffel, C

Jane Jr., J Resnick, D
Kellner, C.P. Schulder, M
Kemp, S.W.P. Solomon, R

Disclosures Pending

Batjer, H.
Guskiewicz, K.
Kulik, T.

Law, M.
Manley, G.
Nelson, K.
Tate, M.
Weiss, M.
Williams, S.P.
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Stapleton, B.S.
Stone, S
Sughrue, M.
Taylor, M
Tibbs, P

Winn, R
Xiang, J.



AMERICAN ACADEMY OF NEUROLOGICAL SURGERY
PRELIMINARY SCIENTIFIC PROGRAM AGENDA

THURSDAY, November 4, 2010

Time Presentation Presenter

7:30 - 8:30 VASCULAR FORUM

7:30 — 7:42 Update on Neurovascular Imaging Meng Law, MD

7:42 - 7:54 | CREST and Implications for CarotidRevascularization Nick Hopkins, MD

7:54 — 8:06 Outcomes, Complications, and Issues with the Ripdlievice| Kim Nelson, MD

8:06 — 8:18 BRAT and Implications for Aneurysm Surgery Robert Spetzler, MD

8:18 — 8:30 Questions and Discussion Panel

8:30 — 8:42 Results of AutoLITT First-in-Man Triad Laser Gene H. Barnett, MD
Interstitial Thermal Therapy for Recurrent Gliolitasa

8:44 — 8:56 The Role of the Cofilin Pathway in Hum@lioma James T. Rutka, MD, PhD
Migration and Invasion

8:58 — 9:10 The Functional Outcome and MorbiditgfiRe Mitchel S. Berger, MD
Associated with Resection of Gliomas in the Cintpula
Gyrus

9:12-9:24 Safety and Efficacy of Superselectiteabrterial Howard A. Riina, MD
Cerebral Infusion of Bevacizumab after Osmotic Bloo
Brain Barrier Disruption for Recurrent Malignanti@ha

9:26 — 9:38 Indirubin-Mediated Reduction of GSK-8tiity Leads | E Antonio Chiocca, MD, PhD
to Reduced Tumor and Blood Vessel Cell Migration: A
Novel Treatment in Experimental Glioblastoma Irtitig
Cell Neoplasms

9:40 — 9:52 Petroclival Meningiomas: Study On Outes, Anil Nanda, MD
Complications and Recurrence Rates

9:54 - 10:06 Staged Resection of Large Acoustiadleas: Johnny B. Delashaw, MD
Indications, Surgical Results, Facial Nerve Outceme
and Complications

10:08 — 10:28 | BREAK
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10:28 — 10:40

Pituitary Tumor Heritability

William T. Couldwell, MD

10:42 — 10:54 | Outcomes of Endoscopic TranssphenhBidagery for John A. Jane, Jr, MD
Acromegaly: Rates of Remission, Complications, and
Predictors of Outcome

10:56 — 11:08 | Intraoperative CT Registration aretEbmagnetic Marc Mayberg, MD
Neuronavigation for Transsphenoidal Pituitary Seyge
Accuracy and Time-Effectiveness

11:10 — 11:22 | Closure of Intraoperative CSF LeaKbsrans-sphenoidal Martin Weiss, MD
Surgery

11:24 - 11:36 | Effective Treatment of DisseminategtiMloblastoma | Corey Raffel, MD, PhD
with Modified Measles Virus in a Murine Model

11:38 — 11:50 | Medulloblastoma Comprises Four Distinct Diseases | Michael A. Taylor, MD

11:52 — 12:04 | Whole Brain Radiotherapy and Steotiat&adiosurgery Phillip A. Tibbs, MD
in the Treatment of Brain Metastasis: The Randodhize
Clinical Trials

12:06 — 12:18 | Feasibility of Laser Intersititial&@imal Therapy With | Michael Schulder, MD
Real-Time MR Thermography for Critically Placed
Brain Tumors

12:20 — 12:32 | Comparative Effectiveness Resear8pinal Surgery | Daniel K. Resnick, MD

FRIDAY, November 5, 2010

7:30—-7:42 Evacuation of Spontaneous Intracerebral HemorrhageDavid W. Newell, MD
Using Sonothrombolysis

7:44 -7 :56 Adenosine for Temporary Flow ArrestiDg Bernard R. Bendok, MD
Intracranial Aneurysm Surgery: A Single Center
Retrospective Review

7:58 — 8:10 The Search for the Source of Brain Adere H. Richard Winn, MD

8:12 - 8:24 Duel Regulation of Post Ischemic Neanssgis by Robert J. Dempsey, MD
TFGf1

8:26 — 8:38 Surgery for the Cavernous Angioma énBhainstem Kazuhiro Hongo, MD
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8:40 — 8:52 Supratentorial Cavernous MalformationSloquent and Michael T. Lawton, MD
Deep Locations: Surgical Approaches and Outcomes
8:54 — 9:06 Thrombospondin-1 Modulates the Angiag@&menotype Charles Y. Liu, MD, PhD.
of Human Cerebral Arteriovenous Malformation
Endothelial Cells
9:08 - 9:20 Intracranial Aneurysm Risk Genes Ideatithrough Murat Gunel, MD
Whole Genome Association Study
9:22 -9:34 Hemodynamic-Morphologic Discriminards f Adnan H. Siddiqui, MD, PhD
Intracranial Aneurysm Rupture
9:36 — 9:48 Effect of Drug Treatment on Vasospd3elayed R. Loch MacDonaldvD, PhD
Cerebral Ischemia and Functional Outcome After
Aneurysmal Subarachnoid Hemorrhage — a Systematic
Review and Meta-Analysis
9:50 — 10:02 Basilar Occlusion for Complex Bashatery Robert A. Solomon, MD
Aneurysms: An Old Technique for New Age
Neurosurgery
10:04 — 10:16 | Management of Cervical AVMs Robert Spetzler, MD
10:18 — 10:38 | BREAK
10:38 — 10:50 | Augmenting Adult Hippocampal Neurogenesis Using| Scellig Stone, MD
Targeted Brain Stimulation: Implications for Memory
Networks
10:50 — 11:50 | HALL OF FAME FORUM
10:50 — 11:05 Bennett Stein, MD
11:05-11:20 Charles Wilson, MD
11:20 — 11:35 John Jane, Sr, MD
11:35 — 11:50 Panel
11:50 — 12:35 | Presidential Address Steven Giannotta, MD
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SATURDAY, November 6, 2010

7:30 — 8:30 CONCUSSION FORUM

7:30 - 7:45 Traumatic Brain Injury and Concussion Geoff Manley, MD

7:45 - 8:00 Science of Sports Injury Kevin Guskiewicz, PhD

8:00 — 8:15 Report on the NFL Committee Hunt Batjer, MD

8:15-8:30 Questions and Discussion Panel

8:30 — 8:42 Experimental Traumatic Brain Injury&kk the P. David Adelson, MD
Organization of the Mossy Fiber Projection in the
Immature Rat Hippocampus

8:44 — 8:56 Poloxamer-188 and Bumetanide: Pote@bahbinatorial| David M. Frim, MD, PhD
Neuroprotective Therapy in an Experimental Model of
Neural Injury

8:58 - 9:10 A Prospective Randomized Trial ComgpE®rpansile | Allan D. Levi, MD, PhD
Cervical Laminoplasty Versus Cervical Laminectomy
and Fusion for Multi-level Cervical Myelopathy

9:12 - 9:24 Temporal Lobectomy for Medically Inti@ale Epilepsy:| Richard Byrne, MD
Effect of the Extent of Hippocampal Resection in
Patients with Hippocampal Sclerosis and with Norma
Pathology

9:26 — 9:38 Human Wireless Electrochemical Recgsliduring Kendall H. Lee, MD, PhD
Deep Brain Stimulation Neurosurgery Using the wincs
System in Parkinson’s and Essential Tremor Patients|

9:40 — 9:52 Stereotactic Radiosurgery for Glossppigeal Bruce E. Pollock, MD
Neuralgia: Preliminary Report of 4 Cases

9:54 - 10:06 Deep Brain Stimulation (DBS) of thentfal Ali R. Rezai, MD
Capsule/Ventral Striatum (VC/VS) for the Treatmeht
Neurobehavioral Disorders

10:08 — 10:28 | BREAK

10:28 — 10:40 | Dynamics of the Deep-Brain Stimulator Tissue-Eledtr| Karl Sillay, MD

Interface
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10:42 — 10:54 | Deep Brain Stimulation of the Sut@that Nucleus in | Philip A. Starr, MD, PhD
Primary Cervical Dystonia: Results of a Pilot Trial

10:56 — 11:08 | The Effects of Disease and Aging enril Grafts: Thomas B. Freeman, MD
Implications for Future Stem Cell Therapies

11:10 - 11:22 | Dose and Duration of Nerve Growthtéta@NGF) Rajiv Midha, MD
Administration Determine Behavioral Recovery
Following Peripheral Nerve Injury

11:24 - 11:36 | A New Treatment Paradigm: Neo-Adjtvan Anthony L. Asher, MD
Radiosurgery Prior to Surgical Resection of Brain
Metastases with Analysis of Local Tumor Recurrence

11:38 — 11:50 | Bone Marrow Mesenchymal Stem Celldea with an | Maciej S. Lesniak, MD
Oncolytic Adenovirus Suppress the Anti-Adenoviral
Immune Response in an Immunocompetent Model

11:52 - 12:04 | CpG Island DNA Methylation Sites Associated with | Andrew E. Sloan, MD
Malignant Potential in Meningiomas

12:06 — 12:18 | MP-MUS (I): A Novel MAO-B Activated®Drug David S. Baskin, MD
which Specifically Targets and Destroys Gliomal
Mitochondria

12:20 — 12:32 | Intratumoral Hemorrhage and Fibrws\estibular Andrew T. Parsa, MD, PhD
Schwannoma: A Possible Mechanism for Hearing Loss

12:34 - 12:46 | Quantitative Fluorescence in Intnaiedal umor: David W. Roberts, MD
Implications for Ala-Induced Ppix as an Intraopseat
Marker
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THURSDAY, NOVEMBER 4

SCIENTIFIC PROGRAM

American Academy of Neurological Surgery Annual kiteg The Inn at Spanish Bay, Pebble Beach,
CA, November 3-6, 2010

PAPER PRESENTATIONS

8:30 — 8:42 AM RESULTS OF AUTOLITT FIRST-IN-MAN TRI AL OF
LASER INTERSTITIAL THERMAL THERAPY FOR RECURRENT
GLIOBLASTOMA

GeneH. Barnett, M.D., M.B.A., F.A.C.S.; Andrew E. Sloan, M.D., F.A.C.S.; Mark G. Torchi).D.

INTRODUCTION : The use of laser interstitial thermal therapyT(L) as a treatment for human brain
tumors dates to the early 1990s, but the recertdattion of two commercial LITT systems aimed at
treatment of these disorders may bring the teclyyalato the surgical armamentarium. The results of
the first human investigation of the AutoLITT (Menis Medical, Winnipeg, Canada) system for
recurrent glioblastoma are presented.

METHODS: This was a Phase | dose-escalation trial in patienth biopsy-proved supratentorial
recurrent glioblastoma of maximum 4cm cross seatidimension. Patients underwent frequent
clinical and radiographic examinations for two w&ekfter which they could engage in additional
glioblastoma therapies. All patients were followwedieath. The AutoLITT system is comprised of a
gas-cooled side-firing laser probe (coupled to @1@m wavelength diode laser),
positioning/manipulation device, and software pecedg likelihood of thermal injury/ablation while
the procedure is monitored using real-time magrreBonance thermometry. The system allows the
surgeon to control depth and rotation of the I&s&am to provide conformal thermal coagulation
during the procedure. The trial was conducted av€and Clinic (CC) and University Hospitals Case
Medical Center (UHCMC).

RESULTS: Between November 2008 and October 2009, eleveanpatvere enrolled and ten treated.
Average age was 56.1 years and 78% were male.ag&enterval between diagnosis and treatment
was 494 days (range 111 — 1056). Four (40%) imutofikee (50%) stayed stable, and one (10%)
worsened neurologically in the two-week follow-ugripd. All treated patients developed tissue
necrosis apparent on 24 and 48-hour post procestares that correlated with the lines of thermal
damage threshold generated during the proced@as.patient suffered hemiplegia which resolved
gradually but incompletely, and two developed stereversible neurologic deficits related to post-
treatment brain edema. One developed a delayetarebral hemorrhage due to a treatment-related
pseudoaneurysm.

CONCLUSIONS: The AutoLITT system provided accurate thermalgrdation of recurrent

glioblastoma. More detailed results and strategiggevent neurological complications will be
discussed.
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8:44 — 8:56 AM THE ROLE OF THE COFILIN PATHWAY IN HUMAN GLIOMA
MIGRATION AND INVASION

James T Rutka, MD, PhD, Orlando Moreno, MD, Shoichi Nagai, MD, PhD, Cliaa Smith, PhD

INTRODUCTION: The cofilin pathway plays a central role in thguiation of actin polymerization
and the formation of protrusions that are essefdiatell migration. Phosphorylation of cofilin &
key regulatory mechanism modulating cofilin acfviCofilin expression is altered in a variety of
cancers including ovarian, renal cell, and oralesgous carcinomas. It is clear that the expression o
cofilin and other proteins in the cofilin pathwaych as Rac and LIMK are upregulated in invasive
tumor cells, and that the activation status oflcofnay be directly linked to tumor invasion. Totela
the role of cofilin in human glioma migration amyasion has not been studied or described.

MATERIALS AND METHODS : We examined the expression of cofilin by immuistdchemistry
using a glioma tissue microarray (TMA) containingrgeo 60 specimens. We performed
immunocytochemistry for cofilin, phosphorylated iiaf and LIMK1 in a panel of glioma cell lines.
Knockdown of cofilin expression was reliably acledwsing siRNAs. The migration and invasiveness
of glioma cell lines before and after cofilin mani@tion was determineth vitro andin vivo using
several model systems.

RESULTS: Cofilin expression was increased on the glioma TMAd correlated with increasing
grade malignant astrocytoma. In addition, bothleofind LIMK had elevated expression in glioma
cell lines. Targeted knockdown of cofilin alteretlogna cell morphology and inhibited glioma
migration and invasion in vitro. In contrast, owgreession of a cofilin phosphorylation mutant inian
vivo xenograft model of brain tumors resulted imarked accentuation of the invasive phenotype in
10/10 (100%) of mice. Invasive features foundvivo included spread to the contralateral cerebral
hemisphere across the corpus callosum, penetralboig arteriolar spaces, and diffuse leptomeningeal
disease.

CONCLUSION: These data show for the first time the role oflooin human glioma invasion. They

also indicate that the cofilin pathway, which Ig@wnstream of the small cytoskeletal Rho-GTPases,
may represent a novel therapeutic target to ablatesion in these highly malignant tumors.
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8:58 — 9:10 AM ASSESSMENT OF MORBIDITY FOLLOWING RESECTION OF
CINGULATE GYRUS GLIOMAS

Matthew Tate, MD, PhD, Chae-Yong Kim, MD, PhD, Ed&v&hang, MD, Mei-Yin Polley, PhD, and
Mitchel S. Berger, MD

OBJECT: The morbidity associated with resection of tumarthie cingulate gyrus (CG) is not well
established. The goal of this present study istmd the short- and long-term morbidity profile
associated with resection of gliomas within thigioa.

METHODS: Ninety consecutive patients with gliomas involvihg CG were analyzed. Resections
were classified by zones corresponding to functigrkefined regions of the CG as follows: Zone |
(perigenual, anterior), Zone Il (midcingulate), Zdil (posterior), and Zone IV (retrosplenial). Bas
demographic, imaging, operative details, and pitfstoperative neurological examinations were
recorded for each patient. Patients in whom negrcéd morbidity was documented during their initial
postoperative examination who did not completelgnowve by the 6-month follow-up examination
were considered to have a permanent deficit. Far patient with surgery-related morbidity,
postoperative MR imaging and operative notes weveewed, and the cortical regions incorporated in
the surgery trajectory were recorded. The analyais carried out for tumors confined to the
CG(>90% of tumor contained within the CG) as wsltl@ose involving the CG but extending into
adjacent cortical structures.

RESULTS: Analysis of the entire patient cohort demonstrakead 29% of patients experienced a new
or worsened neurological deficit immediately atargery. The most common deficits were
supplementary motor area (SMA) syndrome (20%), wes& (20%), and sensory changes (2&). All
patients with an SMA syndrome in our series hadntibnal resection of SMA as part of the surgical
approach. Patients with resections including Zéme Il had a higher rate of total morbidity and
SMA syndrome than patients with Zone | resectig@r(0.5). Only 4% of patients had a persistent
neurological deficit at 6 months postoperativelysifilar morbidity profile was observed in the
subset analysis of patients with tumors confinethéoCG, with no additional morbidity related to
known cingulate-specific functions.

CONCLUSIONS: Resection of gliomas involving the CG can be penked with minimal, predictable

long-term morbidity (>5%). Surgical morbidity isirarily a function of surgical trajectory ratheath
the particular cingulate region resected. (D0O13101/2010.JNS10709)

29



THURSDAY, NOVEMBER 4

9:12 -9:24 AM SAFETY AND EFFICACY OF SUPERSELECTIVE INTRAARTERIAL
CEREBRAL INFUSION OF BEVACIZUMAB AFTER OSMOTIC BLOO D
BRAIN BARRIER DISRUPTION FOR RECURRENT MALIGNANT
GLIOMA

Howard A. Riina, MD, FACS., John A. Boockvar, MD

INTRODUCTION/HYPOTHESIS: Glioblastoma multiforme (GBM) is a uniformly fatdisease
with a median survival of approximately 15 montfecent monoclonal antibody therapies such as
bevacizumab (Avastin) delivered intravenously (hdve been shown to be active in GBM and to
prolong survival in patients with recurrent malighglioma. The objectives of this study were to
determine the safety (maximum tolerated dose or a2l activity of transient blood brain barrier
disruption with 1A mannitol followed by super-selee intraarterial cerebral infusion (SIACI) of
bevacizumab for recurrent malignant glioma. A selawy objective was to determine radiographic
response utilizing MR imaging and MR perfusion.

METHODS: Patients with recurrent glioblastoma multiforme (@Band anaplastic astrocytomas
(AA) received osmotic blood brain barrier disruptiwith intraarterial (IA) mannitol (25% in 10cc
over 60 seconds) followed by superselective intesi@l cerebral infusion (SIACI) of bevacizumab
starting at a dose of 2 mg/kg (3 patients per ddieora total of 5 cohorts) with dose escalationap
dose of 10 mg/kg. Dose limiting toxicity (DLT) wassessed over a four-week period. Treatment
response was assessed on MR imaging using the Wad@diMacDonald criteria and volumetric
analysis four weeks after the infusion and priosterting the standard biweekly 1V bevacizumab
(10mg/kg) protocol. Changes in intratumoral MRfpsion and MR spectroscopy were included in
the post infusion imaging assessment. Respornigedieemotherapy was correlated to previous
exposure to IV bevacizumab and to tumor expredsiels of VEGF on immunohistochemistry.

RESULTS: Fifteen patients received a single dose of IA ntahfollowed by SIACI of bevacizumab
prior to starting biweekly bevacizumab therapy.DIol' was observed during the 28-day observation
period after using SIACI bevacizumab up to a ddsEdmg/kg. No patients discontinued treatment
because of Grade 3 central nervous system intratlihemorrhage, wound dehiscence, or bowel
perforation. . MR imaging within 28 days of tneent prior to the initiation of IV chemotherapy
showed that 2 patients (13%) had a partial respdrispatients (73%) had stable disease, and 2
patients (13%) had progressive disease of thet&dgeeoplasm. Post-infusion MRI at 28 days
showed a mean tumor area reduction of 12.1% (SB%dBand volume increase of 11.3% (SD 93.8%).
MRI perfusion demonstrated that IA bevacizumab comntly diminished locoregional relative
cerebral blood volume (rCBV) by 20.7% (SD 29.7).

Conclusion: SIACI of mannitol followed by bevacizamfor recurrent malignant glioma (up to
10mg/kg) is safe and well tolerated. Radiograpbgponses suggest that this delivery method can act
locally and after a single dose in some patientk vécurrent malignant glioma.
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9:26 — 9:38 AM INDIRUBIN-MEDIATED REDUCTION OF GSK-3 ACTIVITY LEAD S
TO REDUCED TUMOR AND BLOOD VESSEL CELL MIGRATION: A
NOVEL TREATMENT IN EXPERIMENTAL GLIOBLASTOMA
INITIATING CELL NEOPLASMS

Shanté P Williams, BS, Michal O Nowicki, PhD, Fdng, BS, Rachael Presg, Antonio Chiocca,
MD PhD, & Sean E Lawler, PhD

The invasive nature of gliomas is a major obstaxkeffective therapy, and anti-invasive therapeutic
strategies are in demand. Here we report thatnties@tof both glioma cells and glioma initiatingleel
enriched neurospheres with GSK-3 inhibitors ofititerubin family leads to reduced migration both
invitro andin vivo and improves survival in tumor bearing mice. Ehefects on migration were
mediated at least in part by effectsiorcatenin. Treatment of mice bearing invasive inaal
human glioma initiating cell xenografts with 6-brormdirubin acetoxime (BIA) led to reduced
invasion of surrounding normal brain tissue. Ingéregly, BIA treatment also led to decreased tumor
growth, with a significant improvement in animahgual. Histologic examination showed a
substantial decrease in blood vessel density imtsiitom treated animalin vitro studies showed
that BIA was also able to block migration of enddidl cells. This data suggests thavivo anti-
invasive glioma therapy with GSK-3 inhibitors, rotly inhibits invasion of tumor cells, but also
blocks angiogenesis, slowing tumor growth, and e a novel treatment paradigm for invasive
gliomas.
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9:40 - 9:52 AM PETROCLIVAL MENINGIOMAS: STUDY ON OUTCOMES,
COMPLICATIONS AND RECURRENCE RATES

Anil Nanda MD, FACS, Vijayakumar Javalkar MD, Anirban Deep Banerjee MD

OBJECT: Petroclival meningiomas are notoriously difficuisions to manage surgically, given the
critical neurovascular structures intimately asatad with the tumors. The aim of the study was to
review our series of patients with petroclival nmgiomas who underwent surgical treatment;
emphasis was placed on evaluating modes of pregentgostoperative neurological outcome,
complications, and recurrence rates.

METHODS: Fifty patients underwent surgical treatment for rpeival meningiomas. We
retrospectively reviewed their medical records, gmg studies and pathology reports to analyze
presentation, surgical approach, neurological oues) complications and recurrence rates.

RESULTS: Majority of them were women (72%). Headache wascthramonest presentation (58%).
The most commonly used approaches were transpefioe®6) followed by orbito-zygomatic
approach (n=13). Gross total resection was perfdnmé. 4 patients (28%) and in the remaining cases
a residual was left behind (72%). 18 patients wéhidual were treated with gamma knife. New
postoperative cranial neuropathies were noted ip&nts (44%). The most common cranial nerve
deficit following surgery was third cranial nervgsflunction (n=11) and facial weakness (n=10). In 9
patients cranial nerve dysfunction was transieh®{% 7 patients had permanent dysfunction (32%). 8
patients developed hydrocephalus and all requiteadement of 3 ventriculoperitoneal (VP) shunt.
CSF leak was noted in only two cases (4%). Woutisdence in one patient. Both CSF leaks and the
wound dehiscence occurred in patients who were rgodeg re-operations. Adequate radiographic
follow-up (minimum 6 months) was present for 3liguats (62 %). Mean follow-up was 22.1 months.
In six patients, tumor progression or recurrencesevmoted. Time to recurrence averaged 62.3 months
(range 24-156 months). At the time of dischargé€o 3% the patients had good outcome (GOS 5, 4).
Three patients died due to causes not directlya@lo the surgery.

CONCLUSION: Petroclival meningiomas still pose a formidableligmge to neurosurgeons. In our
series, we used multiple skull base approachesaredul micro neurosurgical technique to achieve a
good functional outcome (GOS 4 or 5) in 92 % ofgras. Our primary surgical goal was to achieve
maximal tumor resection while maintaining or imgray neurological function. We favor the
treatment of residual tumor or recurrent tumor V8RS
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9:54 - 10:06 AM STAGED RESECTION OF LARGE ACOUSTIC NEUROMAS:
INDICATIONS, SURGICAL RESULTS, FACIAL NERVE
OUTCOMES, AND COMPLICATIONS

Johnny B. Delashaw, Jr. M.D. and Sean O. McMenomey, M.D.

INTRODUCTION : Staged resection of large acoustic neuromas (Allg) strategy to improve facial
nerve outcomes and morbidity has been proposedepdat our experience with two-staged resection
of large ANs and analyze the indications, faciaveeutcomes, surgical results, and complications.
These results were compared to a similar cohgraténts who underwent single-staged resection.

METHODS: A retrospective study was performed on 30 patietis underwent surgery for large

ANs (size> 3 cm) at OHSU. From 2002 to 2006, 18 patients nmelet two-staged resection. A first
stage retrosigmoid approach (without meatal dglliwas performed to remove the cerebellopontine
angle portion of the tumor and to decompress thagmbitem. A decision to stage the operation was
made intraoperatively if there was cerebellar/ls@m edema, excessive tumor adherence to the facial
nerve or brainstem, a poorly stimulation facialvegror thinned/splayed facial nerve. A secondestag
translabyrinthine approach was performed at a tdér to remove remaining tumor. The remaining 12
patients who underwent single-staged resectionreaé a retrosigmoid approach with meatal

drilling. Patients were evaluated for tumor sizdeat of resection, tumor recurrence, House-
Brackmann (HB) facial nerve function, and complicas.

RESULTS: In the two-stage group, the average tumor sizedn@as (range, 3 to 7 cm) with mean
follow-up of 27 months (range, 4 to 52 months). €&&ror near total resection was achieved in 94.4%.
Anatomic facial nerve preservation was achieveallibut one patient (94.4%). There were no
recurrences on follow-up imaging. Fifteen patigB.3%) had a HB grade 1-2, one (5.6%) had a HB
grade 4, two (16.7%) had a HB grade 3-4, and t(28%) had a HB grade 5-6. There were no
significant differences in complications betweeea tWwo groups. There were no postoperative strokes,
hemorrhages, or deaths in either group.

CONCLUSIONS: Staged resection of large ANs is an effectiveasgiato improve facial nerve
outcomes. There does not appear to be added ngigratorbidity with staged resections. Since this
preliminary data was analyzed, the Oregon Skuk lb@am has routinely performed a two-staged
operation for ANs> 3 cm in size. The results of facial nerve functionthis group (2007-2010) of
patients will also be presented.
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10:28 — 10:40 AM PITUITARY TUMOR HERITABILITY

William T. Couldwell, Lisa Cannon-Albright

Pituitary tumors are prevalent in the general pafpaih, with a frequency of nearly 20 percent. The
authors have analyzed the Utah Population Data @#3BB), a resource combining a computerized
genealogy of the Utah population with a statewidedr registry, to investigate familial clusterinfy o
pituitary tumors. Data from the UPDB has been ueezlaluate the genetic contribution to specific
phenotypes using different methods. The first méthvhich was developed specifically for use with
the UPDB, looks at the estimation of the averatgedness among affected individuals who share a
specific phenotype, also termed the GenealogicXrof Familiality (GIF). In addition, relativesk
(RR) of developing disease in relatives of affecgtetividuals can be estimated, and high-risk
pedigrees can be identified. This work has dematest that the relative risks for first- and third-
degree relatives were significantly elevated (RR83 and 1.63, respectively) among a group of 714
individuals with pituitary tumors. The average pase relatedness of pituitary tumor cases was
significantly higher than expected, even when clet&ionships were ignored. The significantly
elevated risks to relatives as well as the sigafiexcess distant relatedness observed in casader
strong support for a genetic contribution to prpdsstion to pituitary tumors, which helps with
counseling family members of affected individualMultiple high-risk pedigrees can be identified in
the UPDB, and study of such pedigrees is ongoindentify gene(s) responsible for this heritability
An update on the high risk pedigree study will bespnted, with search for candidate genes
responsible for the development of these tumors.
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10:42 — 10:54 AM OUTCOMES OF ENDOSCOPIC TRANSSPHENOIDAL SURGERY
FOR ACROMEGALY: RATES OF REMISSION, COMPLICATIONS,
AND PREDICTORS OF OUTCOME

John A. Jane, Jr., M.D

OBJECT: The outcomes of the endoscopic approach for grdwitmone adenomas have not been clearly
defined.

METHODS: Sixty patients with Growth Hormone adenomas wdesiified who underwent pure endoscopic
transsphenoidal surgery. Their medical recordsianadjing were reviewed. Surgical remission wasraefias

a normal IGF-1 or GH suppression to less than inhdliring OGTT. Clinical covariates predicting riesion
with a univariate p-value <0.10 were included inltivariate analysis.

RESULTS: Biochemical remission was achieved in 49 of 60gpés (82%), including all 14 microadenomas
and 35 of 46 (76%) of macroadenomas. Knosp 0-2 tsiwere associated with a significantly increased of
remission (43/45, 95.5%) compared to Knosp 3-4 t9n{6/15, 40%). In multivariate analysis pre-ofigea
variables predictive of remission include age (OR8095% CI| 0.77-0.98, p=0.022), Knosp (OR=3.22,95|
1.38-7.44, p=0.007), and pre-operative growth homndevel (OR 1.03, 95% CI 1.01-1.06, p=0.023).
Postoperative GH levels <3 ng/ml provided the Ipestliction of remission (p<0.001) with a sensitivif 98%
and a specificity of 82%.

New postoperative diabetes insipidus occurred 8&6.and 5.3% of patients required new steroid wegteent
beyond two months. New hypogonadism occurred in 25%en and 14% of women. However, 41% of men
had normalized testosterone levels and 67% of amfegio women regained menses postoperatively. nidst
common complaints at follow up were sinonasal (B6/60%). All but 2 patients ultimately experienced
resolution of their sinonasal symptoms. Majomptications occurred in 3 patients including oneFG&ak,
one pseudoaneurysm, and one postoperative measingiti

CONCLUSIONS: The endoscopic transsphenoidal resection of GHadas is associated with high rates of
remission and low incidence of new endocrinopathmyspite of the panoramic views, cavernous sinuasion
predicts a lower rate of remission. The EAS idattipatients at high risk of failure, but furth@mospective
analysis is warranted.

Table 1. Overall Cohort Characteristics

Variable N=60 (%)
Percent Male 33 (55)
Age 48+13.3 (14-73)
Knosp

0 27 (44.3)

1 15 (24.6)

2 4 (6.6)

3 7 (11.5)

4 8 (13.1)
Prior surgery 10 (16.7)
Bitemporal hemianopsia 7 (11.7)
Pre-operative GH 23
Pre-operative IGF 727
Tumor Size

0-9mm 14

10-19mm 24

20-29mm 16

30-40mm 4

>40mm 2
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10:56 — 11:08 AM INTRAOPERATIVE CT REGISTRATION AND ELECTROMAGNETIC
NEURONAVIGATION FOR TRANSSPHENOIDAL PITUITARY
SURGERY: ACCURACY AND TIME-EFFECTIVENESS

Marc Mayberg, MD, Paula Eboli , MD, Bob Shafa , MD

OBJECTIVE : To assess the feasibility, anatomical accuracycasteffectiveness of frameless
electromagnetic (EM)-guided neuronavigation in coction with portable intraoperative CT (iCT)
registration for transsphenoidal adenomectomy (TSA)

METHODS: A prospective database was established for 208&catige patients who underwent
TSA using iCT/EM, and compared to a retrospectaoct of 65 consecutive preceding patients who
underwent fluoroscope-assisted TSA by the sameesuarcdll patients in both groups had trans-nasal
removal of pituitary adenomas or neuroepitheliatsyising identical surgical technique with an
operating microscope. The iCT/EM patients had &abde iCT scan performed immediately prior to
surgery for registration to the EM navigation systevhich did not require rigid head fixation. Pre-
existing (non-navigation protocol) MRI scans wairsdd to the iCT images to enable three-
dimensional navigation based upon MRI data. Acqud¢he navigation system was determined in
the first 50 iICT/EM cases by visual concordancéhefnavigation probe location to 5 pre-selected
bony landmarks. For all patients in both cohottgal operating room time, incision-to-close timela
relative costs of imaging and surgical proceduresevdetermined from hospital records.

RESULTS: In every case, intraoperative registration using iages was successful and pre-
operative MRI images were fused to iCT without effifeg navigation accuracy. There was 100%
concordance between probe tip location and preru@ted bony loci in the first 50 iCT/EM cases.
Total OR time was significantly less in the iCT/Edses (mean=108.9 +/-24.3 min; N=208)

compared to the fluoroscopy group (mean=121.1 +7-80n; N=65; p<0.001). Similarly, incision-to-
close time was significantly less for the iCT/EMsea (mean=61 .3+/-18.2 min) versus the fluoroscopy
group (mean = 71.75 +/-19.0 min; p<0.001). Relativerall costs for iCT/EM and intraoperative C-
arm

fluoroscopy were comparable; increased costs faigation equipment were offset by savings in
operating room costs for shorter procedures.

CONCLUSION': The use of iCT/MRI guided neuronavigation for trgpisenoidal surgery is time-
effective, cost-efficient, safe and technically ékcial.
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11:10-11:22 AM CLOSURE OF INTRA-OPERATIVE CSF LEAKS IN TRANS-
SPHENOIDAL SURGERY

Martin H. Weiss, MD, Charles Liu, MD, PhD, & William T. Couldwell, MOPhD

Post operative CSF fistulas are the most commaausecomplications of trans-sphenoidal surgery
whether performed by the sublabial, endonasal dostopic routes. Efforts to obliterate intra-
operative CSF leaks include the use of autologaugrifts, suture repair of the dural opening,
artificial membranes, various sealants, autologauslage and both biodegradable and permanent
mechanical devices. Approximately 8 years agoatlibors adopted a technique employing
autologous rectus abdominis fascia applied diranthpposition to the open dural edges, anchored by
a single pledget of surgicel and then buttressealubgylogous harvested abdominal fat filling the
sphenoid.

A review of our experience of the past 5 years Ivimg 1021 cases of conventional trans-sphenoidal
surgery in addition to extended trans-sphenoidajesy involving the clivus and planum sphenoidale
reveals 3 cases of post operative CSF leaks raqustrgical repair. None of the cases had intra-
operative or post-operative lumbar drainage. Besan which the arachnoid is partially presertied,
fascial graft is applied intradurally between tih@canoid and dural opening. In cases in which
residual arachnoid is virtually absent (particufan cases of penetrating clival chordomas andremte
extended trans-sphenoidal procedures for cranigpgamas and dermoids) the fascial graft straddles
the dural opening once the surgeon confirms thaelb@as been removed circumferentially sufficiently
to have dural edges available throughout the operéeld. In the latter situations, the extradura
fascia is tucked under the edges of surrounding b@inforced by a single pledget of surgical also
tucked under the bone and then buttressed witfathees described above.

The authors believe that this represents a simplecast effective technique that is most effective.
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11:24 - 11:36 AM EFFECTIVE TREATMENT OF DISSEMINATED
MEDULLOBLASTOMA WITH MODIFIED MEASLES VIRUS IN
A MURINE MODEL

Corey Raffel, M.D., Ph. D., Adam Studebaker, Ph.D., Brian Hutzen, B.A.,

INTRODUCTION: Dissemination of medulloblastoma in the cerebmediuid is present in 20% of
patients at presentation and 40% of patients atresce. CSF dissemination carries a particularly
grave prognosis with less than 20% of patientsigumy 5 years. Effective new treatments for
dissemination are needed. We present here odtg@streating a xenograft model of disseminated
medulloblastoma with modified measles virus. Wemdestrate statistically increased survival in
animals treated with the virus.

METHODOLOGY: Nude mice were injected with 10E6 D283MED medulistbbma cells
stereotaxically into the lateral ventricle. Thé<wvere transfected with a luciferase expression
cassette to allow monitoring of tumor by imagingotime. Three days later, modified measles virus
(2x10E5 pfu) was injected in to the lateral vesi&rievery other day for 5 treatments. Animals were
followed with serial biolumuminescent imaging. @ual was determined for treated and control
animals. Autopsies were performed on animals shgwigns of progressive disease.

RESULTS: Tumor in the spinal canal was detected in all @by imaging. Untreated mice died in
an average of 37 days. Survival in the treatethalsi averaged 82 days, p=0.0004. Tumors either
stabilized or shrank in treated animals, as vigedliby bioluminescent imaging, but tumors evenyuall
progressed in all but one treated animal. Thisammal, of 8 treated animals, appears to have been
cured of disseminated disease. Autopsy revealeshsixe intraventricular, intracranial subarachpnoid
and spinal subacrachnoid disease in untreated Eimeeated animals that died of progressive
disease had similar findings.

CONCLUSION: We have demonstrated effective treatment of digsated medulloblastoma with

measles virus in a new murine model of CSF dissatioin. Ongoing experiments in our lab to
determine optimal dosing of virus in preparationdghase 1 trial are underway.
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11:38 - 11:50 AM MEDULLOBLASTOMA COMPRISES FOUR DISTINCT DISEASES

Paul A. Northcott, Andrey Korshunov, Hendrik Withomas Hielscher, Charles Eberhart, Stephen
Mack, Eric Bouffet, Steven C. Clifford, Cynthia Hiaws, Pim French, James T. Rutka, Stefan Pfister,
Michael D. Taylor

Prior attempts to subgroup medulloblastoma usingogecs have identified 4-6 distinct subtypes,
including distinct groups driven by Wnt and Shhnsiing. We analyzed a cohort of 103 primary
medulloblastomas using Affymetrix Exon expressianays and Affymetrix 500k SNP arrays to

determine how many subgroups of the disease éast they differ, and the extent of overlap between
subgroups.

Both unsupervised hierarchical clustering and @pigoccomponent analysis of expression data on 103
medulloblastomas reveals very high confidence f@tence of four medulloblastoma subgroups:
WNT, SHH, Group C, and Group D. Further bioinfotimanalyses using Prediction Analysis of
Microarrays (PAM), Nonnegative Matrix factorizatidMF), and Subclass Mapping (SubMap) all
support the existence of four subgroups. The SHidgtumors occur in infants and adults, Group C
tumors occur only in children, and Wnt and GroufuBors are found across all age groups. We
identified ‘signature’ genes over-expressed in eadygroup for which there are high quality
commercial antibodies. We stained two separatailftddastoma tissue microarrays containing 294
non-overlapping tumors for DKK1 (WNT), SFRP1 (SHNRR3 (Group C), and KCNAL (Group D)
demonstrating that 288/294 (98%) of tumors stafvednly a single marker. A multivariate anasysi
of age, extent of resection, histology, M stage suoyroup revealed that only LCA histology and
Group C were prognostic.

Our data highly support the existence of four iretefent types of medulloblastoma that differ intthei
demographics, rate of metastases, transcriptioretgeevents, and clinical outcome. Our novel ‘4
antibody’ technique is capable of determining mediidstoma subgroup through
immunohistochemistry on formalin fixed, paraffin leedded material suggesting that it will be
broadly generalizable across the globe.
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11:52 - 12:04 PM WHOLE BRAIN RADIOTHERAPY AND STEREOTACTIC
RADIOSURGERY IN THE TREATMENT OF BRAIN METASTASIS:
THE RANDOMIZED CLINICAL TRIALS

Phillip A. Tibbs, MD., Roy L. Patchell, MD.

INTRODUCTION: Class | evidence from our studies established ctamy followed by whole

brain radiotherapy (WBRT) as the standard of cardhe treatment of operable cerebral metastases.
Stereotactic radiosurgery (SRS) is now frequendglyd, initially without level | evidence, as primary
therapy for solitary or multiple brain metastasésthe past decade, further experience with these
modalities has helped to clarify the specific, oft®@mplementary, roles of WBRT and SRS.

METHODOLOGY: The authors analyzed class | data from their omehather randomized clinical
trials (RCTSs) to identify the relative roles of WBRind SRS in the treatment of cerebral metastases.
A treatment algorithm was developed.

RESULTS: The combination of craniotomy and WBRT yields meence rates of less than 10%, a
difficult standard to surpass. For a single matist<3cm in diameter or in surgically inaccessible
tumors, the combination of SRS and WBRT gives coatgla results although there is a need for
salvage surgery due to radiation necrosis in samest RCT’s have consistently demonstrated a
statistically significant pattern of increased redlearly tumor recurrence for SRS alone versus
craniotomy plus WBRT. Neurocognitive testing rdgemdefinite transient decline in function 3-4
months after WBRT not seen with SRS; however, meciror uncontrolled tumor growth is a greater
threat to neurological function than WBRT-relatedirocognitive effects.

CONCLUSIONS:

1. Currently available class | evidence indicates gaitents with single cerebral metastases

should receive craniotomy or SRS with WBRT adjuvhetapy in most cases.

2. Patients with multiple or inoperable metastasesishieeceive WBRT, supplemented by
SRS in certain cases.
WBRT produces a significant reduction in the rédteumor recurrence versus SRS alone.
Where SRS alone is elected as primary therapyrion metastases, regular MRI
surveillance is mandatory for early detection @ureence to allow salvage therapy.
5. The neurotoxicity of WBRT is transient in most cas@d pales beside the deleterious
effects of recurrent disease.
Salvage therapy is necessary more often followiR§ &lone than after WBRT.
WBRT and SRS should not be considered either/oafies since combined use of the
modalities often offers the best outcome for pasien

how

No

A treatment algorithm will be presented.
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12:06 — 12:18 PM FEASIBILITY OF LASER INTERSITITIAL THERMAL THERAPY
WITH REAL-TIME MR THERMOGRAPHY FOR CRITICALLY
PLACED BRAIN TUMORS

Michael Schulder, MD, Peter Kingsley, PhD, Ashok Gowda, PhD

INTRODUCTION: Laser interstitial thermal therapy (LITT) is a leyfhermic technique that has
been described as a treatment for patients witsbcal metastatic tumors. We explored the applioatio
of this technique for patients with various tumiorgritical locations and report our preliminary
results.

METHODS: Three patients are included in this report. Two tumdors in the brainstem (1 metastatic
and the other ependymoma), and the third had aginebma compressing the optic chiasm. Each
patient had progressive neurological symptoms fiammor growth, despite maximal attempts at prior
surgery, radiation therapy or radiosurgery, andastberapy.

Laser fibers (Visualase, Houston, TX) were stereatally placed in the operating room under
guidance with a 0.15 Tesla (T) intraoperative Mi&Rl.MRI-compatible guide tube was imaged during
surgery to confirm accurate targeting. The lads#r8 were then inserted and the patients transfésre
a 1.5T MRl for LITT. Imaging was repeated to comfitaser placement within the tumors.

LITT was then begun and controlled with real-tim&Mhermography (MRT). MRT was
accomplished using a 2D RF-spoiled gradient redat#ho sequence, which required approximately 5
seconds for a single acquisition and which wasepeatedly during the treatment.

During each treatment, an Arrehenius-based modethaaccounts for the time and temperature
dependency of protein denaturation, was used tm&s irreversible cell death. Laser therapy was
terminated when ablation zones reached desired sizautomatically when critical structures
exceeded preset safety limit temperatures. Cortrgsinced T1 weighted MRI was then done to
confirm the volume of treatment. After conclusidrLol' T, patients were returned to the operating
room for laser fiber removal and emergence fronstmssia.

RESULTS: LITT was successfully concluded in 2 patients (witintine metastasis and
prolactinoma). Laser depth was adjusted to impgmametric coverage of the lesions, and 1-3
treatment doses were applied at each depth. Lasmes ranged from 30 sec to 150 sec, and
temperatures at the ablation margins were betwBe@ &nd 60C. Laser energy ranged from 6 W to
10 W. In these 2 patients the final MRI confirmedd of contrast in the target volume. The patient
with pontine metastasis had a temporary slightease in ataxia, which recovered within 2 weeks.
The third patient had had 2 prior craniectomies iatadliation for an ependymoma of the medulla.
Accurate laser insertion was hindered by the séegpe and missing suboccipital bone. Laser test
doses at 6 W did not yield satisfactory zones ¢dtain, and full therapeutic doses therefore were n
applied.

CONCLUSIONS: LITT can be used for ablation of tumors in surdicatitical locations, in patients

who have exhausted other options. Technical impnaves will allow improved visualization of laser
fibers with iIMRI and smaller openings for laserdrtgon.
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12:20-12:32 PM COMPARATIVE EFFECTIVENESS RESEARCH IN SPINAL SURGER Y
Danid K. Resnick, MD MS

BACKGROUND: As evidenced by recent legislation, comparativeaiveness research is going to
play a major role in the determination of what #pees are available for patients with disease
processes where more than one treatment optiotsexite goal of such research is to improve the
value of medical care. Many spinal disorders aatad by a variety of practitioners using a varadty
treatment modalities making spinal disorders a erianget for such research, and the use of sutgery
treat spinal disorders has been under intensedrsgifor several years with a perception that such
treatment is overused, expensive, and dangerous.

PURPOSE:In order to accurately describe the value of aagtment for lumbar spine disorders it is
necessary to accurately describe the populatigaiénts treated, employ validated outcomes
measures that reflect clinically important variablend to perform appropriate risk stratification.
Ideally, multiple treatments could be comparedrifikar patient populations were treated and similar
outcomes measures obtained.

METHODS : Multiple medical societies, the Agency for Healthre Research and Quality (AHRQ),
the Center for Medicare Services (CMS), privatedtiparty payers, employers, patient advocates, and
quality improvement organizations (NCQA, NQF) papated in a public forum to develop a rationale
framework for outcomes research in lumbar spinerdeys.

RESULTS: The multi-stakeholder workgroup has developed atata for outcomes research in
order to facilitate communication between multipiedical societies, employers, third party payers,
quality improvement organizations, and the govemmmé he development process and important
features of the template will be presented.
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7:30 - 7:42 AM EVACUATION OF SPONTANEOUS INTRACEREBRAL
HEMORRHAGE USING SONOTHROMBOLYSIS

David W Newell MD, Mohsin Shah MD, Daniel F Hanley MD

Catheter based hemorrhage evacuation is a novg@taliapproach for the treatment of brain
hemorrhage. The objective of this study was touatal the safety and efficacy of ultrasound in
combination with recombinant tissue plasminogeivatir (rt-PA) delivered through a microcatheter
directly into spontaneous intraventricular (IVH)iotracerebral (ICH) hemorrhage in humans.

METHODS: A total of 33 patients presenting to Swedish Meldi@enter, in Seattle Washington with
ICH and IVH were screened between 11/21/2008 at@/Z009 for entry into the study. Entry

criteria included the spontaneous onset of intraafdhemorrhage 25cc and or intraventricular
hemorrhage producing ventricular obstruction. Npagents (ages 38-83, average = 63, 6 male, 3
female) who met entry criteria were consented antered into the trial. A ventricular drainage
catheter and an ultrasound microcatheter wereattartecally delivered together, directly into théH

or ICH. Recombinant tissue plasminogen activatelPf) and 24 hours of continuous ultrasound
were delivered to the clot. Gravity drainage wadgrmed. In patients with intraventricular
hemorrhages, a total of 3 mg of rt-PA was injected] in patients with intraparenchymal hemorrhages
a total of 0.9 mg rt-PA was injected, in three doseer 24 hours.

RESULTS: All patients had significant volume reductions lo¢ treated hemorrhage. The mean
percentage volume reduction after 24 hours ofrmeat, compared to the pre-treatment stability scans
as determined by CT were 59 % + 5 (sem) for IOt 45.1% +13 (sem) for IVH (1 ICH patient was
excluded from analysis due to catheter breakagbgre were no intracranial infections and thereawer
no significant episodes of re-bleeding by clinicalCT assessment. There was 1 death by 30 days
after admission. Clinical improvements as deteetliny a decrease in the National Institutes of
Health Stroke Score (NIHSS) were demonstrated afay8 in 7/9 patients. The rate of hemorrhage
lysis was compared between 8 patients who comptetatinent, to cohorts of patients treated using
identical doses of tPA and catheter drainage withittrasound for IVH and ICH (courtesy of MISTIE
and CLEAR studies). Compared to data we obserJasdtar rate of lysis during treatment for IVH
and for ICH in the patients treated with sonolyst®A versus tPA alone.

CONCLUSIONS: Lysis and drainage of spontaneous ICH and IVH wetifuction of mass effect can
be accomplished rapidly and safely by sonothrondislysing stereotactically delivered drainage and
ultrasound catheters via a burr hole. A largenicdl trial with catheters specifically designed fo
brain blood clot removal is warranted
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7:44 — 7:56 PM ADENOSINE FOR TEMPORARY FLOW ARREST DURING
INTRACRANIAL ANEURYSM SURGERY: A SINGLE CENTER
RETROSPECTIVE REVIEW

Bernard R. Bendok, MD, FACS; Rudy J. Rahme, MD; Dhanesh K. Gupta, MD; Christp8.
Eddleman, MD, PhD; Joseph G. Adel, MD; Arun K. Shay MD; Daniel L. Surdell, MD; John F.
Bebawy, MD; Antoun Koht, MD; H. Hunt Batjer, MDAES

INTRODUCTION : Temporary occlusion with clips remains an intédgezhnique for intracranial
aneurysm clipping. Clip application for temporargclusion is not always practical or feasible.
Adenosine is an alternative which provides brigiqus of flow arrest which can be used to advantage
in aneurysm surgery but little has been publishedsutility for this indication.

METHOD: We retrospectively reviewed our clinical databaséeMeen May, 2007, and December,
2009. All patients who underwent microsurgical ping of intracranial aneurysms under adenosine-
induced asystole were included. Aneurysm charatiesi reasons for adenosine utilization, post
operative angiographic and clinical outcome, cardamplications and long term neurological follow-
up using the modified Rankin Scale were noted.

RESULTS: Adenosine was used for 40 aneurysms (10 ruptur@d/nBuptured). The most common

indications for adenosine were “aneurysm softenimg”l7 cases and “paraclinoid location” in 14
cases, followed by “broad neck” in 12 cases an@aperative rupture in 6 cases. Troponin levelswer
elevated postoperatively in 2 patients. Echocardioglgy did not show acute changes in either.
Transient cardiac arrhythmias were noted in 5 pie27 patients were available for follow-up. Mean
follow-up was 3.9 months. The mRS score was 0 ®pa&tients at time of last follow-up. 2 patients
had a mRS score of 1, and scores of 2 and 3 warglfim 1 patient each.

CONCLUSION: Adenosine appears to be a safe and effective meihathieve transient deep

hypotension and asystole during microsurgical atigpof intracranial aneurysms. Further study of
adenosine for this indication is warranted.
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7:58 — 8:10 THE SEARCH FOR THE SOURCE OF BRAIN ADENOSINE

Tobias Kulik, MD, PhDH. Richard Winn, MD

INTRODUCTION: Like the search for the origin of the Nile, we hdne=n on a multi-decade hunt
for the source of Adenosine (Ado) in the brain Aetieve we have identified astrocytes as the piymar
producers of this regulator of CBF and modulatoneironal activity.

METHODS: Astrocytes were uniquely grown on microcarrier [seadd then subject to step
(measured in min) and abrupt (seconds) oxygen \dpyn as well as reoxygenation. dO2 was
monitored using an online fluorometric technique.

RESULTS: Fig 1 illustrates the changes in Ado with step desnn O2. Note the two phase with the
most steep relationship occurring when O2 is leas B0 mmHg, precisely the level of oxygen found
in brain tissue during normoxia (Pa02=100 mmHgaddition, the levels of Ado are comparable to
those found in vivo in CSF and interstitial fluMVith abrupt oxygen (Fig 2) deprivation and
reoxygenation, 1000 fold changes in Ado concemmadiccur within 30 s. These changes are equal to
those observed in vivo with hypoxia and are ofisight magnitude to affect CBF and neuronal
activity. Moreover, the time scale is identicathe changes in CBF with oxygen deprivation and
reoxygenation

Step decreases in pO, in astrocytes o Rate of A [Ado] with A O, in Astrocytes
V‘ﬂ]*‘) ? Hypoxia = Re-Oxygenation :
[og| =
mém % +/V
S || = 10°
AmIE e 0
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; /;,,/ 2 e \;
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Fig 1: Step changes in O,:4= comparable resting O, (A) and Ado (B) in vivo.
Fig 2 Abrupt Oxygen Deprivation and Re-oxygenation: X1000 changes with 30s.

SUMMARY: The concentrations of Ado in astrocytes are sinidahose found in brain in vivo
and change with sufficient rapidity to accounttioe observed alterations in Ado concentrations,
CBF, and neuronal activity in vivo during hypoxia.

CONCLUSION: We believe that, like Henry Morton Stanley, we h&wend the “source” for
adenosine in the brain: astrocytes.

(Disclaimer: if chosen, the presenter will not waaith helmet.)
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8:12 - 8:24 AM DUAL REGULATION OF POST ISCHEMIC NEUROGENESIS BY TG F-
k1

Robert J. Dempsey, MD, Yiping Yan, PhD, Haviryaji KallurPhD, Raghu Vemuganti, PhD

INTRODUCTION: Harnessing neurogenesis may be a future theragydam repair after stroke.
Normally after cerebral ischemia, neurogenesiadsgased by enhancing the proliferation and
differentiation of neural progenitor cells alregahgsent in the normal brain.

HYPOTHESIS: We hypothesize that the growth factors that regudath neurogenesis may be used
to therapeutically alter such neurogenesis to ergnalinical recovery. Our studies have shown that
focal cerebral ischemia upregulates the expressitime transforming growth factor TGF-R1 after
three days of brain reperfusion. In turn, thisvgtofactor is co-localized with the macrophages and
inflammatory cells which show ED1 +ve markers ia thchemic area. It is important to understand
that the processes which increase proliferationcaffierentiation in the brain, must themselves be
regulated to avoid the unchecked neoplastic grafitbmors. It is possible that the agents which
increase differentiation of the neurons must alsaelase or regulate what would otherwise be
unchecked proliferation of cells. We know frorhert studies that TGF-31 is involved in the
differentiation of neurons. In this study, we aizal the hypothesis that TGF-R1 also regulates the
process by decreasing proliferation of the progerélls (NPC) in vitro.

METHODOLOGY: We incubated NPC'’s with TGF-R1 (0.1, 1, 10 ng/mNeural progenitor cells
were isolated from subventricular zone of aduls eatd cultured in neurobasal medium containing B27
and FGF2 (20 ng/ml) for 4 days in the presenceaofivg concentrations of TGFt (0.1, 1, 10ng/ml).
Cell division was assessed by cell proliferatiopegs& BrdU incorporation.

RESULTS: Incubation of neural progenitor cells with TBE-(1, 10 ng/ml) reduced the formation of
neurospheres, which was consistent with a dedtiriee metabolic activity of the cells. This resuéis
not seen at lower dose of TBE-(0.1ng/ml). Metabolic activity showed a 40-50 P&(0.001) decrease
in the proliferation of cells at the higher concations of TGH1 (1, 10 ng/ml). Likewise, BrdU
labeling also demonstrated a 50% decrease (P 9 thOthe proliferation of cells as compared to
control in the two higher dose groups.

CONCLUSION: These results suggest that TGF-31 may play duahgakroles in regulating post
ischemic neurogenesis. The implications are fithese agents are used therapeutically, they teave
be carefully regulated to avoid unchecked proliieraof cells. By promoting differentiation and
turning down proliferation, TGF-31 may be a natuval to avoid neoplasia. This dual role makes
TGF-31 one of several important growth factors Wwhidll need to be modified sequentially to
achieve the result of enhanced clinical improvenadtetr stroke through neurogenesis.
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8:26 — 8:38 AM SURGERY FOR THE CAVERNOUS ANGIOMA IN THE
BRAINSTEM

Kazuhiro Hongo, Tetsuya Goto, Hisashi Muraoka, Kunihiko Kodamakiviari Kakizawa, Keiichi
Sakai

INTRODUCTION: Direct surgery for cavernous angiomas in the btamss indicated when
symptomatic or causing repeated hemorrhage. $réipiort, our surgical strategy , use of the
intraoperative brainstem monitoring/mapping andlteswill be reported.

METHODS: Between April 2000 and May 2010, 15 patients (4 m@ed 11 women, age ranged
between 19 and 64 years, average age of 44.4 yelhwsy-up period of 4.7 years) were surgically
treated. Lesions were midbrain in 6 patients, por& medulla oblongata in 1, cerebellar peduircle
1 (in one patient there were two lesions in thelbradh and pons). For the fourth-ventricular floor
approach, brainstem mapping/monitoring was utilizeplecially for preserving facial nerve function.

RESULTS: For the 15 patients, 17 surgeries were conduateohé patient intentional two-stage
surgery was performed. As surgical approachescpital transtentorial, 2 subtemporal, one
supracerebellar intratentorial approaches werentékethe midbrain lesion; trans-fourth ventricular
floor approach was taken for all the 10 patienththe lesions in the midbrain, pons and medulla
oblongata; lateral suboccipital approach for thelsellar peduncle lesion, respectively. For one
patient with double lesions in the pons, total reatavas achieved in a two-staged surgery with the
trans-fourth ventricular floor approach. Total mral was achieved in 13 patients, gross total rexhov
in 2. There was no mortality. Postoperative Késkyp performance state was equal or more than 90%
in 13 patients and 80%; in two patients cerebellakia worsened postoperatively, the remaining had
better neurological status than that before surg&here were no recurrences.

CONCLUSIONS: With selecting a suitable surgical approach withilstem monitoring/mapping,
the lesions were safely resected with minimum nlegical deficits.
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8:40 — 8:52 AM SUPRATENTORIAL CAVERNOUS MALFORMATIONS IN
ELOQUENT AND DEEP LOCATIONS: SURGICAL APPROACHES AN D OUTCOMES

Michad T. Lawton, MD

OBJECTIVE : Surgical resection of cavernous malformationsied in functionally eloquent areas of
the supratentorial compartment is controversiamblehage from untreated lesions can result in
devastating neurological injury, but surgery hatepbally serious risks. We hypothesized that an
organized system of approaches can guide operatwnaing and lead to acceptable neurological
outcomes in surgical patients.

METHODS: We reviewed the presentation, surgery, and outsafi@9 consecutive patients that
underwent microresection of supratentorial cavesrmalformations in eloquent and deep brain
regions (basal ganglia (n=27), sensorimotor cofte23), language cortex (n=3), thalamus (n=6,),
visual cortex (n=10), and corpus callosum (n=1A)jotal of 13 different microsurgical approaches
were organized into 4 groups: superficial, laténahs-Sylvian, medial interhemispheric, and posteri
approaches.

RESULTS: The majority of patients (93.7%) were symptomatiemorrhage with resulting focal
neurological deficit was the most common presemtiati 53 patients (67%). Complete resection, as
determined by postoperative MRI, was achieved ipattents (96.2%). Overall, the functional
neurological status of patients improved followmgrosurgical dissection at hospital discharge and
follow-up. At 6 months, 64 patients (81.0%) wergroved relative to their preoperative condition and
14 patients (17.7%) were unchanged. Good outcomedified Rankin Score 2, living

independently) were achieved in 77 patients (97.4%)tivariate analysis of demographic and
surgical factors revealed that pre-operative fumali status was the only predictor of post-opeeativ
modified Rankin Scale score (OR=4.6, P=0.001).daitkents (7.6%) had transient worsening of
neurological exam after surgery and one patie8€f) was permanently worse. There was no surgical
mortality.

CONCLUSIONS: We present a system of 13 microsurgical approatchédocation targets with 4
general trajectories to facilitate safe accessippegentorial cavernous malformations in eloqueairb
regions. Favorable neurological outcomes follownmgrosurgical resection justify an aggressive
surgical attitude towards these lesions.
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8:54 — 9:06 AM THROMBOSPONDIN-1 MODULATES THE ANGIOGENIC
PHENOTYPE OF HUMAN CEREBRAL ARTERIOVENOUS
MALFORMATION ENDOTHELIAL CELLS

Christopher J Stapleton, B.S.; Don L Armstrong[PhRaphael Zidovetzki, Ph.DCharles Y Liu,
M.D., Ph.D.; Steven L Giannotta, M.D.; Florence M Hofman, Ph.D

BACKGROUND: The management of cerebral AVM is challenging, iemwdsive therapies place
vital intracranial structures at risk for injuryh@ development of noninvasive, pharmacologic
approaches relies upon identifying factors thatiatedkey angiogenic processes. Prior studies
indicate that endothelial cells derived from ceadl®®VM (AVM-EC) are distinct from control brain
endothelial cells (BEC) with regard to importang@genic characteristics.

OBJECTIVE: The goal of this study is to determine whethernfisospondin-1 (TSP-1), a potent
angiostatic factor, regulates critical angiogemiatéires of AVM-EC and to identify factors that
modulate TSP-1 production in AVM-EC.

METHODS: Endothelial cell proliferation, migration, and tué formation were evaluated with BrdU
incorporation, Boyden chamber, and Matrigel studiespectively. TSP-1 and inhibitor of DNA
binding/differentiation 1 (Id1) mRNA levels wereantified with microarray and quantitative RT-PCR
analyses. TSP-1 protein expression was measuneg W&stern blotting, immunohistochemical, and
ELISA techniques. The mechanistic link betweendddl TSP-1 was established through
siRNAmediated knockdown of Id1 in AVM-EC followed Western blot and ELISA experiments
assessing TSP-1 production.

RESULTS: (1) AVM-EC proliferate faster, migrate more quigknd form disorganized tubules as
compared to BEC. (2) TSP-1 is significantly downidated in AVM-EC. (3) Addition of TSP-1 to
AVMEC cultures normalizes the rate of proliferatiamd migration and the efficiency of tubule
formation, whereas BEC are unaffected. (4) Id1 hegly regulates TSP-1 expression in AVM-EC.

CONCLUSIONS: These data highlight a novel role for TSP-1 inghéobiology of AVM
angiogenesis and provide a context for its usherctinical management of brain AVM.
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9:08 - 9:20 AM INTRACRANIAL ANEURYSM RISK GENES IDENTIFIED
THROUGH WHOLE GENOME ASSOCIATION STUDY

Murat Gunel, MD* for the Genetics of Intracranial Aneurysm Triabgp * Yale University

INTRODUCTION : Saccular intracranial aneurysms (IAs) are baklbka dilations of the intracranial
arterial wall; their hemorrhage commonly results@vere neurologic impairment and death. We
recently reported a genome-wide association stG¥WAS) including 2,075 cases and 6,952 controls
that identified 3 significant loci with odds rati(@Rs) ranging from 1.24 to 1.36 (Bilguvar et Blat
Genet 40: 1472 — 1477, 2008). This analysis haiiddrpower and explained only a small fraction of
the risk of IA.

METHODOLOGY : In order to increase the power to detect newold, Iwe conducted a second
genome-wide association study with discovery aptigation cohorts from Europe and Japan
comprising 5,891 cases and 14,181 controls witl2;&8% genotyped and imputed SNPs across
discovery cohorts.

RESULTS: We identified three new loci showing strong evidefar association with 1A in the
combined data set, including intervals on 18q1P=21(1x10?), on 13q13.1R=2.5x10") and on
10024.32 P=1.2x107) (Yasuno et al., Nat Genet, 42(5):420-5, 2010% aMo confirmed prior
associations ne&@0OX17 (8q11.23-q12.1P=1.3x10"%) andCDKN2A/B (9p21.3;P=1.5x10%?). Further
follow-up of 14 regions that had posterior probigpibf IA association between 10 and 50% in the
discovery cohort, identified additional novel genes

CONCLUSIONS: Several of the putative IA risk genes play a ioleell-cycle progression,
potentially affecting proliferation and senesceatprogenitor cell populations that are responsibie
vascular formation and repair. These findings hen@ications for pre-clinical diagnosis, biologydn
therapy of intracranial aneurysms.
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9:22 - 9:34 AM HEMODYNAMIC MORPHOLOGIC DISCRIMINANTS FOR
INTRACRANIAL ANEURYSM RUPTURE

Adnan H. Siddiqui MD PhD, L. Nelson [Nick] Hopkins MD

INTRODUCTION: To identify significant morphologic and hemodynarmarameters that
discriminate intracranial aneurysm (1A) rupturetgsausing 3D angiography and computational fluid
dynamics (CFD).

METHODS: 119 IAs (38 ruptured, 81 unruptured) were analyizech 3D angiographic images and
CFD. Six morphologic and seven hemodynamic parasetere evaluated for significance with
respect to rupture. Receiver-operating characieROC) analysis identified area under the curve
(AUC) and optimal thresholds separating rupturedhfunruptured aneurysms for each parameter.
Significant parameters were examined by multivariagistic regression analysis in 3 predictive
models—morphology only, hemodynamics only, and doedb—to identify independent
discriminants, and the AUC-ROC of the predictedbptulity of rupture status was compared among
these models.

RESULTS: Morphologic parameterS{e Ratio [ SR], Undulation Index, Ellipticity Index, and
Nonsphericity Index) and hemodynamic parametefsdrage Wall Shear Stress [ WSS, Maximum
intra-aneurysmal WSS, Low WSS Area, Average Oscillatory Shear Index [ OS], Number of Vortices,
andRelative Resident Time) achieved statistical significance (p<0.01). Mdtiate logistic regression
analysis demonstrateéR to be the only independently significant factothe morphology model
(AUC=0.83, 95% confidence interval [CI] 0.75-0.9%hereadVSSandOS were the only
independently significant variables in the hemodyita model (AUC=0.85, 95% CI1 0.78-0.93). The
combined model retained all three variab®%,WSS andOS (AUC=0.89, 95% CI 0.82-0.96).

CONCLUSION: All three models—morphological (based &R), hemodynamic (based @SS and
09), and combined—discriminate IA rupture status wigh AUC values. Hemodynamics is as
important as morphology in discriminating aneurysipture status.
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9:36 — 9:48 AM EFFECT OF DRUG TREATMENT ON VASOSPASM, DELAYED
CEREBRAL ISCHEMIA AND FUNCTIONAL OUTCOME AFTER
ANEURYSMAL SUBARACHNOID HEMORRHAGE - A SYSTEMATIC
REVIEW AND META-ANALYSIS

R. Loch Macdonald, M.D., Ph.D., F.R.C.S.(C), F.A.C.S,, Nima Etminan, M.D., Mervyn D.lI.
Vergouwen, M.D., Ph.D.

INTRODUCTION: Delayed cerebral ischemia (DCI) is a common cafig®ar outcome in patients
with subarachnoid hemorrhage (SAH). Since it isfissumed that DCI is caused by vasospasm,
clinical trials in the last few decades focusedtaprevention of vasospasm with the aim to improve
functional outcome. However, it could be that tbke of vasospasm in the pathogenesis of DCI and
functional outcome is smaller than previously assdinTo further investigate the relationship between
vasospasm and functional outcome, we decided tbghlaandomized placebo-controlled trials that
investigated pharmaceutical interventions as aqirve strategy in SAH patients.

METHODS: For this systematic review, the Cochrane Collatimngormat was used. We included
all randomized, double-blind, placebo-controlladlsrthat studied the efficacy of pharmaceutical
preventive strategies in SAH patients, and hadsfesam, DCI and functional outcome as outcome
events. Vasospasm was defined by catheter angiomg@granscranial Doppler criteria. DCI was
defined as clinical deterioration from cerebrahmsmia after exclusion of other causes. Functional
outcome was assessed on the dichotomous Glasgowonoeiior modified Rankin scales. Effect sizes
were expressed in (pooled) risk ratio estimateh watrresponding 95% confidence intervals (CI).

RESULTS: In 14 studies, 4235 patients were included. Despiteduction of vasospasm (RR 0.80
(95% C10.70-0.92)) and DCI (RR 0.76 (95% CI 0.6870), no statistically significant effect on poor
outcome was observed (RR 0.94 (95% CI 0.84-1.0&)high risk of bias was observed in any of the
studies.

CONCLUSION: Our results do not lend support to the assumptiahd reduction of vasospasm or
DCI results in better functional outcomes in pasenith aneurysmal SAH
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9:50 - 10:02 AM BASILAR OCCLUSION FOR COMPLEX BASILAR ARTERY
ANEURYSM: AN OLD TECHNIQUE FOR NEW AGE
NEUROSURGERY

Christopher P Kellner MD, Rageeb Haque MD Philip M Meyers MD, Sean D Lavine MD E
Sander Connolly, Jr. MD FACS,Robert A Solomon, MD FACS

INTRODUCTION: Surgical clipping of large and complex aneurysiinhe basilar artery apex has
always been accompanied by high risk and relatigetyr results. Since the introduction of the
Guglielmi detachable coil in 1991, the focus omtireg basilar aneurysms shifted dramatically irofav
of endovascular techniques. However, outcomes avittovascular techniques including coiling and
stent-coiling have also been less than optimallai@e and complex basilar aneurysms. Although
surgical occlusion of the proximal basilar arteaglbeen recognized for decades as a viable treatmen
option, deep hypothermic circulatory arrest surgargt more recently complex stent-coil procedures
have dominated the discussion. We are theref@@tiag our current 22 year experience with
surgical basilar occlusion for complex basilar agsms with long-term outcomes.

METHODS: : Fifteen patients underwent surgical basilar greexclusion at Columbia University
Medical Center for complex basilar apex aneuryseta/éen 1987 and 2009. With IRB approval, the
clinical records of each patient were retrospedttiveviewed for details of presentation, hospital
course, operative intervention, and outcome.

RESULTS: Post-operatively, all patient encounters weremed at discharge, one month, one year,
and long-term outcome. Twelve of 15 patients (80%&) no new post-operative neurological deficits.
Three patients presenting with severe neurologgairment (MRS >3) made excellent recoveries
(MRS 1-2) at long-term follow-up. One patient diede patient suffered a stroke during the post-
operative angiogram resulting in hemiparesis, arematient suffered inter-nuclear ophthalmoplegia
that resolved by 1 month follow-up. Long-term felap occurred at an average of 3 years#&b),
ranging from 4 months for a recently treated patieri8 years. Average mRS at long-term follow-up
was 1 (S@1.5). No patients experienced post-operative hdmage, rebleed, or delayed neurological
deterioration.

CONCLUSION: Surgical occlusion of the basilar artery is aretifve treatment option offering a
high rate of angiographic cure in a single procedar patients with complex basilar artery
aneurysms. The ability to surgically perform pautlusion of the basilar artery without impairment
of brainstem perforators while maintaining collatdylood flow to the posterior circulation branch
vessels may provide an advantage over endovasoedgaments.
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10:04 — 10:16 AM MANAGEMENT OF CERVICAL AVMS

Robert SpetzZler MD, Cameron McDougall MD, and Felipe Albuguerque MD.

Cervical AVMs are uncommon vascular lesions thay pr@sent with hemorrhage, vascular steal or
compression. We are presenting nine cases whegke sir combined treatment let to the cure of the
AVM. The lessons learned have changed our apprimeittese daunting entities. The current
management strategy includes selective angiograpipioration, functional testing followed with
appropriate embolization. Surgical resection cgtsaf removing the nidus that is extrapial. Muh
our pleasant surprise these lesions can be resebitglleaving the intramedullary component intact.
The interruption of the channels with the removahe extrapial component can eliminate flow
through the intramedullary residual. This allolws subpial normal vasculature to stay intact while
interrupting the abnormal channels that go in amdod the spinal cord. ICG angiography is most
helpful in locating feeding vessels and establiglaibhsence of shunting. By recognizing that the
intra/extra medullary vascular channels can benmp¢éed and controlled with bipolar coagulation
without uncontrolled bleeding or swelling we haweb able to angiographically obliterate these
AVM'’s while maintaining neurological function.
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10:38 — 10:50 AMAcademy Award Winner
AUGMENTING ADULT HIPPOCAMPAL NEUROGENESIS USING
TARGETED BRAIN STIMULATION: IMPLICATIONS FOR MEMORY
NETWORKS

Scellig S.D. Stone MD, Kirill Zaslavsky BSc, Catia M. Teixeira PhD, Aradr M. Lozano MD, Paul W.
Frankland PhD

During adulthood, new neurons are continuously ddde¢he dentate gyrus (DG), a subregion of
the hippocampus essential to memory formation. & laglsillt-generated cells mature, integrate into the
hippocampal circuitry, and eventually contributénippocampus-dependent memory formation. Given
that hippocampal-degeneration occurs in Alzheimand related pathologies, promoting adult
neurogenesis therefore offers the potential faoregy mnemonic function in the diseased brain.
Limbic structures harbor many DG connections, idiclg the entorhinal cortex (EC) via the perforant
pathway. Moreover, targeted electrical stimulatidthese regions can increase hippocampal
neurogenesis. Deep brain stimulation (DBS), arbéisteed therapy, could possibly achieve this.
However, it is not known if increasing neurogenasithis way adds functional new neurons. Here, 8
week-old wild-type mice underwent 1 h of EC elaxtistimulation using clinically analogous
parameters. Thymidine-analogue cell labeling dertnatesi a nearly doubling of DG proliferation that
peaked 3-5 days following stimulation, and resuiteddditional new neurons for at least 10 weeks.
DG apoptosis was unaffected. Survival and neurdiffi@rentiation of recently born cells was
modestly enhanced. GFP expressing retroviral-lagekvealed normal morphological development of
newborn neurons following stimulation. Furthermaonemediate-early gene expression within labeled
neurons, indicating neuronal activation, demonstraihat increasing new neuron availability led to a
proportional rise in their contribution to hippogaah networks supporting Morris water maze
memory. Finally, stimulation-induced increased ngenesis was associated with improved water
maze performance consistent with the maturatiomaline of adult-generated granule cells.
Collectively, these findings suggest that targetiedtrical stimulation of DG inputs can augmentladu
hippocampal neurogenesis and the participatioolt-@enerated granule cells in memory networks
at the cellular and behavioral level, evoking aeptial utility for DBS as a neurogenerative therapy
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8:30 — 8:42 AM EXPERIMENTAL TRAUMATIC BRAIN INJURY ALTERS THE
ORGANIZATION OF THE MOSSY FIBER PROJECTION IN THE
IMMATURE RAT HIPPOCAMPUS

P. David Adelson, MD, FACS, FAAP, Fan Zhang, MD, J. Patrick Card, PhD

INTRODUCTION/HYPOTHESIS: We have previously shown that aberrant pathwayat aithin the
hippocampus (HC) in children following resectiom foedically intractable epilepsy, particularly etMossy
Fiber (MF) projection, an area of the HC thoughbédnvolved in memory and learning. Similarly,ldnén are
known to be more susceptible to developing posinetic seizures, occuring in 10-20% who suffer @lenate
or severe traumatic brain injury (TBI) and alsajfrently suffer from cognitive deficits post injus part of
our ongoing investigation into the acute and chodmjury and reorganization following TBI, we preuisly
demonstrated that following experimental TBI usiogtrolled cortical impact (CCl), cognitive funatids
altered as well as hippocampal cytoarchitectuiemmature rats (postnatal day (PND) 7 and 17) iagm
dependent manner. Using viral transneuronal tra¢ivgbasic organization of the “tri-synaptic cittthough
was preserved by post injury day (PID) 30 indicgtimat the neonatal HC has the capacity to reorgani
following injury. The details of the synaptologythin hippocampal circuits though have yet to beraef. We
hypothesized that despite intact connectivity,oi@ihg experimental TBI, the HC would be histopatigitally
altered, specifically in the MF projection systendanight explain the cognitive functional deficésen
following this type of injury.

METHODS: To characterize the reorganization of the hippoariv- projection system in immature animals
at two post natal ages, Sprague Dawley PND 7 andt&7vere injured using CCI (3 mm tip, 4m/ sec,
deflection=1.75 mm and 6 mm tip, 4m/ sec, deftewti2.0 mm, respectively) (sham- operated but ungad
controls). At PID 30, coronal sections (200 um)ev&mm'’s stained to visualize the MF pathway extegd
from dentate gyrus (DG) granule cells to stratuaidum of CA3.

RESULTS: At PID 30, CCl induced a necrotic loss of cortextiat site of impact and variable damage to the
underlying HC that was more extensive in PND 1htR&ID 7, and not present in sham. The MF pathway
ipsilateral to injury was truncated in its medielal extent in both age groups, consistent witHdhe of
hippocampal volume however, age dependent changesabserved in the cross-sectional width of stnatu
lucidum defined by MF afferents. In PND 7, stratiutidum was increased ipsilateral to injury complaieethe
contralateral HC and to sham animals. A smallerdase was seen in PND 17 including MF sproutitwtime
molecular layer of the DG with the magnitude grsbge the core of the contusion. Analysis of tli@ D
demonstrated that the thickness of the ipsilagmatule cell layer was comparable to the contredhtéde in
PND 7 in the area and cross-sectional widths ofitireal and ventral blades. In contrast, the tiésk of the
ipsilateral granule cell layer in animals injuradPND 17 was reduced compared to that in the datdral
HC.

CONCLUSIONS: Our data indicates that in the developing (PND & &n) rat, experimental TBI using CCI
resulted in an alteration in the cytoarchitecturthe MF pathway of the HC 1 month after injury ithgran age
where the MF are in various stages of extensiveiirand development. These data provide insigbttim
trauma-induced reorganization of this HC projecsgatem during its crucial developmental phaseghEu
electrophysiologic, histopathologic, and molecsiaidy is necessary to correlate these findings thigrclinical
condition and potential correlates for post traumedgnitive deficits and seizures/ epilepsy.

56



SATURDAY, NOVEMBER 6

8:44 — 8:56 AM POLOXAMER-188 AND BUMETANIDE: POTENTIAL
COMBINATORIAL NEUROPROTECTIVE THERAPY IN AN
EXPERIMENTAL MODEL OF NEURAL INJURY

David M. Frim, MD, PhD, David A. Wright, PhD

INTRODUCTION : The synthetic surfactant Poloxamer-188 (P-18&) motent neuroprotectant after
infusion of quinolinate, an NMDA-receptor agonistto rat striatum. Consistent with observations
that a late step in NMDA-receptor mediated neuraitx is lipid peroxidation and membrane
degradation, P-188 can repair neuronal membrates@ration and prevent cell death. Bumetanide
inhibits the Na-K-2Cl co-transporter (NKCC1) andlie setting of membrane degradation may help to
maintain cellular ion gradients. Therefore, we dtyyesize that Bumetanide, in and of itself, should
prove to be a neuroprotectant after striatal qumadé infusion. Beyond that, if our understandaig
P-188 neuroprotection is correct, combining P-188 Bumetanide in a single therapeutic intervention
should provide additional combinatorial protectuure to maintenance of cellular membrane integrity
and maintenance of cellular ion gradients—two irefejent mechanisms.

METHODOLOGY: Quinolinate was infused into rat striata in a d&d model of lesioning.
Animals were subsequently treated with P-188, Bamde, or a combination of both. Drugs, and an
artificial CSF control, were delivered intrathegably an intracisternal route. Animals were saceifi

7 days post lesioning, brains were removed, sestipand analyzed for volume of neuronal loss by
NeuN immunostaining.

RESULTS: P-188 treatment resulted in a 27% decrease inm&sduof neuronal loss. As theorized,
Bumetanide treatment was also associated with gumominately 30% decrease in volumes of
neuronal loss. Surprisingly, the combination of88 and Bumetanide was not associated with any
decrease in lesion volume when compared to thiecaatiCSF control.

CONCLUSIONS: P-188, as previously shown, is a potent neureptant after quinolinate lesioning.
Bumetanide, hypothesized to be a neuroprotectanugh stabilization of ionic gradients, is also
found to reduce neuronal lesion volumes after duiate lesioning. However, when given in
combination, these two neuroprotectants are natrgystic, and may in fact be antagonistic. Though
issues of dosing and drug delivery in this modelehget to be elucidated in confirming this findiniy;
true, current understanding of the mechanisms dhstant-mediated and ionic gradient-mediated
neuroprotection after quinolinate lesioning willedeto be revised.
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8:58 — 9:10 AM A PROSPECTIVE RANDOMIZED TRIAL COMPARING EXPANSILE
CERVICAL LAMINOPLASTY VERSUS CERVICAL LAMINECTOMY
AND FUSION FOR MULTI-LEVEL CERVICAL MYELOPATHY

Allan D. Levi, MD, PhD

INTRODUCTION/HYPOTHESIS : Cervical laminoplasty is commonly used in theedti
particularly for patients with ossification of tphesterior longitudinal ligament and cervical
myelopathy with excellent long-term results. Ceaviaminectomy and fusion with instrumentation is
commonly used in North America for multi-level stsis and has become increasingly popular with
the advent of the user-friendly posterior screwsgstems. We sought to determine clinical,
radiological and patient satisfaction outcomes ketwthese two surgical procedures.

METHODS: We performed a prospective, randomized study @iaasgile Cervical Laminoplasty
(ECL) vs. Cervical Laminectomy and Fusion (CLF)patients suffering from cervical spondylotic
myelopathy. Consent and randomization occurred poisurgery. End-points included the SF-36, the
neck disability index (NDI), visual analog scales fieck, interscapular and arm pain, modified
Japanese Orthopedic Association score, Nurick smaleadiographic measures of cervical alignment,
motion and spinal canal area pre-operatively aredyaar post-operative.

RESULTS: A survey of academic North American spine surgéor80) demonstrated that CLF is

the most commonly used (70%) posterior proceduteetd multi-level spondylotic cervical
myelopathy, while ECL was used only by 23% of sorge A total of 16 patients consented and were
randomized: CLF (n=7) / ECL (n=9). There were neragive complications in either group, but

trends toward an increase in operative time, blosd and length of stay was seen in the CLF group.
Both groups (ECL and CLF) showed improvements @rtNurick grade and JOA score
postoperatively, but only the improvement in theibkigrade for the ECL group was statistically
significant (p<0.05). Improvements in neck pairieracapular, arm pain, SF-36 and NDI were seen in
both groups but significant improvements (p<0.0&een pre- and post-op within patients were only
seen in the ECL group. There was an increase wnce¢kkyphosis between C2 and C7 as measured by
the neutral curvature index (CI) at 1 year in tii& §-4.45) group and to an equal extent in the CLF
(-4.42°) group. The cervical ROM between C2 and C7 wasaed by 75% in the CLF group and by
only 20% in the ECL group when comparing pre- aostyop range of motion. The overall increase in
canal area was significantly (p<0.001) greatehen@LF when measured at the 3 most stenotic levels,
but there was a suggestion that the adjacent Veaglmore narrowed in the CLF group in as littld as
year post-operative.

CONCLUSION: ECL compares favorably in many respects to CLRil&\patient numbers are small,

there were significant improvements in pain measuréhe ECL group while still maintaining range
of motion. Restoration of spinal canal area wasgapin the CLF group.
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9:12 - 9:24 AM TEMPORAL LOBECTOMY FOR MEDICALLY INTRACTABLE
EPILEPSY: EFFECT OF THE EXTENT OF HIPPOCAMPAL
RESECTION IN PATIENTS WITH HIPPOCAMPAL SCLEROSIS AN D
WITH NORMAL PATHOLOGY

Richard Byrne, MD

INTRODUCTION: The technique of tailored temporal lobectomy alldarsa choice of the extent of
resection of the lateral temporal lobe and the dgapnpus as dictated by the patient’s pre-operative
and intra-operative findings. This technique thlisws for an evaluation of the importance of the
extent of hippocampal resection.

METHODS: A retrospective analysis was performed on 22&eoutive non-selected patients with at
least 1 year follow-up. All data relevant to pogkerative surgical outcome was evaluated using
univariate (chi-squared, Fisher’s exact test, T-#asd wilcoxon rank sum test) and multivariate
analysis (logistic regression analysis) with aftento the effect of the extent of resection of the
hippocampus as it relates to epilepsy outcome asuned by Engel’s classification. A sub-analysis
was performed in patients with hippocampal sclerasid with normal pathology. A complete
hippocampal resection was considered a resectithetlevel of the tectum. A partial resection was
taken to the level of the choroidal point.

RESULTS: With a mean follow-up of 5.4 years, 70% of patieathieved Engel’s class 1 outcome.
Patients with lesional pathology were significantigre likely to achieve Engel’'s class 1 outcome on
both univariate (p=0.0008) and multivariate ana\prF0.04, OR=2.1, CI=[1.03,4.31]. There was no
difference in likelihood of Engel’s class 1 outcob®etween patients who had a complete
hippocampectomy(n=113) and a partial hippocampegfon82) (p=0.47). However, on analysis of
Engel’s class subgroups a-d, patients who has aleterhippocampectomy were more likely to
achieve an Engel’s class 1a outcome (p=0.05 umiteaaind p=0.04 multivariate). This was also true
among patients with hippocampal sclerosis (p=0.0Rivariate). Among patients with normal
pathology there was no difference in outcome anpatignts who underwent partial or complete
hippocampectomy. There was no difference in thergof lateral neocortex resection between the
two groups (mean 3.49cm vs 3.59cm), but there wieaence in length of follow-up (3.7yrs vs
7.4yrs p<0.0001).

CONCLUSIONS: Using the technique of tailored temporal lobectopatjents who undergo a partial
hippocampectomy are as likely to achieve an Engddiss 1 outcome as those who undergo a
complete hippocampectomy, but may be less likeipaintain class 1a outcome on long term follow-
up. The decision to perform a partial hippocampmgt must take this difference into consideration.

59



SATURDAY, NOVEMBER 6

9:26 - 9:38 AM HUMAN WIRELESS ELECTROCHEMICAL RECORDINGS DURING
DEEP BRAIN STIMULATION NEUROSURGERY USING THE WINCS
SYSTEM IN PARKINSON’S AND ESSENTIAL TREMOR PATIENTS

Kendall H. Lee, M.D., Ph.D., Su-youne Chang, Ph.D., Inyoung Kim, B.A., KevirBennet, .S.Ch.E.,
M.B.A, Paul Garris, Ph.D., Charles Blaha, Ph.D.

INTRODUCTION : Deep brain stimulation (DBS) has been demonsirtatde an effective
neurosurgical treatment for several pathologielkiting Parkinson’s disease, tremor, epilepsy,
depression, and chronic pain. We have developex/al intraoperative neurochemical monitoring
system, using wireless instantaneous neurotrarenaihcentration sensor (WINCS) system, which
combines digital telemetry with amperometry and-sn cyclic voltammetry (FSCV) for real-time,
chemically resolved measurements at an implantedoeliectrode of neurotransmitters including
dopamine, adenosine, serotonin, glutamate, andrhise. Here we describe our first application of
the WINCS system in human Parkinson’s Disease @Pid)Essential Tremor (ET) patients during
DBS neurosurgery. Our protocol was approved byMbago Clinic IRB for human studies.

METHODOLOGY : WINCS hardware is a micro-processor controlle@®IMompatible, battery-
powered instrument that combines Bluetooth digekmetry with FSCV and constant potential
amperometry. The WINCS base-station software (WBW@&re) controls the wireless patient module,
filters and processes the received data streandliapthys the results in nearly real time. The \WWEN
Electrode (WINCStrode) is based on an approved husreracellular tungsten electrophysiology
electrode that was modified by the addition of arskection of carbon-fiber to enable FSCV
recordings. To date, the WINCS hardware, WINCSwaine, WINCStrode were used in 10 human PD
or ET Patients during clinical subthalamic nuclési§N) or ventralis intermedius (VIM) thalamic
DBS neurosurgery, respectively. Leksell Model @r&btactic headframe, MRI guided
neuronavigation for surgical targeting, and Alpha€ga computer driven electrode delivery system
were also utilized.

RESULTS: Successful real-time analysis of wireless FSC\Wiidings from WINCS using the
WINCStrode were performed both in a flow delvitro and in human PD and ET patients undergoing
DBS neurosurgery. For FSCV, neurochemical dat@ weansmitted by the WINCS hardware to the
computer base station for presentation of a coatiauhree-dimensional color plot of sequential
background-subtracted voltammograms. Analysi®@ibltammograms revealed signals consistent
with measurements of dopamine efflux when the WING@®: was placed in the caudate and
adenosine efflux when placed in the VIM thalam&sllowing WINCS recordings, the patients had
good clinical response from the bilateral STN oMMDBS electrodes, without complication.

CONCLUSIONS: This study represents the first successful feltgilaind safety study using WINCS
in humans. We believe the combination of theséistipatedn vivo techniques will provide
important new insights into the neurobiological immtisms of DBS action. Further, our results
suggest that next generation DBS systems that esufital telemetry with FSCV may be useful as
the sensing component of a "smart" DBS device piingienhanced utility to human patients.
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9:40 - 9:52 AM STEREOTACTIC RADIOSURGERY FOR GLOSSOPHARYNGEAL
NEURALGIA: PRELIMINARY REPORT OF 4 CASES

BruceE. Pollock, M.D., Christopher J. Boes, M.D.

INTRODUCTION: Glossopharyngeal neuralgia (GPN) is a rare disarkdaracterized by severe,
stabbing pain of the ear, posterior tongue, anohthrThe treatment of GPN is generally medical
therapy initially with surgery reserved for patiemtho continue to have pain or who experience
significant side effects. Sectioning of the glgdsaryngeal nerve and upper rootlets of the vagnsene
or microvascular decompression (MVD) are associaididhigh rates of pain relief (80-90%), but
persistent lower cranial nerve damage has beemtegpio 8 to 19 percent of patients. We report our
early experience of using stereotactic radiosurgsrgn alternative to posterior fossa surgery for
patients with medically resistant GPN.

METHODOLOGY: Four patients (3 men, 1 woman) with medicallysesit GPN underwent

Gamma Knife ® radiosurgery. The median patientvage 67 years (range, 60-83) and the median
pain duration was 5 years (range, 1 month-6 yedrkjee patients had persistent pain despite miedica
therapy, whereas one patient was pain-free on cabapine but developed thrombocytopenia. One
patient had documented asystole in conjunction ighpainful attacks. Dose planning was performed
using a combination of stereotactic three-dimeraiddR|l and CT. The radiosurgical target was the
distal portion of the glossopharyngeal nerve ateliel of the glossopharyngeal meatus. The
maximum radiation dose in all cases was 80 Gy. midian follow-up after radiosurgery was 13.5
months (range, 5-18).

RESULTS: Three patients became pain-free at 2 days, 3 dags? weeks, respectively, and were
able to discontinue the medications taken pre-dpets for their pain. None of these patients have
suffered any recurrent pain since becoming paie-fl@ne patient had no benefit from the procedure
and underwent a MVD five months after radiosurgdxp patient developed hoarseness or dysphagia
after radiosurgery.

CONCLUSIONS: This preliminary experience demonstrates thaestactic radiosurgery is possible
as an option for patients with medically resis@@mN. Additional follow-up and a larger number of
patients are needed to demonstrate the long-tdigtysand optimal radiation dosimetry for this
indication.
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9:54 —10:06 AM  DEEP BRAIN STIMULAITON (DBS) OF THE VENTRAL
CAPSULE/VENTRAL STRIATUM (VC/VS) FOR THE TREATMENT
OF NERUOBEHAVIORAL DISORDERS

Ali R. Rezai MD

INTRODUCTION: Neurobehavioral disorders such as Obsessive compuisorder (OCD), Major
Depression and addictions are common conditiongshwdan become severe, disabling and intractable
despite best attempts with medication and behawioeaapy. A number of brain structures have been
the targets for surgical interventions using RF gachma knife lesioning and deep brain stimulation
(DBS) in neurobehavioral disorders. The ventraéaar limb of the internal capsule and the ventral
striatum (VC/VS) is a target of growing intere3this presentation will review the anatomical,
physiological and circuit/network based rationaeVWWC/VS surgery for neurobehavioral disorders.
The surgical procedure, outcome, and the mechare$BS for refractory OCD and major
depression will be discussed.

PATIENTS AND METHODS: Severe and treatment refractory OCD (n=26) and intigpression
(n=15) patients were enrolled in a prospective raghter study open label study. All patients
underwent a standardized battery of assessmeb#sealine and various intervals after DBS. Patients
underwent stereotactic implantation of bilateral®iB the ventral anterior limb of the internal calps
and ventral striatum (VC/VS) using image-guidance physiological testing and verification.

OUTCOME: The long term (>12 months) outcome of VC/VS DBSdevere and intractable OCD
depression patients demonstrates significant ingrants in standardized scales (Yale Brown
Obsessive Compulsive Scale, Hamilton Depressiondauxiety, Montgomery Asberg Depression) and
quality of life measures. Overall, more than 50%hefse severe and incapacitated patients became
treatment responders with DBS. There were no pesntaand significant complications.

SUMMARY AND DISCUSSION: VC/VS DBS appears to be a safe and effective sakgigproach
and option for patients with severe and intract&@D and depression. Phase Ill randomized
controlled studies are currently in progress. ahatomy, circuitry, and role of the VC/VS regiorlwi
be reviewed in the context of mood, anxiety andae disorders. The rationale for VC/VS DBS
and the mechanisms of VC/VS DBS action will be eixesth. The emerging use of VC/VS surgery for
addiction and severe anorexia nervosa will be la¢ésdiscussed.
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10:28 — 10:40 AM DYNAMICS OF THE DEEP-BRAIN STIMULATOR TISSUE-
ELECTRODE INTERFACE

Karl Sillay MD, Joseph Hippensteel MS

INTRODUCTION: _The dynamic nature of the electrochemical intertaesveen deep brain
stimulation (DBS) devices and the brain is intrétatinked to the efficacy and safety of DBS therap
Extensive literature exists describing represergdtiterfaces using model systems and computer
simulations, but there is inadequate empirical Kedge of these characteristics in humans. The
Medtronic (Minneapolis, MN) Soletra DBS device pd®s clinicians with significant information
about this interface by providing an option to mectherapeutic electrode impedances. These
therapeutic impedances are collected to ensureftbanterface remains intact, and is typically
interpreted as a binary indicator of functionalityis posited that these measurements providecuan
opportunity to investigate and potentially charagtethis incompletely understood aspect of DBS
therapy.

METHODOLOGY: A retrospective review of 89 patients implantedw#letra DBS devices

between January 2001 and May 2009 at the Univessityisconsin Hospitals and Clinics was
conducted. Impedance measurements and stimulaibngs were extracted from each patient’s
electronic chart. Final analysis was restricteddatent data with consistent programming settimgsf
period of three or more days without stimulatotisgtchanges. Additionally, sequences with an
impedance recording registered as >2000 Ohms vegri@ciuded in final analysis. A total of 71
patients, 127 electrodes, and 661 data pointsdge criteria. Variability in impedance with timeda
electrode settings was explored. Data was paréitionto monopolar electrode settings (MP; DBS case
as cathode) and bipolar (BP; DBS case not usedthedr) and analyzed in the Matlab (Natick, MA)
programming environment.

RESULTS: It was found that the mean MP impedance of 979 Cdwnsss all times was significantly
different than the mean BP impedance of 1224 Olpmws<(.001). Correlations between impedance
and time from stimulator setting change were arelyor all data, data from the first 100 days adter
stimulator setting change and data from within &gsdof a stimulator setting change. Patients with
MP settings were found to have a significant deswaa impedance of .25 Ohms/Day over the first 18
days post-setting change (P <.0021). No signifidéfference in rate of impedance variation was
found between MP and BP settings.

CONCLUSIONS: The first significant finding indicates that im@ete measurements using the built-
in therapeutic impedance function of the SoletreéSgvice can differentiate between the higher
impedance of BP electrode orientation when comptarddP. This is consistent with the larger surface
area of charge transfer available during MP stitmmecompared to BP. The immediate decrease in
MP impedance seen following a setting change mahdeesult of a transient disruption of a
previously stable electrode-tissue interface. Simiésults have been reported following brief
polarization of stimulating microelectrodes in mbsigstems. The results of this study suggest the
efficacy of therapeutic impedance measurementsHaracterizing and monitoring the electrode-tissue
interface during DBS therapy and is a major stefoiither understanding this dynamic system.
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10:42 - 10:54 AM DEEP BRAIN STIMULATION OF THE SUBTHALAMIC NUCLEUS | N
PRIMARY CERVICAL DYSTONIA: RESULTS OF A PILOT TRIAL

Philip A. Starr, MD, PhD, Caroline A. Racine, PhD, Graham A. Glass, Mbdrea Crowell, MD,
Shoichi Shimamoto, BS, Jamie Grace, BA, Jill L.r&st, MD

INTRODUCTION: The standard brain target for deep brain stimuta¢DBS) to treat primary
dystonia has been the globus pallidus internus)(Gfiwever, in patients with predominantly cervical
dystonia, GPi-DBS may produce reversible bradykagspreviously normal limbs, limiting its
therapeutic efficacy. The subthalamic nucleus (F ENmmonly implanted in patients with
Parkinson’s disease (PD), represents an alterniatiget for the modulation of basal ganglia functio
We therefore performed a pilot clinical trial of SDBS in patients with primary cervical dystonika
order to better understand the pathophysiologyiofigry dystonia, we also evaluated STN single unit
discharge, and STN and cortical local field potst{LFPSs).

METHODS: Eight patients ((5M, 3F; mean age 46 yrs (rang& 23 with medically refractory
primary, predominately cervical dystonia were eletbin a prospective open-label clinical trial of
bilateral STN DBS implantation. Severity of dystowas rated by a blinded neurologist using the
videotaped Toronto Western Spasmodic TorticollisriReScale (TWSTRS) severity subscale
preoperatively, and at 3, 6, and 12 months pogiesyir Neuropsychological testing was performed at
baseline and 12 months postoperatively. Subthalamgle neuron discharge, and subthalamic and
primary motor cortex local field potentials (LFPajgre recorded intraoperatively and analyzed off-
line for firing rate and pattern and for frequemmmain characteristics of the LFPs.

RESULTS: STN DBS was well tolerated with no serious adveféects. Twelve months after STN
DBS, the total TWSTRS score improved by 59.8 % feomean (8EM) baseline score of 54.842)

to 21.4 (6.9), (p=0.012, Wilcoxon signed-rank test). STN DB&uced no deficits in verbal fluency
or other neuropsychological measures. No patdevsloped bradykinetic side effects, but all pasen
developed transient dyskinetic movements with D&8dation, that was relieved by programming
adjustments. Mean_($D) STN neuronal firing rate in dystonia was 26.83.6 Hz (N=62 neurons),
significantly lower (p<.001, Wilcoxon test) than8Tiring route in a comparison group of idiopathic
PD (35.6 +15.2 Hz, N=143 neurons). Analysis of cortical &N LFPs revealed an impairment of
movement-related beta desychronization in dystonia.

CONCLUSIONS: This single-blind, prospective study showed ftetients treated with bilateral STN
DBS had significant improvements in dystonia aftergery and suggests that STN DBS may be an
important alternative to GPi DBS, with fewer petesig stimulation-induced adverse effects.
Intraoperative physiological studies suggest a hioygothesis for the pathophysiology of primary
dystonia: Overflow of muscle activation during mment is the result of excessive beta band
oscillatory activity in the basal ganglia-thalamdgzal circuit.
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SATURDAY, NOVEMBER 6

10:56 — 11:08 AM THE EFFECTS OF DISEASE AND AGING ON NEURAL
GRAFTS: IMPLICATIONS FOR FUTURE STEM CELL
THERAPIES

Thomas B. Freeman, M.D., Francesca Cicchetti, Ph.D., Q. C. Sante-Foy, RobeHauser, M.D.,
Yaping Chu, Ph.D, Sam Saporta, M.D., Elliott J. btuf, Ph.D., Warren Olanow, M.D., Jeffrey H.
Kordower, Ph.D.

INTRODUCTION: Autopsy evaluations of neural transplants in pasievith Parkinson’s and
Huntington’s diseases have demonstrated transmis$ithe diseases to the grafts. There is addition
evidence that aging may also adversely affect eamicytransplanten vivo. Here, we address the
possible mechanisms that may be responsible feetbbservations, and delineate opportunities as
well as obstacles for the future utilization ofrsteell therapies in the treatment of neurologic
disorders.

METHODS: Autopsy studies of 2 patients with Parkinson’sdge (PD) and 3 with Huntington’s
disease (HD) following neural transplantation wevaluated at 10-14 years after transplantation.
Grafts were evaluated immunohistochemically andh wiectron microscopy.

RESULTS: Neural transplants in patients with PD developedy body-like inclusions that
resembled the actual disease in the patient’s antistigra. This occurred in spite of the faett ttihe
neural transplants were unrelated genetically enumologically to the recipient. Clinical efficagy
these two patients lasted approximately 12 ye@dy a small minority of grafted neurons developed
these inclusion bodies. Metabolic changes (deetedspamine transporter expression) was also
observed in the grafts, similar to PD.

Similarly, neural transplants in the 3 HD patiemtsierwent disease-like neuronal degenerationnbut i
these cases there were no inclusions seen witbitrahsplanted cells. Instead, the grafts unddarwen
disease-like neural degeneration via different rmaams, most likely related to cortical-striatal
glutamatergic neurotoxicity as well as aberrantrogtal inflammatory changes. Clinical efficacy
was quite limited and short term, at best. Pamptiic support in the caudate in HD and aging irfhbot
diseases may have contributed to these findinggels

CONCLUSIONS: These findings speak to the vulnerability of tylasted neurons to the underlying
disease processes, and preliminary evidence ssghasthese types of observations will generdbze
stem cell therapies as well. The mechanisms aretisgeof these disease-like changes in the
transplants are unique to each specific diseaaetois such as age, loss of trophic support ifbtam
and technical aspects of graft preparation may@stribute to these findings as well. Finally,
clinical benefits, in spite of evidence of diseasthin the grafts, may still be meaningful and quit
long lasting, particularly in the case of Parkirisatisease.
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SATURDAY, NOVEMBER 6

11:10 — 11:22 AMDOSE AND DURATION OF NERVE GROWTH FACTOR (NGF)
ADMINISTRATION DETERMINE BEHAVIORAL RECOVERY FOLLOW  ING
PERIPHERAL NERVE INJURY

Stephen WP Kemp, PhD, Aubrey A Webb, DVM, PhD Ragv Midha, MD, MSc, FRCS.

Nerve Growth Factor (NGF) has been previously shdwrsupport neuron survival and neurite
outgrowth in vitro, and to enhance sprouting as well as regeneratiosympathetic and sensory
neurongn vivo. Due to its lack of effect on motor neuron regatien and mixed results for functional
outcomes, investigators have questioned the effichdNGF on improving behavioral recovery after
nerve injury. We undertook a systematic analysisNGGF dose and dose duration on nerve
regeneration and behavioral recovery following jpleeral nerve injury in rodents with thgpothesis
that optimal NGF dosing would influence functiomakcomes and behavioral recovery. Using a 5 mm
sciatic nerve injury gap model in rats, repairethvai nerve tube, the entubalation gap site wass=go
to NGF administered daily over 7 days via a migestion port. We found that NGF promoted a bell
shaped dose-response on nerve regeneration, waptemal effect occurring at a concentration of 800
pg/ul (80 ng/day). High dose (160 or 240 ng/dagMNsignificantly retarded regeneration, an effect
which could be reversed through functional blockadehe low affinity p7SNGF receptors, thus
implicating these receptors as mediators of théitdry response. In separate groups of rats,dong
term (up to 12 weeks) evaluation showed that amimdiministered NGF at 80 ng/day for a 3 week
period recovered behavioral function to a greatderg than all other treatment groups, including
those animals which were administered NGF for lknskgration. Animals given NGF over 3 weeks
committed significantly less errors in skilled locotor (horizontal ladder rung and tapered beam)
assessments, and on video gait analysis displagtbdificreased vertical and fore-aft ground reaction
forces during free flat surface locomotion than tither nerve injury gap groups. Furthermore,
histomorphometric indices of the regenerated n@wmpeulation and terminal functional assessments
(CMAP amplitudes and wet gastrocnemius muscle wg)ghere significantly superior, corroborating
the behavioral data. Remarkably, rats in the 3kid@F group had significantly improved behavioral
and terminal outcomes than rats receiving a dimecte repair (the current gold standard of treatjnen
All treatment groups had similar levels of hip, &rend ankle joint angle abnormalities on kinematic
gait assessment. Tests for mechanical (von Frey &liodynia and thermal nociception demonstrated
that all sciatic nerve injured rats exhibited sanilevels of hypersensitivity, with no discernable
differences in the rat groups receiving either I3oweeks NGF, as compared to saline controls and
ones receiving nerve autografts. Collectively, ¢hdata support the hypothesis that exogenous NGF
therapy at both appropriate dose and duration cafoyndly influence several facets of behavioral
recovery and functional outcome following nervaimjin the rat.
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SATURDAY, NOVEMBER 6

11:24 - 11:36 AM A  NEW TREATMENT PARADIGM: NEO-ADJUVANT
RADIOSURGERY PRIOR TO SURGICAL RESECTION OF
BRAIN METASTASES WITH ANALYSIS OF LOCAL TUMOR
RECURRENCE

Anthony L. Asher, MD, FACS, Stuart H. Burri, MD, Renee P. Kelly, RN, BSN, Maret Boltes RN,
BSN, OCN, CCRP, Melissa Mehrlich, RN, BSN, H. JaiNeston, PhD., Robert W. Fraser. MD,
FACR

INTRODUCTION : Surgical resection alone of brain metastas#4) (f@sults in an unacceptably
high risk of recurrence. Whole brain radiationrtéipy (WBRT) following surgical resection reduces
recurrence, but with near-term and potential lagrgattoxicity. There is little published data witig
post-operative SRS and target delineation can dglgmatic. SRS delivered in the pre-operative
setting (neo-adjuvant SRS or NaSRS) allows clgarget definition with the theoretic benefit of
reducing intra-operative dissemination of viabletu cells.

METHODS: In 2005 our institution adopted treatment of otgble BM with NaSRS. Subsequently,
a prospective trial of NaSRS was undertaken. Al wit47 consecutively treated patients (23 datbas
and 24 prospective trial) from 2005-2008 with akalf 51 lesions are reviewed. No statistical
difference was observed between the two cohontsgards to outcome, thus the data were combined
for analysis. Median follow-up was 12 months (aig58) with median age of 57 and KPS=90 at
time of treatment. A median of one day elapsed/eeh NaSRS and resection. The median size of
the lesions (largest cross sectional diameter)3M@4cm (range 1.34-5.21cm) with a median volume
of 8.49cc (range 0.89-46.7cc). An approximatelyo2fose reduction from standard protocol (for size)
was utilized based on the theory that NaSRS wasrenuired to control microscopic residual tumor
at the resection margin rather than gross disddsemedian dose was 14 Gy (range 11.6-18Gy)
prescribed to 80% isodose line. 37.25, 23.5 an@% ®f patients had lung, breast and melanoma
primaries, respectively.

RESULTS: Actuarial overall survival was 77.8%, 60.0% and926 at six, twelve, and twenty-four
months respectively. Actuarial local control was8%o, 85.6% and 71.8% at six, twelve, and twenty-
four months respectivelyFive of the eight failures were proven pathatadly without evidence of
radiation necrosis (RN). There were no peri-opegaddverse events. 16.7% of the patients were
ultimately treated with WBRT. Local failure wasistically more likely with lesions >10cc (p=.01),
>3.4cm (p=.014), with a trend observed in surfas®oins (p=.066) and eloquent areas (p=.052).
Failure also trended to statistical significanc®&BCLC patients. Upon further analysis, six of the
eight failures had either a broad dural base axiprty to draining veins that complicated total
surgical resection.

CONCLUSIONS: NaSRS prior to surgical resection can be perfdreadely and effectively with
excellent results without documented RN. Localtadrwas excellent even in the setting of larg&(>
cm) lesions. The strong majority of patients weske 4o avoid WBRT. We conclude that NaSRS
merits consideration for a multi-institution trialjth reduced dosing (as employed here) and stdndar
dosing paradigms to determine if the excellentllooatrol results can be further improved.
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SATURDAY, NOVEMBER 6

11:38 — 11:50 AM BONE MARROW MESENCHYMAL STEM CELLS LOADED
WITH AN ONCOLYTIC ADENOVIRUS SUPPRESS THE ANTI-
ADENOVIRAL IMMUNE RESPONSE IN AN
IMMUNOCOMPETENT MODEL.

Atigue U. Ahmed, PhD, Cleo E. Rolle, PhD, MatthewTA/ler, B.A., Yu Han, B.A., Sadhak Sengupta,
PhD, Derek Wainwright, PhD, Irina V. Balyasnikov@hD, llya I. Ulasov, PhD an#acig S.
Lesniak, MD

INTRODUCTION : Oncolytic adenoviral virotherapy is an attractiveatment modality for cancer.
However, following intra-tumoral injections, onctbyviruses fail to efficiently migrate away frorea
injection site and are rapidly cleared by the immwystem. We have previously demonstrated
enhanced viral delivery and replicative persistentevivo using human bone marrow derived
mesenchymal stem cells (MSC) as delivery vehidleshe present study, we evaluated the immune
response to adenovirus-loaded MSCs using the imommpetent cotton rat (CR) model.

METHODS/RESULTS: First, we isolated MSCs from CR bone marrow adps. Real-time
qguantitative PCR analysis revealed that CR MSCeautpd the replication of adenovirusesvitro.
Moreover, we observed similar levels of suppressibii cell proliferation in response to mitogenic
stimulation, by MSCs alone and virus-loaded MSCgdifionally, we found that MSCs suppressed the
production of IFN by activated T cells. Most importantly, in our vivo tumor model, CR MSCs
enhanced the dissemination and persistence of wleso compared to virus injection alone,
effectively down-regulating the anti-adenoviral innne response.

CONCLUSIONS: Collectively, our data suggest that the use of BISS a delivery strategy for
oncolytic adenovirus potentially offers a myriad l#nefits, including improved delivery, enhanced
dissemination, and increased persistence of vinasesuppression of the anti-viral immune response.
These findings open up a promising new delivergtsgy in the field of human gene therapy.
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SATURDAY, NOVEMBER 6

11:52 - 12:04 PM CpG ISLAND DNA METHYLATION SITES ARE ASSOCIATED
WITH MALIGNANT POTENTIAL IN MENINGIOMAS

Andrew E. Soan, M.D., F.A.C.S.; Mark D. Adams, Ph.D., Mark Cohen, M.D., NichoBasmbakidis,
M.D., Robert Miller, Ph.D., Warren R. Selman, M.BACS, & Jill Barnholtz-Sloan, Ph.D.

The role of methylation, and epigenetics in thegggnof meningiomas is poorly understood.
Meningiomas comprise nearly one-third of all braimors. While most are benign, atypical or
malignant meningiomas may progress rapidly anchar@use of significant morbidity. Recent
advances in our knowledge of the human epigenoow facilitates high-throughput whole-genome
methylation testing.

We used DNA extracted from snap-frozen tumor sasifplam 34 patients with newly diagnosed
meningiomas (30 WHO Grade |, 2 WHO Grade Il and RO\Grade 1ll) and performed genome-wide
methylation analysis using the Illlumina Infinium iHan Methylation 27 BeadChip Assay which
measures methylation status for 27,578 CpG sité4,@00 genes. Methylation intensity is calculated
as a normalized continuous measure that ranges@ramcompletely unmethylated to 1 for
completely methylated. Two-sided t-tests were useadentify genes whose methylation intensity
differed by benign and atypical/malignant groupsgishe autosomal CpG island sites only.

The correlation between replicate samples was >3%eneral, we find no significant differences in
genome-wide average methylation intensity betwhenwo groups. However, we found 465 CpG
island markers in ~400 genes that differ betweerBthbenign samples and the 3 higher grade samples
using a stringent FDR corrected p-value. Furthahems showed that one of the “benign” samples
clustered with the atypical group. Interestinghistpatient had early recurrence at which time the
histopathology was atypical. When this patient ties grouped with the atypical samples, we found
231 CpG island markers in ~203 genes that diffeesd/ieen the 29 benign samples and the 4 atypical
samples using a stringent FDR corrected p-value.

This analysis demonstrates that we can discovaifigignt differences in gene-specific methylation
patterns in meningioma associated with malignateng@l and that these may potentially serve as
molecular markers with prognostic implicationsteljration of epigenetic, gene expression, and
chromosomal patterns associated with meningiomaegnall be discussed.
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SATURDAY, NOVEMBER 6

12:06 — 12:18 PM MP-MUS (I): A NOVEL MAO-B ACTIVATED PRO-DRUG WHICH
SPECIFICALLY TARGETS AND DESTROYS GLIOMAL
MITOCHONDRIA

David S. Baskin, M.D., Marsha A. Widmayer, and Martyn A. Sharpe, Ph.D.

INTRODUCTION: Gliomas: Prognosis and Treatment. 10,000 Americans are diagnosed with malignant
gliomas annually. The typical treatment, surgeagliotherapy, and chemotherapy, is unfruitful withyo50%

of patients surviving one year, 20% at two yeais <8P alive at 5 years.

Monoamine oxidase B is upregulated in GliomasMonoamine oxidase B (MAO-B) catalyzes deaminatibn

a wide variety of amines through a two-electrorucidn of oxygen to hydrogen peroxide. MAO-B adiis
four fold greater in glioblastoma multiforme, lowagle astrocytomas and in anaplastic astrocytormas ith
postmortem control brains or meningiomas. Thisld fifference will limit toxicity of any MAO-B bioactived
products in other cell types, while providing ahligspecific toxin to glioma cells.

Exogenous MAO-B specific substratesThe best known exogenous substrate of MAO-B is MRitich is
converted into the cation MPFby glial cells. MPP is a lipophilic cation and is concentrated inside
mitochondria, with the accumulation driven by themtrane potentiah¥.

Use of Gliomal MAO-B to bioactivate a pro-drug. We postulated that an anti-glioma drug could be
synthesized by combining the MAO-B substrate charatics of MPTP/MPP with a conventional DNA
acylating agent. A blood brain barrier permeableufrally charged) pro-drug could be converted iato
(cationic) mitochondrially targeting, acylating age by gliomal MAO-B. Mitochondria A¥W driven
accumulation of the mature drug would damage mtDNRNA. Such damage would affect both energy
generation and pyrimidine synthesis, resultingpsslof mitochondria and eventual cell death.

MP-MUS (I) is a novel drug that specifically targes mitochondria for cancer treatment. We have
designed, synthesized and tested a gliomal spgmificirug, MP-MUS (l), is activated by MAO-B to farP'-
MUS (1), a mitochondrially targeted acylation agent

RESULTS: MP-MUS (I): Cell growth and mitochondrial respiration. MP-MUS (1) is a potent toxin in both
immortalized human gliomas (U87) and in primaryugias. The Lk, measured 24 hours after incubation, is
~9uM, however a dosage of on2uM halves mitochondrial respiration.

MP-MUS (I): Mitochondrial membrane potential. We examined the accumulation of the mitochondkMl
reporting dye, Mitotracker Red, in primary glionTde signal, per living cell, fell to only 30% ofettontrol, in
the presence of 9 uM MP-MUS (). However, this ap#ie in mitochondrial function is almost completely
arrested by co-administration of the MAO-B inhibjt&elegiline, indicating that bio-activation iskey step in
drug toxicity.

MP-MUS (1): Mitochondrial DNA. We examined the levels of DNA breaks and nicksiPrMUS (1), treated
cells. We find a, Selegiline sensitive, increase¢him levels of DNA damage in treated cells. DNA dgmis
non-nuclear and is co-localized (>90%) with bothtationdrial A¥Y dye and with mitochondrial proteins,
including TWINKLE, mtRibosomal L11 and cytochroroe

MP-MUS (I): Mitochondrial turnover. 24 hours after treatment with MP-MUS (I) a Seliegil sensitive,
increase in mitochondrial proteins is evident. Bted levels of TWINKLE, L11 and cytochromesuggest that
replacement of damaged mitochondria is occurring.

CONCLUSION: We have demonstrateiah, vitro, that up-regulated, MAO-B in gliomas converts ddigitoxic
pro-drug, MP-MUS (1), into at a highly toxic, miteendrial targeted, mtDNA acylating agent;US (I). As
bio-activation is MAO-B dependent, an enzyme updlegd in gliomal cells, MP-MUS (1) will have lingtl
toxicity towards other cells types, especially g
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SATURDAY, NOVEMBER 6

12:20 - 12:32 PM INTRATUMORAL HEMORRHAGE AND FIBROSIS IN
VESTIBULAR SCHWANNOMA: A POSSIBLE MECHANISM
FOR HEARING LOSS

ME Sughrue, R Kaur, AJ Kane, MJ Rutkowski, | YahH, Pitts, T TihanAndrew T. Parsa

OBJECTIVE : Vestibular schwannomas (VSs) are benign lesidatisan unpredictable natural
history. Perhaps the greatest barrier to predjatthich patients need treatment is our poor
understanding of how these tumors cause hearisgrdse first place. In this case-control studhg t
authors investigated the relationship between metiye hearing loss and histological changes such
as intratumoral microhemorrhage and extensive $isro

METHODS: From a prospectively collected database, the asitelected all patients with VS who
had undergone microsurgical resection as theialrtiieatment for histopathologically confirmed VS.
Histological specimens obtained in 274 of theseeptt were systematically reviewed by a blinded
neuropathologist who graded the extent of microhemage and fibrosis in these tumors. The effect of
these variables on preoperative hearing loss walsest using binary logistic regression.

RESULTS: On univariate analysis, patients with extensitvetamoral micronemorrhage or fibrosis
(p < 0.0001), patients with larger tumors (p < 0,@hd patients 65 years of age or older (p < 0.05)
were significantly more likely to have unserviceahkaring at the time of surgery. On multivariate
analysis, only patients with extensive intratumeonatrohemorrhage or fibrosis had an increased risk
of having unserviceable hearing at the time of stygOR 3.72, 95% CI 1.3-10; p = 0.01). Older age
and tumor size greater than 3 cm were not stalitisignificant risk factors for hearing loss,
controlling for the effect of microhemorrhage aitatdsis.

CONCLUSIONS: In this study, the authors have demonstrated &letion between the extent of
nonneoplastic histological changes, such as miecnohdhage and fibrosis, and hearing loss. Our
results potentially explain many of the exceptitmpreviously described mechanisms of hearing loss
in patients with VS; particularly for patients witlo evidence of tumor growth. The advent of high-
resolution MR imaging technology to identify miceshorrhages may provide a method to screen for
patients with VS at risk for hearing loss, indepamicbf tumor growth rate.
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SATURDAY, NOVEMBER 6

12:34 - 12:46 PM QUANTITATIVE FLUORESCENCE IN INTRACRANIAL TUMOR:
IMPLICATIONS FOR ALA-INDUCED PpIX AS AN
INTRAOPERATIVE MARKER

David W. Roberts MD FACS, Pablo A. Valdés BS, Frederic Leblond PhD, Anthéiymn PhD, Brent
T. Harris MD PhD, Brian C. Wilson PhD, Xiaoyao H8E, Tor D. Tosteson ScD, Alex Hartov PhD,
Songbai Ji DSc, and Keith D. Paulsen PhD

INTRODUCTION: Qualitative fluorescence of protoporphyrin IX (PplXynthesized endogenously
following 5-aminolevulinic acid (ALA) administratig has been used to guide resection in high-grade
glioma. We show that diagnostically significant bigually imperceptible concentrations of PpIX can
be quantitatively measured in vivo and used toroiisnate normal from neoplastic brain tissue across
a range of tumor histologies.

METHODS: We studied fifteen patients with diagnoses of lawe high-grade glioma, meningioma,
and metastasis under an IRB-approved protocoldordéscence-guided resection. The

primary aim of the study was to compare the diaiaeapabilities of a highly sensitive,
spectrally-resolved quantitative fluorescence apgindo conventional fluorescence

imaging for detection of neoplastic tissue in vivo.

RESULTS: A significant difference in the quantitative measuents of PplX concentration occurred

in all tumor groups compared to normal brain tisfeceiver-operating-characteristic

(ROC) analysis of PpIX concentration as a diageostriable for detection of neoplastic

tissue yielded a classification efficiency of 87&te@@-under-the-ROC-curve=0.95,

specificity=92%, sensitivity=84%) compared to 668te@-under-the-ROC-curve=0.73,
specificity=100%, sensitivity=47%) for conventiorilelorescence imaging (P<0.0001).

More than 81% (57/70) of the quantitative fluoresmEmeasurements that were below the threshold of
the surgeon’s visual perception were classifiedemly in an all-tumors analysis.

CONCLUSIONS: These findings are clinically profound because tthesonstrate that ALA-induced
PplX is a targeting biomarker for a variety of adranial tumors beyond high-grade glioma. This
study is the first to measure quantitative ALA-isdd PpIX concentrations in vivo and the results
have broad implications for guidance during suigieasection of intracranial tumor.
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The Lincoln Hotel Post Oak, Houston, Texas ..................... October 27-30, 1985
The Cloister, Sea Island, Georgia ............cccoovviiiin i i) vémber 5-8, 1986
Hyatt Regency, San Antonio, TeXaS.......c.vcvvviverineineinnnnnnn. d Qctober 7-10, 1987
Omni Netherland Plaza, Cincinnati, Ohio ........................0. September 13-17, 1988
Loews Ventana Canyon, Tucson,

N 70 - September 27-Ober 1, 1989
Amelia Island Plantation, Amelia Island, Florida .............. October 2-7, 1990
Salishan Lodge, Gleneden Beach, Oregon ......................... ept&nber 22-26, 1991
Ritz-Carlton Hotel, Naples, Florida ..............ccooooiviiiiinnn s October 21-25, 1992
The Wigwam, PhoenixX, AfZONa .........ccooevieiieiniiiiiineann October 27-30, 1993
The Cloister, Sea Island, Georgia ..........c.ccoovvieiieiiiiennnnn. November 3-6, 1994
Loews Ventana Canyon Resort, Tucson, Arizona ................ November 1-5, 1995
The Greenbrier, White Sulphur Springs,

WESE VIFGINIA ..veee e e e e e e e e e e September 18-22, 1996
Rimrock Resort, Banff, Alberta, Canada ..................... e September 10-14, 1997
Four Seasons Biltmore, Santa Barbara, California .......... November 4-7, 1998
Ritz-Carlton, Amelia Island, Florida ..................ccoo e, November 10-13, 1999
The Broadmoor, Colorado Springs, Colorado ..................... October 11-14, 2000
The Breakers, Palm Beach, Florida.............ccoees oo oenoeeo.... November 14-17, 2001
The Phoenician, Scottsdale, Arizona . . .. ........ ............  October 16-19, 2002
Colonial Williamsburg, Williamsburg, VA ... October 29-November 1, 2003
Four Seasons Berlin and

Taschenbergpalais Dresden Germany . . wer s eennenn.... October 3-8, 2004
Ritz-Carlton, Half Moon Bay, California . cereenn... September 21-24, 2005
Ritz-Carlton, Reynolds Plantation, Greensboro GA ............ October 18-21, 2006
Ritz-Carlton, Lake Las Vegas, Nevada .............c...covvvveeee. October 31-November 3, 2007
Barrow Neurological Institute Phoenix and

Enchantment Resort, Sedona Arizona ..................... e SEPtember 10-13, 2008
The Breakers, Palm Beach, Florida ................coooeoiien November 4-7, 2009
The Inn at Spanish Bay, Pebble Beach, California.............. November 3-6, 2010
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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.................... 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. Rasmussen1964
Edmund J. Morrissey 1965
George Maltby 1966
Guy L. Odom
James G. Galbraith .... 1968
Robert H. Pudenz. 1969-70
William B. Scoville ... 1971
Robert L. McLaurin ... 1972
Lyle A. French
Benjamin B. Whitcomb1974
John R. Green............. 1975
William H. Feindel .... 1976

William H. Sweet....... 1977
Arthur A. Ward .......... 1978
Robert B. King........... 1979

Eben Alexander, Jr. ... 1980
Joseph Ransohoff II ... 1981
Byron C. Pevehouse .. 1982
Sidney Goldring 1983

Russel H. Patterson, Jr.1984

Thomas Landfitt......... 1985
Phanor L. Perot, Jr...... 1986
Shelley N. Chou.......... 1987
James T. Robertson ... 1988

Thoralf M. Sundt, Jr. . 1989
Robert Ojemann
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Nicholas Zervas.......... 1991
Henry Garretson......... 1992
George Tindall............ 1993

William A. Buchheit .. 1994
David L. Kelly, Jr. ..... 1995

John M. Tew, Jr.......... 1996
Julian T. Hoff ............. 1997
Edward Connolly........ 1998
J. Charles Rich............ 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
L. Nelson Hopkins....... 2006
Richard Morawetz.....2007
Robert F. Spetzler........ 2008
Ralph G. Dacey, Jr....... 2009
Steven Giannotta



Francis Murphey............... 1941
William S Keith................ 1942
John Raaf........ccccevvivieinnns 1943
Rupert B Raney ................ 1944
Arthur R Elvidge .............. 1946
F Keith Bradford............... 1949
David L Reeves................. 1950
Henry G Schwartz............. 1951
J Lawrence Pool................ 1952
Rupert B Raney ................ 1953
David L Reeves................. 1954
Stuart N Rowe .................. 1955
Jess D Hermann................ 1956
George S Baker................. 1957
Samuel R Snodgrass......... 1958
C Hunter Shelden.............. 1959
Edmund Morrissey............ 1960
Donald F Coburn ...... 1961-62
Eben Alexander, Jr............ 1963
George L Maltby............... 1964
Robert Pudenz .................. 1965
Francis A Echlin............... 1966
Benjamin Whitcomb......... 1967
Homer S Swanson............. 1968
Augustus McCravey.... 1969-70
Edward W Davis............... 1971
John R Green........ccecouun... 1972
George J Hayes................. 1973
Richard L DeSaussure....... 1974
Ernest W Mack.................. 1975
Frank E Nulsen................. 1976
Robert S Knighton............. 1977
Robert G Fisher................ 1978

PAST VICE-PRESIDENTS
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H Thomas Ballantine, Jr.... 1979

George Ehni........cccooecce 1980
Courtland H Davis, Jr ....... 1981
John F Mullan................... 1982
Hugo V Rizzali................. 1983
James W Correll ............... 1984
E Bruce Hendrick ............. 1985
Griffith R Harsh, IlI........... 1986
Ellis B Keener................... 1987
Robert Grossman............... 1988
Jim Story ....oooooiiiiiin 1989
JohnJane, Sr......ccocevvevennns 1990
Stewart Dunsker ............... 1991
Burton M Onofrio............. 1992
Martin H Weiss................. 1993
John M Tew, Jr.....cc.ccun... 1994
John C VanGilder............. 1995
Edward Connolly.............. 1996
George Ojemann............... 1997
Charles H Tator ................ 1998

Donald O Quest
Howard M. Eisenberg....... 2000
Richard B. Morawetz........ 2001
Martin B. Camins............. 2002
Arthur L. Day............... 2003
William F. Chandler........ 2004

Steven L. Gianotta.......... 2005
Robert F. Spetzler......... 2006
Griffith R. Harsh IV......... 2007
Ralph Dacey, Jr............... 2008
M. Sean Grady ............... 2009
Warren Selman ............... 2010



Francis Murphey......

A. Earl Walker.........

PAST SECRETARY-TREASURERS

Theodore C. Erickson .....

Wallace B. Hamby...

Theodore B. Rasmussen..
Eben Alexander .......

Robert L. McLaurin ..
Edward W. Davis.....

Byron C. Pevehouse

Robert G. Fisher ......

1938-40
1941-43
1944-47
1948-50
1951-53
1954-57
1958-62
1963-65
1966-68
1969-72
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PAST SECRETARIES

Byron C. Pevehouse........ 1973
Russel H. Patterson, Jr. ... 1974-76
Phanor L. Perot, Jr. .......... 1977-80
John T. Garner................ 1981-83
James T. Robertson......... 1984-86
Nicholas T. Zervas.......... 1987-89
William A. Buchheit....... 1990-92
Julian T. Hoff.................. 1992-95
Roberto C. Heros............. 1995-98
David G. Piepgras........... 1999-01
L. Nelson Hopkins....... 2002-04
Ralph G. Dacey, Jr...... : 2004-07
James Rutka............ 2008-11
PAST TREASURERS
Russel H. Patterson, Jr. ... 1973
Phanor L. Perot, Jr . ........ 1974-76
John T. Garner ............... 1977-80
James T. Robertson ........ 1981-83
Nicholas T. Zervas ......... 1984-86
William A. Buchheitt ...... 1987-89
Julian T. Hoff ................. 1990-92
Roberto C. Heros............. 1992-95
David G. Piepgras .......... 1995-98
L. Nelson Hopkins.......... 1999-01
Ralph G. Dacey, Jr.... 2002-04
James T. Rutka...... 2004-07
Griffith Harsh......... 2008-11
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HONORARY MEMBERS

Elected

GUY LAZORTHES (ANNICK) ...veveveeeeeeeeeeeeeeeeeeeeeeeseenen 197

Home: 5 Allee Charles Malpel
31300 Toulouse
FRANCE

Tel:  33-5-34-513215

KEIJI SANO (YAEKO) c.eeeeeveeeeeeeeeeeeeeeeeeee e eeeee. 1975

Office: Tokyo Neuro-Center
MT Building 2F
4-1-17 Toranomon
Minato-ku, Tokyo 105-0001
JAPAN
Tel:  81-3-5776-1200
Fax: 81-3-5776-1201
E-mail:none
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SENIOR MEMBERS

JAMES AUSMAN (Carolyn).......ccccevvvvieeieeeeieiininnnnn, 1979
69-844 Highway 111, Suite C
Rancho Mirage CA 92270
760-770-4646, fax 760-770-464@mesausman@mac.com

DONALD BECKER (Mari@) .........cuvvvvvvvvvvvnnnennnnnnnnnnnns 990
Division of Neurosurgery, Room 74-129
UCLA Medical Center, box 956901
10833 Le Conte Avenue
Los Angeles, CA 90095-6901
310-825-3998, fax 310-794-5836, dbecker@medneteabl

PETER BLACK (Katharing)..........ccccccvvvviiiiiiiiiiiiee, 1988
Department of Neurosurgery
Brigham & Women’s Hospital
75 Francis Street
Boston, MA 02115
617-525-7796, fax 617-734-8342, pblack@partnegs.or

GILLES BERTRAND (LOUISE)...ccceiiiiiieeiiiiiiiiieniiiieeanns 1967
Montreal Neurological Institute
3801 University Street, #109
Montreal, Quebec H3A 2B4
CANADA
514-398-1935, fax 514-398-281ertrandqilles@videotron.ca

JERALD BRODKEY (Arielle).......ccccccvvviiiiiiiiiiiiiiiene, 19
13901 Shaker Boulevard
Cleveland, OH 44120
216-752-4545, fax 216-752-9455, jsb@brodkey.com

WILLIS BROWN, JR. (Elizabeth {Ann}).................... 1984
7523 Shadylane Drive
San Antonio, TX 78209
210-828-0023, fax 210-828-0385, willis_brown@sbbgl.net

WILLIAM BUCHHEIT  (Christa)..........cuvvvvviiiniiiiiinnnnnns 1980
6014 Cricket Road
Flourtown PA 19031
215-836-9295, fax 215-836-4634, wbhuchheit@aol.com

MARTIN CAMINS (Joan).......cccceeeeeeeiiiiiiiieeeeeeeeees 1995
Neurological Surgery, Suite T1-C
205 East 68th Street
New York, NY 10065
212-570-0100, fax 212-570-0117, martin_camins@aoasn.
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PETER CARMEL (Jacqueline Bello) ...........cccvvvvveeeenee. 1991
Neurosurgery, Suite 8100
New Jersey Medical School
90 Bergen Street
Newark, NJ 07103
973-972-2335, fax 973-972-8553, carmel@umdnj.edu

WILLIAM CHANDLER  (Susan) .......ccceevvvvvvevvevveenennnen, 1989
Department of Neurosurgery, SPC 5338
University of Michigan Health System
3552 Taubman Health Care Center
1500 East Medical Center Drive
Ann Arbor, Ml 48109-5338
734-936-5020, fax 734-936-9294, wchndir@umich.edu

PAUL CHAPMAN ..ottt 1983
Neurosurgery, Suite 745
Massachusetts General Hospital
15 Parkman Street
Boston, MA 02114
617-726-3887, chapman@helix.mgh.harvard.edu

WILLIAM COLLINS, JR. oo, 1963
11948 Adorno Place
San Diego, CA 92128
858-673-9025, wfcollin@aol.com

EDWARD CONNOLLY (EliS€).....cccuvverererirerennrennnnnnnnnns 1972
18 Richmond Place
New Orleans, LA 70115
504-891-1159, fax 504-891-1128, escelc@bellsoath.n

PAUL COOPER (Lesli€)....cccoevveiiiiiiiiiiii, 1995
320 East 72nd Street
New York, NY 10021
212-288-6778, paul.cooper@nyumc.org

RALPH DACEY, JR. (COriNNE) .......cuvvuurmrrnnrnnnnninnnnnnnnnns 1990
Department of Neurological Surgery, Campus Box7805
Washington University School of Medicine
660 South Euclid
St. Louis, MO 63110
314-362-5039, fax 314-362-210Faceyr@wustl.edu

COURTLAND DAVIS, JR. (Carri€).......cccevvrvvrerreaaaaannns 1967
2525 Warwick Road
Winston-Salem, NC 27104-1943
336-723-7296, chdccdmd@triad.rr.com
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DONALD DOHN (Carolyn).......cccoooviiiiiiiiiiiiiiineeen, 1968
P.O. Box 998
Point Clear, AL 36564
251-928-7670, fax 251-928-7670 (call first), dohm@hsi.com

STEWART DUNSKER (Ellen)..........ccvvvvvvvvviviniiiiiiinnnns 1975
551 Abilene Tralil
Cincinnati, OH 45215
513-522-0330, fax 513-522-0333, dunsker@aol.com

MICHAEL EDWARDS (Linda Laughlin)...........cccc...... 1992
Neurosurgery, Room R-211
Stanford University Medical Center
300 Pasteur Drive
Stanford, CA 94305-5327
650-497-8775, fax 650-725-5086, edwards9@starddud.

HOWARD EISENBERG (Doris Zografos) ................... 1985
Neurosurgery, Suite 12D South
22 South Greene Street
Baltimore, MD 21201
410-328-3514, fax 410-328-1420, heisenberg@smaaltyland.edu

MEL EPSTEIN (LYNN) werviiieieeiiiieeeee e e 1992
411 Poppasquash Road
Bristol, Rl 02809
401-254-5083, fax 401-253-642R¢clepstein@earthlink.net

WILLIAM FEINDEL  (Faith).......ccoooiiiiiiiiiieeeeeeeeee 59
Montreal Neurological Institute
3801 University Street
Montreal, Quebec H3A 2B4
CANADA
514-398-1939, fax 514-398-1375, william.feindel@hicgill.ca

EUGENE FLAMM (SUSan).........cccvvvvvvvvvvenvinnennninnnn. 1979
Department of Neurosurgery
Montefiore Medical Center
Bronx, NY 10467
718-920-2339, fax 718-515-8235, eflamm@montefoore.

ELDON FOLTZ (Cathering).......cccceeeeeeiiiveiieeeeaeeeaans 1960
2480 Monaco Drive
Laguna Beach CA 92651
949-494-3422, fax 949-494-8947, eldonfoltz@gmaihc

87



RICHARD FRASER (Sara AnNe)........ccccuvvvvvvvvvvvnnnnnnnnns 1976
75 Holly Hill Lane
Greenwich, CT
914-967-6867, safraser50@aol.com

ALLAN FRIEDMAN (Elizabeth Bullitt)..................evee. 1994
Division of Neurological Surgery
Duke University Medical Center
Box 3807
Durham, NC 27710
919-684-3271, fax 919-681-7973, fried010@mc.duke.e

JOHN GARNER (Candace) ........cceoviiiiiiiiiiiiieiiiiie e

2834 Dove Run Creek Drive
Las Vegas, NV 89135
702-243-3592jtgrex@aol.com

PHILIP GORDY ..ottt 1968
3601 Carmel Drive
Casper, WY 82604-4949
307-265-7883, philipgordy@aol.com

ROBERT GROSSMAN (EN) ...ooveiiiiiiiiiiiieieeeeee, 1984
Department of Neurosurgery
The Methodist Hospital
6560 Fannin, Suite 944
Houston, TX 77030
713-441-3810, fax 713-793-1004, rgrossman@tmbhs.org

ROBERT GRUBB, JR. (Juli@) .......cccovvvvveiiiiiiiiiiiiieeeee, 1985
Department of Neurological Surgery, Box 8057
Washington University Medical Center
660 South Euclid Avenue
St. Louis, MO 63110
314-362-3567, fax 314-362-210fubbr@nsurg.wustl.edu

JOSEPH HAHN (ANdrea).......c.ccccevvvvveveieiiiiiiiieieevee 1993
Neurosurgery/H18
The Cleveland Clinic Foundation
9500 Euclid Avenue
Cleveland, OH 44195-1004
216-444-5802, fax 216-445-7100, hahnj@ccf.org
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STEPHEN HAINES (Jennifer Plombon)........................ 1994
Department of Neurosurgery
University of Minnesota Medical School
D429 Mayo Memorial Building, MMC 96
420 Delaware Street, SE
Minneapolis MN 55455
612-626-5767, fax 612-624-0644, shaines@umn.edu

GRIFFITH HARSH, Il (Craig) ......ccccvvvveeieeeeeeeeeieeee 1980
27 Arlington Avenue, # 24
Birmingham, AL 35205
205-933-2376, gharsh3@aol.com

ROBERTO HEROS (Deborah) ............cuvvvevviviviviiininnnnnns 598
Department of Neurosurgery
University of Miami
1095 NW 14th Terrace
Miami, FL 33136
305-243-4572, fax 305-243-3180, rheros@med.miamui.e

CHARLES HODGE, JR. (Cathy) ......cccceviviiieeiiiiieeenne 1982
46 Harrison Street
Johnson City, NY 13790
607-729-4942, hodgec@upstate.edu

L. NELSON (NICK) HOPKINS, 1l (Ann {Bonnie})..1992
University at Buffalo Neurosurgery
Millard Fillmore Gates Hospital, Kaleida Health

3 Gates Circle
Buffalo, NY 14209
716-887-5200, fax 716-887-4378, Inhbuffns@aol.com

EDGAR HOUSEPIAN (Marion) .........ccccevvvvvvmvennnnnnnnnn 1976
The Neurological Institute
710 West 168th Street
New York, NY 10032
212-305-5256, fax 212-305-3250, emh4@columbia.edu

ALAN HUDSON (SUSAN)......cuvviriiiiiriiiniinnniinnnnnnnnnnns 1978
Cancer Care Ontario
620 University Avenue
Toronto, Ontario M5G 2L7
CANADA
416-971-9800 x1610, alan.hudson@cancercare.on.ca
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JOHN JANE, SR.(Noella).......ccccoeeeeeriiiiiiiiiieeeeeeeeee 1982
Department of Neurosurgery
University of Virginia Health System
PO Box 800212
Charlottesville, VA 22908
434-982-3244, fax 434-243-29546r@Vvirginia.edu

PETER JANNETTA (DiaNa) .....cceeeeeeeeeiiiiiiiiieieeaeaeeaaenns 199
Neurosurger, Suite 302
Allegheny General Hospital
420 East North Avenue
Pittsburgh, PA 15212
412-359-6200, fax 412-359-4811, pjannett@wpahs.org

ELLIS KEENER (Ann) 1978
915 East Lake Drive
Gainesville, GA 30506
770-532-5616, ebkeener@bellsouth.net

DAVID KELLY, JR. (Sarah {Sally}).....ccccccccerrriirrrrnnn. 1975
Department of Neurosurgery
Wake Forest University
Baptist Medical Center
Medical Center Boulevard
Winston-Salem, NC 27157-1029
336-716-4049, fax 336-716-3065, dkelly@wfubmc.edu

PATRICK KELLY (Carol)......ccccooeviiiiiiiiiiieeeeeeee, 1992
Neurosurgery, 7S
Bellevue Medical Center
465 First Avenue
New York, NY 10016
212-263-6416, fax 212-263-8225, kellypOl@med.rw.e

GLENN KINDT (Charlotte).......cccceeeveeiiiiiiieiiieeeeeeeeee 1977
Neurosurgery, Box C307
University of Colorado
12631 East 17 Avenue
Denver, CO 80045
303-724-2292, fax 303-724-2300, glenn.kindt@uceemdu

WOLFF KIRSCH (Marie-Claire)...........cccceeeeeeeeeeee.... 1B
Neurosurgery Center for Research, Training, anacEion
Loma Linda University
11175 Campus Street, Suite 11113
Loma Linda, CA 92350
909-558-7070, fax 909-558-0472, wkirsch@llu.edu
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DAVID KLINE (Helen {Nell}).........ccceeeeiiiiiiiiinnnin 1971
Department of Neurological Surgery
Louisiana State Univ. Health Science Center
2020 Gravier Street
New Orleans, LA 70112
504-568-6120,dkline@Ilsuhsc.edu

SANFORD LARSON (Jacquelyn).......ccc.veeiiiiniiiiiiiineenn e

Department of Neurosurgery
Medical College of Wisconsin
9200 West Wisconsin Avenue
Milwaukee, WI 53226
414-805-5407

EDWARD LAWS (Margaret {Peggy}) ...cccoevvveveieieninennn. 1983
Department of Neurosurgery, PBB3
Brigham & Women’s Hospital
15 Francis Street
Boston, MA 02115
617-732-6600, fax 617-264-5114, elaws@partners.org

RAEBURN LLEWELLYN (Carmen Rolon)................. 1963
Unit 8B
3 Poydras Street
New Orleans, LA 70130-1665
504-523-3909, fax 504-649-9265

DON LONG (Harriett).......covvvvviiiiiiiiiiieiieieeevv e 1983
Neurosurgery, Carnegie 466
The Johns Hopkins Hospital
600 North Wolfe Street
Baltimore, MD 21287-7709
410-614-3536, fax 410-955-6407, dmlong@jhmi.edu

L. DADE LUNSFORD (Julianne {Juli€}) ........cccccceeernne 1992
Neurosurgery, B-400
Univ. of Pittsburgh Medical Center
200 Lothrop Street
Pittsburgh, PA 15213
412-647-6781, fax 412-647-6483, lunsfordld@upmge.ed

ROBERT MARTUZA (Susan {Jill}) .......cccccccvvvvvnnnnnnnns 1989
Neurosurgery Service/GRB 502
Massachusetts General Hospital
55 Fruit Street
Boston, MA 02114
617-726-8583, fax 617-643-0669, rmartuza@partogys.
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ROBERT MAXWELL (Karen)......cccccveveiiiiiiiiiiiiiiienenee. 1992
12037 Brassie Circle #201
Fort Meyers, FL 33913
23-245-8439, fax same (call first), max2wally@yaloom

J. GORDON MCCOMB (Rhoda) ...........ceeeeveeeeeeeeeee. 1998
Neurosurgery, Suite 1006
Children’s Hospital of Los Angeles
1300 North Vermont Avenue
Los Angeles, CA 90027
323-663-8128, fax 323-363-3101, gmccomb@chla.dsc.e

ROBERT MCLAURIN (Sarah {Sally}) .......ccccevvvvreeen. 1955
2412 Ingleside Avenue, 5C
Cincinnati, OH 45206
513-281-9782, McLaurin@one.net

RICHARD MORAWETZ (Mary Jean) .........cccccvvvveennn.. 1990
1002 Faculty Office Tower
510 Twentieth Street South
Birmingham, AL 35294-3410
205-934-2918, fax 205-996-4674, mmorawetz@aol.com

JOHN MULLAN  (ViVIian) ...ccooiiiiiieeniiiiiee e e 1963
5844 Stony Island Avenue
Chicago, IL 60637
773-241-6546, jandvmullan@comcast.net

BLAINE NASHOLD, JR. (Ir€N€).......cccccuvrmurmnnnninninnnnns 1967
2701 Pickett Road, Apt. 4042
Durham, NC 27705-5653
919-489-9728, nasho002@aol.com

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

W. JERRY OAKES (Jean) .....c.cceevvvvvviviiviieeeeiiirennnnns 1999
Pediatric Neurosurgery, ACC 400
The Children’s Hospital of Alabama
1600 7th Avenue South
Birmingham, AL 35233 - 1711
205-939-6914, fax 205-939-9972, wjomd@uab.edu
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GEORGE OJEMANN (Linda)........cccvvvvvvviiiiiiiiiiieieene, 1975
Neurological Surgery, Box 356470
University of Washington
1959 N.E. Pacific Street
Seattle, WA 98195-6470
206-543-3570, fax 206-543-8315, gojemann@u.washimedu

EDWARD OLDFIELD (SUS@N) ....cuuiiiiiieieiiiiiiiiiieeeeeeeenns 1975
Department of Neurosurgery
P.0.Box 800212
University of Virginia Health System
Charlottesville, VA 22908
434-982- 0059, fax 434-924-9069, blc2v@virginia.ed

ANDRE OLIVIER (Nicole Poulin) ......c.ccccceeeviiiieneennne 98
Division of Neurosurgery
Montreal Neurological Hospital
3801 University Street, #109
Montreal, Quebec H3A 2B4
CANADA
514-398-1937, fax 514-398-2811, andre.olivier@1thcgi

BURTON ONOFRIO (Judith)....ccccoeeeiiiiiiiiiiieeeeeeeees 7B
1105 Tenth Street SW
Rochester, MN 55902
507-289-3684, fax 507-529-9469

TAE SUNG PARK (Meeaeng).......cccccvveveieieiiieieninennnnnn, 699
Department of Neurosurgery
St. Louis Children’s Hospital
One Children’s Place
St. Louis, MO 63110
314-454-2810, fax 314-454-2818, park@wustl.edu

RUSSEL PATTERSON, JR.(Juliet {Julie})................. 1971
Apartment #65A
146 West 57th Street
New York, NY 10019-3301
212-586-9237, fax 212-315-38%¥tt10019@verizon.net

SYDNEY PEERLESS(ANN) ...t w7
2721 Hibiscus Court
Punta Gorda, FL 33950
941-833-5710, fax (same #), speerless@earthlink.ne
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PHANOR PEROT, JR.(Sandra)..........c.ccoeeeeeveeeeeeeenn.. 1970
Neurosurgery, Suite 428
Medical Univ. of South Carolina
6 Jonathan Lucas Street
Charleston, SC 29425
843-792-7700, fax 843-792-0468, perotplj@musc.edu

DAVID PIEPGRAS (Jane) .......ccceoevvvviiiiiiiiiiiiiee, 1987
Department of Neurologic Surgery
Mayo Clinic, Gonda 8-209
200 First Street SW
Rochester, MN 55905
507-284-2254, fax 507-284-5206, piepgras.david @nemiy

LAWRENCE PITTS (Mary) ...cccceeveiiiiiiiieeeeee e an
Interim Executive Vice President of Academic Affai
UC Office of the President
1111 Franklin Street
Oakland, CA 94607
510-987-9020, lawrence.pitts@ucop.edu

ROBERT PORTER (D€an)......ccccuvuiiiiiiiiiiiieeiiiiieeen 962
6461 Bixby Hill Road
Long Beach, CA 90815
562-430-0788, rporter785@aol.com

KALMON POST (Linda Farber-Post)..........cccccvvvvvvinnn. 599
Neurosurgery, Box 1136
Mount Sinai Medical Center
One Gustave L. Levy Place
New York, NY 10029
212-241-0933, fax 212-423-9285, kalmon.post@ manaterg

DONALD QUEST ..o, 1986
Department of Neurological Surgery
The Neurological Institute, 4-440
710 West 168th Street
New York, NY 10032
212-305-5582, fax 212-305-2026, dogl@columbia.edu

ROBERT RATCHESON (Peggy)......cuuuvurrmurmrinninninnnnnnns 1986
Department of Neurosurgery
University Hospitals of Cleveland
11100 Euclid Avenue
Cleveland, OH 44106
216-368-3360 or 216-844-3472, rar@case.edu
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ALBERT RHOTON, JR. (JOYCE)....ccevieeieiieeiiieeeeeeeeeee, 1984
Department of Neurosurgery
University of Florida
PO Box 100265
Gainesville, FL 32610
352-273-9000, fax 352-392-8413, rhoton@neurosyrgtredu

J. CHARLES RICH, JR. (Jasminge) ........ccccccceeeereennnnee 1987
25 Columbia Drive (winter)
Rancho Mirage, CA 92270
760-324-2010, jcrichnsur@aol.com

2397 East 1300 South (summer)
Salt Lake City, UT 84108
801-583-4822

HUGO RIZZOLI oo, 1973
Apartment 102
5100 Dorset Avenue
Chevy Chase MD 20815
301-654-6486, fax 301-654-3018, hrizzoli@comcas$t.n

JAMES ROBERTSON (Valeria) ......cccccoevuveeeeiiiiiienennns 1971
189 Crestview Drive
Brevard, NC 28712
828-884-4934, fax 828-884-4934, jrober52@gmail.com

JON ROBERTSON (Carol ANNE) .......c.cevvvvvevevvvevenenennnns 1992
Neurosurgery, Suite 200
Semmes-Murphey Clinic
1211 Union Avenue
Memphis, TN 38104
901-259-5335, fax 901-259-5300, jrobertson@semmagphey.com

DUKE SAMSON (Patricia Bergen) ..........cccevveveveennnes 9901
Department of Neurological Surgery
Univ. of Texas, Southwestern Med. School
5323 Harry Hines Boulevard
Dallas, TX 75390
214-648-4551, fax 214-648-2282, dukesamson@uta@stiern.edu

R. MICHAEL SCOTT (SUSAN)......iiiiiiiiieie e ciiieieee e e, 1991
Department of Neurosurgery
The Children’s Hospital
300 Longwood Avenue
Boston, MA 02115
617-355-6011, fax 617-730-0906, michael.scott@caiis.harvard.edu
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EDWARD SELJESKOG (P€Q).....ccceeevveieiiieiiieieieeeeeee, 1992
Neurosurgical Associates
4141 5th Street
Rapid City, SD 57701-6021
605-341-2424, fax 605-341-4547, edskog@msn.com

CHRISTOPHER SHIELDS (Deborah) ............ccceeee. 1993
Department of Neurosurgery, Suite 1102
University of Louisville
210 East Gray Street
Louisville, KY 40202
502-629-5510, fax 502-629-55Ihshields1@gmail.com

WILLIAM SHUCART  (LAUIQ) .....cvvvrrerieieeirenieinnienenenenns 1989
250 Beacon Street
Boston, MA 02116
617-267-1038, fax 617-636-7587, william.shucart@hory

FREDERICK SIMEONE ..ottt i,
6825 Norwitch Drive
Philadelphia, PA 19153
215-816-7000, fax 215-365-8230, fasimeone @ commustst.

JAMES SIMMONS (Vanita) .......ccccveevreeeeeeiiiiiiineenenn. 976
190 South Grove Park Road
Memphis, TN 38117
901-522-7700

KENNETH SMITH, JR. (Marjorie)...........cc.cceeeeeeeeen... 1987
Division of Neurosurgery
St. Louis University
3635 Vista Avenue at Grand Boulevard
St. Louis, MO 63110-0250
314-577-8795, fax 314-577-8720, smithj5@slu.edu

VOLKER SONNTAG (LYyNNe).....cceevevieiiieieieeeeeeeeeee, 1995
Barrow Neurosurgical Associates
2910 North Third Avenue
Phoenix, AZ 85013
602-406-3458, fax 602-406-6110, Debbie.nagelh @é&mamnet

DENNIS SPENCER(SUSAN) ...ccoeeiiiiiiiiiiieeee e 899
Department of Neurosurgery, TMP4
Yale University School of Medicine
333 Cedar Street
New Haven, CT 06520-8082
203-785-2285, fax 203-785-4161, dennis.spencerésal
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ROBERT SPETZLER (NaNCy).....ccccuveeeieeeeiiiiiiiiiiieeeenn. 1997
Barrow Neurological Institute
350 West Thomas Road
Phoenix, AZ 85013
602-406-3489, fax 602-406-4402, rspetzler@thebmi.c

BENNETT STEIN (BONita) ........cvvvvvvvviiiiniiiiiiiiniinnnnn. 1970
411 Claremont Road
Bernardsville, NJ 07924
908-696-0293, fax 908-696-0283

JIM STORY (JOANNE)......uiieiiiiiiiieieeeeeeeeee e e e vennenns 1972
3135 Stonehaven Road
San Antonio, TX 78230
210-344-9082, fax 210-344-3633, jIstory@swhbell.net

RONALD TASKER ....ooiiiiiiiiiieiiiiiie e 1971
Division of Neurosurgery, 4W-437
Toronto Western Hospital
399 Bathurst Street
Toronto, Ontario M5T 2S8
Canada
416-603-5771, fax 416-603-5298

CHARLES TATOR (Carol) .....ceuuiiiinieiieeineneeenenn qan
Neurosurgery, Suite 4W-433
Toronto Western Hospital
399 Bathurst Street
Toronto, Ontario M5T 2S8
Canada
416-603-5889, fax 416-603-5298, charles.tator@arhna

JOHN TEW, JR. (SUSAN) .....cceviiiiiieeeieriiiiiiin e eeeeeeens 1971
Mayfield Clinic, Suite #3100
222 Piedmont Avenue
Cincinnati, OH 45219
513-475-8643, fax 513-475-8664, jtew@mayfieldcioom

GEORGE TINDALL [Elizabeth Barringer(Wendy)] ....1968
Mid Georgia Nursery
227 Rose Hill Road
Meansville, GA 30256
770-567-3874, fax 770-567-3746, gtindall@midgeamgy.com

RUSSELL TRAVIS (Jill)...ccooiiiiieieeee e 1994
2343 Alexandra Drive
Lexington, KY 40504
859-224-2006, fax 859-224-2005, rltravis@mac.com
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JOHN TYTUS (Virginia) ..........uevvvvvvvvmemnnnnennnnrnnnnnnnne. 1967
3827 East Crockett Street
Seattle, WA 98112
206-325-9552

CLARK WATTS (Patricia)......cccceeeeeiieeeiieiieie e 1975
5922 Northwest Place
Austin, TX 78731
512-323-2295, fax 512-323-5891, cwattsmdjd@msn.com

BRYCE WEIR (Mary LOU).....cccooeeeiiiiieeiieeeeeeeee e 1984
1262 Saturna Drive
Parksville, BC V9P 2X6
CANADA
250-951-2192, bkaweir@shaw.ca

MARTIN WEISS (Debby)......ccccceevviiiiiiiiiiieieeeeeees 1981
Neurosurgery, Suite 5046
USC Medical Center
1200 North State Street
Los Angeles, CA 90033
323-226-7421, fax 323-226-7838eiss@usc.edu

LOWELL WHITE, JR. oot a7
11009 East Villa Monte Drive
Mukilteo, WA 98275
425-315-8030 pud.white@verizon..net

ROBERT WILKINS (GIOri@).....ccccvvvvevreirririeiiiiininnnnnns 913
Box 3807
Duke University Medical Center
Durham NC 27710
919-684-3034, rhwilkins@aol.com

CHARLES WILSON (Francie Petrocelli)...................... 1966
3881 Washington Street
San Francisco, CA 94118
415-831-7449, fax 415-831-1947, cwilson@charleswilorg

H. RICHARD WINN (Deborah).........cccccuvieiieiienniinnnnee. 1993
Annenberg Building 8-35
Mt. Sinai School of Medicine, Box 1136
One Gustave L. Levy Place
New York, NY 10029-6574
212-241-9128, fax 212-410-0603, richard.winn@ msunati.org

FREMONT P. WIRTH (LYNN) ..ccocviiiieeeeeeeeciiiieeee e 1993
4 Jackson Boulevard
Savannah, GA 31405-5895
912-355-1010, fax 912-629-9163, fpwirth@bellsongth.
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DAVID YASHON ..., 1972
955 Eastwind Drive
Westerville, OH 43081
614-224-1720, fax 614-221-9805, dyashon@columbasm

A. BYRON YOUNG (Judith {Judy}) «.ccevvvrrriiiiiiiiiiiinnee. 1989
Division of Neurosurgery, Room MS101
University of Kentucky Medical Center
800 Rose Street
Lexington, KY 40536-0298
859-323-5864, fax 859-257-8011, afaul6@email.uky.e

HAROLD YOUNG (M. Theresa) .......ccccceeeeeeiinveveeeennnnn. 499
Department of Neurosurgery
Medical College of Virginia
Post Office Box 980631
Richmond, VA 23298-0631
804-828-9165, 804-828-0374, hfyoung@vcu.edu

NICHOLAS ZERVAS (Thalig) .........cooovcivviiiiiiieieiiins 1972
Department of Neurosurgery
Massachusetts General Hospital
55 Fruit Street
Boston, MA 02114
617-726-4141, fax 617-726-6789, nzervas@partngrs.o

99



ACTIVE MEMBERS

Elected
EBEN ALEXANDER, Il (Holley) ......cccccceeeeiiiiiiiinee 1999
Focused Ultrasound Surgery Foundation
213 Seventh Street NE
Charlottesville, VA 22902
434-220-4993 ext. 201, fax 434-220-49&8lexander@fusfoundation.org

ANTHONY L. ASHER (Gillian) .......ccoooviiiiiiii i 2009
Carolina Neurosurgery and Spine Associates
225 Baldwin Avenue
Charlotte, NC 28204
704-376-1605, fax 704-831-3028her@cnsa.com

ISSAM AWAD (Catherine {Cathy}).........ccccevvvvvevenenn. 996
Division of Neurosurgery, Burch 224
Northshore University Health Systems
2650 Ridge Avenue
Evanston, IL 60201
847-570-1440, fax 847-570-1442, iawad@northshoge.o

JULIAN BAILES (Colleen)......cccccveveeeiiiiiiiiiiiiiinene 2002
Department of Neurosurgery, Suite 4300
West Virginia University School of Medicine
One Medical Center Drive
Morgantown, WV 26506-9183
304-293-5041, fax 304-293-4819, jbailes@hsc.wwu.ed

NICHOLAS BARBARO (Sue Ellen) ........cccceevvievivinnnnns 2002
University of California San Francisco
Neurosurgery, Box 0112

San Francisco CA 94143-0112
415-353-3557, fax 415-353-3997, barbaron@neurastsfjedu

GENE BARNETT (Cathy Ann Sila)...............c..oooooe. 2000
Brain Tumor Institute, Neurosurgery/S80
Cleveland Clinic Foundation
9500 Euclid Avenue
Cleveland, OH 44195
216-445-1379, fax 216-444-9170, barnetg@ccf.org

DANIEL BARROW (Molli€) .......uvveveeiieeeiiiiiiiieieeeenn, 993
Section of Neurosurgery, Suite 6400
The Emory Clinic
1365 B Clifton Road NE
Atlanta, GA 30322
404-778-3895, fax 404-778-4472, daniel.barrow@eimeaithcare.org
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DAVID BASKIN (JUHE)....ee e e 2006
Department of Neurosurgery, Suite #944
Methodist Neurological Institute
6560 Fannin Street
Houston, Texas 77030
713-441-3800, fax 713-793-1001, dbaskin@tmhs.org

H. HUNT BATJER (Janet) .......ccccoveeeeieeeeniiiiiiiieeae 1996
Department of Neurological Surgery, Suite 2210
Northwestern University Medical School
676 North St. Clair Street,

Chicago, IL 60611
312-695-6285, fax 312-695-022hatjer@nmff.org

MITCHEL BERGER (JO@N) .....ccuviiiiiiiieeee e 199
UCSF Department of Neurosurgery
505 Parnassus Avenue, M-786
Box 0112
San Francisco, CA 94143-0112
415-353-3933, fax 415-353-3910, bergerm@neuroscsfedu

KEITH BLACK (Carol Bennett) ........cccceevvvvvvvviveennim 1995
Cedars-Sinai Medical Center
Maxine Dunitz Neurosurgical Institute
8631 West Third Street, Suite 800 East
Los Angeles, CA 90048
310-423-1773, fax 310-423-1008ack@cshs.org

LAWRENCE BORGES (Susan) .......ccccccvvvviiiieiiiniinnnnnn. 1993
Neurosurgery, White 1205
Massachusetts General Hospital
55 Fruit Street
Boston, MA 02114
617-726-6156, fax 617-724-7407, Iborges@partnegs.o

CHARLES BRANCH, JR. (LeSA).......cccevvvvvvevverreeerennn, 1996
Department of Neurosurgery
Wake Forest University- Baptist Medical Center
Medical Center Boulevard
Winston-Salem, NC 27157-1029
336-716-4083, fax 336-716-3065, chranch@wfubmc.edu

HENRY BREM (Rachel) ... 1996
Neurosurgery, Meyer 7-113
Johns Hopkins Hospital
600 N. Wolfe Street
Baltimore, MD 21287
410-955-2252, fax 410-955-8263, hbrem@jhmi.edu
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JEFFREY BRUCE (RebECCA) ....ccvvveveviiiiiiiiiiiiaeeeeend 020
Neurological Institute, Rm. 434
Columbia University Medical Center
710 W. 168th Street
New York, NY 10032
212-305-7346, fax 212-305-2036b2@columbia.edu

KIM BURCHIEL (Debra) .........uuvuvvumiuiiiiiiiiiinnnnnsmnn 1992
Dept of Neurosurgery
Oregon Health & Science University
3303 SW Bond Avenue
Portland, OR 97201
503-494-7978, fax 503-494-7161, burchiek@ohsu.edu

FADY CHARBEL (Alexandra) ..........cccccveeeveeinnnnnnnnnnnnd (0720]
Department of Neurosurgery, (MC 799)
University of lllinois at Chicago
912 South Wood Street
Chicago, IL 60612
312-996-4842, fax 312-966-9018, fcharbel@uic.edu

E. ANTONIO CHIOCCA (Charlotte).........coovvvvveiiiiiinannnn,

Ohio State University Medical Center

Department of Neurosurgery

N-1021 Doan Hall

410 W. 16" Avenue

Columbus, OH 43210

614-293-9312, fax 614-293-4024, ea.chiocca@osuwuc.e

ALAN COHEN ( Shenandoah Robinspn..................... 1999
Division of Neurosurgery
Rainbow Babies and Children’s Hospital
Room B-501
11100 Euclid Avenue
Cleveland, OH 44106
216-844-5741, fax 216-844-5710, alan.cohen@uhirs.co

E. SANDER CONNOLLY, Jr (Christine) ..................... 2004
Department of Neurosurgery
Columbia University, Room 435
710 West 168 Street
New York City, NY 10032
212-305-0376, fax 212-305-2026, esc5@columbia.edu

GARTH REES COSGROVE (Karen) .......cccccoeevvvvvnnee. 1997
Lahey Clinic Medical Center
Department of Neurosurgery
41 Mall Road
Burlington, MA 01805
781-744-1990, fax 781-744-1147, g.rees.cosgrove@larg
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WILLIAM COULDWELL (Marie Simard).................. 1999
Department of Neurosurgery
University of Utah
175 North Medical Drive East
Salt Lake City, UT 84132
801-581-6908, fax 801-581-4385, william.couldweligp.utah.edu

ARTHUR DAY (DANQ) ..eevieeeeeiiiiiiiieiieiaeeee e s 1990
Department of Neurosurgery
University of Texas Medical School at Houston
6400 Fannin, Suite 2800
Houston, TX 77030-0000
P: 713.704.7100, F: 713.704.7370, Arthur.l.day@uott.edu

JOHNNY DELASHAW (Fran) .......ccccceeeeiiiieeeesiiiienaenns 2004
Department of Neurological Surgery, CH8N
Oregon Health Sciences University
3303 SW Bond Avenue
Portland, OR 97239
503-494-4314, fax 503-494-0870, Delashaw@ohsu.edu

ROBERT DEMPSEY (Diane).......ccccevvvveveeiiiiieeeeniieenn 599
Department of Neurological Surgery, Room K4/822
University of Wisconsin
600 Highland Avenue
Madison, WI 53792
608-263-9585, fax 608-263-1728, dempsey@neuraosisgedu

JAMES DRAKE (Elizabeth Jane)..........ccooiiiiiiiiiii e

Division of Neurosurgery

Roy C. Hill Wing, Suite 1504

The Hospital for Sick Children

555 University Avenue

Toronto, Ontario, M5G 1X8

Canada

416-813-6125, fax 416-813-4975, james.drake @ Sisk&a

ANN-CHRISTINE DUHAIME ... 2009
Pediatric Neurosurgery
Massachusetts General Hospital
Boston, MA
617-643-9175, fax,
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MICHAEL FEHLINGS (Darcy)......cccccccviviiiiiiiiineienen, 2004
Neurosurgery, Suite 4W-449
Toronto Western Hospital
339 Bathurst Street
Toronto, Ontario M5T 2S8
Canada
416-603-5627, fax 416-603-5298, mchael.fehlings@uinca

RICHARD FESSLER (Carol) ......cccuvvvieiiieeiiiiiiiiieeeen. 200
Department of Neurosurgery, Suite 2210
Northwestern University
676 North St. Clair,

Chicago, IL 60611
312-695-6200, fax 312-695-0225, rfessler@nmff.org

KEVIN FOLEY (LYNN)..ciiiiiiiiiiieiiiiiee e 1999
Image-Guided Surgery Research Center
Semmes-Murphey Clinic, Suite 200
1211 Union Avenue
Memphis, TN 38104
901-259-5340, fax 901-259-2058, kfoley@usit.net

ROBERT FRIEDLANDER (EUQENIA)... ... ceeeveeereeeeeeeennn. 2006

Department of Neurological Surgery, Suite B449
UPMC Presbyterian

200 Lothrop Street

Pittsburgh, PA 15213

412-647-6358, fax 412-864-328#iedlanderr@upmec.edu

WILLIAM FRIEDMAN  (Ransom).........cccccccvvvvvvvennnnen 1995
Department of Neurosurgery
University of Florida Health Sciences Center
P.O. Box 100265, MBI
Gainesville, FL 32610-0265
352-273-9000, fax 352-392-8413, friedman@neurasyrgfl.edu

DANIEL FULTS, Il (Carol)......ccccceevveiiiiiiiii eleirg
Clinical Neurosciences Center, Room 5229
University of Utah
175 North Medical Drive East
Salt Lake City, UT 84132-2303
801-581-6908, fax 801-581-4385, daniel.fults@hstedu

STEVEN GIANNOTTA (Sharon)......c.ccccveeriiiviineennnnnn 1992
Department of Neurosurgery, Suite 3300
University of Southern California
1200 North State Street
Los Angeles, CA 90033-4525
323-226-7421, fax 323-226-7833, giannott@usc.edu
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M. SEAN GRADY (Debra)......ccccccccvvvviiviiiiiiiiiiiieies e 2003
Department of Neurosurgery
University of Pennsylvania
Silverstein Pavilion, " Floor
3400 Spruce Street
Philadelphia, PA 19104
215-349-8325, fax 215-349-5108, gradys@uphs.upenn.

MURAT GUNEL .ot e e 2009
333 Cedar Street, TMP4
New Haven, CT 06510
203-737-2096, fax 203-785-2044urat.gunel@yale.edu

MARK HADLEY  (LOKi) .eeeiiiiiiiieeeiiiiiie e 2001
Division of Neurosurgery
University of Alabama
1030 Faculty Office Tower
510 20th Street South
Birmingham AL 35294
205-934-1439, fax 205-975-6081, mhadley@uabmc.edu

ROBERT HARBAUGH (Kimberly)........cccooocviiiennnns 2001
Department of Neurosurgery
Penn State University—Milton S. Hershey Medicahtée
30 Hope Drive

Hershey PA 17033-0850
717-531-4383, fax 717-531-3858, rharbaugh@psu.edu

HAYNES LOUIS HARKEY, Il (Alison).........ccccuvvnnnes 2002
Department of Neurosurgery
University of Mississippi Medical Center
2500 North State Street
Jackson, MS 39216-4505
601-984-5714, fax 601-815-9658, lharkey@neurosyrgersmed.edu

GRIFFITH HARSH, IV (Meg Whitman)...................... 2001
Department of Neurosurgery, CC2222
Stanford University Medical Center
875 Blake Wilbur Drive
Stanford, CA 94305-5826
650-725-0701, fax 650-498-4686, gharsh@stanfoud.ed

CARL HEILMAN (Carolyn) ....cccceeeevvviiiiiiiieeeeeeeeeenns 2002
Department of Neurosurgery, # 178
Tufts Medical Center
800 Washington Street
Boston, MA 02111
617-636-5860, fax 617-636-7587, cheilman@tuftsedenter.org
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MATTHEW HOWARD, Il (Delia)...........ccceeeeeeeee.n. 2004
Department of Neurosurgery, 1840 JPP
University of lowa Hospitals & Clinics
200 Hawkins Drive
lowa City, 1A 52242
319-356-8468, fax 319-353-6605, matthew-howard @aiedu

BERMANS J. ISKANDAR (JenNy).....c.ocvviiriiiiiiiiiiiieiie e 2007
Department of Neurological Surgery, K4/832
University of Wisconsin Hospitals & Clinics,
600 Highland Avenue
Madison, WI 53792
608-263-9651, fax 608-263-1728kandar@neurosurg.wisc.edu

IAIN KALFAS  (HOIlY) v e 2003
Department of Neurosurgery (S-80)
Cleveland Clinic Foundation
9500 Euclid Avenue
Cleveland, OH 44195
216-444-9064, fax 216-636-3174, kalfasi@ccf.org

DOUGLAS KONDZIOLKA (SuSan).......ccccccveeeeeiivenenn. 1998
Department of Neurological Surgery
University of Pittsburgh Medical Center, Suite Bo4
200 Lothrop Street
Pittsburgh, PA 15213
412-647-6782, fax 412-647-0989, kondziolkads@uphe.

WILLIAM E. KRAUSS  (JOAN) ...vvviiiiiiiiiininiiininiannanseesssmmmmmmanens 2007
Department of Neurologic Surgery,
Mayo Clinic, Gonda 8-209
200 f' Street SW
Rochester, MN 55905
507-284-3331, fax 507-284-5206auss.william@mayo.edu

FREDERICK F. LANG (Gildy Babiera) ...........c.cooeiiiieinn. 2009
Department of Neurosurgery, Unit 442
1515 Holcombe Blvd
Houston, TX 77030
713-792-2400, fax 713-794-493(ing@mdanderson.org

MICHAEL LAWTON (SUzanne) .........ccoviieiii i 2003
Department of Neurosurgery
UCSF, M-780C
505 Parnassus Avenue
San Francisco, CA 94143-0112
415-353-3998, fax 415-353-3907, lawtonm@neurososj.edu

106



ELAD I. LEVY (Cynthia {Cindy}) ....cvvvviii i e 2008
Department of Neurosurgery
State University of New York at Buffalo
3 Gates Circle
Buffalo, NY 14209
716-887-5200, fax 716-887-467/Hconnor@ubns.com

MICHAEL LEVY (Karen) .....cccviiiiiie i e e 2003
Department of Neurosurgery, Suite 502
University Childrens Medical group
8010 Frost Street
San Diego, CA 92123
858-966-8574, fax 858-966-7930, mlevy@chsd.org

CHRISTOPHER LOFTUS (Sara Sirna).............uevevennnns 1992
Department of Neurosurgery
Temple University
3401 North Broad Street
Philadelphia PA 19140
215-707-2620, fax 215-707-3831, cloftus@temple.edu

ANDRES LOZANO (Marie Slegr) .......cccceuvrmmmmmnnnnnnnnnnns 2004
Neurosurgery, Rm 4-447 West Wing
Toronto Western Hospital
399 Bathurst Street
Toronto, Ontario Canada M5T 2S8
416-603-6200, fax 416-603-5298, lozano@uhnresuatorca

R. LOUGHLIN MACDONALD (Sheilah).................... 2000
Division of Neurosurgery
St. Michael's Hospital
30 Bond Street
Toronto, ON M5B 1W8
416-864-5452, fax 416-864-563%acdonaldlo@smh.toronto.on.ca

ROBERT MACIUNAS (Ann Failinger).........cccccuveeeee... 1999
Department of Neurological Surgery, HH5
University Hospitals-Case Medical Center
11100 Euclid Avenue
Cleveland, OH 44106
216-844-5743, fax 216-844-30Idpert.maciunas@uhhospitals.org

JOSEPH MADSEN (llonna Rimm)..........ccccveeeeneeeennnns 2003
Department of Neurosurgery
Children’s Hospital of Boston
300 Longwood Avenue
Boston, MA 02115
617-355-6005, fax 617-734-2628, joseph.madsen@dokard.edu
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TIMOTHY MAPSTONE (Barbara).......cccccccceeeeniinnnnnee. 2004
Department of Neurosurgery
University of Oregon Health Science Center
Suite 400
1000 North Lincoln Blvd.
Oklahoma City, OK 73104
405-271-4912, fax 405-271-3091, timothy-mapstonel@o.edu

JAMES MARKERT (Laili).......ccoevviviiiiiiiiii, 2002
Neurosurgery, University of Alabama at Birmingham
1050 Faculty Office Towers
510 20th Street South
Birmingham, AL 35294-3410
205-934-2918, fax 205-996-4674, jimarkert@uabmc.edu

MARC MAYBERG (Teresa{Terry}) ...c.ccccccrrivienrnnnnnnn. 1995
Swedish Neuroscience Institute, Suite 500
550 17 Avenue
Seattle, WA 98122
206-320-2805, fax 206-320-2827, marc.mayberg@sheatg

PAUL MCCORMICK  (DOFIS) ...cvcviviririereieisiesesesesesesssmnanasesesenns 1998
Department of Neurosurgery
Neurological Institute
710 West 168th Street
New York, NY 10032
212-305-7976, fax 212-342-6856;m6@columbia.edu

CAMERON G. MCDOUGALL (Inga Wiens).........ccovcvviiiiiiiinaannnns 2007
Barrow Neurologic Institute
2910 N. & Avenue
Phoenix, AZ 85013
602-406-3964, fax 602-406-713Ffm@bnaneuro.net

GUY McKHANN (Lianne de Serres McKhann)...................... 2006
Neurological Institute, NI-42
Columbia University Medical Center
710 West 168 Street
New York, NY 10032
212-305-0052, fax 212-305-3628n317@columbia.edu

FREDRIC MEYER (Ir€N€)........cuvvvvverrirriniinrinnnnnnnnnnns 1995
Department of Neurologic Surgery
Mayo Clinic, Gonda 8-209
200 First Street SW
Rochester, MN 55905
507-284-5317, fax 507-284-5206, meyer.fredric@mego
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RAJIV MIDHA  (Vandy) .......coooieiiiiiiiii i e e e, 2007
Clinical Neurosciences
Foothills Medical Centre, Room 1195
1403 29 Street N.W.
Calgary, Alberta T2N 2T9
403-944-1259, fax 403-270-78#8jmidha@ucalgary.ca

JACQUES MORCOS (FIONa) .....coeeeiiiiiiieieeae e 200
Department of Neurological Surgery (D4-6)
Lois Pope Life Center
1095 NW 14th Terrace
Miami, FL 33136
305-243-4675, fax 305-243-3337, jmorcos@med. meai.

KARIN M. MURASZKO (Scott Van Sweringen)..................... 2007
Department of Neurosurgery
University of Michigan, 3470 Taubman Center
1500 E. Medical Center Drive
Ann Arbor, Ml 48109-5338
734-936-5015, fax 734-647-096&rinm@umich.edu

ANIL NANDA (LAUIA) «euueiinie et et e e e e e e 2008
Department of Neurological Surgery
Louisiana State University HSC-Shreveport
1501 Kings Highway
Shreveport, LA 71130
318-675-6404, fax 318-675-6867, ananda@I|suhsc.edu

RAJ NARAYAN (TiNA).....e ittt e e e e e e 2005
University of Cincinnati, College of Medicine
Department of Neurosurgery, Room 4314
P.O. Box 670515
231 Albert Sabin Way
Cincinnati, OH 45267-0515
513-558-3556, fax 513-558-7702, raj.narayan@uc.edu

DAVID NEWELL (Shirley)........cccooviviiieieeieeeeeecee 2002
Swedish Neuroscience Institute, Suite 500
550 17" Avenue
Seattle, WA 98122
206-320-2800, fax 206-320-2827, david.newell@saedrg

CHRISTOPHER OGILVY ..ottt 2000
Neurosurgery, Wang 745
Massachusetts General Hospital
55 Fruit Street
Boston, MA 02114
617-726-3303, fax 617-726-7501, cogilvy@partnegs.o
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ALESSANDRO OLIVI (LUISA) +.ueueieiie e e e e 2007
Department of Neurosurgery, Phipps 1-100
The Johns Hopkins Hospital
600 N. Wolfe Street
Baltimore, MD 21287
410-955-0703, fax 410-614-987aklivi@jhmi.edu

NELSON OYESIKU (LOIQ)......cco i e e e 2005
Department of Neurosurgery, Suite #6200
Emory University School of Medicine
1365-B Clifton Road, N.E.
Atlanta, GA 30322
404-778-4737, fax 404-778-4472, noyesik@emory.edu

STEPHEN PAPADOPOQULOS (Penny) .......ccccecvvveeene 2000
Barrow Neurological Institute
2910 N. Third Avenue
Phoenix, AZ 85013
602-406-3159, fax 602-406-3167, stvpapa@bnanestro.n

BRUCE POLLOCK (KriSten) ..........cevvvvuvvemememinennnennnns o
Department of Neurologic Surgery
Mayo Clinic, Gonda 8-209
200 First Street SW
Rochester, MN 55905
507-284-5317, fax 507-284-5206, pollock.bruce @ megwo

A. JOHN POPP (Margaret Vosburgh) ..........ccccccccvnnnnnnns 200
Department of Neurosurgery, PBB3
Brigham & Women’s Hospital
15 Francis Street
Boston, MA 02115
617-525-9419, fax 617-734-834@pppl@partners.org

COREY RAFFEL (Kathy) 1998
Division of Pediatric Neurosurgery
Nationwide Children’s Hospital
The Ohio State University
700 Children’s Drive
Columbus, OH 43205
614-722-2014, fax 614-722-2041, corey.raffel @matimlechildrens.org

HOWARD A. RIINA (ANNE) ... e e 2008
Department of Neurological Surgery
Weill Medical College of Cornell Universtiy,
New York Presbyterian Hospital
525 East 68 Street
New York, NY 10021
212-746-5953, fax 212-746-841&r9005@med.cornell.edu
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DAVID ROBERTS (Kathryn).........cccccuvvvvvvuiviiiiiiininnnns 996
Section of Neurosurgery
Dartmouth-Hitchcock Medical Center
One Medical Center Drive
Lebanon, NH 03756
603-650-8734, fax 603-650-7911, david.w.roberts@aauth.edu

GERALD (Rusty) RODTS (Kelly) ....cocoeeeveiiiii 2003
Neurosurgery, Suite 3000
Emory Spine Center
59 Executive Park South
Atlanta, GA 30329
404-778-6227, fax 404-778-6310, grodts@emory.edu

ROBERT ROSENWASSER (Deborah August)............ 1996
Neurosurgery, " Floor
Thomas Jefferson University Hospital
909 Walnut Street
Philadelphia, PA 19107
215-503-7022, fax 215-503-2452, robert.rosenw@pferson.edu

JAMES RUTKA (MAr0)....ue it e e e 1996
Division of Neurosurgery, Suite 1503
The Hospital for Sick Children
555 University Avenue
Toronto, Ontario M5G 1X8
Canada
416-813-6425, fax 416-813-4975, james.rutka@stkka

RAYMOND SAWAYA ..o (00%]
Department of Neurosurgery, Unit 442
The University of Texas M.D.
Anderson Cancer Center
1515 Holcombe Boulevard
Houston, TX 77030
713-563-8749, fax 713-563-1804, rsawaya@mdandengpn

MICHAEL SCHULDER (LU StEINDEIG)...... e veeeeeeeeeeere e

Department of Neurosurgery, 9 Tower

North Shore University Hospital

300 Community Drive

Manhasset, NY 11030

516-562-3065, fax 516-562-3631, schulder@nshs.edu

WARREN SELMAN (Diana) ........ccceeeveeeeeiiiiiiiiniineeeenn. 9B
Department of Neurosurgery, HAN 5042
University Hospitals Case Medical Center
11100 Euclid Avenue
Cleveland, OH 44106
216-844-7600, fax 216-844-3014, warren.selman@syitads.org
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CHRISTOPHER SHAFFREY (Catherine)..........cccocvvvvvvvnnnnen. 2006
Department of Neurological Surgery
University of Virginia Health System
P.O. Box 800212
Charlottesville, VA 22908-0212
434-243-9714, fax 434-243-9248, cis8Z@virginia.edu

MARK E. SHAFFREY (Caroline Smith Shaffrey) .................... 2008
Department of Neurological Surgery
University of Virginia Health System
P.O. Box 800212
Charlottesville, VA 22908- 0212
434-924-1843, fax 434-982-026#es8c@virginia.edu

J. MARC SIMARD (Monique Bellefleur)............cccc...... 1999
Neurosurgery, Suite S12D04B
University of Maryland
22 South Greene Street
Baltimore, MD 21201
410-328-0850, fax 410-328-0756simard@smail.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

PHILIP STARR (Chanta) .........cccccvvvvviviiiieiiieieieeieee 2004
Department of Neurosurgery, Box 0445
University of California, San Francisco
533 Parnassus Avenue
San Francisco, CA 94143
415-353-7500, 415-353-2889, starrp@neurosurgedsf.

GARY STEINBERG (Sandra Garritano)......... ce coeevvieenannns 2006
Department of Neurosurgery, Room R281
Stanford University Medical Center
300 Pasteur Drive
Stanford, CA 94305
650-723-5575, fax 650-723-281dsteinberg@stanford.edu

PHILIP STIEG ...ttt eee e 2001
Neurological Surgery, Box 99
Weill Medical College — Cornell University
525 E. 68th Street
New York, NY 10065
212-746-4684, fax 212-746-6607, pes2008@med.dadel
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RAFAEL J. TAMARGO (TerITY) oveieiiieeie e e e 2009
Department of Neurosurgery, Meyer 8-181
Johns Hopkins Hospital
600 North Wolfe Street
Baltimore, MD 21287
410-614-1533, fax 410-614-1783, rtamarg@jhmi.edu

B. GREGORY THOMPSON (Ramona)..............cc........ 2004
Department of Neurosurgery, 3470 TC 3552
University of Michigan Medical Center
1500 East Medical Center Drive
Ann Arbor, Ml 48109-5338
734-936-7493, fax, 734-936-9294, gregthom@med lumat

VINCENT TRAYNELIS (JOan).......c.ccuvvvevreervevvvnnninnnnnns 2001
Department of Neurosurgery, Suite 1115
Rush University Medical Center
1725 West Harrison
Chicago, IL 60612
312-942-6628, fax 312-563-33@8cent_traynelis@rush.edu

MICHAEL TYMIANSKI  (D@WnN) ....vieiieie i e e 2009
Division of Neurosurgery, 4W435
Toronto Western Hospital
399 Bathurst Street
Toronto, ON M5T 2S8
416-603-5899, fax 416-603-5508ike.tymianski@uhn.on.ca

ALEX B. VALADKA (Patty).......oooieiiiiiiiieiiiie e e 2007
Seton Brain and Spine Institute, Suite #300
1400 N IH 35
Austin, TX 78701
512-324-8300, fax 512-324-83valadka@gmail.com

HARRY VAN LOVEREN (Jeffrie Hood)..........cccceeee.... 1995
Department of Neurosurgery
South Tampa Center"7loor
University of South Florida
2 Tampa General Circle
Tampa, FL 33606
813-259-0965, fax 813-259-0838;anlove @health.usf.edu

DENNIS VOLLMER (Dorothy)......cccceevieeeeniiiiiiiiieenn. 2001
Colorado Brain & Spine Institute, Suite #220
499 E. Hampden Ave.,
Englewood, CO 80113

303-783-8844, fax 303-783-2002, dvolimer@coloradmasurgery.com
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RAND VOORHIES (Terry)....ceeeeiieeeieeiiiiiieeeeeeeennnnns 1996
Neurosurgery, Suite 510
Southern Brain and Spine
4228 Houma Blvd
Metairie, LA 70006
504-454-0141, fax 504-889-7208porhies@sbsdocs.net

M. CHRISTOPHER WALLACE (Katie)..................... 2003
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 @uica

RONALD WARNICK (ANQ)......cccovviiiiiiiiiiiiiiieiiiiieieeeee, 2000
Neurosurgery, # 3100
222 Piedmont Avenue
Cincinnati, OH 45219
513-475-8629, fax 513-475-8664, nsgymd@mac.com

ERIC ZAGER (Marirosa Colon) .........ccoviiiiiiiiii i,
Department of Neurosurgery
Silverstein Building, 8 Floor
University of Pennsylvania Hospital
3400 Spruce Street
Philadelphia, Pennsylvania 19104
215-662-3497, fax 215-349-5534, zagere@uphs.upeun.
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SENIOR CORRESPONDING MEMBERS

Elected
HIROSHI ABE (YOKO) ..coviiiiiiiiieiiiiiiee e 1999
Medical Scanning Sapporo Clinic
N-4, W-5, Chuoku
Sapporo, Hokkaido 060-0004
JAPAN
81-11- 208-3501, fax 81- 11-208-3502, hiroshiABE@=M

JOAO (JOHN) ANTUNES (Maria do Ceu Machado)...2001
Hospital de Santa Maria
Servico de Neurocirurgia
Av. Prof Egas Moniz
1649-035, Lisbon
PORTUGAL
351-21-797-2855, fax (same #), jlobo.antunes@takEpac.pt

R. LEIGH ATKINSON (Noela).............ccceeeiviiiiinnnnnn. 1989
201 Wickham Terrace
Brisbane, Queensland 4000
AUSTRALIA
61-7- 3839-3393, fax 61- 7-3832- 2005, leighatkim@mptusnet.com.au

ARMANDO BASSO (Milva)........cccccvviiiireeee e, 996
Ayacucho 1342
Buenos Aires, 1111
ARGENTINA
54-11- 4806-3635, fax 54-11-4806-653atmandojbasso@aol.com

ALBINO BRICOLO (Annapaola Zandomeneghi)......... 2002
Department of Neurosurgery
University Hospital of Verona
Piazzale Stefani 1
Verona 37126 ITALY
39-045-8122007, fax 39- 045- 916790, albino.ba@univr.it

MARIO BROCK (Christin@) .........ccccoeevveviiiniiinenenn, 2001
Pueckler Strasse 10
D-14195
Berlin, GERMANY
49-177-825-2571, fax 49-89-727-324, prof. m@riokrde

115



JACQUES BROTCHI (Rachel) .........cccoeeeviiiiii. 2003
Department of Neurosurgery
Erasme Hospital, Universite Libre de Bruxelles
808, Route de Lennik
B-1070 Brussels
BELGIUM
32-2-555- 3694, fax 32-2-555- 375brotchi@skynet.be

LUC CALLIAUW ( DOF@) ... v iieiie e et e e e et e e e 1988
Sint-Annarei 19
B-8000, Brugge
BELGIUM
32-50-344-377, fax 32-50-344-377, luccalliauw@ haitroom

H. ALAN CROCKARD (Caroling)........c.coeoviiiiiiiiiiin s 1992
Department of Surgical Neurology
The National Hospital for Neurology and Neurosuyge
Queen Square
London, England WC1N 3BG
UNITED KINGDOM
44-20-7 829- 8714, fax 44-20-7676- 2044, alanlaot@tiscali.co.uk

GIUSEPPE DALLE ORE (Guisi Scimone)................... 1970
Casa di Cura Villa Lieta
Via Anzani n. 12
Verona 37126
ITALY
39-045-914430, fax 39-045-914430, dalleore @libEro.

NOEL G. DAN (Adrienne)......cccccccvevvveiiiiieiiiiiiiieeieen 1989
Specialist Medical Centre
235 New South Head Road
Edgecliff, N.S.W. 2029
AUSTRALIA
61-2-9327-8133, fax 61-2- 9327-5807, noeld@medlesiu.au

EVANDRO DE OLIVEIRA (Marin@) ............eevvvvvvvennnns 2002
Praca Amadeu
Amaral 27 Andar 5
01327-010 Sao Paulo, SP
BRAZIL
55-11-288-8635, fax 55-11-251-1766, icne@uol.com.b

NICOLAS DE TRIBOLET (Veronique) ........ccccceeeeen... 1995
Cour St. Pierre 7
CH-1204 Geneva
SWITZERLAND
41-795400844, nicolas.detribolet@unige.ch
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JACQUES DE VILLIERS (Jeanne Marie Erica)........... 1986
7 Finsbury Avenue
Newlands
Cape Town, 7700
REPUBLIC OF SOUTH AFRICA
27-21-674- 3828, fax (same #)devill@iafrica.com

HANS ERICH DIEMATH (Karoling) ............ccccvvveeee... 1970
Maxglaner Hauptstrasse 6
A-5020, Salzburg
AUSTRIA
43-662-62-28-50, fax 43-662-62- 28-5@diemath@inode.at

HERMANN DIETZ (EIfrun) ......ccccooiviiinnnd 940
An Der Trift 10/B
D-30559, Hannover
GERMANY
49-511-525-686, fax (same #)

VINKO DOLENC (Anabe)........ccccovviiveeiiiiiiiie e 1988
Neurosurgical Department
University Hospital Center - Ljubljana
Zaloska cesta 7
Ljubljana, SI-1525
SLOVENIA
38 6-1-522- 2218, fax (same #nko.dolenc@kclj.sljanja.boh@kclj.si

RUDOLF FAHLBUSCH ....eviiiiiiieeieeee e 199
International Neuroscience Institute
Rudolf-Pichlmayr-Str. 4
D-30625 Hannover
GERMANY
49-511-27092-828, fax 49-511-27092-98hlbusch@ini-hannover.de

F. JOHN GILLINGHAM (Judy) 1962
Unable to locate contact information

HECTOR GIOCOLI (Maria Cristina Garcia)................ 2000
Address unknown

JAIME GOMEZ  (LUCY) wvuuiiieeiiieeiiiiie e e eee e e 1975
148 Newcastle Drive
Jupiter, FL 33458-3021
561-694-2853, drgomezmd@gmail.com

SALVADOR GONZALEZ-CORNEJO (Rosa)............ 1982
Address unknown

117



ERNST H. GROTE (Julianna)...........cccceumvmninninnnnnnnnnnd o8u
Ob der Grafenhalde 7
D-72076 Tuebingen
GERMANY
49-7071-408993, fax 49-7071-408994, je.grote @weeb.d

DAE HEE HAN (Sung Soon ChO) ... 919
#39 Boramae-Gil
Dongjak-Gu
Seoul, 156-707
SOUTH KOREA
82-2-870-2305, fax 82-2-766-332fachan@snu..ac.kr

HAJIME HANDA (HIroko)......cccvvvveeeeeiieiiiiiiiieeee e 1985
228-136 Naka-machi
Iwakura Sakyo-ku
Kyoto, 606-0025
JAPAN
81-75-701-8470

NOBUO HASHIMOTO ( Etsukg 2003
5-7-1 Fujishiro-dai
Suita, Osaka 565-8565
JAPAN
81-6-6833-5012, fax 81-6-6833-9865, hashimot@tsg.go.jp

FABIAN ISAMAT (Maria Victoria {Marivi})............... 1989
Neurogroup
Clinica Sagrade Familia
Ronda eneral Mitre 95
08022 Barcelona
SPAIN
34-932118991, fax 34- 932531879, 3345 fir@comb.cat

SHOZO ISHII (AKIKO).....ccoeeieeieeeeeee e, 1975
5-24-16, Nakamachi
Setagaya-ku
Tokyo, 158-0091
JAPAN
81-3- 3703-7928, fax 81- 3-3703-7928

TAKESHI KAWASE (Mi€KO) ......cvvviiiiiiieiiiiiiiiiieeee. 1997
Department of Neurosurgery
Keio University, School of Medicine
35 Shinanomachi, Shinjuku-ku
Tokyo 160-8582
JAPAN
81- 3-5363-3807, fax 81- 3-3358- 0479, kawase@skeio.ac.jp
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HARUHIKO KIKUCHI ( YUrKO).... v i, 1993
Kobe City Medical Center
4-6 Minatojima-Nakamachi, Chuo-ku
Kobe 650-0046
JAPAN
81-78-302-4321, fax 81-78-302-8123

SHIGEAKI KOBAYASHI (HideKO) ..........vvvvviviiiiininnnns 1998
Medical Education and Research Center
Aizawa Hospital
Honjo 2-5-1
Matsumoto 390-8510
JAPAN
81-163-33-8600, fax 81- 263- 33-8716, skb0305@smAet.ne.jp

RAUL MARINO, JR (Angela)........ccccvuvirereeeeeeeiecciene w7
Instituto Neurologico De Sao Paulo
Rua Maestro Cardim, 808
Sao Paulo, SP 01323001
BRAZIL
55-11-3287-1130, fax 55-11-3141-9556, raulmarinol@om.br

A. DAVID MENDELOW (Michelle Davis)...........ccocovvivininnnenn. 2005
Department of Neurosciences, Ward 31
Newcastle General Hospital
Westgate Road
Newcastle Upon Tyne NE4 6BE
UNITED KINGDOM
0191-256-3151, fax 0191-256-3262, a.d.mendelow@acik

JORGE S. MENDEZ (Soledad) ............ccooevvivviiiiinnnnn, 1997
Marcoleta 367
Santiago
CHILE
562-770-950, fax 562- 639-5534,jorgemendez@mangpieht

JOHN DOUGLAS PICKARD [Charlotte (Mary)]......... 2001
Academic Neurosurgery Unit
Box 167, Level A4, Addenbrookes Hospital
Cambridge, England CB2 2QQ
UNITED KINGDOM
44-1223- 336-946, fax 44-1223- 216-926, prof.jdpé&echl.cam.ac.uk

HANS-JUERGEN REULEN (Ut€)......ccccevvviviiiiiieiennnn. 1998
Kastellstr. 5
81247 Munich
GERMANY
49-89-864-2524, hjreulen@gmx.de
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MADJID SAMII (Mahsdrid)........ccoovveeeiiiieiiiiiieeeeeenn, 1996
International Neuroscience Institute - Hannover
Rudolf-Pichlmayr-Str.4
30625, Hannover
GERMANY
49-511-270-92-700, fax 49-511-270- 92-706, sami@annover.de

JOHANNES SCHRAMM (Dorothea)..............cceeeeeennn. 2002
Neurochirurgische
Universitats.-Klinik
Sigmund-Freud Str. 25
D-53127 Bonn
GERMANY
49-228-287- 6500, fax 49- 228-287- 6573, Johasolsamm@ukb.uni-bonn.de

CHARAS SUWANWELA (Nitaya) .......cccevrvuvveeeeiiinnnnnn 1972
Chulalongkorn University Council
Chulalongkorn University
Phyathai Road
Bangkok, 10330
THAILAND
66-2-218-3305, fax 66-2 -218-3309, charas.s@cheik.

LINDSAY SYMON (Pauling)........cccccuvvvveveeeneiniinnnne 1982
Maple Lodge
Rivar Road
Shalbourne, Marlborough
Wiltshire, England SN8 3QE
UNITED KINGDOM
44-1672-870- 501, lindsaysymon@tixali.co.uk

KINTOMO TAKAKURA  (TsSuneko).........cceeeevvvvvvennnn. 1988
Institute of Advanced Biomedical Sciences
Tokyo Women’s Medical University
8-1, Kawadacho, Shinjukuku
Tokyo 162-8666
JAPAN
81-3-5367-9945ext. 6302, fax 81- 3- 5361-7796, &kaka@abmes.twmu.ac.jp

GRAHAM TEASDALE (Evelyn) ......ccccceeeeiiiiiiei. 2004
NHS Quality Improvement Scotland
Delta House
50 West Nile Street
Glasgow, Scotland G12NP
United Kingdom
011-44-141-225-5566, graham.teasdale@nhs.net
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DAVID THOMAS (Hazel).....ccoooeevvvveiiiiiiieeeeeeeiiiiee 1995

The National Hospital for Neurology & Neurosurgery

Private Consulting Rooms — Box 147

Queen Square

London, England WC1N 3BG

UNITED KINGDOM

44-207-391-8993, fax 44-207-391-88htarcel.yazbeck@uclh.nhsuk
roseann.mccrea@uclh.nhs.uk

E. SYDNEY WATKINS (SUS@N).....ccccvveeeiiiiiiiiiieeeeeennn. 1975
Belmont House
Coldstream
Berwickshire, England TD 12 4ET
UNITED KINGDOM

M. GAZI YASARGIL (Dianne) ........cccccvvveeeeereiniinnennnn 1975
Neurosurgery, #507
University of Arkansas for Medical Sciences
4301 West Markham
Little Rock, AR 72205-7199
501-686-6979, fax 526-5205, stellkathrynj@uams.edu
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CORRESPONDING MEMBERS

HELMUT BERTALANFFY  (AtSUKO).......cceviiiiiie i 2008
Department of Neurosurgery
University Hospital Zurich
Frauenklinikstr.10
CH-8091,Zurich
SWITZERLAND
41-44-255-2660, fax 41-44-255-4505, helmut.benffy@ usz.ch

A. GRAHAM FIEGGEN. (Karen) ..........ccoovviiiiiiiii i e, 2008
Division of Neurosurgery
H53 Old Main Building
Groote Schuur Hospital
Observatory 7925
Cape Town
SOUTH AFRICA
27-21-406-6213, fax 27-21-406-65%Faham.fieggen@uct.ac.za

KIYOHIRO HOUKIN  (HIrOMI) ....ovine i e e 2006
Department of Neurosurgery
South-1, West-16
Sapporo Medical University
Sapporo 060-8543
JAPAN
81-11- 611- 2111, fax 81-11- 614-1662, houkin@ saghir.jp

HEE-WON JUNG (Kyung Hee Park) ........ccooviiiiiiiiiie i, 2006
Department of Neurosurgery
Seoul National University Hospital
28, Yongon-dong, Jongno-gu
Seoul 110-744
SOUTH KOREA
82-11-391-2355, fax 82- 2- 831-072iynjung@snu.ac.kr

IMAD N. KANAAN (HUd&).... .ot e e 2008
Department of Neurosciences, MBC-76
King Faisal Specialist Hospital & Research Centre
P.O. Box 3354
Riyadh 11211
KINGDOM OF SAUDI ARABIA
966-1- 464-7272 Ext 32770, fax 966-1- 442- 41i3mad.kanaan@gmail.com
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ANDREW KAYE (Judith) ......ooviiiiiiiiiiiiiiie e 1996
Department of Neurosurgery, Room 426, 4 East
The Royal Melbourne Hospital
Grattan Street
Parkville, Victoria 3050
AUSTRALIA
61- 3- 9342- 8218, fax 61- 3- 9342-7273, andreyel@mh.org.au

BYUNG DUK KWUN (Eun JOO L€€).......ccevvvviiiiiiiiiiie, 2005
Department of Neurological Surgery
ASAN Medical Center
86 Asanbyeongwon-gil, Songpa-gu
Seoul 138-736
KOREA
82-2-3010-3552, fax 82-2-476-6738, bdkwun@amclseou

EDWARD MEE (Jane Elliott)..........covviiiiiiiiiii e 2005
Department of Neurosurgery
Auckland City Hospital

Private Bag
Auckland
NEW ZEALAND
649-520-9672, fax 649-520-96 Ejward.mee@xtra.co.nz
BASANT MISRA (S@SMita) .....ovvviiiiiieiie e e e e 2008
P.D. Hinduja National Hospital & MRC
V.S. Marg
Mahim, Mumbai 400 016
INDIA

91-22-24447204 or 24447214, fax 91-22-2444722D44A0425,
basantkmisra@gmail.com

MICHAEL MORGAN (Elizabeth)........ccccccvvvvvvviivnnnnne. 1999
Australian School of Advanced Medicine
Level 1 Dow Corning Building
3 Innovation Road
Macquarie University, N.S.W. 2109
AUSTRALIA
61- 2- 9850- 4012, fax 61-2- 9850-4010, michaetgan@mgq.edu.au

M.NECMETTIN PAMIR (Ferih@)..........ccccoviiiiiiiiiienn, 2006
Department of Neurosurgery
Inonu Cad. Okur Sok. No. 20
34742, Kozyatagi/Kadikoy
Istanbul
TURKEY
90-216-571-4483, fax 90-216-658-8456, pamirmn@gatam
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WAI SANG POON (Gillian KEW) .....ovviiiiiiiiiiiie i 2008
Division of Neurosurgery
Prince of Wales Hospital
Shatin, New territories
HONG KONG
852-2632-2624, fax 852-2637-7974, wpoon@surgehnk@au.hk

GABRIELE SCHACKERT (Hans) .......cccccvvvvvvvvvninnnnnns 2003

Klinik und Poliklinik fur Neurochirurgie

Fetscherstrasse 74

D-01307 Dresden

GERMANY

49- 351-458-2883, fax 49-351-458- 4304,Gabrielea8kert@uniklinikum-
dresden.de

VOLKER SEIFERT (Doris Faust-Seifert) .........c.c.ccevvvvvves . 2009
Department of Neurosurgery
Johann Wolfgang Goethe-University
Schleusenweg 2-16
60528 Frankfurt am Main, Germany
0049-69-6301-5295, fax 0049-69-6301seifert@em.uni-frankfurt.de

YONG-KWANG TU (Charlotte) ......ccoeveeeeiieiiieeeeeien 2007
Department of Neurosurgery
National Taiwan University Hospital
7 Chung-Shan South Road
Taipei 100
TAIWAN
886-2-2312-3456 EXT. 65078, 886-2- 2341-7454, ghiu.edu.tw
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DECEASED MEMBERS

Elected Deceased

EBEN ALEXANDER, JR. ............ 1950 ....cieennnn. 2004
Winston-Salem, North Carolina
(Senior)

JAMES R. ATKINSON ......... 1970 e 1978
Phoenix, Arizona
(Active)

PERCIVAL BAILEY ............ 1960 .., 1973
Evanston, lllinois
(Honorary)

GEORGE BAKER ....cccecevn..... 1940 .., 1993
Litchfield Park, Arizona
(Senior)

H. THOMAS BALLANTINE, JR. 1951 ......cccevvvnnn. 1996
Boston, Massachusetts
(Senior)

WILLIAM F. BESWICK ...... 1959 e, 1971
Buffalo, New York
(Active)

EDWIN B. BOLDREY .......... 1941 .o 1988
San Francisco, California
(Senior)

E. HARRY BOTTERELL ..... 1938....cc 1997
Kingston, Ontario, CANADA
(Senior)

ROBERT BOURKE .............. 1983, 699
Rockville, Maryland
(Senior)

SPENCER BRADEN........ Founder.......ccooevveieeaniinn.. 1969
Cleveland, Ohio
(Active)

F. KEITH BRADFORD ........ 1938 . 1971
Houston, Texas
(Active)
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JEAN BRIHAYE ................... 1975 i 1999
Bruxelles, BELGIUM
(Senior Corresponding)

KARL-AUGUST BUSHE ..... 1972 i, 1999
Wurzburg, GERMANY
(Senior Corresponding)

HOWARD BROWN .............. 1939 ., 099
San Francisco, California

(Senior)

FERNANDO CABIESES............... 1966.............. 2009
Lima, PERU

(Senior Corresponding)

JUAN CARDENAS................ 1966....cccveeiiiiiiiiennne 996
Mexico City, MEXICO
(Senior Corresponding)

HARVEY CHENAULT .................. 1949.....ccceene, 2006
Lexington, Kentucky
(Senior)

SHELLEY CHOU .......cco........ 1974 . 2001
Rio Verde, Arizona
(Senior)

JUAN CARLOS CHRISTENSEN1970 ...........cccuvueee 2003
Buenos Aires, ARGENTINA
(Senior Corresponding)

GALE CLARK ..oieieiieiieee 1970t e 1996
Oakland, California
(Senior)

W. KEMP CLARK .......cccoevinne. 1970....ciiie s 2007
Dallas, TX 75205-3103
(Senior)

DONALD COBURN. .............. 1938 .. 898
Wilmington, Delaware
(Senior)

JAMES CORRELL ............... 1966 ....ccvieiiiiiiieeiiiinn 020
Hampstead, North Carolina
(Senior)
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WINCHELL McK. CRAIG ..1942...............ccccce. 1960
Rochester, Minnesota
(Honorary)

EDWARD DAVIS ................. 1949 1988
Portland, Oregon
(Senior)

RICHARD DESAUSSURE, JR....... 1962............... 2008
Memphis, Tennessee
(Senior)

PEARDON DONAGHY ........ 1970, 1991
Burlington, Vermont
(Senior)

CHARLES DRAKE ............... 1958 .. 989
London, Ontario, CANADA
(Senior)

FRANCIS ECHLIN ............... 1944 ..o 889
New Paltz, New York
(Senior)

DEAN ECHOLS................ Founder........c.coovvennnne. 1991
New Orleans, Louisiana
(Senior)

GEORGE EHNI .......cceann. 1964.....ccccvveeee 1986
Houston, Texas
(Senior)

ARTHUR ELVIDGE ............. 1939 1985
Montreal, Quebec, CANADA
(Senior)

THEODORE ERICKSON ....1940 ... 1986
Madison, Wisconsin
(Senior)

JOSEPH EVANS.............. Founder................c. 1985
Kensington, Maryland
(Senior)

ROBERT FISHER ........ccvevina. . 1955, i 2003
Granada Hills, CA
(Senior)
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JOHN FRENCH...........cccc..... 1951 .. 1989
Los Angeles, California
(Senior)

LYLE FRENCH .......ccoeoune.... 1954 ..o 2004
Scottsdale, Arizona
(Senior)

JAMES GALBRAITH ........... 1947 oo 1997
Birmingham, Alabama
(Senior)

HENRY GARRETSON................ 1973, 2007
Louisville, KY
(Senior)

SIDNEY GOLDRING ........... 1964 ... 2004
St. Louis, Missouri
(Senior)

EVERETT GRANTHAM ..... 1942 ..., 1997
Louisville, Kentucky
(Senior)

JOHN GREEN ....ccovvvvivivi 1953 1990
Phoenix, Arizona
(Senior)

JAMES GREENWOOD, JR. 1952 ..o, 1992
Houston, Texas
(Senior)

WESLEY GUSTAFSON....... 1942 ... 1975
Jensen Beach, Florida
(Senior)

WALLACE HAMBY ............. 1941 1999
Pompano Beach, Florida
(Senior)

HANNIBAL HAMLIN .......... 1949 ... 1982
Providence, Rhode Island
(Senior)

JOHN HANBERY .....ccccccee.n. 1959 ..., 1996

Palo Alto, California
(Senior)
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JOHN HANKINSON ...... ...coeeeee. 1973 2007
Northumberland, England
(Senior Corresponding)

MAJOR GEN. GEORGE HAYES...1962.................. 2002
Washington, D. C.
(Senior)

MARK PETER HEILBRUN.. 1984..........ccccevvin... .. 2010
Snowbird, UT
(Senior)

E. BRUCE HENDRICK ........ 1968 ..., 2001
Toronto, Ontario, CANADA
(Senior)

JESS HERRMANN ............... 1938 919
Oklahoma City, Oklahoma
(Senior)

HENRY HEYL ..cccoceeviiiiieens 1951 ..t e 1975
Hanover, New Hampshire
(Senior)

JULIAN HOFF..........c.... ... 1975 e, 2007
Ann Arbor, Ml
(Senior)

HAROLD HOFFMAN.. ....... 1982 e 2004
Toronto Ontario, Canada
(Senior)

WILLIAM HUNT ..., 1970 1999
Columbus, Ohio
(Senior)

OLAN HYNDMAN ...oooviiiiiiinn 1942 ..o 1966
lowa City, lowa
(Senior)

KENNETH JAMIESON ....... 1970 1976
Brisbane, AUSTRALIA
(Corresponding)

SIR GEOFFREY JEFFERSONI1951 .......cccceeiiiininnne, 1961

Manchester, ENGLAND
(Honorary)
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HANS-PETER JENSEN....... 1980..cciiiieiiiiiiiiieeeeenn 2000
Kiel, GERMANY
(Senior Corresponding)

RICHARD JOHNSON .......... 1974 i, 1997
Manchester, ENGLAND
(Senior Corresponding)

WILLIAM KEITH........... Founder...........cc....... 1987
Toronto, Ontario, CANADA
(Senior)

ROBERT KING......... ......... 1958 2008
Syracuse, New York
(Senior)

KATSUTOSHI KITAMURA  1970.........ccovvvinennnne 2005
Japan
(Senior Corresponding)

ROBERT KNIGHTON ......... 1966...ccevieeiiiiieieeiiiien, 2004
Cherry Valley, California
(Senior)

RICHARD KRAMER ........... 1978 . 2001
Durham, North Carolina
(Inactive)

HUGO KRAYENBUHL ........ 1974 .., 1985
Zurich, SWITZERLAND
(Honorary)

KRISTIAN KRISTIANSEN 1967 ......cevvvveieeeeeiiinnnnee 1993
Oslo, Norway
(Senior Corresponding)

THEODORE KURZE ........... 1967 oo 2002
Newport Beach, California
(Senior)

LAURI LAITINEN............. 1972, 2007
FINLAND
(Senior Corresponding)

THOMAS LANGFITT ......... 1971 i, 2005

Philadelphia, Pennsylvania
(Senior)
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WALPOLE LEWIN .............. 1973 ., 098
Cambridge, ENGLAND

(Corresponding)

VALENTINE LOGUE .......... 1974 ... 2000
London, ENGLAND

(Honorary)

H.C. RUEDIGER LORENZ ..1998................. ..., 2008

Frankfurt, GERMANY
(Senior Corresponding)

HERBERT LOURIE ............. 1965, 1987
Syracuse, New York
(Senior)

JOHN LOWREY ............... 1965......... ... 2005
Kamuela, Hawaii
(Senior)

ALFRED LUESSENHOP ....1977............ 2009
Washington, DC
(Senior)

WILLEM LUYENDIJK ........ 1973 e 1995
Oegstgeest, NETHERLANDS
(Senior Corresponding)

ERNEST MACK ..o, 1956 . 2000
Reno, Nevada
(Senior)

M. STEPHEN MAHALEY ...1972..cccoiiiiiiiiiiieeeenn. 1992
Birmingham, Alabama
(Active)

LEONARD MALIS ............. 1073 i 2005
Hollis Hills, New York
(Senior)

GEORGE MALTBY ............. 1942 1988
Scarsborough, Maine
(Senior)

FRANK MARGUTH ............. 1978, 1991

Munich, GERMANY
(Senior Corresponding)
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DONALD MATSON .............. 1950........ccceee.

Boston, Massachusetts
(Active)

FRANK MAYFIELD ........ Founder...................

Cincinnati, Ohio
(Senior)

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

Chattanooga, Tennessee
(Senior)

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

Toronto, Ontario, CANADA
(Honorary)

J. MICHAEL MCWHORTER 1989...................

Winston-Salem, North Carolina
(Senior)

WILLIAM MEACHAM  ....... 1952

Nashville, Tennessee
(Senior)

JAMES MEREDITH ............. 1946.........coon

Richmond, Virginia
(Active)

J. DOUGLAS MILLER ......... 1988.......ccceei.

Edinburgh, SCOTLAND
(Corresponding)

W. JASON MIXTER ............. 1951.......

Woods Hole, Massachusetts
(Honorary)

EDMUND MORRISSEY ...... 1941

San Francisco, California
(Senior)

FRANCIS MURPHEY ..... Founder....................

Naples, Florida
(Senior)

GOSTA NORLEN .........co...e 1973 ..

Goteborg, SWEDEN
(Honorary)
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FRANK NULSEN ................ 1956.....ccccoiiii 1994

Naples, Florida
(Senior)

SIXTO OBRADOR................. 1973 .. 978

Madrid, SPAIN
(Honorary)

GUY ODOM .....ccovvvvivveiiieennee 1946............

Durham, North Carolina
(Senior)

ET—~{ 00X §

ROBERT OJEMANN........... 1968... .o 2010

Weston, MA 02493
(Senior)

PIETRO PAOLETTI ............. 1989, 1991

Milan, ITALY
(Corresponding)

WILDER PENFIELD ............ 1960, 1976

Montreal, Quebec, CANADA
(Honorary)

HELMUT PENZHOLZ ........ 1978 . 1985

Heidelberg, WEST GERMANY
(Corresponding)

BERNARD PERTUISET ...... 1986....ccccoeiiii 2000

Paris, FRANCE
(Honorary)

BYRON CONE PEVEHOUSE1964....................... 2010

Bellevue, WA
(Senior)

HANS-WERNER PIA ........... 1978 ., 1986

Giessen, WEST GERMANY
(Corresponding)

J. LAWRENCE POOL .......... 1940 2004

Canaan, CT
(Senior)

ROBERT PUDENZ............... 1943 .. 989

South Pasadena, California
(Senior)
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JOHN E. RAAF................. Founder...........ccccvvveeaee 2000

Portland, Oregon
(Senior)

B. RAMAMURTHI ................ 1973
Tharamani, Chennai, INDIA
(Senior Corresponding)

AIDAN RANEY .......coccein. 1946............

Los Angeles, California
(Senior)

RUPERT B. RANEY ............. 1939
Los Angeles, California
(Active)

JOSEPH RANSOHOFF........ 1965.
Tampa, Florida
(Senior)

crrreremnn 2002

THEODORE RASMUSSEN. 1947 ..o, 2002

Montreal, Quebec, CANADA
(Senior)

BRONSON RAY .....cccoeeeeennnnn. 1992
New York, New York
(Honorary)

DAVID REEVES .......cc.......... 1939
Santa Barbara, California
(Active)

DAVID REYNOLDS ............. 1964
Tampa, Florida
(Active)

THEODORE ROBERTS...... 1976.
Seattle, Washington
(Senior)

R. C. L. ROBERTSON.......... 1946 1985

Houston, Texas
(Senior)

STEWART ROWE ................ 1938
Pittsburgh, Pennsylvania
(Senior)
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RICHARD SCHNEIDER ...... 1970 i 1986
Ann Arbor, Michigan
(Senior)

KURT-FRIEDRICH SCHURMANN 1978.............. 2005
Mainz, GERMANY
(Senior Corresponding)

HENRY SCHWARTZ ........... 1942 ..o, 1998
St. Louis, Missouri
(Senior)

WILLIAM SCOVILLE ........ 1944 ..o, 1984
Hartford, Connecticut
(Senior)

R. EUSTACE SEMMES....... 1955 i, 1982
Memphis, Tennessee
(Honorary)

C. HUNTER SHELDEN ....... 1941 i 2003
Pasadena, California
(Senior)

ROBERT SMITH ..o, 1989 2003
Jackson, Mississippi
(Senior)

SAMUEL SNODGRASS....... 1939 . 1975
Galveston, Texas
(Senior)

GLEN SPURLING................. 1942 ..o, 1968
La Jolla, California
(Honorary)

C. WILLIAM STEWART ..... 1948, 1948
Montreal, Quebec, CANADA
(Corresponding)

KENICHIRO SUGITA ......... 1988 1994
Nagoya, Japan
(Senior Corresponding)

THORALF SUNDT, JR. ....... 1971 i, 1992

Rochester, Minnesota
(Active)
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ANTHONY SUSEN............. 1965... .o 2008
Burgess, Virginia
(Senior)

HENDRIK SVIEN ................. 1957 oo, 1972
Rochester, Minnesota
(Active)

HOMER SWANSON.............. 1949, 1987
Atlanta, Georgia
(Senior)

WILLIAM SWEET ............... 1950 i 020
Brookline, Massachusetts
(Senior)

ALFRED UIHLEIN ............... 1950 .. 909
Rochester, Minnesota
(Senior)

JOHN VAN GILDER (Kerstin)1980.............c..ue... 2007
lowa City, 1A
(Senior)

A. EARL WALKER .............. 1938 .. 599
Albuquerque, New Mexico
(Senior)

EXUM WALKER (Nellie)... .1938............c.cevnee. 2001
Atlanta, GA
(Senior)

ARTHUR WARD, JR. ........... 1953 i 1997
Seattle, Washington
(Senior)

THOMAS WEAVER, JR. ..... 1943, 1985
Dayton, Ohio
(Senior)

W. KEASLEY WELCH ........ 1957 o, 1996
Waban, Massachusetts
(Senior)

BENJAMIN WHITCOMB ... 1947 .....ccoiiiiiieiiiiiieeans 1998
Surrey, Maine
(Senior)
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BARNES WOODHALL ........ 1941 1985

Durham, North Carolina
(Senior)

FRANK WRENN ....ccccceeenn.en.
Greenville, South Carolina
(Senior)
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