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FUTURE MEETINGS

2013
September 25-28, 2013
The Resort at Pelican Hill
Newport Beach, California

2014
TBD

Mark your calendars now!



GENERAL INFORMATION

HOTEL INFORMATION

Chatham Bars Inn

297 Shore Road
Chatham, Cape Cod, MA
1.800.527.4884 phone

REGISTRATION DESK LOCATION AND HOURS:

Wednesday, October 17 Main Inn Lobby  12:00 PM6:30 PM
Thursday, October 18 Main Inn Lobby 6:00 AM2:00 PM
Friday, October 19 Main Inn Lobby 6:00 AM =02 PM

Saturday, October 18 Main Inn Lobby 6:00 AM2:aD PM



PROGRAM SUMMARY

WEDNESDAY, OCTOBER 17

EVENTS

Registration

Academy Executive Comm. Mtg

Opening Reception
Neurosurgery Jazz Band

THURSDAY, OCTOBER 18

EVENTS

Registration

Continental Breakfast (Members)

Continental Breakfast
(Spouse/Guest)

General Scientific Session

Breakfast at Puritan’s/
Shopping in Chatham

Film/Video Discussion
(Spouse/Guest)

Lunch

Golf Tournament-

Deep Sea Fishing

Beach Side Hike
with a Naturalist

Seaside Lobster Bake

TIME

12:00 PM-6:30 PM

3:00 PM-5:00 PM

6:00 PM -10:00 PM

TIME

6:00 AM-12:00 PM

6:30 AM-7:30 AM

6:30 AM-9:30 AM

7:30 AM-12:30 PM

9:00 AM

9:30 AM

1:06 PM

1:00 PM-5:00 PM

TBD

6:30 PM-

LOCATION
Main Inn Lobby
Execdive Boardroom

Beach Houszill
or South Lounge (rain)

LOCATION
Main Inn Lobby
Monomoy Room

Seaview Rom

Monoay Room

Meet Hotel Lobbyfor
Chatham Bars Inn’s Trolley

Seaview Room

At Leisure on Own

Brewster Captains Cours
Port Course

Local Pier TBA

Meet Main Inn Lobby

Beach House Girill



FRIDAY, OCTOBER 19

Registration

Breakfast (Members)
Breakfast (Spouse and Guest)
General Scientific Session

Book Discussion, Spouse/
Guest, led by-Mari Rutka

Presidential Address
Lunch

Golf

Seal Watching/Monomoy Cruise
Black Tie Optional Reception
Black Tie Optional Dinner

SATURDAY, OCTOBER 20

Registration
Breakfast All together

General Scientific Session

6:00 AM-12:00 PM

6:30 AM-7:30 AM

6:30 AM-9:30 AM

7:30 AM-12:30 PM

10:00 AM

11:55 AM

1:06 PM

TBD

6:30 PM-7:30 PM

8:00 PM-11:30 PM

6:00 AM-12:00 PM

6:30 AM-9:30 AM

7:30 AM-12:30 PM

Main Inn Lobby

Monomoy Room
Seew Room
Monoay Room

Seaview Room

Monomoy Room
At Leisure On Own

Captains Course
Starboard Course

Local Pier TBA
Sotutt Lounge

Main Oning Room,

Main Inn Lobby
Seaview Rom

Monoay Room



2012 OFFICERS

PRESIDENT
James T. Rutka, MD, PhD
PRESIDENT — ELECT
Griffith Harsh IV, MD
VICE PRESIDENT
James Drake, MD
SECRETARY
Mitchel S. Berger, MD
TREASURER
Daniel Barrow, MD
EXECUTIVE COMMITTEE
James T. Rutka, M.D., PhD
James Drake, MD
Griffith Harsh 1V, MD
Mitchel S. Berger, MD
Daniel Barrow, MD
Robert Solomon, MD
Loch MacDonald
HISTORIAN

Donald Quest, MD



American Academy of Neurological Surgery
2011-2012 COMMITTEES

Academy Award Committee
Corey Raffel, Chairman
Guy McKhann
Dan Fults

Audit Committee
Doug Kondziolka, Chairman
Kim Burchiel
Nick Barbaro

Future Sites Committee
Mark Hadley, Chairman
Art Day
William Couldwell

Membership Advisory Committee
Steven Giannotta, Chairman
Robert Solomon
James Rutka
Mitchel S. Berger
Daniel Barrow
Carl Heilman (2010-2012)
Raj Midha (2011-2013

Subcommittee on Corresponding Membership
Robert Spetzler, Chair
Mitchel Berger
Nelson Oyesiku

Nominating Committee
Steven Giannotta, Chairman
Robert Solomon
James Rutka




Scientific Program Committee
Antonio Chiocca, Chairman
Bob Friedlander
Fred Lang

Round Robin Editor
Mitchel Berger

Local Arrangements
Carl Heilman

AANS Joint Sponsorship Education Representative
James Markert

WENS Delegates
Volker Sonntag — Senior Delegate
Robert Spetzler — Second Delegate




A Special Thank You to the Following Companies
for providing educational grants supporting the
American Academy of Neurological Surgery

74th Annual Meeting

Carl Zeiss Meditec
Integra Foundation

Leica Microsystems
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Mission Statement

The purpose of the live Academy meeting shall beréonote scientific and social interaction
among its members, to foster neurological surgsigp&cialty of medicine, to encourage and
sponsor basic and clinical research activity inrtberological sciences, and to promote the
knowledge and skill of those who devote themselwereurological surgery in 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 for questions and arsswe
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American Academy of Neurological Surgery

American
Association of
Neurological
Surgeons

Jointly Sponsored by AANS

Learning Objectives
Upon completion of this educational activity, pagants should be able to:

» Understand the most recent results of clinicaldri@mparing open vs. endovascular treatment
* Know which cases should be referred for endovastidatment first vs. open craniotomy first
* Understand the principles of skull base endoscopy

* Understand the advantages/disadvantages of endogsoppen skull base surgery

» Understand how prospective vs. retrospective taedsconducted

* Understand the disadvantages and advantages ofylpeth of medical evidence

» Understand the basis of scientific projects progjoes

» Understand how to evaluate data from basic sciences

Accreditation Statement

This activity has been planned and implementedaom@ance with the Essential Areas and
policies of the Accreditation Council for ContingiiMedical Education through the joint
sponsorship of the AANS and the American AcademMeairological Surgery. The AANS
Is accredited by the ACCME to provide continuingdncal education for physicians.
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Designation Statement

The AANS designates this live activity for a maximof 13.75AMA PRA Category 1
Credits™. Physicians should claim only the credit commeaiguwith the extent of their
participation in the activity.

Intended Audience/Background Requirement
The scientific program presented is intended farrogurgeons either in training or in active
practice.

AANS Disclaimer Statement

The material presented at the American Academyenfrdlogical Surgery Annual Meeting has
been made available by the American Academy of dlegical Surgery and the AANS for
educational purposes only. The material is n@rndéd to represent the only, nor necessarily
the best, method or procedure appropriate for tbeical situations discussed, but rather it is
intended to present an approach, view, statemenpinion of the faculty, which may be
helpful to others who face similar situations.

Neither the content (whether written or oral) of @ourse, seminar or other presentation in the
program, nor the use of a specific product in coajwn therewith, nor the exhibition of any
materials by any parties coincident with the pragrahould be construed as indicating
endorsement or approval of the views presentedyritatucts used, or the materials exhibited
by the American Academy of Neurological Surgery pmtly sponsored by the AANS, or its
Committees, Commissions, or Affiliates.

Neither the AANS nor the American Academy of Neagital Surgery makes any statements,
representations or warranties (whether writtenral) segarding the Food and Drug
Administration (FDA) status of any product usedeaferred to in conjunction with any course,
seminar or other presentation being made avaitebleart of 74 Annual Meeting of the
American Academy of Neurological Surgery. Facutymbers shall have sole responsibility to
inform attendees of the FDA status of each prothatitis used in conjunction with any course,
seminar or presentation and whether such use grtdict is in compliance with FDA
regulations.

13



FACULTY

Miguel A. Arraez-Sanchez, MD, PhD
Carlos Haya University Hospital
Malaga, Spain

Anthony L. Asher, MD

Carolina Neurosurgery & Spine Assn.

Charlotte, NC

Issam Awad, MD
University of Chicago
Chicago, IL

Gene Barnett, MD
Cleveland Clinic Foundation
Cleveland, OH

David S. Baskin, MD
The Methodist Hospital
Houston, TX

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

John Boockvar, MD
Cornell University
New York, NY

Steven Brem, MD
University of Pennsylvania
Philadelphia, PA

Kim J. Burchiel, MD
Oregon Health & Science University
Portland, OR

Daniel Cahill, MD
Massachusetts General Hospital
Boston, MA

David Chalif, MD
North Shore University Hospital
Manhasset, NY

E. Antonio Chiocca, MD
Brigham & Women’s Hospital
Boston, MA
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Aaron Cohen-Gadol, MD
University of Indiana
Indianapolis, IN

William Couldwell, MD, PhD
University of Utah
Salt Lake City, UT

Franco DeMonte, MD
UT MD Anderson Cancer Center
Houston, TX

Robert J. Dempsey, MD
University of Wisconsin
Madison, WI

James Drake, MD
Hospital for Sick Children
Toronto, ON Canada

Michael Fehlings, MD, PhD
University of Toronto
Toronto, ,ON Canada

Richard G. Fessler, MD, PhD
Northwestern University
Chicago, IL

A. Graham Fieggen, MD
Groote Schuur Hospital
Cape Town, South Africa

Robert M. Friedlander, MD
University of Pittsburgh
Pittsburgh, PA

Daniel W. Fults, MD
University of Utah School of Medicine
Salt Lake City, UT

Paul Gardner, MD
University of Pittsburgh SOM
Pittsburgh, PA

Robert E. Gross, MD, PhD
Emory University School of Medicine
Atlanta, GA



Mark Hadley, MD
University of Alabama
Birmingham, AL

Stephen Haines, MD
University of Minnesota
Minneapolis, MN

Amgad Hanna, MD
University of Wisconsin
Madison, WI

Roger Hartl, MD
Weill Cornell Medical College
New York, NY

Amy Heimberger, MD
UT MD Anderson Cancer Center
Houston, TX

Matthew M. Howard IIl, MD
University of lowa
lowa City, 1A

Bermans J. Iskandar, MD
University of Wisconsin--Madison
Madison, WI

Peter Jannetta, MD
Allegheny General Hospital
Pittsburgh, PA

Douglas S. Kondziolka, MD
University of Pittsburgh
Pittsburgh, PA

Frederick F. Lang Jr., MD
UT MD Anderson Cancer Center
Houston, TX

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

Kendall H. Lee, MD, PhD
Mayo Clinic
Rochester, MN
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Michael J. Link, MD
Mayo Clinic
Rochester, MN

Adel M. Malek, MD, PhD
Tufts University
Boston, MA

James Markert, MD
University of Alabama
Birmingham, AL

Michael W. McDermott, MD
University of California-San Francisco
San Francisco, CA

Fredric Meyer, MD
Mayo Clinic
Rochester, MN

Rajiv Midha, MD
University of Calgary
Calgary, AB, Canada

Yutaka Mine, MD
Tochigi National Hospital
Utsunomiya, Japan

Jacques J. Morcos, MD
University of Miami
Miami, FL

Peter Nakaji, MD
Barrow Neurological Inset
Phoenix, AZ

Anil Nanda, MD
Louisiana State University
Shreveport, LA

Raj Narayan, MD
North Shore University Hospital
Manhasset, NY

Christopher Ogilvy, MD
Massachusetts General Hospital
Boston, MA



Donald M. O’'Rourke, MD
University of Pennsylvania
Philadelphia, PA

Francisco A. Ponce, MD
Barrow Neurological Institute
Phoenix, AZ

Charles Prestigiacomo, MD
University of Medicine & Dentistry
Newark, NJ

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

Ali Rezai, MD
Ohio State University
Columbus, OH

Mohamed Aly Ragaee, MD
Assiut University Hospital
Assiut, Egypt

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

Shenandoah Robinson, MD
Harvard University Childrens Hospital
Boston, MA

Michael Schulder, MD
North Shore University Hospital
Manhasset, NY

Theodore H. Schwartz, MD
Cornell University
New York, NY

Jason Sheehan, MD
University of Virginia
Charlottesville, VA

J. Marc Simard, MD
University of Maryland
Baltimore, MD

Andrew E. Sloan, MD
University Hospital, Case Med Ctr
Cleveland, OH

Justin S. Smith, MD, PhD
University of Virginia
Charlottesville, VA

Robert Spetzler, MD
Barrow Neurological Institute
Phoenix, AZ

Gary K. Steinberg, MD, PhD
Stanford University
Palo Alto, CA

Rafael Tamargo, MD
Johns Hopkins University
Baltimore, MD

Joerg-Christian Tonn, MD
Ludwig-Maximilian-University
Munich, Germany

Michael Tymianski, MD, PhD

Toronto Western Hospital
Toronto, ON Canada
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Disclosures

In accordance with the Standards for Commerciap8rigestablished by the Accreditation Council for
Continuing Medical Education (ACCME), faculty, atagit reviewers, paper presenters/authors, co-
authors, planning committee members, staff and @hgrs involved in planning the educational
content and the significant others of those meetiomust disclose any relationships they have with
commercial interests which may be related to tlweintent. Failure or refusal to disclose or the
inability to satisfactorily resolve the identifi@dnflict will result in the withdrawal of the ination to
participate in any AANS education activities. ThEBME defines “relevant financial relationships”
as financial relationships in any amount occurmvithin the past 12 months that create a conflict of
interest. The ACCME defines a “commercial interes”any entity producing marketing, re-selling, or
distributing healthcare goods or services consubygar used on patients. Any potential conflicts of
interest have been reviewed to ensure the corderdlid and aligned with the interest of the atyivi
audience.

SPEAKER DISCLOSURE LISTING

Speakers and paper presenters/authors who haveseéd@ relationship with commercial companies
whose products may have a relevance to their ptesamare listed below. Members of the Academy

Scientific Program Planning Committee are markeith &n *.

Speakers with no potential conflict of interestexlare:

Arraez-Sanchez, Miguel

Baskin, David
Boockvar, John
Brem, Steven
Burchiel, Kim

Cahill, Daniel

Chalif, David
Cohen-Gadol, Aaron
Couldwell, William
Dempsey, Robert
Fieggen, Graham
*Friedlander, Robert
Fults, Daniel
Hadley, Mark
Haines, Stephen J.
Hanna, Amgad

NAME

CONFLICT OF INTEREST

Iskandar, Bermans
*Lang, Fred

Link, Michael
Meyer, Fredric
Mine, Yutaka
Morcos, Jacques
Nanda, Anil
Narayan, Raj
Ponce, Francisco
Robinson, Shenandoah
Rutka, James
Sheehan, Jason
Southwell, Derek
Spetzler, Robert
Steinberg, Gary
Tamargo, Rafael

COMPANY

Issam Awad

University Grants/Research Support

NIH/NINDS, France Chicago Center Grant

Gene H Barnett

Consultant Fee

Monteris Medical

Mitchel S. Berger

University Grants/Research Support
Consultant Fee
Stock or Shareholder

NIH
IVIVI Health Sciences, Pharmako-Kinesis
IVIVI

*E. Antonio Chiocca

University Grants
Consultant Fee

NIH
Bexion, Inc., Ceregen

Franco DeMonte

University Grants/Research Support
Consultant Fee

Mary Beth Pawelek Chair
Medtronic/Midas Rex
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James Drake

Industry Grant Support

Other financial or material support

MDA Robotics, L3 MAPPS, Phillips Medical,
National Research Council Canada
Licensing agreement Medical Modeling

Michael G. Fehlings

University Grants, Research Support
Consultant Fee

Depuy Spine, AOSpine North America
Depuy Spine

Richard G Fessler

Industry Grant Support
Other Financial or Material Support

Medtronic
Medtronic, Stryker, Depuy (Royalty)

Roger Hartl

University Grants, Research Support
Consultant Fee

AD Foundation, NFL
Synthes, BrainLAB, Lanx

Amy Heimberger

University Grants, Research Support

Industry Grant Support
Consultant Fee
Stock or Shareholder

NIH, Anthony Bullock III Found, Dr. Marnie
Rose Found, Cynthia & George Mitchell Found,
Vaughn Found, David Silverman Found.
AstraZeneca,

Bristol-Meyers Squibb

Celldex Therapeutics

Peter Jannetta

President, CEO and owner

The Jannetta Neuroscience Foundation
(501C3 non-profit)

Douglas Kondziolka Industry Grant Support San-Bio
Consultant Fee Elekta
Stock or Shareholder SciencEngines
Michael T. Lawton Consultant Fee Stryker

Other Financial or Material Support

Mizuho America (Royalty)

Kendall Lee

University Grants, Research Support

Mayo Foundation, The Grainger Foundation,
The Siebens Foundation, NIH NINDS

R. Loch Macdonald

University Grants, Research Support

Consultant Fee

Canadian Inst of Health Res, Heart & Stroke
Found of Ontario, Physicians Services Inc.
Found, Brain Aneurysm Found

Actelion Pharmaceuticals

Stock or Shareholder Edge Therapeutics
James Markert University Grants, Research Support NIH, DoD

Consultant Fee Catherex

Stock or Shareholder Catherex

Other financial or material support Catherex

Michael McDermott

Other financial or material support

Royalty payment 2011 from UCSF for medical
device invention

Rajiv Midha

Other financial or material support

Board, Interventional

Peter Nakaji

Consultant Fee
Stock or Shareholder

Aesculap Inc., Medtronic Inc., Allosource, Inc.
Incurion, LLC, Commotilt, LLC

Christopher Ogilvy

Consultant Fee

Edge Therapeutics

Charles Prestigiacomo

Fiduciary Position

Other Financial or Material Support

Board, Interventional Brain Research
Foundation

Scientific Advisory Board, Aesculap,
Thermopeutics, Edge Therapeutics

Ali Rezai

University Grants/Research Support
Consultant Fee

Stock or Shareholder

Fiduciary Position

Medtronic Neurological

Autonomic Technologies

Autonomic Technologies, MRF Interventions
CNS, Autonomic Technologies

Howard A. Riina

University Grants/Research Support
Stock or Shareholder

Helmsley Charitable Trust
eVisio Medical Systems, Reach Bionics

Michael Schulder

Honorarium

BrainLAB

Theodore H. Schwartz

University Grants/Research Support

Welcome Trust, NINDS

Stock or Shareholder Neurologix
Consultant fee Visionsense
J. Marc Simard University Grants, Research Support NIH, DoD

Stock or shareholder

Remedy Pharmaceuticals

Andrew Sloan

Industry Grant Support

Kimball Foundation RTOG, Monteris Medical,
Inc, Genentech Roche Pharmaceuticals, NCI P30
CA04703

Justin S. Smith

University Grants, Research Support
Industry Grant Support

Consultant Fee

Honorarium

AOSpine North America

Depuy Spine

Biomet, Medtronic, Depuy Spine
Biomet, Depuy Spine, Medtronic, Globus
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Robert F. Spetzler

Industry Grant Support
Consultant Fee
Stock or Shareholder

Carl Zeiss, Inc

Carl Zeiss, Inc

Boston Scientific, Synergetics, Stereotaxis,
Dicom Grid, EmergeMD, RSB Spine, iCO
Therapeutics, Katalyst/Kogent

Joerg-Christian Tonn

University Grants/Research Support;

Consultant Fee
Honorarium

DFG (German Research Foundation), German
Cancer Research Foundation (Deutsche
Krebshilfe)

Roche, MerckSerono

Travel Reimbursement Roche, MerckSerono

Michael Tymianski

Other financial or material support

President and CEO of NoNo Inc., a biotech
company founded to develop PSD95 inhibitors
discovered in my academic lab.
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AMERICAN ACADEMY OF NEUROLOGICAL SURGERY

SCIENTIFIC PROGRAM AGENDA 2012

THURSDAY OCTOBER 18

730- 800 Point-counterpoint session: Cerebrovasaul
Robert Spetzler: When is endovascular therapy gpiatte in aneurysm treatment?
Charles Prestigiacomo: When do | reserve standardatomy for aneurysm treatment?

Prospective Clinical Trials in Neurosurgery (800-91) (Moderator: Stephen Haines)

800-810 John Boockvar Phase I trial of superselective intraarterial ceakimfusion
of Cetuximab

812-822 Michael G. Fehlings The AOSpine Multicenter, International Cervical
Spondylotic Myelopathy Study: One Year Outcome486
patients

824-834 James Markert Phase | Clinical Trial of Intratumoral Reovirus usfon for
the Treatment of Recurrent Malignant Gliomas in kglu

836-846 Ali Rezai A randomized sham-controlled trial oBB of the Ventral
Capsule/Ventral Striatum (VC/VS) for Treatment-Resnt
Depression

848-858 Theodore H. Schwartz ~ Phase I/l study of cesium-131 brachytherapy foltay
surgical resection for newly diagnosed brain mates

900-910 Justin S. Smith The Schwab-SRS Adult Spinal Deformity Classificatio
Assessment and Clinical Correlations Based On A
Prospective Operative and Non-Operative Cohort

912-922 Gary K. Steinberg A Novel Phase 1/2A Study (Safety and Efficacy) of
Intraparenchymal Transplantation of Human Modified
Bone Marrow Derived Cells in Patients with Stable
Ischemic Stroke

924-934 Michael Tymianski Evaluating Neuroprotection in Aneurysm Coiling Téyey
(ENACT) trial: A test of neuroprotection for proaedlly
induced ischaemic stroke using NA-

936-946 Miguel A. Arraez- Current trends in the management of Normal Pressure

Sanchez Hydrocephalus. Results of the Spanish CooperatweyS
946-951 Discussion (Stephen Haines To Lead)
941-1010 BREAK
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Brain metastases: survival and outcomes (10:10-1®4Moderator, Jacques Morcos)

1010-1020 DouglasKondziolka

1022-1032 Andrew E. Sloan

1034-1044 Jason Sheehan

How accurately can we predict the survival of pasewith
cancer?

A Normogram for Individualized Esétes of Survival
Outcomes for Patients with Brain Metastasis1022

Impact of Triple negative phenotygheprognosis of
patients with breast cancer metastases underg®&g S

1044-1049 Discussion (Jacques Morcos to lead)

New avenues in DBS surgery (1049- 1128) (moderato8chulder)

1049-1059 Francisco A. Ponce

1101-1111 Kim J. Burchiel

1113-1123 Kendall H. Lee

DBS under general anesthesia without neurophysyolog
Initial experience and comparison to the standectrnique

Image-guided DBS electrode surgeithout
microelectrode recordingaccuracy and costs of
electrode placement using Nexframe and the
Ceretom intraoperative CT scanner

Mechanism studies using fMRI, WIN@Sd MINCS:
towards neural engineering electrochemical fee# DRS

1123-1128 Discussion (Michael Schulder to lead)

The value of surgical volume and experience (1128Q7) (moderator: Peter Jannetta)

1128-1138 Paul Gardner

1140-1150 Michael Lawton

1152-1202 Michael J Link

Endoscopic endonasal approach for resection of bkak
chordomas: outcomes and learning curve

Current Management of MCA aneurysrasults with a
“clip first” approach

Use of Supramaximal Stimulation tedict Facial Nerve
Outcomes Following Vestibular Schwannoma
Microsurgery: Results from a Decade of Experience

1202-1207 Discussion (Peter Jannetta to lead)

1207-1227 Academy Winners
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Daniel A. Orringer —Honorable Mention: Label-Free Detection of M&ropic Tumor Boundaries
Using Stimulated Raman Scattering Microscopy. @mringer will not present)

Derek G. Southwell Intrinsically Determined Cell Death Of Develogi@ortical Interneurons

FRIDAY OCTOBER 19

730- 800 Point-counterpoint session: Skull base
William Couldwell: When is standard craniotomy apgriate for skull base lesions?
Anil Nanda: When do | prefer endoscopic endonaspi@aches to skull base lesions?

Research in Neurosurgery | (800-1003) (Moderator: Bbert Friedlander)

800-810

812-822

824-834

836-846

848-858

900-910

912-922

924-934

936-946

948-958

Issam A. Awad

Yutaka Mine

Shenandoah Robinson,

J. Marc Simard

Joerg-Christian Tonn

Franco DeMonte

Raj Narayan

Daniel W. Fults

Robert E. Gross

Adel M. Malek

Quantitative iron burden as a biomarker of cumuéati
hemorrhages in cerebral cavernous malformatiomtiesun
mouse and man

Grafted human neural stem cells enhaegeral steps of
endogenous neurogenesis and improve behavioralescd
after middle cerebral artery occlusion in T celfident
rats.

Erythropoietin promotes rasbor of inhibitory circuit
development after transient prenatal global hypoxia
ischemia

Update on Glyburide in Stroke andigiant Cerebral
Edema

Hot-spots in dynamic 18FHEIFRire associated with
unfavorable outcome in patients with suspected WHO
grade Il glioma

Meningioma gene expression pngfidis a potential guide
to postoperative patient management

The next generation intracranial monito

Functional Genomics Identifies [@s of
Medulloblastoma Dissemination

Electrical and optogenetic neuraiaidn of
septohippocampal oscillations for the treatmergmlepsy

Thin-Walled Dome Regions Co-Localize with Low
Hemodynamic Wall Shear Stress in Unruptured Celebr
Aneurysms
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958-1003 DISCUSSION (Robert Friedlander to lead)

1003-1030- BREAK

The socioeconomics of NS (1030- 1109) (moderatoref®e Barnett)

1030-1040 Anthony Asher

The national neurosurgery quality and outcomeshda
(N*QOD): review of founding site performance, regiona
challenges to implementation and strategies for
streamlining national data collection requirements

1042-1052 Christopher S. Ogilvy Integration of Three SepaBépartments into a Combined
Neuroendovascular Unit, Facilitated by a Collabgeat
Financial Model

1054-1104 Charles Prestigiacomo  Improving medical student recruitment into neurgsuy: a
multi-tiered strategy

1104-1109 Discussion (Gene Barnett to lead)

Special Lecture

1109-1145 Richard Delaney (to be introduced by R#h Dacey)

1145-1150 Presentation of President (James Drake)

1150-1220 Presidential Address

President James Rutka: William S. Keith and the Fander Effect

SATURDAY OCTOBER 20

Research in neurosurgery 2 (730-952) (moderator:dch McDonald)

730-740 Amgad Hanna Peripheral Nerve Grafts and Chondroitinase ABC
Application Improves Functional Recovery after Cdetg
Spinal Cord Transection

742-752 Amy Heimberger MicroRNA as a novel immunotheagic strategy to
reverse glioma-mediated immune suppression ancheeha
anti-tumor clearance

754-804 Corey Raffel Treatment of Medulloblastoma with Measles Virus

Encoding the Thyroidal Sodium-lodine Symporter Plus

Radio-lodine
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806-816

818-828

830-840

842-852

854-904

906-916

918-928

930-940

942-952

Fredric Meyer

Roger Hartl

Rajiv Midha

David S. Baskin

Peter Nakaji

Robert J. Dempsey

Donald M. O'Rourke

Matt Howard

Mitch Berger

Preoperative assessment of meninggtiffiaess by
magnetic resonance Elastography

Tissue Engineered Intervertebral ®iganin vivo study

Skin-derived precursor Schwann tedirapy improves
behavioural outcome for both immediate and delagzde
repair

Novel Nanovector Nanosyringé\@eed Drug Pump
Inhibitors (CERBERUS) Potentiate the Action of
Nanovector-Delivered Chemotherapy (HADES) in
Cultured Primary Human Glioblastoma

Rapid and specific diagnosis tfoagtic tumors using
immediate ex vivo SRS101 confocal microscopy

Cytokines at the cross roadsaof njury and repair:
Galectin-3, a potential target for enhancing injiggair
and recovery following ischemic stroke.

Advanced MRI Imaging of the Egichal Growth Factor

Receptor (EGFR): From Noninvasive Detection to
Prediction of Glioblastoma Recurrence

Preliminary studies of a human spiraticstimulator

The adult bay area GLIOMA study: ddaiup

954- 1015 BREAK
Retrospective trials and surgical experience 2 (101 1115) (moderator: E. Antonio Chiocca))

1017-1027 James Drake

1029-1039 Graham Fieggen

1041-1051 Michael W. McDermott

Patient-specific modeling for pediatric craniofacia
reconstruction

Long-term outcome of Selective D&tba&otomy for
Cerebral Palsy spasticity

Volume-Staged Gamma Knife Radrgery for Large
Arteriovenous Malformations
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Research in Neurosurgery (1117-1225) (Bermans Iskdar)

1105-1115 Fred Lang Exosomes from Glioma-Associated Mesenchymal Stem
Cells Modulate the Proliferation of Glioma StemI€el

1117-1127 Steven Brem Senescence-Associated-Gene Signaantfies Genes
Linked to Age, Prognosis, and Progression of Human
Gliomas

1129-1139 Daniel Cabhill Prolonged survival in patients undeng aggressive

surgery for IDH1-mutant malignant astrocytoma

1141-1151 Rafael J. Tamargo Enhanced aneurysm formationosinflammatory,
transgenic haptoglobin 2-2 mice

1153-1203 Aaron Cohen-Gadol A New Method for Intraoperatiheorescence-Guided
Resection of High-Grade Gliomas

1205-1215 Howard Riina The eCLIPS Self Expanding EndolumibaVice For the
Treatment of Bifurcation Aneurysms: Preliminary Avail
Model Study Results.
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8:00-8:10 PHASE | TRIAL OF SUPERSELECTIVE INTRAARTERIAL CEREBRAL INFUSION
OF CETUXIMAB

John Boockvar, MO Weill Cornell Medical College, New York, New York

INTRODUCTION : High-grade malignant brain tumors are the mostrmon and most aggressive adult brain
tumors with median overall survival durations ofyo®12 months for glioblastoma multiforme (GBMhh3-4
years for anaplastic astrocytoma (AA). All pateeakperience a recurrence after first-line therapy,
improvements in both first-line and salvage theraggycritical to enhancing quality-of-life and pobing
survival. A significant number of gliomas overeaps Epidermal Growth Factor Receptor (EGFR), soishi
thought to be an important therapeutic target.hAge | clinical research trial was designed tottest
hypothesis that Cetuximab, a chimeric monoclontibady that inhibits EGFR, can be safely used bgdai
intracranial superselective intraarterial cerebriision (SIACI) to ultimately enhance survivaldtients with
relapsed/refractory GBM/AA. By achieving the aiofghis study we will determine the toxicity prafiand
maximum tolerated dose (MTD) of SIACI Cetuximab.

METHODS: EGFR overexpression or amplification was analyzadluorescence in situ hybridization (FISH)
or immunohistochemistry. Subjects with recurrantetapsing high grade glioma with EGFR expression
amplification were treated with mannitol followey & single SIACI of Cetuximab. Dose was started at
100mg/n3 with intent to undergo dose escalation to 500 Mdgéndetermine maximal tolerated dose.

RESULTS: Twelve patients were treated at dose of 100 rhgi200 mg/rand maximal tolerated dose was
determined to be 200 mg’mTolerable rash was seen in 3 patients, anapisyirad patient, seizure in 2
patients, and cerebral edema in 1 patient.

CONCLUSION: Cetuximab is safely tolerated through intragatetelivery up to a dose of 200 mdimA
Phase Il trial is currently underway to determine éfficacy of SIACI of cetuximab.
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8:12 - 8:22 THE AOSPINE MULTICENTER, INTERNAT IONAL CERVICAL SPONDYLOTIC
MYELOPATHY STUDY: ONE YEAR OUTCOMES IN 486 PATIENTS

Michael Fehlings, MD PhD, Branko Kopjar, MD PhB) Shashank Kale, M Helton Delfino, MD,
Giuseppe Barbagallo, MD Ronald Bartels, M) Qiang Zhou, MO} Paul Arnold, M3, Mehmet Zileli, MD,
Gamaliel Tan, MB®, Osmar Moraes, MB, Yasutsugu Yukawa, M) Manuel Alvarado, MEY, Massimo
Scerrati, MO*, Tomoaki Toyone. Mf) Masato Tanaka, Mf5, Ciaran Bolger, MD’

u niversity of Toronto, Toronto, Canada",University of Washington, Seattl2 All India Institute of Medical
Sciences, New Delhi, IndiéUniversity of Sao Paulo- Ribeirao Preto, Sao Pa@imzil, *Medical University

of Catania, Catania, Italy, °Canisius Wilhelmina Hospital, Nijmegen, The Nethedls, ‘Southwestern
Hospital, ChongQing, China’University of Kansas, Kansas City, United Staf#&ge University, Izmir,
Turkey, **Tan Tock Seng Hospital / JurongHealth Servicegy&iore, Singaporer'Hospital Santa Marcelina,
Sao Paulo, Brazit’Chubu Rosai Hospital, Nagoya, JapaftHospital San Juan de Dios, Caracas, Venezuela,
“Medical University of Ancona, Ancona, Ital{Teiko Chiba Medical University, Chiba, JapafiDkayama
University Okayama, JaparjrfBeaumont Hospital, Dublin, Ireland

INTRODUCTION : Although cervical spondylotic myelopathy (CSM}lie commonest cause of spinal cord
impairment globally, little objective prospectivatd exists on the outcomes of surgical interverdiah the
international variations in clinical presentatiodananagement.

METHODS: A total of 486 patients with clinically sympton@aCSM were enrolled in a prospective
multicenter, international study which was undestakt 16 sites in Europe, Asia, North and South haae
Outcome measures included the modified Japanebegagdic Assessment scale (mJOA), Nurick Scorek Nec
Disability Index (NDI), short form 36v2, and commtions. Data were analyzed using multivariaterigres
(SAS 9.2 PROC MIXED) adjusting for baseline diffieces in patient populations (age, gender, surgical
approach, number of spinal levels and baselineomggarameter value).

RESULTS: A total of 389 patients have completed one yellow-up to date. There were 35% females with
an average age of 56.16 yrs (SD 12.44). Patiemtsruent anterior (58%), posterior (40%) or circurafgial
(2%) surgery. There were significant differenaethie age at presentation and baseline neurologfiatals
among the regions, with Asian and Latin Americatiguéis being noticeably younger. There has been a
significant (P < 0.001) improvement from baseliaéues to 12 months in all outcome parameters. THeAn
improved from 12.5+2.8 at baseline to 14.9+2.62atrbnths. The NDI improved from 38.0+20.2 at biagelo
24.7+18.7 at 12 months. The Nurick improved fro8#3.2 at baseline to 1.9+1.5 at 12 months. The $K36
improved from 35.2+8.5 at baseline to 43.5+10.22amonths. The SF36 MCS improved from 38.8+9.9at
baseline to 46.5+10.7 at 12 months. Of note, theusrinof improvement varied across the regions péttients
from Asia-Pacific and Latin America having genegrdietter outcomes than those from North America and
Europe.

CONCLUSION: This large prospective international clinicaldtishows that surgical treatment for CSM is
associated with significant improvements in genarid patient-specific outcome measures at one year.
Interestingly, there are significant variationlimical presentation and in patient perceptionsrgfrovement
that are currently being examined in detail.
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8:24-8:34 PHASE | CLINICAL TRIAL OF INTRATU MORAL REOVIRUS INFUSION FOR THE
TREATMENT OF RECURRENT MALIGNANT GLIOMAS IN ADULTS

Kimberly P. Kicielinski, MD—UABJ]James M. Markert, MD MPH-UAB, E. Antonio Chiocca, MD PhD,
FAANS—Ohio State Universt3BWH, John S. Yu, MD—Cedars Sinai Medical Centeor@eM. Gill, MD—
Oncolytics, Matt Coffey, PhD--Oncolytics

INTRODUCTION : Reovirus is an RNA virus shown to have in vivtivaty in malignant glioma (MG) in
preclinical studies. A single Phase | trial of dimae intratumoral reovirus inoculation in patieatsh MG
showed the virus to be well tolerated, without diirséting toxicity (DLT). The goal of this multiagter Phase |
study was to determine the DLT and maximum toleratese (MTD), as well as the effects of intraturhora
reovirus infusion in patients with recurrent MG .€Ttesponse rate of the targeted lesions was atdoated as a
secondary endpoint.

METHODS: Patients were adults with a first, second, adthécurrence of a histologically confirmed
supratentorial MG with a Karnofsky Performance ed®PS) of>60, and who had undergone. prior surgery
and radiation. A total of 15 patients were enrolted classic 3x3 dose escalation scheme with thaents
treated at each of the following tissue culturedibus dose 50 (TCID50) doses: 1 x 108, 3 x 108129, 3 x
109, and 1 x 1010. Each patient received a 72-imdusion via one to four catheters implanted ioperatively
at the enhancing border of target lesions. Patiemierwent examinations of neurological and fumatio
performance as well as MRI scans at baseline, diikscharge from infusion, and at 4, 8, 12, 18] 24
weeks post infusion.

RESULTS: The patients treated had a median age of 5115 ya@anedian enrollment KPS of 90, and there were
10 males, and 14 Caucasians. There was one glatvérse event (AE, convulsions), felt to be palgsi

related to treatment, but no grade IV AEs gradedalnly or definitely related to treatment. Twelatients had
tumor progression, two had STABLE disease, andhaigkea partial response. Median survival was 148 day
(range, 97 — 989), and one patient was still alimge than 16 months post treatment. Median time to
progression (TTP) was 61 days (range, 29 — 150)ddisTs were not identified and a MTD was not teed.

CONCLUSIONS: A 72-hour intratumoral infusion of geneticallymandified reovirus was well tolerated at the
above doses in patients with recurrent MG.

28



THURSDAY, OCTOBER 18

8:36 —8:46 A RANDOMIZED SHAM-CONTROLLED TRIAL OF DBS OF THE VE NTRAL
CAPSULE/VENTRAL STRIATUM (VC/VS) FOR TREATMENT-RESI STANT
DEPRESSION

Ali Rezai, Gordon Baltuch, Douglas Kondziolka, Andre Machadad Emad Eskandar

INTRODUCTION: Deep Brain Stimulation (DBS) of the ventral capstéatral striatum (VC/VS) for
Treatment-Resistant Depression (TRD) has beentiga¢sd in previous open-label studies with prongsi
results of 60% responders. We now report the oogsoof a randomized, prospective, double-blindroded
multi-center feasibility trial of VC/VS DBS for TRD

METHODS: Thirty subjects across five centers with severepmie and intractable TRD underwent
stereotactic bilateral implantation of Medtroni®©23eads in the VC/VS. Nominal target coordinatese 5-10
mm from midline, 0-5 mm anterior to AC, and 1-4 memtral to AC. The leads were connected to biéter
Kinetra® pulse generators. Active or sham stinioitetvas delivered during a 4- month blinded phase,
followed by an open stimulation continuation phad®ee primary outcome measure was proportion of
responders_(50% improvement on Montgomery-Asberg Depressioingacale (MADRS)) at the 4-month
endpoint.

RESULTS: Of 30 subjects randomized (mean current depresgisgade 11.4 years; mean baseline MADRS
36.7 +4.3), 29 completed the blinded phase. 3/15 st&hj@0%) responded to active and 2/14 (14.3%)
responded to sham stimulation. Mean MADRS reduotias 19.6% for active and 24.6% for sham stimorheti
(p=0.34). Complications included 4 infections, 8degevision, 1 asymptomatic hemorrhage, and rehersi
stimulation related events. Active contact locatitid not appear to correlate with clinical outceme

DISCUSSION: Study variables of patient selection, blinding,gscal targeting, and programming will be
discussed in the context of the blinded and lorigem outcomes.

CONCLUSIONS: DBS of the VC/VS for TRD was not superior to shaimalation in a 4-month randomized,
controlled trial. However, improvements in sombjsats were noted in the continuation open labakph
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8:48 — 8:58 PHASE /1l STUDY OF CESIUM-131 BRCHYTHERAPY FOLLOWING SURGICAL
RESECTION FOR NEWLY DIAGNOSED BRAIN METASTASES

A.Gabriella Wernicke, MD MSc; Luke Peng, MD; MerarchY ondorf, BA; Dattatreyudu Nori, MD; KS Clifford
Chao, MD; Susan Pannullo, MD; Philip E. Steig PINID, John A. Boockvar, MD; Theodoke Schwartz,
MD

INTRODUCTION : Resected brain metastases have a high rateaifriecurrence without adjuvant therapy.
Adjuvant whole brain radiotherapy (WBRT) providesdl and distant control >90% but is associatet wit
acute and long-term toxicities. Stereotactic radaligical (SRS) targeting of an irregularly shapedtgecan be
challenging and requires a delayed second theriaasgsion, which permits interval tumor prolifépat Intra-
operative permanent Cs-131brachytherapy (BT) imiplean be performed at the time of surgery, thereby
avoiding any additional therapy providing cost sgsi.

METHODS: Patients with a newly diagnosed metastasisadthin were prospectively enrolled in an IRB-
approved study between 2010 and 2012. After mabsorgical resection, the cavity was lined withrpanent
Cs-131 stranded seeds. Prescription dose was 80&yra depth from the resection cavity. A post-iamplCT
scan was performed within 48 hours to determine diéstribution. End points were local freedom from
progression (FFP), distant metastases FFP, mediiaival, overall survival (OS), and toxicity. A @asontrol
study of cost comparing surgery(S)+BT, SRS, surg®BRT and WBRT alone was performed.

RESULTS: 24 patients were enrolled. Median follow-up w&s ®@onths (range, 1.1 — 17.8 months). Median
age was 65 years (range, 45-84 years). Median wwhfmesected tumor was 10.3 cc (range, 1.8 —&j.1
Histology included lung (16), breast (2), kidney, (@elanoma (2), colon (1), and cervix (1). Mediamber of
seeds employed was 12 (range, 4-35) with mediavitgqier seed of 3.8 mCi (range, 3.3-4.8 mCi) totdl
activity of 46.9 mCi (range, 15.3-130.6 mCi). Thgehar resection cavity FFP was 100%. Exposuredo th
surgeon was < 0.2mRem/hr. There were 9 distantmemaces, resulting in 1-year distant metastas€s=+F
36.5% (95% CI = 7.8-67.1%). There was a total ofiééths rendering a median OS = 12.4 months arghdi -y
0S =59.1% (95% CI = 27.3-80.8%). Complicationduded CSF leak (1) and seizure (1). There were no
infections and no radiation necrosis. The diregplital costs of treatments per patient with surgBfly
($19,271) was significantly lower than, S+WBRT (4,0$30,46), SRS ($44,219), WBRT (15fx;
$24,283;P<0.0001).

CONCLUSIONS: Post-resection intracavitary Cs-131 BT is a,safdl tolerated, technique for achieving
local control for newly diagnosed brain metastakafg a single therapeutic session. Dosage igatetl
maximally and uniquely to the residual microscatisease and not to an empty cavity or surroundargal
brain. High local control and low radiation nedsostes make this an attractive therapy. Futtieds in larger
patient groups are warranted.
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9:00-9:10 THE SCHWAB-SRS ADULT SPINAL DEFARMITY CLASSIFICATION:
ASSESSMENT AND CLINICAL CORRELATIONS BASED ON A PRO SPECTIVE
OPERATIVE AND NON-OPERATIVE COHORT

Justin S. Smith, MD, PhD(Neurosurgery, University of Virginia), Christophe Shaffrey, MD (Neurosurgery,
University of Virginia), Christopher P. Ames, MDgiiNosurgery, University of California, San Frana@$c
Kai-Ming G. Fu, MD, PhD (Neurosurgery, Weill Corh®ledical Center), Praveen V. Mummaneni, MD
(Neurosurgery, University of California, San Frasmb), Frank J. Schwab, MD (Orthopaedic Surgery, NYU
Hospital for Joint Diseases), Virginie Lafage, PfDrthopaedic Surgery, NYU Hospital for Joint Diseg)s
Shay Bess, MD (Orthopaedic Surgery, Rocky Moutdagpital for Children), International Spine Studyo@p
Foundation (ISSGF; Denver, CO)

INTRODUCTION : A recent study of elderly volunteers reportedevplence of adult spinal deformity (ASD)
of 68%. As medical advances continue to extencelfgectancy and population demographics of the lptipn
expand the numbers of elderly to unprecedenteddete impact of ASD will continue to increase.[ABas
traditionally been described using pediatric cléssion systems that neglect to account for salggpino-

pelvic alignment parameters that are known to gisocorrelate with health-related quality of lifldRQOL) in
ASD. The Schwab-SRS Classification of ASD is a ndgedeveloped system that provides a common laggua
for the complex pathology of ASD. The inter- anttarobserver reliability of this classification Hasen
reported; however, the clinical relevance, inclgdborrelation with treatment approach has not been
demonstrated. Our objective was to assess whdtb&ahwab-SRS classification correlates with digglind
the decision of whether to pursue operative (ORjomioperative (NONOP) treatment.

METHODOLOGY : This study was based on a multicenter, prospeethalysis of consecutive ASD patients.
Inclusion criteria included: agel8 yrs and spinal deformity (scoliosi20°, sagittal vertical axis5cm, pelvic

tilt >25° or thoracic kyphosis >60°). Patients were digssbased on the Schwab-SRS classification, which
includes curve type (thoracic only, thoracolumhamniar only, double curve, or primary sagittal defiby) and

3 sagittal modifiers, each with 3 grades (normalgerately poor and poor). These modifiers are tshgiertical
axis (<4, 4-9 or >9cm), pelvic tilt (<20, 20-30%801), and pelvic incidence/lumbar lordosis mismatchQ(<
10-20 or >201). Differences in demographics, HRQOL, and clasatfon curve type/modifier distribution
between OP and NONOP patients were evaluated. HR@&3Lassessed based on the Oswestry Disability
Index (ODI), Scoliosis Research Society-22 (SRS-28Y the Short Form-36 (SF-36).

RESULTS: 757 patients (mean age 53 yrs, range 18-85)moktgion criteria. OP patients (n=311) were older
(mean age 56 vs 51 yrs), had greater body masg (@de7 vs 25.7), had more previous surgery (45%9%),
and had greater Charlson comorbidity index (1.0.88) compared with NONOP (n=446) patients, re$peigt
(p<0.05). OP patients had worse baseline HRQOLescon all surveys compared with NONOP patients
(p<0.05). OP and NONOP patients had similar coratighment (p<0.05), but OP patients had worsettshgi
spino-pelvic alignment for all measures comparett NONOP patients, except for cervical lordosisr#tic
kyphosis and pelvic incidence. OP patients hadeatgr percentage of pure sagittal deformity clecsgibn

(23% vs 14%; p<0.05) and had worse grades for adlifier categories: pelvic tilt (26% vs 16%), pelvi
incidence-lumbar lordosis mismatch (37% vs 21%) global sagittal alignment (29% vs 9%), OP vs NONOP
respectively (p<0.05).

CONCLUSION: Prospective analysis of OP vs NONOP treated A&fiepts demonstrated that OP patients
were older, had more co-morbidities, greater digglaind worse sagittal spino-pelvic alignment asirkd by
the Schwab-SRS Classification curve type and sagitbdifiers. This study demonstrates that the $Eh&RS
Classification is descriptive, correlates with HRIQS§Zores, and corresponds to treatment prefereme®SD.
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9:12-9:22 A NOVEL PHASE 1/2A STUDY (SAFETYAND EFFICACY) OF
INTRAPARENCHYMAL TRANSPLANTATION OF HUMAN MODIFIED  BONE
MARROW DERIVED CELLS IN PATIENTS WITH STABLE ISCHEM IC STROKE

Gary K. Steinberg, MD, PhB Douglas Kondziolka, MDT, Neil E. Schwartz, MhD*, Lawrence Wechsler,
MDt, Maria L. Coburn, BA*, Julia B. Billigen, RNMichael McGrogan, PhD#, Keita Mori, MBA#, Ernest W.
Yankee, PhD#

*Departments of Neurosurgery and Neurology and f8tanStroke Center, Stanford University, Stanfo/l C
tDepartments of Neurological Surgery and Neurolagdyyiversity of Pittsburgh, Pittsburgh, PA, #SanBiw;,
Mountain View, CA

INTRODUCTION : No treatment currently exists to restore lostibbfunction after stroke. Animal studies
demonstrate that intraparenchymal brain transgiantaf SB623, a human bone marrow derived straal
with transient transfection of Notch-1 gene, onenth@fter experimental stroke can improve neura@logi
outcome. The likely mechanisms are secretion ghtmfactors and immunomodulation that enhance
endogenous plasticity and recovery. This clinitadlg is the first North American trial of intrapachymal
bone marrow-derived cell therapy for chronic strpktéients.

METHODS: This is a two center open label safety and afficstudy. Eighteen patients will be treated at
Stanford University and the University of Pittsblungith a dose escalation paradigm of 2.5M, 5.0M 0.0
M cells. Stereotactic intraparenchymal transplamtat targeted to the subcortical peri-infarcteaansing three
tracks with five cell deposits/track through a bwie and utilizing a specially designed cell trdastation
needle. Inclusion criteria include age 18-75 yesubgcortical middle cerebral artery (MCA) ischerstioke
(with or without cortical involvement), 6-36 montpest-stroke, modified Rankin Scale (mRS) threor and
NIHSS >7. Safety parameters are World Health Omgditin (WHO) toxicity scales and magnetic resonance
imaging (MRI) brain scans. Primary efficacy is Buean Stroke Scale (ESS) at six months and secondary
efficacy measures include ESS, National Institofddealth Stroke Scale (NIHSS), Fugl-Meyer, mRS,
cognitive scores, and fluorodeoxyglucose-positnmission tomography (FDG-PET) at multiple time psinp
to two years.

RESULTS: As of 6/15/12, eight patients have been trefdedwith 2.5M cells; two with 5M cells).
Transplantation was performed under local anesttas mild sedation. Patients were discharged lomtke
first post-operative day. Follow-up is currenth® Inonths; we will be 4-13 months at the time of thi
presentation. No adverse events related to the lsalle occurred. Clinical results will be discussed

CONCLUSIONS: Intraparenchymal transplantation of human meditboone marrow-derived stromal cells in

chronic stroke patients is safe, feasible, and haase therapeutic potential. Larger studies willligated to
further assess clinical efficacy.
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9:24 -9:34 THE EVALUATING NEUROPROTECTION IN ANEURYSM COILING THERAPY
(ENACT) TRIAL: A TEST OF NEUROPROTECTION FOR PROCED URALLY INDUCED
ISCHEMIC STROKE USING NA-1

Michael Tymianski, for the ENACT trial Investigators*

*The following Investigators participated in the ENT trial: Steering Committee: Roberta Andersorta®@a, Canada
(Chair), Michael D. Hill, Calgary, Canada (Princip&nvestigator), Michael Tymianski, Toronto, Caaa@ponsor
representative), Peter S. Lu, Sunnyvale, CA (Casparpresentative), Renee Martin, Charleston, IS€a¢ Statistician);
Data and safety monitoring board. Gary Redekop,cdaner, Canada (Chair), Gord Gubitz, Halifax, Canafdean
Johnston, Halifax, Canada, Randomization: WenleaZl@harleston, SC; Plasma Concentration Analysisaies River,
Senneville, Canada; Histamine Analysis: Gamma DgrgdBrampton, Canada; Clinical Monitoring: NoNOcln Ottawa,
Canada, PRC, Inc, Calgary, Canada. and Study hhall, Hudson, MA; Drug Manufacturing: The Univeysdf lowa
Pharmaceuticals, lowa City, lowa; Data ManagemeBitClinica, Audubon, PA and Hotchkiss Brain Indtty Clinical
Research Unit, Calgary, Canada. Medical Monitordciael D. Hill (all sites other than Calgary), Miakl Tymianski
(Calgary Site). MRI Assessment: David Mikulis, Taog ON. Julien Poublanc, Toronto, ON. Timo Kring§eronto, ON.
Mayank Goyal, Calgary, AB. Andrew M. Demchuck, @algAB. Clinical Sites: Calgary, AB — John H. WoBEgimonton,
AB — Mike Chow. Saskatoon, SK — Michael E. Keldyoiito, ON (St Michael Hospital) — R. Loch MacDahaloronto,
ON (Toronto Western Hospital) — Frank L. Silverr&laerBrugge. London, ON — Melford Boulton. OttauzN —
Cheemun Lum. Hamilton, ON — Thorsteinn GunnarsQaebec, QC — Genevieve Milot. Halifax, NS — larefi@od.
Phoenix, AZ — Cameron McDougall. Palo Alto, CA b&b Dodd. Portland, OR — Wayne Clark.

BACKGROUND : Despite many previous attempts, the salvagecbiisic human brain tissue by a
neuroprotectant has never been demonstrated. \eausavel approach to explore whether NA-1 [Tat-
NR2B9c], a PSD95 inhibitor, could reduce ischemiimdamage in humans. NA-1 is a promising ageatt th
we have shown to reduce ischemic brain damagedivotld primates in several clinically relevant sagos
including middle cerebral artery occlusion andnnbelic strokes (Cook et al., Nature, 2012; CoodélgtSci
Trans Med 2012 [Accepted]). The ENACT trial (Evdlng Neuroprotection in Aneurysm Coiling Therapy
trial; ClinicalTrials.gov number, NCT00728182) wdesigned to test whether or not it is feasiblectieve
neuroprotection in the human brain.

METHODS: Subjects undergoing endovascular repair of regtar unruptured intracranial

aneurysms have a high incidence of small, procéigkirmluced, ischemic strokes that are detectapl®BR
imaging. We enrolled 185 such subjects in a madtiter randomized, double blinded trial conductetMirsites
across Canada and the USA, to receive a singkevierious infusion of NA-1 or Saline control at the
termination of the endovascular procedure. Ischetfaimage was assessed using DWI and FLAIR MR imaging
and clinical outcome was assessed using neurolagietuations and a cognitive battery throughoB0alay
study period.

RESULTS: Subject demographics, medical risks, adversetsard procedure details were balanced between
the groups. There were no safety concerns attiibrita NA-1. Subjects who received NA-1 (n = 923tsined
fewer ischemic infarcts as gauged by DW (adjusil + 0.53 CI95 0.38-0.74) and FLAIR (adjusted IRR =
0.59 CI95 0.42-0.83) MR imaging. Those with uncaaied procedures (strokes < 10ml) also exhibited
reduced infarct volumes by DWI and FLAIR.

Among subjects with ruptured aneurysms (n = 37); Nteatment reduced the number and volume of atrok
by all MRI criteria and resulted in improved newgical outcome (NIHSS 0-1 risk difference 31.6%, p
0.020), suggesting that NA-1 improves the braiaringuffered following a SAH.

CONCLUSIONS: In subjects with small, peri-procedural ischestiokes, treatment with a single intravenous

infusion of NA-1 post-procedure reduces structisethemic damage. Tissue neuroprotection in agedaharis
feasible. These data support further clinical $riafl the neuroprotectant NA-1.
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9:36-9:46 CURRENT TRENDS IN THE MANAGEMENT OF NORMAL PRESSURE
HYDROCEPHALUS. RESULTS OF THE SPANISH COOPERATIVE STUDY

Miguel A. Arraez,MD, PhD. Chairman, Dept of Neurosurgery. Carlos Haya Unéity Hospital. Malaga.
Spain

BACKGROUND

The management of Normal Pressure Hydrocephahtslisnder debate. Several issues as prognostioris
role of hydrodynamic tests and the best shunt ngtave not been still clarified. This presentatieals with
the current aspects of the NPH and also presemfsréiminary results of the Spanish Cooperativelpabout
the efficacy and safety of the gravity-assistedchsiaystems for the treatment of this condition.

MATERIAL AND METHODS

Prospective study on 136 patients belonging toel2asurgical Spanish centers with diagnosis of Ndbrm
Pressure Hydrocephalus with one or several symptditie Hakim triad, Evans index over 0,3 and pagjt
of the tap test and / or lumbar infusion test aoddbnormal ICP recording. Follow-up: 12 month82n
patients; 6 months in 62 patients. End-points: i€lhoutcome according the NPH scale, daily lifevaties
(modified Rankin scale), radiological changes (EBvamdex among other parameters), shunt related
complications and establishment of clinical (neogital and systemic), radiological and hydrodynamic
prognostic factors.

RESULTS

There was a clear improvement in the clinical scatethree and six months after shunt insertioit: (2 11.0

vs 2.511.1 vs 2.211.1; cognitive function: 2/10.9 vs 1.810.9 vs 1.710.9; sphincter disturbance: 219.2 vs
2.501.3 vs 2.411.3; p<0.05) and also in the global scale (22 vs 6.812.7 vs 6.312.7; p<0.05). There was
no difference after comparison of improvement aiasid 12 months (gait: 2.11.0; cognitive function:

1.6010.9; sphincter disturbance: 213.2; global scale: 6[02.6; p>0.05). The only prognostic parameter found
was the rout value (lumbar infusion test). Thers @wa&lear reduction in the ventricular size (Eviadgex) at
three months (basal, 0.49.54 vs 0.3510.042; p<0.05). There were three recorded shuateglpostoperative
complications (subdural hematoma, intraparenchyraaiorrhage and catheter malfunction).

CONCLUSIONS

Gravity-assisted shunts seems to be effective afedfar the treatment of patients with Normal Puess
Hydrocephalus with high rate of improvement and &hwint-related morbidity. The improvement seenmseto
maintained at least in the first
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10:10-10:20 HOW ACCURATELY CAN WE PREDICT THE SURVIVAL OF PATIE NTS WITH
CANCER?

Douglas Kondziolka, MB, Phillip V. Parry, MO}, L. Dade Lunsford, ME) John C. Flickinger, M) Susan
Rakfal, M3, Yoshio Arai, MB, Jay S. Loeffler, M) Stephen Rush, MPJonathan Knisely, ME) Jason
Sheehan, MB) William Friedman, MB, Ahmad Tarhini MB, Lanie Francis MB, Manmeet Ahluwalia, M5,
Mark E. Linskey, MB) Paul Sperduto, MB, and Roger Stupp, MB

INTRODUCTION : For cancer patients estimated survival timeugial for clinicians, patients, families, and
payors. To provide appropriate and cost effectaue cvarious data sources are tapped in ordprdwide
rational, reliable, and reproducible estimatesintyspecific data we asked 14 medical, radiatiosuogical
oncologists to predict the survival of patientshwétincer metastatic to the brain.

METHODS: During a 2 year interval we prospectively estimdlasurvival in 150 consecutive cancer patients
(median age =62 ,range, 33-84) with brain metastaadergoing radiosurgery. We recorded the cayper
(e.g. lung, renal, melanoma, breast), the numbbraih metastases, and activity of extracraniaals status,
which was graded as either a) none; b) minimasyoptomatic; d) diffuse; or €) cachectic. We aksworded
the Karnofsky Performance Score (KPS), exposupeits whole brain radiation therapy (WBRT), and wiex
the patient had synchronous or metachronous peggembf their brain disease. The brain diseaserated as
a) asymptomatic; b) causing seizures only; c) causeadache only, or d) associated with a neurcdbgi
deficit. We provided the Recursive Partitioningalysis (RPA) score (grades 1-3). Finally, we askach
physician to provide a prediction of expected stal{in months) beginning at the time the patiemierwent
radiosurgery.

RESULTS: The actual median patient survival was 10.3 mm®1(®5%; 6.4-14). The median physician
predicted survival was 9.7 months (neurosurgeoi®+MN1.6, radiation oncologist [RO]=11.6, medical
oncologist [MO], 7.8 months). For patients whoddiefore 10 months, both NS and RO clinicians weiare
optimistic. No group could accurately predict suors alive at 14 months. For specific tumor tygesdictions
were accurate within the following ranges: a) Brepiediction was accurate within 0-3 months = 3896, =
22%, 6-9 = 21%, 9-12 = 9%, 12-18 = 12%, >18 = 6YNBC Lung: 0-3 = 34%, 3-6 = 31%, 6-9 = 19%, 9-12
=7%, 12-18 = 7%, >18 = 1.4%; c) Melanoma: 0-3 = 53% = 19%, 6-9 = 10%, 9-12 = 9%, 12-18 = 35, >=18
2%. All physicians failed to predict patients wiaileally had extended survivals. In general medical
oncologists had better predictive abilities. Otlg bne neurosurgeon who actually examined eachrpdiad
better predictive abilities. All physicians hadéual predictions that were incorrect by as muciza<8
months, and 7 of 11 had individual predictions thate in error by >18 months.

CONCLUSIONS: Predicting the survival of cancer patients ffidilt despite the importance of such
estimates when making educated treatment recomriensla For patients with actual brief survivalbygician
predictions had greater accuracy. Survival pregistiproved least accurate for patients who hadhdgtk
survivals. In this study all physicians were unablaccurately predict long term survivors. Despakiable
clinical data and predictive scoring techniquesaaded brain and systemic management often ledttery
survivals well beyond estimated survivals. Sualvisal predictions should not be used to ratioreca
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10:22-10:32 A NOMOGRAM FOR INDIVIDUALIZED ESTIM ATES OF SURVIVAL OUTCOMES
FOR PATIENTS WITH BRAIN METASTASIS

Andrew E. Sloan, MD, FAANS, FACSJill Barnholtz-Sloan, Ph.D; Changhong Yu; Jaimendechea;
Michael Vogelbaum, MD; Minesh Mehta, MD; MD;Mitch®lachtay, MD; & Michael W. Kattan, PhD.

INTRODUCTION : Brain metastases are the most common intracrar@as lesions, with an incidence of
98,000-170,000 cases each year in the US. Imasd that 24-45% of cancer patients develop brain
metastasis which account for 20% of cancer deathsally. Therapeutic options include hospice,
chemotherapy, immunotherapy, whole brain radioghereadiosurgery, and surgery, but the selectiothef
optimal treatment for individual patients remainstroversial. Several risk classification schesgsh as
recursive partitioning analysis (RPA), and diagasgecific graded prognostic assessment (DS-GP¥ ha
been developed and validated, but these providgpgrather than individualized estimates of outcome
Individualized estimations of survival could be fuséor counseling patients and optimizing therapeu
approaches. The purpose of this study was to de\id validate a nomogram for individualized pdtie
prognosis based on data from randomized controiield.

METHODS: De-identified data from 7 randomized controltgdls of brain metastasis in 2367 patients was
obtained from the RTOG database and data on sexaiables of interest was obtained. Overall sahwas
estimated with adjustment for variables of interesihg the Cox proportional hazards regression, R4
random survival forests (RSF) methods. The modelg internally validated via 10-fold cross vatida and
the predictive accuracy for overall survival of theee approaches was calculated using a concadiaciex
(CI). The significance levels for the three appts was calculated from bootstrap and a final par was
built using the model with the highest predictivearacy for individualized estimation of survivaded on CI.

RESULTS: The majority of patients were classified as RPa#ss Il and had DS-GPA scores of 1.24-2.5 and
within each RPA and DS-GPA class, there was a vadge of individualized survival probabilities. &fox
analysis outperformed the RPA and RSF methodsttleusomogram was built to estimate the 6 and 12mon
survival probabilities and median survival basedtenCox model. The predicted value approximé#ted
observed value within a 95% confidence intervil¢hen the accuracy for estimating survival of RPA &8x5-
GPA classes was compared with the nomogram, wedfthat the nomogram-estimated 12 month survival
probabilities were heterogeneously distributed imitach RPA and DS-GPA class. Variables which
contributed significantly to risk assessment ineldidprimary site; histology; status of primary @ise; extent of
metastatic spread; age; KPS; and number of brsioris.

CONCLUSIONS: The nomogram based on the Cox model enableerizetd more refined survival
predictions than those based on RPA, DS-GPA or iR&fels. This was due in part to consideration of
primary site and histology compared to the RPARBARPA classifications, as well as the number afrbr
lesions which was not considered in either of #udier schemes. This predictor of outcome codddadily
applicable to clinical practice in enabling patgeahd their physicians to make informed decisiegaming
treatment options and will soon be provided as $efevare application. Future directions incladkéernal
validation in a prospective dataset. The benefitslimitations of this approach will be illustrdtesing
specific case vignettes.
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10:34-10:44 IMPACT OF TRIPLE NEGATIVE PHENOTYPE ON THE PROGNOSIS OF BREAST
CANCER BRAIN METASTASES UNDERGOING STEREOTACTIC
RADIOSURGERY

Jason Sheehan, MD, Phzhiyuan Xu, MD, David Schlesinger, PhD, TyvinhRMD, University of Virginia

INTRODUCTION :

Hypothesis: The impact of triple-negative (TN) pbfype on survival of patients who harbored brain
metastases arising from breast cancer and undesteFabtactic radiosurgery (SRS) is controversidilis
study aims to elucidate survival times and idemifyential prognostic factors.

METHODOLOGY : A total of 103 breast cancer patients with braitastases were treated with SRS and
then studied retrospectively. Twenty-four patigt3.3%) were TN. Survival times were estimatedgis
Kaplan-Meier method with a log-rank test computing survival time difference between groups. Uriata
and multivariate analyses to predict potential pomtic factors were performed using a Cox propodidazard
regression model.

RESULTS: The presence of TN phenotype was associatedwathened survival times, including overall
survival following the diagnosis of primary breaancer (43 months vs. 82 months), neurologicaligairafter
the diagnosis of intracranial metastases and radjasl survival following SRS with median survitahes
being 13 months vs. 25 months, and 6 months veidréhs, respectively (p<0.0002 in all three conyuars).
On multivariate analysis, radiosurgical survivahefit was associated with non-TN status and lowRARIlass
at the initial SRS. Conclusions: TN phenotypaespnts a significant adverse prognostic factdn vaspect to
0OS, NS, and RS in breast cancer women with intréaranetastasis. RPA also served as an importaht a
independent prognostic factor.
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10:49-10:59 DBS UNDER GENERAL ANESTHESIA WITHOUT NEUROPHYSIOLOGY: INITIAL
EXPERIENCE AND COMPARISON TO THE STANDARD TECHNIQUE S

Francisco A. Ponce, MDBarrow Neurological Inst.

INTRODUCTION . There is a growing trend in functional neurosaydeward direct anatomical targeting for
deep brain stimulation (DBS). This study repadnts tesults of an initial experience using a poddigad CT
scanner intraoperatively to place DBS electrodefeugeneral anesthesia without the use of micrtelde
recordings (MER).

METHODOLOGY . Direct anatomical targeting was performed preatpezly using a 3T-MRI study
developed for visualization of DBS targets. Surgetbok place in a standard neurosurgical operabioig.
Following induction of general anesthesia and pta of bone-implanted fiducials, a CT was obtained
CT/MRI fusion was performed using a surgical natiggasystem. A frameless navigation-based skull-med
DBS trajectory guide was used for placement of Dd8ls. Following lead placement and prior to clgsm
second CT was performed to verify accuracy. Acoureas assessed using 2 types of measurementsglaoff
defined as the shortest distance from the linbefkurgical plan to the targeted electrode condact,the “tip
error,” defined as the vector distance betweerrtemded target and the actual electrode contdet.résults
are compared with those obtained using traditifraahe-based stereotaxy.

RESULTS. In a consecutive series of the 72 surgically anf¢d DBS electrodes, the described method was
used for 19 electrodes placed in 10 patients. ékatigcluded GPi (n = 11), STN (n = 4), and VIMH#4).
Indications included Parkinson’s disease (n = §3eatial tremor (n = 2), and dystonia (n = 1). Tean (x

SD) distance off plan was 1110.4 mm, and the mean tip error was 1.50.5 mm. Both the mean tip error
and mean distance off plan were significantly serdlp < 0.05, unpaired t-test) than the means 88D
electrodes implanted using traditional frame-baserkotaxy (1.81 0.9 mm and 2.31(11.2 mm, respectively).
Eighty-nine percent of the leads were placed wisingle brain penetration, compared to 65% of leesiisg
frame-based stereotaxy. No hematomas were vigibleT. In 7 patients in whom STN or GPi electrodese
implanted bilaterally, the mean operative time ®as_] 0.8 hours (Range 2.1-4.7; mean room time = 4 hours
This was significantly shorter than for bilaterdiNsor GPi electrodes placed using MER-guided frdrased
stereotaxy (n = 10, mean operative time[6.0.0 hours, range 4.9-7.6; mean room time = 6.2d)olEight
patients noticed favorable microlesion effects ppstatively, all patients had improvement of symmavith
stimulation, and no patient experienced unacceyptall thresholds for stimulation-related side effec

CONCLUSIONS. The described method combines direct DBS targd#chniques, a frameless navigation-
guided DBS system, and a portable CT to perform DB&r general anesthesia. The procedure offers th
advantages of reduced operative times, improvedracyg that can be verified intraoperatively, angroved
patient comfort.
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11:01-11:11 IMAGE-GUIDED DBS ELECTRODE SURGERYWITHOUT MICROELECTRODE
RECORDING: ACCURACY AND COSTS OF ELECTRODE PLACEMENT
USING NEXFRAME AND THE CERETOM INTRAOPERATIVE CT
SCANNER.

Kim J. Burchiel, M.D., F.A.C.S, Ahmed Raslan, M.D., Stephen E. Griffith, M.Daj@ Glasgow, B.S., and
Valerie C. Anderson, Ph.D. Dept. of Neurologicaidggry, Oregon Health and Science University, Rord,
OR

INTRODUCTION : Image-guided DBS electrode placement using tadperative CT scanner was
performed in patients with Parkinson Disease arsgfitgal Tremor, under general anesthesia withautiie of
microelectrode recording (MER).

METHODS: Data were collected on patients who underwen$ @Ectrode placement without MER, during
the first year that this new method of implantatiees employed (February 2011 — March 2012). Heles
were placed using the Medtronic NexFrartibzing the Stealth Station running Framelinktsafre.
Intraoperative CT images were obtained using thetGm scanner, and merged on the Stealth Statitmpneé-
operative MRI images, or with pre-operative CT ims@ MRI was not feasible. All procedures were
performed with the patient under general anesthestauracy of electrode placement was the caledlas the
linear distance between the target and the ackeetrede location. A financial analysis of the ggdure was
also conducted to compare the costs to the hogpithis new procedure and the more traditional MiRed
approach in a matched sample.

RESULTS: 51 patients participated in the study (69.% years old). There were 31 patients with Peik
Disease, 19 with Essential Tremor, and 1 patietit @ystonia. All patients had bilateral DBS eleds
placed in one stage as follows: 19 ventralis meatius (Vim), 10 subthalamic nucleus (STN), and@@bus
pallidus internus (GPi). There were no intraopeeatomplications. The mean accuracy of final DB&trode
placement was 1.524 $.04 mm. There was a moderate negative cowalagtween the distance of the closest
approach of the electrode to the surface of tledatventricle, and the accuracy of placement Gtear
correlation coefficient = - 0.40). Electrode ticdmies passing > 4.0 mm from the wall of the vietgrwere
significantly more accurate (p < .05) than thoseséapproach was < 4.0 mm. Any deviation of teetsdde
trajectory was in every case medial to the antteigpgarget. There was no statistically significdifference
between the closest approach of the electrodestaehtricle comparing the right and left sided ¢éésg There
were no intraoperative complications. The finahaialysis indicated that there was no differemceasts to
the hospital when comparing this image-guided aggrdo the MER-based approach.

CONCLUSIONS: The accuracy of DBS electrode placement undeeigé anesthesia, without MER, is
comparable to reported series using MER mappi¥e have made a novel discovery that electrodectajes
that pass within 4 mm of the ventricle wall hava@gnificantly higher risk of medial deviation ofetelectrode.
This CT-based method avoids the additional risksemfhorrhage associated with MER, and attendant
neurologic deficits. This method also allows immagel intraoperative feedback to the surgeon suahatiy
unanticipated deviation of the electrode trajectay be corrected immediately. In our experienagept
satisfaction with this method is high, accuracyplaicement is high, and complications are probadsyg than
2%. Although MER continues to have a role in inp@rative research, its routine use is not requdoed
accurate DBS electrode placement. There is nadinhincentive, or disincentive, to the hospitaperform
DBS procedures using image guidance.
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11:13-11:23 MECHANISM STUDIES USING fMRI, WINCS, AND MINCS: TOWARDS NEURAL
ENGINEERING ELECTROCHEMICAL FEED BACK DBS

Kendall H. Lee, MD, PhDMayo Clinic, Rochester, MN

INTRODUCTION : Deep brain stimulation (DBS) is an establishedtiment for movement disorders, and it is
a rapidly emerging therapy for numerous psychiatisorders. Thus, elucidating DBS mechanisms for
improving outcomes has become a critical cliniczdlgn stereotactic and functional neurosurgery.\afee
addressed this issue by combining for the firsettmio powerful technologies, functional MagneticsBeance
Imaging (fMRI) and in vivo neurochemical monitoritminvestigate DBS-mediated modulation of neural
activity. We have previously described a wirelessronchemical monitoring device called Wireless
Instantaneous Neurotransmitter Concentration Sgr{$iiNCS) system that combines fast scan cyclic
voltammetry (FSCV) with wireless telemetry. Forgbestudies, we have also developed a novel witgless
controlled stimulation device called Mayo Investigaal Neuromodulation Control System (MINCS), whic
provides electrical stimulation interleaved witlpichscan voltammetry obtained using WINCS. Here tileze
fMRI, WINCS, and MINCS in the pig model to tesethypothesis that subthalamic nucleus (STN) DB8ltes
in distal fMRI BOLD activation that correlates wispecific neurotransmitter release.

METHODOLOGY : MINCS was designed to integrate operator-corgtbiieurostimulation with FSCV
electrochemical recordings made by our previousbcdbed Wireless Instantaneous Neurochemical
Concentration Sensing system (WINCS). MINCS incoapes analog circuitry for current- and voltage-
regulated electrical stimulation, a 32-bit ARM naicontroller, a Bluetooth® transceiver, a multilaeprinted
circuit board, and, through an optical connectisrtoupled to WINCS. To determine the feasibidibd
functionality of the integrated stimulation andaeging system we conducted in vivo tests in therpaglel of
DBS, where the STN was targeted. Further, we emapl@f estla fMRI to determine the major sites of
activation during application DBS (1-7V, 10- 300H20-500us pulse width) in the isoflurane (1%)
anesthetized porcine model.

RESULTS: With STN DBS, consistent areas of fMRI BOLD aetion was seen, including the ipsilateral head
of the caudate, premotor cortex, primary motoreoqrpeduncular pontine nucleus, and the contralater
cerebellum. MINCS was capable of producing divevageform patterns under wireless control. Impotyant
MINCS successfully demonstrated the capabilitynterieave stimulation pulses with FSCV scans, there
avoiding stimulation artifacts. When various stiatidn intensities and frequencies were appliedygtition
dependent dopamine release was seen in the affd&kbBOLD activation.

CONCLUSIONS: These results suggest that the combination &IfNIINCS and WINCS may be useful for
investigating the mechanisms of therapeutic nestiaulation. Because fMRI allows for global assesstof
neural networks and electrochemistry allows fogeted analysis of the neurochemicals releasedsethame
areas, this combination offers a new and excitpr@ach to understanding the anatomical and neanoicial
correlates of the therapeutic action of DBS. Imaatlly, continuous monitoring of neurochemical clesmg
following DBS surgery could pave the way towarditufe implantable closed-loop “smart” device. Sach
device would incorporate stimulation based on F$&3dback from an implanted electrochemical micrasse
S0 as to maintain neurochemicals at desired levels.
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11:28-11:38 ENDOSCOPIC ENDONASAL APPROACH FOR EESECTION OF SKULL
BASE CHORDOMAS: OUTCOMES AND LEARNING CURVE

Paul Gardner, MO Maria Koutourousiou, MD, Matthew Tormenti, MDef@ihanie L. Henry, RN, BSN,
Susan T. Stefko, MD, Juan Carlos Fernandez-Miraimia, Carl H. Snyderman, MD, MBA
University of Pittsburgh School of Medicine, Pitigih, PA

BACKGROUND::
Present the endoscopic experience in the treatofisitll base chordomas

OBJECTIVE:

Gross total resection (GTR) of skull base chordonmegsesents a surgical challenge because of the
location, invasiveness and tumor extension. Inlést decade, the endoscopic endonasal approach
(EEA) has been employed with notable outcomes.

METHODS:

From April 2003 to March 2011, 60 patients underwan EEA for primary (n=35) or previously
treated (n=25) skull base chordomas. We evaludtedlegree of GTR and our complications. We
studied the factors that influenced outcomes amapewmed our surgical results in the early and letry

of our experience.

RESULTS:

The overall rate of GTR of skull base chordomas 8&3% (82.9% in primary and 44% in previously
treated cases). The most important limitationsG3IR were tumor volume >20 Crfp=0.042), tumor
location in the lower clivus with lateral extensip0.022) and previously treated disease (p=0.0002
the learning curve had a significant impact on GirRreasing the success rate to 88.9% (92.6% in
primary cases, 63.6% in previously treated) duniegent years (p<0.0001). The most frequent
complication was cerebrospinal fluid leak (20%)utésg in meningitis in 3/3%. Carotid injuries
occurred in 2 cases without any resulting defiddeurological complications included new cranial
neuropathies (6.7%) and long tract deficits (1.7%f)ere was no operative mortality in our series.

CONCLUSION:

For the treatment of skull base chordomas, EEAests a competitive alternative to transcranial
approaches with minimal morbidity and high rate<cdiR when performed by experienced skull base
surgeons.
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11:40-11:50 CURRENT MANAGEMENT OF MCA ANEURYSMS, RESULTS WITH A “CLIP
FIRST” APPROACH

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

OBJECTIVE :
To review an experience with MCA aneurysms managia microsurgery as the treatment of first
choice.

METHODS:

During a 13-year period, 543 patients with 631 M@#Aeurysms were managed with a "clip first"
policy, with 115 patients (21.2%) referred from tReurointerventional Radiology service and none
referred from the Neurosurgical service for endoulss management.

RESULTS:

282 patients (51.9%) had ruptured aneurysms and481%) had unruptured aneurysms. MCA
aneurysms were treated with clipping (88.6%), tHyeatomy/clip reconstruction (6.2%), and
bypass/aneurysm occlusion (3.3%). Complete angibiganeurysm obliteration was achieved with
620 MCA aneurysms (98.3%). Relative to preopeeatigurological baseline, 487 patients (89.7%)
were improved or unchanged after therapy, withréoperative mortality rate of 5.3% and a permanent
neurological morbidity rate of 4.6%. Good outcomese observed in 92.0% of patients with
unruptured aneurysms and 70.2% with ruptured asewsyWorse outcomes were associated with
rupture (p=0.04), poor-grade (p=0.0004), giant §ze.03), and hemicraniectomy (p<0.0001).

CONCLUSIONS:

The MCA aneurysm is managed better surgically #radovascularly, and surgery should remain the
treatment of choice. Surgical morbidity was low amdr outcomes were due to an inclusive surgical
policy which aggressively managed poor-grade ptieith hemicraniectomy and hematoma
evacuation, and complex aneurysms with thrombectamaybypass. Surgical results from our
experience set a benchmark that endovascularseshduld match before considering endovascular
therapy as an alternative for MCA aneurysms.
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11:52-12:02 USE OF SUPRAMAXIMAL STIMULATION TO PREDICT FACIAL NERVE
OUTCOMES FOLLOWING VESTIBULAR SCHWANNOMA MICROSURGE RY:
RESULTS FROM A DECADE OF EXPERIENCE

Michael J Link MD*?, Colin L Driscoll MD?%, William R Schmitt M) Matthew L Carlson ME) Brian A Neff
MD?, Jasper R Daube MD

Departments of Neurologic Surgértorhinolaryngologyand Neurology Mayo Clinic and Mayo
Foundation, Rochester, Minnesota

INTRODUCTION/HYPOTHESIS : The goal of vestibular schwannoma (VS) surgertumor removal and
preservation of neural function. Intraoperativeidhnerve monitoring has emerged as the standacére,

however its role in predicting long-term facial @tion remains a matter of debate and techniques graatly

between institutions. We describe, and criticalgsess the value of intraoperatively applying curiesg

supramaximal stimulation (SMS) levels in an effartidentify patients destined for permanent fapaalysis

following VS removal.

METHODS: Over more than a decade, the protocol for stiting and assessing the facial nerve during VS
surgery at our institution has consisted of apgyinlsed constant-current stimulation at SMS lepetsimally
and distally following tumor resection in order generate an amplitude ratio, which subtracted fid9%
yields the degree to which the functional integdfythe facial nerve “dropped off” intraoperativeliff his data
was prospectively collected and additional varialtfeat might impact postoperative facial nerve fiomcwere
retrospectively reviewed from the medical reco@hly patients with anatomically intact facial nesvaend >12
months of follow-up data were analyzed.

RESULTS: There were 267 patients available for revievhe Rverage posterior fossa tumor diameter was 24
mm and the rate of long-term good [House Brackm@ti) grades 1 — 2] facial nerve function was 84%.
Univariate logistic regression analysis revealddrpreatment, NF2 status, tumor size, cerebelltiperangle
extension, subjectively thinned facial nerve at time of operation, minimal stimulation thresholél the
proximal facial nerve, percent drop off by SMS, gruktoperative facial nerve function were all fouod
correlate statistically (p<0.05) with long-term icfunction. When evaluating patients with sigraht facial
weakness at the time of hospital discharge, odypircent drop off by SMS remained a statisticsitiyificant
predictor of long-term facial function. For all tigmts, regardless of facial function in the imnzgei
perioperative period, who had a proximal-to-distedp off >69%, the rate of poor long-term functitB
grades 3 — 6) was 44% (15/34). Conversely, thosema with a proximal-to-distal drop off of69%
experienced poor facial function only 6% (8/138)tld time. The positive predictive value of SMS kang-
term severe weakness (HB grades 5 — 6) howevienyiat 46%.

CONCLUSIONS: In a large cohort of patients, we found thagirdgating intraoperative facial nerve function
with SMS is safe and technically simple. Thishie first report of using this technique. It isweseful, and we
believe superior to other reported techniquespfedicting which patients will ultimately have golmhg-term
facial function, but is very limited in identifyingatients destined for long-term severe facial weak that
might benefit from early facial reanimation surgefyhis technique may prove helpful in the futurediloring
less than gross total tumor removal to limit postagive facial weakness but maximize tumor resectio
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Daniel A. Orringer, MD, Honorable Mention: Label-Free Detection of Microscopic Tumor BouridatJsing
Stimulated Raman Scattering Microscopy. (Dr. Queinwill not present)

Derek G. Southwell, MD, PhD
INTRINSICALLY DETERMINED CELL DEATH OF DEVELOPING ©RTICAL INTERNEURONS.

Derek G. Southwéll* > ® Mercedes F. Pared&$,Rui P. Galvad *°, Daniel L. Jones? Robert C.
Froemkeé ', Joy Y. SeBeClara Alfaro-Cervell8 *2 Yunshuo Tarfg® ’, Jose M. Garcia-Verdudp
John L. RubensteinScott C. Baraban?and Arturo Alvarez-Buylfa?

Neuroscience Graduate Program, Univ of Califorran Francisco, CA (UCSFDepts of
Neuroscience and Neurosurgery, and the Eli andligdproad Center of Regeneration Medicine and
Stem Cell Research; UCS#edical Scientist Training Program, UCSHept of Neurology, UCSF,
°Dept of Otolaryngology, Coleman Memorial Laboratand W.M. Keck Foundation Center for
Integrative Neuroscience, UCSHustituto Cavanilles, Universidad de Valencia, \fal@, Spain,
"Biomedical Sciences Graduate Program,UC%Pept of Psychiatry and the Eli and Edythe Broad
Center of Regeneration Medicine and Stem Cell ReseblCSF *Present address: Dept of
Neurosurgery, Stanford Univ SOM, Stanford, €Rresent address: Dept of Molecular Biology,
Univ of Oregon, Eugene, ORPresent address: Molecular Neurobiology Progratne Felen and
Martin Kimmel Center for Biology and Medicine aetB8kirball Institute of Biomolecular Medicine,
Dept s of Otolaryngology, Physiology and NeurosoéemMNew York Univ School of Medicine, New
York, NY* Present address: Cambridge Centre for Brain Refept of Clinical Neurosciences
and Stem Cell Institute, Univ of Cambridge, CamipeidCB2 OPY, United Kingdom

Cortical inhibitory circuits are formed by GABAeoginterneurons, a cell population that originages f
from the cerebral cortex in the embryonic ventoaébrain. Given their distant developmental origins
it is intriguing how the number of cortical intetrens is ultimately determined. One possibility,
suggested by the neurotrophic hypothesis, is trdical interneurons are overproduced, and then
following their migration into cortex, excess inmteurons are eliminated through a competition for
extrinsically derived trophic signals. Here we éaharacterized the developmental cell death of
mouse cortical interneurons in vivo, in vitro, gotdlowing transplantation. We found that 40% of
developing cortical interneurons were eliminatadtighBax- (Bcl-2 associated X-)

dependent apoptosis during postnatal life. Whétui@d in vitro or transplanted into the cortex,
interneuron precursors died at a cellular age amtd that at which endogenous interneurons died
during normal development. Remarkably, over tréargpsizes that varied 200-fold, a constant
fraction of the transplanted population underwetit@eath. The death of transplanted neurons was
not affected by the cell-autonomous disruption BT (tropomyosin kinase receptor B), the main
neurotrophin receptor expressed by central nerggsiem (CNS) neurons. Transplantation expanded
the cortical interneuron population by up to 354t the frequency of inhibitory synaptic events did
not scale with the number of transplanted interoesir

Together, our findings indicate that interneuroh death is intrinsically determined, either cell-

autonomously, or through a population-autonomouspedition for survival signals derived from
other interneurons.
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8:00-8:10 QUANTITATIVE IRON BURDEN AS A BIOMARKER OF CUMULATIVE
HEMORRHAGES IN CEREBRAL CAVERNOUS MAFORMATION: STUD IESIN
MOUSE AND MAN

Issam A. Awad, MD, MSc, FACSJniv of Chicago Medicine and Biological Sciences,

INTRODUCTION/HYPOTHESIS : Cerebral cavernous malformations (CCM), whicleetfimore than 0.5%
of the population, are characterized by dilatedKig brain capillaries. These lesions expose ptitma
lifetime risk of epilepsy and focal neurologic @ related to repetitive hemorrhages. The CClbfes
contain iron-rich hemoglobin breakdown productsichitan be depicted by susceptibility weighted imgg
(SWI1) using magnetic resonance imaging (MRI). Hogre®WI only provides lesion count and volume
information, but is unable to provide informatia@yarding the density of iron within individual less.
Furthermore, SWI cannot distinguish hemorrhage froaitification, which can be a common occurremce i
CCM patients. We hypothesize that iron burden éioles can be quantified, and therapeutically medifin
experimental CCM lesions in mice. We further hygsikze that a novel MRI technique, Quantitative
Susceptibility Mapping (QSM), can distinguish ifbam calcification, and can quantify iron burderhimman
CCM lesions.

METHODOLOGY: For the murine studies, we assessed iron burdgeriatically engineered heterozygous
Ccm1+/- models, sensitized to enhance spontaneoostie mutations in Msh null background, which we
demonstrated to form spontaneous CCM lesions redating all histologic features of the human dgedron
deposit was visualized by Perls blue staining, @unehtified using NIH Image-J software by integradedsity
measurement of color thresholded blue signal, otlimyg for light intensity and magnification. Irastaining
intensity of CCM lesions was compared in animaatied with placebo, and RhoA kinase inhibitor fdsud
previously shown to rescue the CCM phenotype im\and in vivo. The logarithm of integrated densityeach
lesion was used for statistical analysis. For tin@in studies, 5 patients with CCM (3 sporadic afahilial;
the latter harboring 5 and 6 lesions respectivebfe imaged with conventional, SWI and the new QSM
technique.

RESULTS: Fourteen of 18 mature multicavernous CCM lesidestified in Ccm1+/-Msh2-/- mice (16
placebo and 14 fasudil animals) exhibited ironrstaj, but none of 82 solitary cavern capillary s@gp=
0.0002, two-tailed Fisher's exact). There was aifi@ntly lower prevalence of mature CCM lesiongasudil
treated mice compared to placebo (p=0.02, Fislkesist), and also a lower iron staining intensityhiea CCM
lesions of fasudil treated animals (Figure 5; ®397, Student’s t test). In the human studiesC@M lesions
(3 sporadic and 11 familial) were identified on Saviid QSM images. The mean susceptibility of thiothes
ROls across all patients was 0.49 + 0.16 ppm. €khieh volume varied from 5 — 1370 mm3. The averaged
susceptibility per volume was 0.66 + 0.34 ppm/miré@ger lesions had higher susceptibility values/3nm
indicating higher iron concentration. Calcificatsowere clearly differentiated from iron in lesidivsverted
signal on QSM), and this was verified in choroidxuls calcifications and on computed tomographiosaa
the same patients (control).

CONCLUSIONS: Our results demonstrate a range of iron depsisperimental CCM lesions, which can be
altered by pharmacologic intervention. Preliminsiydies in man demonstrate QSM’s unambiguous yabilit
separate calcification from iron-rich CCM lesioagd to provide quantitative evaluation of the ibamden in
lesions. Together, SWI and QSM may serve as navagjing biomarkers to provide accurate lesion count
(SWI) and quantitative changes in iron contennitividual lesions (QSM). These will allow the lohglinal
monitoring of CCM disease progression, and poterdgiponse to therapeutic intervention.

45



FRIDAY, OCTOBER 19

8:12-8:22 GRAFTED HUMAN NEURAL STEM CELLS ENHANCE S EVERAL STEPS OF
ENDOGENOUS NEUROGENESIS AND IMPROVE BEHAVIORAL RECO VERY
AFTER MIDDLE CEREBRAL ARTERY OCCLUSION IN T CELL-DE FICIENT
RATS.

Yutaka Mine, MD, PhD %3 Jemal Tatarishvili, MD, Phb? Koichi Oki, MD, PhD 2 Emanuela Monni, MSc
1.2 7aal Kokaia PhD 2 Olle Lindvall, MD, PhD 2

! Laboratory of Stem cells and Restorative Neuroltiy Hospital, SE-221 84 Lund, Sweden
2Lund Stem Cell Center, Univ Hospital, SE-221 84d,.Bweden
®Department of Neurosurgery, Tochigi National HoapiUtsunomiya 320-8580, Japan

OBJECTIVE : Neurogenesis from endogenous neural stem ¢¢8E§) and NSC transplantation have been
suggested as novel approaches to reconstruct steskaged neural circuitry. In rats, endogenous NSCs
subventricular zone (SVZ) produce new neurons riigganto striatum during several months after lstrout
their long-term survival is poor. For maximum reeny enhancement of endogenous neurogenesis should
probably be combined with NSC transplantation. NB&g beneficial effects not only through cell
replacement but also by trophic actions, neuroptime, and modulation of inflammation. Our preliraig data
suggested that transplanted human NSCs might ealemuibgenous neurogenesis in intact brain. Thevfim
this study was to analyze the interaction betweelogenous neurogenesis and human-derived NSC
transplantation in stroke-damaged brain.

MATERIAL AND METHODS : T cell-deficient rats were subjected to unilatdr-hour middle cerebral artery
occlusion and human foetal NSCs or vehicles wagsplanted into ipsilateral striatum 48 hours tattee.
Behavioural function was assessed using steppidgyimder tests every 3 weeks. Animals receivedd Br
injections for 2 weeks at 4 weeks before termimatamd were perfused 6 or 14 weeks after transyiant
Specimens were immunohistochemically assessedfimgenous neurogenesis, graft survival and
inflammation after stroke.

RESULTS: We observed higher numbers of Ki67+ prolifergtiells in the SVZ of the human NSC grafted
group than in the vehicle group both at 6 and ldksefter transplantation. Also the numbers of Dcx+
migrating neuroblasts and BrdU+/Fox3 (NeuN) + nefglyned mature neurons in the ischemic striaturrewer
significantly higher in the human NSC transplamatijroup compared to the vehicle group at both poiats.
Human NSC transplantation reduced the number dftfiZD1+ macrophages in the ischemic striatum. @daft
human NSCs were observed in all rats, but the nuaniie the morphology of the grafts varied in theugr.
Animals with human NSCs grafts showed functionabxery in stepping test at 6 weeks and thereafter,
whereas vehicle-injected animals did not. In cydintést, the NSC transplanted animals showed inggrov
recovery of impaired forelimb use at 12 weeks.

CONCLUSION:: Intrastriatal human NSC transplantation enhativeproliferation, migration and maturation
of endogenous NSCs after stroke, and this effdonig-lasting. Transplantation of human NSCs aéshuces
striatal inflammation and ameliorates neurologiicits after stroke. Our findings indicate thatdan NSC
transplantation promotes endogenous neurogenesisSiVZ and modulates inflammation and supportdea i
that combination of NSC transplantation and stitiaiteof endogenous neurogenesis may become of f@lue
functional restoration after stroke.
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8:24-8:34 ERYTHROPOIETIN PROMOTES RESTORATION OF IN HIBITORY CIRCUIT
DEVELOPMENT AFTER TRANSIENT PRENATAL GLOBAL HYPOXIA -ISCHEMIA

Shenandoah Robinson, MPChildren’s Hospital, Harvard Univ

INTRODUCTION: Children born very preterm are prone to cognitletay, and behavioral abnormalities such
as autism, and epilepsy. Similar deficits are oletin infants who suffer injury brain injury dugrcritical
periods of cerebral circuit formation. The primargibitory neurotransmitter in the mature brainjiamino
butyric acid (GABA). As the cerebral cortex matuaesl responds to environmental stimuli, GABA resasn
switch from excitatory to inhibitory coincident Wwithe upregulation of the cation-chloride co-tramsgr

KCC2. In addition to regulating inhibitory respoas&CC2 regulates interneuron migration, and méturaf
dendritic spines and synapses. Previously we falimé¢hished cortical KCC2 expression in preterm ini$a

with white matter injury. We hypothesized that patal brain injury delays or decreases KCC2 exjpesst
critical periods in development, thus impairingnfiation of cerebral inhibitory circuits, and tha¢ th
neuroprotective agent erythropoietin (EPO) couldaee KCC2 expression.

METHODS: An established rat model of transient systemicoligischemia (TSHI) on embryonic day 18
was used to mimic early third trimester placemadlificiency. Pups were born at term and EPO oicleh
(saline) was given on postnatal day 1 (P1)-P5. mRIN& protein expression were quantified using qRadR
Western blots, and whole cell voltage clamp of @&Bamidal neurons was used to measure miniature
inhibitory postsynaptic currents (mIPSCs). We hprasiously shown reduced seizure threshold in adtst
after.

RESULTS: We observed a developmental upregulation of KOG fP7 to P21, and a concomitant decrease
in the NKCC1/KCC2 ratio, as previously reportedli®ging TSHI (n=3), KCC2 membrane expression in CA3
was decreased by 62% compared to sham (n=4). ER@nent attenuated the reduction in KCC2 expression
(TSHI+veh: 39% control vs. TSHI+EPO 155% contrélinctional analysis showed TSHI (12 cells/7 rats)
decreased the mean amplitude and frequency of OR$@s at P10-11, compared to shams (11 cells/p rats
EPO treatment normalized the mIPSCs. gPCR analgsifirms loss of KCC2 protein concomitant with
decreased transcription. Because brain-derivecbtrephic factor (BDNF) signaling through TrkB reters
regulates KCC2 transcription, we studied TrkB espi@n and found TSHI induces a loss of TrkB protein
expression, which was restored by EPO treatment.

CONCLUSIONS: Perinatal brain injury exacts not only a tremergdimli on children and their families, but
also society, by limiting their potential to becomdependent productive adults. Here we propasechanism
for impaired formation of inhibitory circuits dugndevelopment via loss of KCC2 membrane expres3ioa.
restoration of KCC2 expression and correspondingtfanal improvement after neonatal EPO treatment
suggests a novel mechanism of EPO neuroprotecigonpregulation of KCC2 expression.
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8:36-8:46 UPDATE ON GLYBURIDE IN STROKE AND MAL IGNANT CEREBRAL EDEMA

J. Marc Simard, M.D.,Ph.D.,FACS Kevin N. Sheth, M..Barney Stern, M.B.
Departments ofNeurosurgery an@Neurology, Univ of Maryland School of Medicine
Baltimore, MD

Extensive preclinical work over the last decadedsiablished that the sulfonylurea receptor 1 (Swwdulated
NCca.ate channel is upregulatate novdfollowing cerebral ischemia/reperfusion. In aninmaldels of stroke,
block of Surl using a constant infusion of low-d@sen-hypoglycemogenic) glibenclamide (US adoptache,
Glyburide) has been shown to exert robust salgffects. In non-lethal models, glibenclamide reduoéarct
volume and improves neurological outcomes. In lati@dels with malignant cerebral edema, glibenctimi
reduces edema, brain swelling and death, improsesotogical outcomes, and has been found to beisupe
decompressive craniectomy. The treatment windovglibenclamide exceeds 10 hours following onset of
ischemia. Retrospective studies of humans withedegbpresenting with stroke have shown that patigho
are on and stay on a sulfonylurea drug (glibendarglimepiride, or gliquidon) fare better than afnetd
controls. Patients with non-lacunar strokes whoosra sulfonylurea drug are far more likely to gnjo
significant neurological improvement during hosliggion (a decrease in NIHSS sca# or reaching 0) (42%
vs. 0% in controls), they are far less likely téfsusymptomatic hemorrhagic transformation (0% &% in
controls) and they are far less likely to die (08610% in controls). A 10-patient Phase lla opbella
prospective study of RP-1127 (Glyburide for injentiRemedy Pharmaceuticals) in non-diabetics waeniky
completed. This study, named “GAMES” (Glyburide Adtage in Malignant Edema and Stroke) pilot,
examined the effect of a 72-hour infusion of RP-LkRpatients with large strokes (H2Z3 ml) at risk for
malignant cerebral edema. In treated patientanttidence of malignant cerebral edema and clinjcall
significant hemorrhagic transformation were 20% @%4 respectively, compared to 88% and 30% in large
observational cohorts with similarly large strokielmreover, in treated patients, the incidence ofiified
Rankin scores (mR34 at 1 month was 90%, compared to ~25% at 3 montlasge observational cohorts. A
large clinical trial studying the effect or RP-11iRpatients with large ischemic strokes is antitial.
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8:48-8:58 HOT-SPOTS IN DYNAMIC 18FET-PET ARE ASSOCIATED WITH
UNFAVOURABLE OUTCOME IN PATIENTS WITH SUSPECTED WHO GRADE II
GLIOMA

Joerg-Christian Tonn
Dept of Neurosurgery, Ludwig-Maximilian-Univ MunjcBermany

INTRODUCTION : Three different uptake patterns of O-(2-[(18)&dftoethyl)-I-tyrosine (18FET) have been
shown to occur in patients with suspected WHOIbtrgh after dynamic PET evaluation: 1; a constantly
increasing uptake throughout the entire tumor veumndicative for a grade Il glioma. 2; an early lpe&uptake
with following decline throughout the entire tumaiume indicative for a malignant glioma. 3; a meteneous
uptake exhibiting both low- and high-grade chandsties (HOT-SPOT) at different sites of the tumbine
prognostic impact of these findings remains uncseafar. For clarification the following prospedistudy
(2006-2010) was conducted.

METHODS: Adult patients with a magnetic resonance imadjaged suspicion of a so far untreated WHO
grade Il glioma were considered eligible. Dateast lfollow-up was October 2011. Informed conserg wa
available for all patients. Dynamic FET-PET evaluatvas performed according to the protocol of Ppeglpet
al (2007). All patients underwent PET-guided sttaetic biopsy. Molecular genetics (MGMT, LOH 1p/19q
IDH-1) were evaluated. Progression free surviviSPwas estimated with the Kaplan Meier method.

RESULTS: Ninety-eight patients (ffm 56/42, median age 4pyere included. Median follow-up was 16
months. Histological evaluation revealed 54 grddedl 44 high-grade gliomas. Tumor progression mgasd

in 31 patients. The diagnostic sensitivity and #mity of FET-PET was 89% and 87%. Homogeneous-low
grade, homogeneous high-grade, and heterogenemtickiwere seen in 52, 27, and 19 patients, régplc
The size of the HOT-SPOT in the heterogeneous granged from 5 to 66% of the entire tumor volume.
Heterogeneous tumours showed significantly higlhentrers of LOH1p/19q (56% vs. 16%) and IDH1
mutations (74% vs. 15%) than homogeneous high-gghdmas. One/two-year PFS for patients exhibiting
homogeneous low-grade, homogeneous high-gradéhetatbgeneous kinetics was 86% / 78%, 63% / 35%,
and 87% / 26%, respectively (p=0.002). Patientshitiing heterogeneous kinetics did not better ttreorse with
homogeneous malignant kinetics. The size of the ¥BBOT did not gain prognostic relevance.

CONCLUSIONS: Consideration of HOT-SPOT volumes within suspggrade Il glioma is essential for

histological and prognostic evaluation. Failurelébect these sometimes small malignant foci eltlger
microsurgery or biopsy could easily lead to botdengrading and undertreatment.
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8:36-8:44 MENINGIOMA GENE EXPRESSION PROFILING AS A POTENTIAL GUIDE TO
POSTOPERATIVE PATIENT MANAGEMENT

Franco DeMonte MD, FRCSC, FACS Erik P. Sulman MD, Phf) Glenice Gumin, BSFrederick F. Lang
MD*, Kenneth Aldape M) Departments of NeurosurgénRadiation Oncolody and Pathology The Univ of
Texas M.D. Anderson Cancer Center

INTRODUCTION/HYPOTHESIS : The current WHO grading system for meningiomaesduot adequately
predict meningioma recurrence following surgicatieion. From a practical patient management petsfgec
one would like to identify the WHO grade 2 tumdrattare unlikely to recur and the WHO grade 1 tuatbat
have an increased risk of recurrence. We hypoteédimt gene expression profiling would identifyraup of
tumors that have either a greater or lesser risk@frrence and thus aid in postoperative patiemagement.

METHODOLOGY : Tumor tissue was obtained from patients withagdosis of meningioma who underwent
surgical excision between 1991 and 2007. The obddtissue was from the first

diagnosis of meningioma. Total RNA was preparechfemap-frozen tumor specimens and analyzed on
Affymetrix GeneChip HG-U133 Plus 2.0. Clinical datas collected retrospectively from a prospectively
documented patient database. Survival associatesamalyzed by the Kaplan Meier/log rank methotlefeéd
Heat map was constructed using the top 250 gersesilmm median average deviation score.

RESULTS: There were 43 tumors identified. These tumorsvexcised from 13 male and 30 female patients.
The median patient age at the time of surgery Wgedrs. The mean length of clinical follow-up wa8y@ars.
Recurrence was identified in 9 patients. Thirty-afix3 patients were alive at the time of the stllyWHO
grade 1 meningioma was identified in 26, grade Parand grade 3 in 1. The median Ki-67 labelinggindas
8. A Simpson grade 1 or 2 resection was accompligh87 of 43 patients (86%). Only 4 patients reedi
postoperative radiation treatments. Of 9 recurre@carere WHO grade 1 (8% of all grade 1 tumors) @nckre
WHO grade 2 (44% of all grade 2 tumors). Hierarah@ustering revealed 2 dominant gene expression
profiles. (Groups 1 and 2). The 5-year PFS forgmai in profile group 1 was 100% while that forugr@® was
60% (p=0.05). There was no difference in overalisal. Correlation between recurrence and geneesgion
group using the Fischer’'s exact test was P=0.0AB®. patients with recurrence were in group 2.1B5¥WHO
grade 2 tumors and the sole WHO grade 3 tumor imegene expression group 2 (85%) but this did eath
significance. Molecular grade and WHO grade wedefrendently significant predictors of recurrencgelolaon
multivariate analysis.

CONCLUSIONS: Gene expression analysis of a group of 43 meaings identified a distinct gene expression
profile which was associated with a decreasedafskcurrence independent of WHO tumor grade.
Identification of tumors with a decreased risk@furrence may, at the very least, increase thevaitef
recommended follow-up and thus decrease coststifidation of a subgroup of higher WHO grade tumeith

a lower recurrence risk may influence the needtmmitig of postoperative radiation therapy.
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9:12-9:22 THE NEXT GENERATION INTRACRANIAL MONITOR
Raj K. Narayan, MO Chunyan Li, PhD, North Shore Univ Hospital, Masbet, NY

INTRODUCTION : Current monitoring of the injured brain genbrabnsists of intracranial pressure (ICP)
monitoring with a ventricular catheter, sometimegmemented with the additional monitoring of brain
temperature, brain oxygen and perhaps cerebratiifloar (CBF). Several additional indices are betie to
affect outcome in these patients, and ideally tipbgsiological and biochemical parameters showd bk
tracked. However, currently available monitoriegtinology is limited in this regard and treatmestisions
are made empirically and opportunities to avoideserse secondary insults due to avoidable patisiglogy
may be missed. Our research over the past fevs y@arfocused on developing a novel multimodabtydrt
catheter” that could accurately and simultaneotrsigk multiple parameters in the injured brain. aéitlition,
the smart catheter should allow for drainage oksga@erebrospinal fluid (CSF) when needed to reduce
intracranial pressure.

METHOD : Seven microsensors to measure brain pressompetature, flow, oxygen tension, glucose, lactate
and electrophysiology were fabricated on a 7.5piok tholyimide substrate using micro electro mecbahi
systems (MEMS) technology and rolled spirally tavica catheter structure (inner diameter =1.3mnerout
diameter =1.4mm). t he mechanical design andre@atbperation of the sensors were carefully chaaech
that potential electronic, thermal and chemicasstalk among the sensors was negligible. A patgsit
diaphragm-based pressure sensor was embeddedenibéefsubstrate. Temperature and flow sensors we
based on micromachined gold resistance temperdateetors with a 4-wire configuration. The tempema
sensor operated with AC excitation current withzadsing self-heating and the flow sensor emplayed
periodic heating and cooling technique with a canistemperature mode. An oxygen sensor with three-
electrode configuration was designed to achieve met oxygen consumption. Glucose and lactateosgens
were based on amperometric enzyme-based electrozdiatatection. Heterostructured electroencephafuy
(EEG) electrode array was developed to achieveparsar signal-to-noise ratio.

RESULTS: The performances of the microsensors were coedgarcommercial probes for each of the
different measures. We evaluated the sensorséaracy, crosstalk and long-term drift in humarodkstained
cerebrospinal fluid. The pressure sensor was fooféve an accuracy of 1 mmHg in the linear raofgeto

50 mmHg. The temperature and flow sensors hadutasns of 0.013°C and 0.18ml/100g/min and achdeve
accuracies of 0.1°C and 5ml/100g/min, respectivélye oxygen, glucose and lactate sensors hadcameay

of ImmHg, 0.02mM, 0.05mM in the linear range fromo@O0mmHg, 0.1 to 10mM, 0.05 to 8mM, respectively.
EEG electrodes resulted in a more than 17-fold aw@ment in the electrode-electrolyte impedance<atzl

than gold electrodes.

CONCLUSION: We have been able to simultaneously and acdymaieasure intracranial pressure, brain
temperature, local cerebral blood flow, oxygen immsglucose and lactate concentrations with alsiagart

catheter over the course of 5 days. This devisdhmpotential to advance the field of neuromaimtpinto a
completely new era, in which medical decisions bélbased on real-time continuous measures of brain

biochemistry and physiology during the criticalipdrimmediately following a brain injury.
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9:24-9:34 FUNCTIONAL GENOMICS IDENTIFIES DRIVE RS OF MEDULLOBLASTOMA
DISSEMINATION

Daniel W. Fults, MD, Univ of Utah School of Medijisalt Lake City, Utah, USA,

Medulloblastomas are malignant brain tumors thigedn the cerebellum in children and disseminéehe
cerebrospinal fluid to the leptomeningeal spacdab@brain and spinal cord. Challenged by the poagnosis
for patients with metastatic dissemination, pediaincologists have developed aggressive treatpretmcols,
combining surgery, craniospinal radiation, and kigise chemotherapy, which often cause disablingotexic
effects in long-term survivors. Insights into tienetic control of medulloblastoma disseminatiamehcome
from transposon insertion mutagenesis studies €&l Nature482: 529-33, 2012). Mobilizing the Sleeping
Beauty transposon in cerebellar neural progengts caused widespread dissemination of typically
nonmetastatic medulloblastomasPiatched™ mice, in which Sonic Hedgehog (Shh) signalingyisdractive.
Candidate metastasis genes were identified by sequgethe insertion sites and then mapping thegessees
back to the mouse genome. To determine whethersgenated at transposon insertion sites direetliged
medulloblastomas to disseminate, we overexpressedidate genes in Nestineural progenitors in the
cerebella of mice by retroviral transfer in combioa with Shh. We show here that ectopic expresefdras
(embryonic stem cell-expressed Ras$ix1(LIM homeobox protein—1), an@crk (cell cycle—related kinase)
shifted thein vivo growth characteristics of Shh-induced medulloblasts from a localized pattern to a
disseminated pattern in which tumor cells seededeptomeningeal spaces of the brain and spindl cor
Expression oEras Lhx1, andCcrk was elevated in tumor subgroups that show a ktghaf metastasis and
short patient survival times, indicating that thgeees promote aggressive growth in human medabtdias,
as they do in experimentally induced tumors in mice
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9:36-9:46 ELECTRICAL AND OPTOGENETIC NEUROMODU LATION OF SEPTO-
HIPPOCAMPAL OSCILLATIONS FOR THE TREATMENT OF EPILE PSY

Robert E. Gross, MD, Pht?® Nealen G. Laxpati, B, Sharanya A. Desai, BSJack Tung, BS, Claire-Anne
Gutekunst, PhB and Steve M. Potter, PRD

! Department of Neurological Surgery, Emory Univ &sttof Medicine, Atlanta, Georgia 3032€oulter Department of
Biomedical Engineering, Georgia Institute of Tediagy, Atlanta, Georgia 30332 and Emory Univ Schafdiledicine,
Atlanta, Georgia 30322, Department of Neurology, Emory Univ School of Miedi, Atlanta, Georgia 30322 The
Medical College of Georgia, Georgia Health Sciendesv, Augusta, GA 30912 Denotes corresponding author

RATIONALE : Hippocampal oscillations in the theta range asoeiated with decreased epileptogenicity. We
hypothesize, therefore, that induction of hippocahtipeta with neuromodulatory techniques will deseeseizures.
First, we are exploring induction of theta by dirbippocampal distributed electrical microstimwatiand single-
point macrostimulation in the tetanus toxin rat elaaf mesial temporal lobe seizures. Second, waitilieing cell-
specific optogenetic techniques within the medégitam (MS) which, with the hippocampus, compri$es t
septohippocampal system. Glutamatergic neurorseofiS have been proposed as a theta pacemakey thesrt
direct projections to hippocampal pyramidal neurand tendency to fire at theta frequencies. Totfanally
investigate these connections in vivo, we explamtitype specific activation of the MS and theutéag oscillatory
local field potential (LFP) activity in the dordaippocampus, in control and epileptic rats.

METHODS: Various patterns of electrical stimulation weedsed in control and epileptic (tetanus-toxin
hippocampal injections) rats implanted with eithell6-channel multimicroelectrode array (MEA) (8ctledes
targeted to both CA3 and CAL regions) or a singdenmelectrode in CA3. In optogenetic experimenatis, were
infected in the MS with 1) AAV2-CaMKH-ChR2, specifically targeting glutamatergic neur@)sAAV5-
hSynapsin-ChR2, non-specifically expressing imalirons; or 3) a control virus. After two weeks;teeat was
implanted with an optical fiber targeting the MSlan16-channel MEA in CA3/CAL. Animals underwen84im
blue laser stimulation across numerous parametetading frequencies from 7-42 Hz and pulse widih&-10 ms.
Electrode and optical fiber location was confirnimestologically and cell-specific transgene exprassias
immunohistochemically determined. Recorded eletlyslogical data was spectrographically analyzedgi
custom-written and Chronux Matlab scripts.

RESULTS: Compared to controls, epileptic rats exhibitedrdased hippocampal theta power (p<0.0001), and
asynchronous theta square pulse stimulation redssiedres by 58% (p<0.05). Optogenetic controleliftype
specific neurons of the MS in awake and behavitgydeove activity locally and in the dorsal hippoqaus. At beta
(15-35Hz) and gamma (40+Hz) frequencies, increas#imulus frequency-specific power in the hippopahiFP
was observed with either neuronal target, butm&@hR2-negative controls. Notably, frequency-spegbwer
generated in CaMK#-ChR2 rats was less than that generated in hSyr2€&iR, and in anesthetized animals
(reduced theta state), theta stimulation genexag@sponding hippocampal LFP oscillations onlh8yn-ChR2
rats. In contrast, in awake behaving non-epilegicnals, neither hSyn-ChR2 rats nor CaMKEGhR2 stimulation
could increase theta power, but hSyn-ChR2 ratdgoluhse-lock extant hippocampal theta oscillattorihe optical
stimulus.

CONCLUSION: Certain patterns of theta electrical stimulatifmtreased epileptic activity in rats. Further,haee
developed a system for optogenetic stimulationrantielectrode recording, and used it to beginetiiag the
neural circuitry of the septohippocampal axis. @sults show that the medial septum functionallylatates
hippocampal activity, but that MS glutamatergic rees are not the drivers of theta activity, duéhtr inability to
modulate the hippocampal theta rhythm in awakeatiely animals. Conversely, non-glutamatergic nesiare
involved in phase-locking hippocampal theta ostitites. Optogenetic experiments in epileptic aninaaés
underway.
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9:48-9:58 THIN-WALLED DOME REGIONS CO-LOCALIZE WITH LOW HEMODYNAMIC
WALL SHEAR STRESS IN UNRUPTURED CEREBRAL ANEURYSMS

Laith M. Kadasi BS, Walter Dent, MS, aAdel M. Malek, MD, PhD

Cerebrovascular and Endovascular Division, Deparitref Neurosurgery,
Tufts Medical Center and Tufts Univ School of MiegicBoston, MA

INTRODUCTION/HYPOTHESIS : Wall shear stress (WSS) plays a critical rolesigulating endothelial
function with low WSS being associated with a priammatory deleterious phenotype. The aim of shigly
was to evaluate the spatial relationship betweealied thin regions of the aneurysm dome and estich
hemodynamic factors, hypothesizing that low WSSIld/@orrelate with aneurysm wall degeneration.

METHODOLOGY : Steady-state computational fluid dynamic (CFBalgsis was performed on sixteen
aneurysms based on rotational angiographic volumesder to derive maps of WSS, its spatial graidien
(WSSG), and pressure (P). Local dome thicknessest@mated categorically based on tissue translycieom
high-resolution intraoperative microscopy durinipping. Each computational model was oriented abam
the corresponding intraoperative view, and numéyicampled in thin and normal adjacent dome regjiavith
controls at the neck and parent vessel. Pres#fteecdtial (PD) was computed as the differenceveen
aneurysm dome points and mean neck pressure. tiRulsae-dependent analysis was carried out inteset of
seven patients to confirm the steady-state findings

RESULTS: Matched-pair analysis revealed significantly éovevels of WSS (0.381 Pa vs. 0.816 Pa,;
P<.0001) in thin-walled dome areas compared tocadjsbaseline thickness regions. Similarly, log3Sand
log WSS*WSSG were both lower in thin regions (bBth0001); multivariate logistic regression analysis
identified lower WSS and higher PD as independemnetates of lower wall thickness with an area urtle
curve of 0.80. This relationship was observed ith steady-state and time-dependent pulsatile aeslys

CONCLUSIONS: Thin-walled regions of unruptured cerebral ageons co-localize with low wall shear
stress, suggesting a cellular mechanotransdudtikiétween areas of flow stasis and aneurysmtivalhing.
These findings suggest a possible supplementagyfoobre-treatment computational hemodynamic aigin
aneurysm treatment decision analysis.
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10:30-10.40 THE NATIONAL NEUROSURGERY QUALITY AND OUTCOMES DATABASE
(N*QOD): REVIEW OF FOUNDING SITE PERFORMANCE, REGIONA L
CHALLENGES TO IMPLEMENTATION AND STRATEGIES FOR STR EAMLINING
NATIONAL DATA COLLECTION REQUIREMENTS

Anthony Asher, MD, FACS Carolina Neurosurgery and Spine Associates, CaasliMedical Center),
Mathew McGirt, MD (Vanderbilt Univ Department of Itesurgery), Paul McCormick, MD, FACS (Columbia
Univ Department of Neurosurgery)

INTRODUCTION : The National Neurosurgery Quality and Outcometabase (N2QOD) is a clinical registry
designed to address the need for high-qualityadinbutcomes data related to care of patients with
neurosurgical and spine disorders. Emerging p&ackida requirements will impact all neurosurgeaonts a
include PQRS, clinical “distinction” programs proted by private insurers, MOC/MOL/hospital credelitig
programs, value based purchasing and mandatoricpepbrting. Independent of these external reaménts,
collection and analysis of this data is essertighé development of risk-adjusted benchmarksdog and
targeted local quality improvement efforts.

METHODS: The American Association of Neurological Surgebas partnered with the Congress of
Neurological Surgeons, American Board of Neurolag®urgery and Society of Neurological Surgeons to
create the NeuroPoint Alliance (NPA), a not-forffirorganization dedicated to facilitating the ealtion of
clinical and economic data from practice for a eBriof purposes. The NPA's largest effort is tragibhal
Neurosurgery Quality and Outcomes Database (N2Q@bizh was developed in conjunction with the
Vanderhilt Institute of Medicine and Public HealtiMPH), along with other national stakeholderseTh
information technology infrastructure for this pcf is based on the highly versatile and scalaBe®ap data
collection platform. NPA has recently completedelepment of a website and intra-net system toifatsl
communication among participating sites and proaidepository for relevant reference informatiohe TNPA
has been engaged in an extended stakeholder dugfaa in order to intelligently inform all aspsaf
registry design and development. Our recent fedgraérnment outreach program has been particularly
productive.

RESULTS: The N2QOD Lumbar “standard” Module was activate@ clinical centers on February 22, 2012
after 2 years of development. Presently, 24 lagg®nal centers are submitting data to the N2QOtlzer 13
are in the process of activating contracts with NdP8l several others are in various stages of rggistivation.
Verbal and written federal regulatory guidance fidhS (OCR and OHRP, respectively) has greatly ifatéd
local review and implementation of the program.oAsune 8, 2012, over 51,000 independent databhlasa
have been collected on 819 patients; 123 of thatergs have completed their 3 month follow-uptidhidata
capture rate in all sites is approximately 96%tidhpatient accrual at certain sites has not ¢ated with initial
volume projections, and factors contributing te thariability will be reviewed. Preliminary (6 mdnt
aggregate patient-reported outcomes data, datectioh efficiencies, preliminary statistical anagdgor
required patient volumes per site and cumulativa dallection rates will be presented. The authdlisalso
review discussions with ABMS, ABNS, NQF, CMS and R# relevant to the development of a national data
collection system that will meet the requirementsHQRS, MOC and local quality improvement, alonthw
business models that could support such an effort.

CONCLUSIONS: Practice data collection is being required on yrlamels-and this activity will redefine
modern medical practice. Neurosurgeons have therappty to define quality and value in our spetialt is
essential that we commit to individual and collegtinvestments in sustainable systems for dateatah and
analysis. The business and scientific models thstag these systems will necessarily evolve agffarts
mature.
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9:42-9:52 INTEGRATION OF THREE SEPARATE DEPARTMENTS INTO A COMBINED
NEUROENDOVASCULAR UNIT, FACILITATED BY A COLLABORAT IVE
FINANCIAL MODEL

Christopher S. Ogilvy, MD,*Thomas Mooré,Joshua A. Hirsch, MD*
Albert J. Yoo, MD,* James D. Rabinov, MD,* ThabdleLeslie-Mazwi, MD,* Michael Jaff, DO**

*Department of Neurosurgery, Massachusetts Gertéospital
"Human Resources, Massachusetts General Hospital
**Cardiology, Massachusetts General Hospital

Neuroendovascular techniques are currently prattigeneurosurgeons, neuroradiologists, and neustiog
The compensation model utilized for these variaastitioners has created challenges at variougtishs in
terms of the compensation and service delivery fisagtdized for the practitioners. In many centexach
department is responsible for their practitionprefessional fees. At our institution, the Combine
Neuroendovascular Unit is managed under the auspidie Vascular Center. We have worked with our
Vascular Center to develop a vascular model dedigmenhance collaboration in management of patiera-,
intra-, and postprocedurally. In addition, finaiéncentive is provided for referral of patientihin the group
of practitioners.

For each physician within the group there is a 83 incentive compensation model. Making up t#és a
stipend for call coverage, which is shared equajiyhe various members, a stipend for academig, iamk
individual clinical productivity is compensated bdson wRVUs. The 10% incentive pool is a grougimive
for overall growth of the program.

Unique to this system is an incentive of up to 3iPthe physician's compensation based on collakmorand
referrals within the group. For collaborationheee-tiered system of an interaction regardingezifip case
has been established. Collaboration has beeneditiinrange from periprocedural general consuhigtio
intraprocedural consultation or extensive intrapohaal collaboration.

Institutions nationwide grapple with the challergfezquitable distribution of workforce resources axpertise,

particularly where members of each department parfdmilar procedures. The plan presented heaa is
attempt to enhance collaboration as a solutiowmeesof these concerns.
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10:54-11:54 IMPROVING MEDICAL STUDENT RECRUITME NT INTO NEUROSURGERY: A
MULTI-TIERED STRATEGY

Gandhi, Chirag D; Tomei, Krystal; Agarwal, Nitilrestigiacomo, Charles J

INTRODUCTION : Attracting the brightest medical students intanosurgery remains a challenge. Recent
AANS data suggests that improving the opporturdgtydarly exposure and mentorship for medical sttsdesn
potentially improve recruitment into the subspdyialVe present our institutional experience witls th
approach.

METHODS: Summarize the medical student experience at Téve Mdrsey Medical School (NJMS) between
1195-2012. Review the staged improvements madetimthe clinical and pre-clinical experience. Irogu
strategies for involving faculty, residents/fellguise integration of multi-disciplinary didactiaseating
consistent research opportunities with supervigiomdevelopment of a neurosurgery-specific integesup.

RESULTS: Prior to 2000, four applicants successfully rhattinto ACGME-approved neurosurgery
residency over the previous half-decade. Increasimgbers from 2001-2010 with improving opporturstfer
students. From 2007-2009 an average of 4.67 apdieannually matched from NJMS (AANS Data). From
2007-2012, notable annual increase in both absteantd publications with student involvement. Insegroup
received very well among student body with incnegsiumber of students further exposed to neurosairgi
education.

CONCLUSION: Developing a comprehensive approach to mediondesit education can be a very effective
strategy to improve interest in neurosurgery asgetise neurosurgical education. Key areas of ctratiem
should include mentoring programs with faculty dodise-staff, multi-disciplinary didactics, orgarize
research opportunities, and the development ofieosargery-specific interest group.
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7:30-7:40 PERIPHERAL NERVE GRAFTS AND CHONDROITINAS E ABC APPLICATION
IMPROVES FUNCTIONAL RECOVERY AFTER COMPLETE SPINAL CORD
TRANSECTION

Amgad Hanna, MD,and Daniel J. Hellenbrand
Department of Neurological Surgery, Univ of Wisdonsadison, WI

INTRODUCTION: Spinal cord injury (SCI) is a devastating traumiae Thcapacity for axonal regeneration at
the injury site after a SCI is due to an accumailatf upregulated growth inhibitors such as chottidrsulfate
proteoglycans (CSPGs), which form a glial scar.e8a&hstudies showed that chondroitinase ABC (ChABR®G)
enzyme that digests the CSPGs, promotes axonaltspyoAtin vivotemperature ChABC loses its activity
after approximately three days. Most current mesttocapply ChABC involve either one time injectiato the
spinal cord or multiple intrathecal injections, aiileads to periods of extreme high and low coma&ohs.
This strongly implies there is a need for betteysvim deliver ChABC. In the present study, we tast
synergistic effect of using predegenerated pergdhrearve grafts (PNGs) as scaffolds, while delivgiChABC
via oligo-(polyethylene glycol) fumarate (OPF) tabto promote functional recovery after completeaipcord
injury.

METHODS: Procedures were in accordance with the protocorhefAnimal Use and Care Committee and
followed National Institutes of Health guidelines the use and care of laboratory animals. Fenalagbe
Dawley rats weighing 200-250 g were used. Rats wzided into four groups. Group 1, used as control
underwent complete spinal cord transection at GkOup 2, after transection, received two 3 mm segsnef
PNGs. In Group 3, the PNGs were wrapped in OPFstabataining ChABC in microspheres, before placeémen
in the transection cavity. Group 4 is similar taGp 3 but ChABC was incorporated directly into ktyerogel
tubes. Functional recovery of hind limb motor aityiwas assessed using the BBB rating scale. Raits w
tested before surgery, then weekly post-surgerg foeeks. After 8 weeks, the sciatic nerves wepmssd and
5 ul of 1% CTB conjugated to AlexaFluor 594 weredted into the sciatic nerves, and left for a wieesllow
for proximal transfer through the axons, to as$asgegeneration. After one week, rats were peduSpinal
cord segments were then frozen and sectioned moathp (30pm). Slides underwent different
immunohistochemical procedures for detection dfeitCTB or neurofilaments (NF) under a fluorescence
microscope. Myelin sheath staining on paraffin-edusel sections was performed with osmium tetroxide t
check for myelinated axons and count them. All djtative data are presented as means + standandafrthe
mean (SEM). The Student’s t test was used to caerggaecific groups to the control group. A valugaf 0.05
was considered statistically significant.

RESULTS: The rats treated with PNGs (Group 2) scored sicgnifily higher than the controls on days 42, 49,
and 56. ChABC treated rats did significantly betkem the control group; Group 3 was significahilyher than
Group 1 on all days except days 7 and 21 and Gfomas significantly higher than Group 1 on all dexsept
day 7. On all days after day 7, the ChABC groupkhditter than the rats that only received the P{@3sup 2).
Group 3 was significantly higher than Group 2 ayi14, 18, 35 and Group 4 was significantly highan
Group 2 on day 35. Although there is a trend shguliat Group 3 did better than Group 4, there was n
statistical significance. Numerous regenerated sxare observed with NF stain at 8 weeks in aditee
groups. Axon counting using myelin staining reeeiah mean number of axons of: 2640 in group 2, 2010
group 3, and 2740 in Group 4. There was no significlifference between these groups. The CTB was
successfully taken up by the sciatic nerve in 22 aad seen caudal to the graft. In the contre| the CTB was
never seen cranial to the lesion. CTB was obsdarvédte PNGs and in the spinal cord cranial to & iout of 6
rats from Group 2, 4 out of 6 rats from Group 3] drout of 5 rats from Group 4.

CONCLUSIONS: Our study shows that PNGs can establish a goodmie! bridge after SCI and set the
stage for functional recovery. OPF tubes are a gehitle for ChABC delivery and are easy to marapell
surgically. Future studies should test combinirffedeént modalities, to include use of additionallevoles to
promote axonal regeneration like NT3, retrainikg Ibiking, or even permissive hypoxia. We belidvwat t
future success in treating SCI will require a nmtidality approach.
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7:42-7:52 MicroRNA AS A NOVEL IMMUNOTHERAPEUTI C STRATEGY TO REVERSE
GLIOMA-MEDIATED IMMUNE SUPPRESSION AND ENHANCE ANTI -TUMOR
CLEARANCE

Jun Wei PhD, Ling-Yuan KohBhD, Fei Wang PhD, Shuo Xu PhD, Tiffany Doucette,F¥rederick Lang MD,
Ganesh Rao MD, Greg Fuller MD, George A. Calin PAny B. Heimberger MD

The Univ of Texas MD Anderson Cancer Center, HoyustX 77030

INTRODUCTION : MicroRNAs (miRs) have been shown to modulatdaaitgene transcripts involved in
tumorigenesis, but their role in tumor-mediated umen suppression is unknown. We have previously
demonstrated that the signal transducer and agtightranscription 3 (STAT3) is a key moleculabHor
gliomagenesis and tumor-mediated immune suppressnothis study, we evaluated miRNAs that are
preferentially down-regulated in gliomas and tmétiact with immune suppressive pathways such &3 3&s
potential new therapeutics.

METHODOLOGY : Comparative glioblastoma to normal brain tissueroarrays were used to identify
differentially expressed miRNAs. To determinehiése miRNAs are interacting with and regulatingSAéT3
pathway, target scan analysis, real-time quantéd®CR, mutational analysis and forced overexppasand
inhibition were used in glioma cancer stem cellS%gs) and the immune cell population to dissedehe
interactions. Lead candidate miRNAs were admingstén multiple immune competent murine models of
glioma to ascertain therapeutic efficacy and mathreof the immune system including within the tumo
microenvironment.

RESULTS: In a comprehensive glioma tissue microarray, hiR-expression was significantly down
modulated in all grades and types of gliomas nedaid normal brain. Upon up regulating miR-124 liomga
cancer stem cells (gCSCs), STAT3 was inhibited; itibition reversed tumor-mediated immune sugioes
as reflected by an increase in T cell proliferatiéoxp3+ regulatory T cell (Treg) inhibition, antbp
inflammatory immune response up regulation. Treatméimmune- suppressed glioblastoma patient T6 cel
with miR-124 induced a marked effector responsehiWithe gCSC population — a direct inverse cotiatais
observed between miR-21 and miR-124 expressiomelavver expression of miR-124 in gCSCs inhibits th
IL-6 receptor and STAT3 protein expression, inl@dimiR-21, and decreases the gCSC immunosuppressive
properties. In

contrast, the forced overexpression of miR-21 ndiykenhances the immunosuppressive propertieseof th
glioma cancer stem cells. The in vivo local or egat administration of miR-124 in multiple murinedels of
glioma, including genetically engineered heterogeiseéhigh-grade gliomas, exerted potent anti-glioma
therapeutic effects secondary to STATS3 inhibitinriiie immune cell population and enhanced effector
responses in the local tumor microenvironment.

CONCLUSION: In summary, miR-124 may be a novel immune-adtigaagent for glioma treatment
(including all grades and types). Mechanistic stadlemonstrate that miR-124 controls the STAT 3vgeagh
proximally while STAT3 regulates miR-21, thus dersivating a complex regulatory axis of mMiRNAs orsthi
transcriptional pathway. By exploiting the immuwystem to mediate direct tumor cytotoxicity, theixg
problem of miR delivery to tumors has been overcome
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7:54-8:04 TREATMENT OF MEDULLOBLASTOMA WITH ME ASLES VIRUS ENCODING
THE THYROIDAL SODIUM-IODINE SYMPORTER PLUS RADIO-IO DINE

Brian Hutzen, Adam Studebaké&orey Raffel

INTRODUCTION : Measles virus (MV) shows potential as an oncolyigatment for a number of human
tumors. We have investigated the use of meastas for the treatment of medulloblastoma and have
demonstrated increased survival by treatment withiMmurine xenograft models of both intracerelanadi
CSF-disseminated medulloblastoma. In order tcei®e the efficacy of measles virus treatment of
medulloblastoma, we have investigating the usewifus of armed with the sodium-iodine symporteMM
NIS) from the thyroid gland and combining treatmeith this virus with radioiodine treatment.

METHODS: Medulloblastoma cells lines were treateditro with MV-NIS and assessed for the ability to
replicate in, kill, and concentrate radioiodingrifected cells. The ability of cells to incorpaatdioiodingn
vivowas assessed in the intracranial model. Surefvahimals treated with MV-NIS plus radioiodinetinth
the localized intracerebral and CSF-disseminatedgraft models of medulloblastoma was determinethby
Kaplan-Meyer method. Results were compared tovalrwith MV-NIS alone and with unarmed virus.

RESULTS: MV-NIS retained the ability to replicate in atwlkill medulloblastoma cells in vitro. Efficacyas
similar to the unarmed virus. In addition, infetteells concentrated radioiodine, and an inhilotax IS
decreased the intracellular concentration of radiioie by the infected cells. Intracranial tumoeated with
MV-NIS incorporated radioiodine as demonstrateddujo-imaging. In the intracranial model, survivas
significantly increased by a single does of MV-Nii&l radioiodine compared to 5 doses of unarmed.viru
Timing of the delivery of the radioiodine relatiteethe treatment with MV-NIS was critical, with reic
receiving radioiodine at either 24 or 48 hours,imtt72 hours, after MV-NIS treatment exhibiteclavisal
advantage over mice given MV-NIS alone<p.05).

CONCLUSIONS: MV-NIS is a potentially useful agent in the tima@nt medulloblastoma. The ability of MV-
NIS to induce medulloblastoma tumor cells to cotreda radioiodine may have clinical significance fadio-
imaging and targeted radio-therapeutic applicatibusther investigation of MV-NIS for eventual usea
medulloblastoma clinical trial is underway.

60



SATURDAY, OCTOBER 20

8:06-8:16 PREOPERATIVE ASSESSMENT OF MENINGIOMA STIFFNESS BY MAGNETIC
RESONANCE ELASTOGRAPHY

Fredric Meyer, MD, Matthew Murphy, PhD, John HustMD, and Richard Ehman, MD

INTRODUCTION : Magnetic Resonance Elastography (MRE) is an Mé&&lelol technology for quantitatively
assessing the mechanical properties of tissue. NH&EEmerged as a routine tool for diagnosing fibeosis.

It is also now being used to evaluate patients Aiheimer's Disease. Both the ease and risks#ation of
some cranial tumors is in part dependent on theasd of the tumor. For example, the risk of vascinjury
increases with paraclinoid meningiomas that anefib and encase the carotid artery. Likewise, efisgernal
debulking of a large falcine meningioma is dependerfirmness of the tumor. Accordingly, it would b
advantageous for the surgeon to have reliable pratipe information regarding tumor softness.

OBJECTIVE : To determine if MRE can be used preoperativelgdtermine meningioma firmness.

METHODS: In thirteen patients MRE data were collectethwi spin-echo EPI pulse sequence on a 3T MR
imager. Shear waves at 60 Hz were introduced wsibfiapillow-like driver placed under the head. Thel of
the wave images was calculated and stiffness wasndimed with a direction-inversion algorithm. iglied to
the MRE results, the neurosurgeons made a quaditaisessment of tumor stiffness at the time eftctiem

using a 4-point scale. The ability of MRE to prediee surgical assessment of stiffness was tesitbd w
Spearman rank correlation.

RESULTS: One case was excluded due to small tumor sizhelmemaining 12 cases, both tumor stiffness
alone (p=0.023) and the ratio of tumor stiffnesthiostiffness in the surrounding brain tissue (p682)
significantly correlated with the surgeons' quéiia assessment of tumor stiffness. The resultteMRE
exam provided a stronger correlation with the siaighssessment of stiffness compared to traditibhalnd T2
weighted imaging (p=0.089), particularly when cadesing meningiomas of intermediate stiffness.

CONCLUSIONS: In this cohort, MRE was able to correctly predighor consistency at the time of surgery.

Tumor stiffness as measured by MRE outperformedemtional MRI assessment on T1 and T2 images. MRE
may prove to be a useful preoperative surgicalrptantool
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8:18-8:28 TISSUE ENGINEERED INTERVERTEBRAL DISCS: AN IN VIVO STUDY
Peter Grunert MDRoger Hartl MD, Weill Cornell Neurosurgery Department

INTRODUCTION : Degenerative diseases of the spine may leadumluogiical symptoms which may require
surgical intervention. As fusion procedures samgifinotion and may lead to adjacent segment disdizse,
prostheses were developed in order to maintain eeghmobility. Tissue engineered intervertebratdi(TE-
IVDs) represent a potential alternative to convardl implants and are expected to reproduce thsiqlogical
properties of natural intervertebral discs (NDWwedl as to fully integrate into the host disc space
METHODS: In vitro studies by our group demonstrated tlasitgility of synthesizing TE-IVDs constructed of
bovine ND cells and type | collagen derived fromtemdons. Subsequently, we implanted the TE-I\ids ihe
rat caudal spine to evaludtevivo matrix synthesis and mechanical properties. ThdVIEs were composed of
nucleus pulposus (NP) cells seeded in alginate (P®6 cells/ml) to form the NP and 1mg/ml type llagen

gel seeded with annulus fibrosus (AF) cells (1 xd@8s/ml) to form the AF. Discs were implantedhain
microsurgical procedure between the 3rd and 4tttebeae of the rat caudal spine. The animals waeeficed
after 6 months (n=12) and the explanted segmens agsessed for their biochemical and mechanical
properties. MR imaging from another group of ansr(@=8) was obtained at 1, 5, and 8 month timetpoin
The images were used for disc height measurementelhas for qualitative and quantitative analysisvater
and proteoglycan content. After 8 months segmeatg wollected for histological analysis and staiwét for
proteoglycans (Alcian blue), and for collagen (Bgirius red). Animals undergoing solely a discecgtamthout
implantation served as controls.

RESULTS: After 8 months, qualitative MRI analysis on Tetjgences revealed morphology comparable to
native discs, with a hyperintense NP located inctivger of the disc space encompassed by a hypeateF.
The discectomy control group showed a black colldmisc space. Quantitative analysis accordind2to T
relaxation time measurements revealed hydrateddsiet with NP volume dropping between 1 and 5 n®nth
and remaining constant from 5 to 8 months. Theedisany control group showed no signs of hydrated NP
tissue in the disc space. According to T1p relaxatime, the NP of the implanted discs showed mgpe
distributed proteoglycan content with higher valirethe NP region compared to the AF. ND heightpged
initially but was maintained throughout the studyation, measuring 72% of normal disc height atahtin,
66% at 5 months, and 69% at 8 months. Simple disggcled to a rapid collapse to 51% of initial Heig
Histological sections after 8 months showed thatAF of the TE-IVDs consisted of spindle-shapdtsce
resembling fibroblasts and a dense parallel-atidit®er structure encapsulating the nucleus. The®&lR were
embedded in an amorphous matrix located predominantne AF/NP border and appeared chondrocyte-lik
Polarized light micro-scopy revealed the AF fibefshe TE-IVDs had infiltrated the endplate of trextebrae,
demonstrating implant integration with the hosduis. Biochemical analysis after 6 months showetkieaT E-
IVDs contained collagen and proteoglycan distrifmsi similar to those of the native AF and NP. Therall
collagen and proteoglycan content of the TE-IVDsvedd no significant difference compared to natizsN
Mechanical tests after 6 months revealed that ma@gments containing the engineered discs hadesage
equilibrium modulus and hydraulic permeability damito intact native segments.

CONCLUSIONS: This study demonstrates for the first time th&tIVDs are viable for up to 8 monthsvivo
and integrate effectively with the surrounding gbral bodies. TE-IVDs restore function to the @he as
indicated by mechanical assessments and maintep&di height. Proteoglycan and collagen synthasi
well as the development of native disc-like morplgyl are promising parameters and indicate the imeality
of the implants. Our current work aims at expandhese results by utilizing different cell soursesh as
mesenchymal stem cells for disc engineering. We r&lalize the limitations of the rat model and areently
studying TE-ND in a dog model.
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8:30-8:40 SKIN-DERIVED PRECURSOR SCHWANN CELL THERAPY IMPROVES
BEHAVIOURAL OUTCOME FOR BOTH IMMEDIATE AND DELAYED  NERVE
REPAIR

Helene Khoung, MD, FRCSC aRajiv Midha, MD, FRCSC, FAANSUniv of Calgary

BACKGROUND AND HYPOTHESIS : Previous work has shown that infusion of skinkged precursors pre-
differentiated into Schwann cell (SKP-SCs) withottbnerve gap and chronically denervated modefepfe
injury can improve indices of axonal regeneratiod alectrophysiological parameters. We hypothedized
SKP-SCs therapy would improve behavioural outcofoerserve injury repair.

METHODS: A total of 61 adult male Lewis rats were trainetbr to surgical intervention to perform a
validated skilled locomotion task (horizontal laddeng). A right tibial nerve transection was penfied just
distal to the sciatic nerve trifurcation. The arnliignaere divided in different groups within 2 separarms of the
study. One arm (ACUTE repair) involved an immeduitect repair model. One group (n=10) received an
injection of SKP-SCs (500,000) 3 mm distally to tepair site at the time of the surgery, anotheug (n=10)
received an injection of the same volume of camiedium and a third group (n=5) received an injgctf
same number of dead SKP-SCs. 15 animals (5/groem fellowed for 8 weeks, while 10 animals (5 with
SKP-SCs and 5 with carrier medium) were followedfé weeks. Additional animals were included for
histomorphometrical analysis at 4 weeks, and recebilateral surgeries (total of 16 surgeries) wifjaction of
the same adjuvant therapy as above or no injeflioerves/group). The other arm of the study evatlia
DELAYED repair paradigm in 24 rats. After an initigght tibial nerve transection, both nerve endseav
capped to undergo chronic denervation. Eleven wiséks the caps were removed and the nerve wastlyir
repaired. Group (n=8, each) received an injectidBkKP-SCs, carrier medium or dead cells 3 mm disttthe
repair site at delayed surgery and also 3 weeks. latl animals were followed for 9 more weeks aftee
delayed repair, for a total of 20 weeks. Commorntrobigroups (n=6, each) underwent sham surgenhmnic
denervation (transaction injury and capping thraugtwithout repair). All animals were serially tedtfor
skilled locomotion on the horizontal ladder-runglefined time-points over the duration of the st(@lyl7 or
20 weeks) and video-recorded for frame by framdyaisa A slip ratio was calculated as the numbetiroés
the injured hindlimb slipped (between the rungstenhorizontal ladder) over the total number opsteit
study termination, a sample of tibial nerve was/bsted distal to the repair site for histomorphaivat
analysis for number of myelinated axons, fiber ditars, G-ratios, percent neural tissue, numberyafim
debris complexes and percent myelin debris.

RESULTS: Baseline slip ratios were similar across all gguat 2-5%. All animals that had undergone a nerve
injury had a rise in slip ratio one week after, @80%. In the ACUTE repair arm, the group with SB@s
showed marked improvement in performance as earBpaeeks after surgery. The groups that receivedian
and dead SKP-SCs both evolved with a much slowagrpssion. In the DELAYED repair arm, all 3 groups
showed an elevated slip ratio prior to their repaigery. The SKP-SCs group progressively imprafeat
surgery, becoming significantly better than the-ngair group 7 weeks after the repair, while trelia and
the dead SKP-SCs showed no significant improverieerihe study duration. In the immediate repair aafter
4 weeks, the group with SKP-SCs showed an increasaal count and percent neural tissue, coupled with
significantly lower myelin complex count and perceryelin debris when compared with dead SKP-SCs
injection. In the delayed repair arm, axon coumt percent neural tissue were significantly higinethie SKP-
SCs group when compared with the media and the SK84SCs groups.

CONCLUSIONS: SKP-SCs therapy improves behavioural recoveboih acute and chronic nerve repair. It
may do by enhancing (inhibitory) myelin clearartbereby making the nerve more hospitable to acaieldr
axonal regeneration in the denervated nerve miero@mment.
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8:42-8:52 NOVEL NANOVECTOR NANOSYRINGE DELIVER ED DRUG PUMP INHIBITORS
(CERBERUS) POTENTIATE THE ACTION OF NANOVECTOR-DELI VERED
CCHEMOTHERAPY (HADES) IN CULTURED PRIMARY HUMAN
GLIOBLASTOMA

David S. Baskin, MD FACS, Andrew D. Livingston, MD, and Martyn A. ipea PhD
Department of Neurosurgery, The Methodist HospiHal,ston, TX

INTRODUCTION : Glioblastoma (GBM) remains a challenge to tresst,our best efforts with surgery,
radiation therapy, and chemotherapy only providel32months of survival in most patients. One df th
limitations of standard chemotherapy is the intipacwith systemic organ systems and subsequeiitityx
The development of targeted delivery systems isag @ overcome this limitation. However, in additj the
tumor itself has its own defenses against chemagiegrtic drugs in the form of drug resistance punipisese
pumps are located on the plasma membrane of tomaglcells, and pump the chemotherapy moleculesfout
the cell before they strike a lethal blow to thélsceThe heterogeneous upregulation of a varietdifierent
drug pumps, such as MDR1 and others in GBM is setlumented. We postulated that co-therapy with non-
toxic drug pump inhibitors using nanovector nanmye based delivery should be able to sensitizey dru
resistant GBM to chemotherapeutic agents such estael (Doc) and vinblastine (Vin). Haloperiddia(o) is

a potent inhibitor of the MDR1 pump, which detogffiboth Doc and Vin. Indomethacin (Indo) is lgsscific,
inhibiting the BCRP pump, as well as MRP1 and MRR&se three pumps are typically found in high leire
GBM and the latter pair are very efficient at expw Vin from GBM. Primary GBM’s have heterogensou
expression of at least four xenobiotic pumps thavige drug resistance to Doc&Vin; one pump comnmn
both Doc&Vin, the Halo sensitive MDR1 pump, andethindo sensitive pumps, the BCRP (Doc) and MRP1 &
2 (Vin). We have studied the use of nanosyrindeeled pump inhibitors targeting these specifisteyns.
METHODOLOGY : Primary human GBM cell cultures were grown in@éll plates and were treated using
previously described drug carrying hanovector aoiess using nano sized hydrophobic carbon clug@C'’s)
These can be targeted to the surface of primaryahuBBM cell cultures using mouse monoclonal aniib®d
that target specific cell surface epitopes, whiah lvave called HADES (Hydrophobic Carbon Clusterdoru
Enhancement Delivery System). Doc and Vin weral s HADES therapy as previously described; both at
100 nM. Doc/Vin-HADES resulting irr30%/50% cell death respectively. 2uM Halo/Indo-PEGC was
added to cells in the absence and presence ofdg@Gtinuing with the Greek mythological eponyms, hewe
called the targeted pump inhibitor delivery syst@BREBRUS, who was Hades' three headed dog.
RESULTS: We have previously demonstrated using the chesnagfeutic compounds Doc, Vin, and SN-38,
that drug loaded HCCs show minimal transfer ofrtigidrophobic cargo into the bulk phase of celltuna
media unless a cell surface targeting antibodydded to the construct. This slow rate of transfér
hydrophobic drug is confirmed herein using the dpugnp inhibitors Halo and Indo. When pump inhibito
loaded PEG-HCC without the specific antibody agamsell surface epitope was added to cells doséd w
Doc/Vin-HADES, there was no increase in the toyiaf these chemotherapeutic agents. However, when
delivered as the targeted form, Halo/Indo- CERBERIBShe presence of Doc/Vin-HADES, we recorded a
large increase in cell death. Halo-CEREBRUS patad Doc/Vin-HADES equally, effectively doublingetir
toxicity, by eliminating the ability of the MDR1 pp to export these drugs. Indo-CEREBRUS incredised
lethality of Vin-HADES by 70%, due to the blockidgRP1 and MRP2 Vin transport. Doc-HADES toxicity
was also potentiated by Indo-CERBERUS by 30%, doybdue to inhibition of the BCRP pump.
CONCLUSION: The ability to transport drug compounds to theace of cancer cells is a way to widen the
therapeutic window of chemotherapeutic agents. stMav that in addition to specific targeting of cancells
using HADES, we can widen the therapeutic windowtly use of targeted drug pump inhibitors. These
relatively nontoxic compounds have the ability &ise the steady state level of chemotherapeutitargeted
cells. We envisage a patient-centered personatizadment regime based on the co-delivery of druijs
pump inhibitors to cancer cells. We would identifie up-regulated surface receptors and pumpsrgresa
GBM biopsy and, based on specific pattern in aepdt tumor, chose which antigens and pumps tetarging
both HADES (the primary targeted nanosyringe chématpy delivery system) and CERBERUS (the targeted
nanosyringe pump inhibitor delivery system). Thesastructs have potential widespread applications
treatment of any cancer.
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8:54-9:04 RAPID AND SPECIFIC DIAGNOSIS OF ASTROCYTIC TUMORS USING
IMMEDIATE EX VIVO SR101 CONFOCAL MICROSCOPY

Joseph George8A, Barrow Neurologicalinstitute

Nikolay Martirosyan,MD, Barrow Neurologicalnstitute

Trent AndersonPhD,Univ of Arizona Collegeof Medicine
JenniferEschbacher, MDBarrow Neurologicalnstitute

Mark Preul MD, PhD, Barrow Neurologicalnstitute

Burt Feuerstein, MD, PhD, Univ of Arizona CollegeMedicine
RobertF. Spetzler, MD, Barrow Neurologichhstitute

Peter Nakaji, MD, Barrow Neurologicallnstitute

INTRODUCTION : Surgical resection of brain tumors is guidedirityaoperative diagnosis.
Unfortunately, currenintraoperativaliagnosticdack specificity for somecommon diagnosdiat require
conflicting treatment plans, and receiving thafidiagnosis can take one wroredays. We hypothesized
that rapid fluorescence staining and imaging of &minibraintumor biopsies with the live-cell fluorophore
Sulforhodamine 101 (SR10Il) could accurateipvidespecific identification of astrocytic tumors iniene
framethat could suppoihtraoperativedecision-making.

METHODOLOGY : Fluorescence imaging of SR101-labeled cell cultumed acute slicegreparedrom
human astrocytoma and lymphoma rodent xenograftsfinst performed.A variety of astrocytic and non-
astrocytic human brain tumor specimens obtainesuagery werghenimmediately incubated with SR101
and analyzed by confocahicroscopy. Immunohistochemicabnfirmation of staining patterns was
confirmedby quantificationandSR101 l1abeling of human samples was comparednabdathological
diagnosis. A rapid incubation and imaging protoeals instituted to test whether results could baiobtd
in under 20minutes.

RESULT: SR101 showed specific marking of astrocytic tumuorsell culture, animatenograftsand
human specimens. Inthe human specimens, allgmifdastrocytoma showed SR101 positivity. The dapi
staining protocol differentiated astrocytic tumand their margingrom other brain tumors and normal
brain and allowed the distinction of tumor cellsnfr reactive astrocytes. We confirmed specificitys&¥101
by immunohistochemistry for bottodentxenografts and with final pathological diagnosisaited for the
human samples. lanimprovement to currentime-consumingliagnostic techniques, SR101 allowed rapid
differentiation within 20 minutes of two centralmeus system tumors that requpelarizedsurgical
interventions: glioma and central nervous systemplyoma. FurthermoreSR101 differentiated human
astrocytomas from oligodendrogliomas, anotheldraliagnosisnot possible with currently availabktains.

DISCUSSION: Coupled with fluorescence imaging, SR101 stainiaig provide a rapiéndspecific
confirmationof astrocytic lineage in human brain tumors. T koowledge, this ishefirst example of
use of a clinical application of a fluorophore tbe diagnosis ohuman brairtumors. SR101 may be
the first of manyfluorophoreghat will show utility as clinicalliagnosticagents.
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9:06-9:16 CYTOKINES AT THE CROSSROADS OF BRAININJURY AND REPAIR:
GALECTIN-3, A POTENTIAL TARGET FOR ENHANCING INJURY REPAIR AND
RECOVERY FOLLOWING ISCHEMIC STROKE.

Umadevi V. Wesley, PhD, Senior Scientist, Unk/bfDept. of Neurological Surgery
Raghu Vemuganti, PhD, Associate Professor, 0hivl, Dept. of Neurological Surgery
Robert J. Dempsey, MDProfessor & Chairman, Univ of WI, Dept. of Nelogical Surgery

Focal brain ischemia initiates transient and icéffit self-repair mechanisms including the productf
neurotrophic factors and cytokines. Enhancing tiseferepair mechanisms requires an understandifagtors
and molecular events that regulate these funct®akectin-3 (Gal-3) is a cytokine with potential firotecting
against brain ischemic injury. We have previoushyndnstrated that expression of cytokines inclu@adt3, a
carbohydrate binding protein is significantly upsteded in the ipsilateral hemisphere of ischemairbof rats
subjected to transient middle cerebral artery giohu(MCAOQO). Furthermore, blocking of Gal-3 functio
through intra-cerebroventricular infusion of Gad®ibody decreased the microvessel density in mhbrain.
In the current study we show that Gal-3 in a cotregion dependent manner significantly increases th
viability/survival of microglia BV2 cells unden vitro ischemic conditions of oxygen glucose deprivatiod
re-oxygenation. Importantly, addition of exogen@ad-3 promoted the formation of pro-angiogenic dinces
in anin vitro human umbilical vein endothelial and BV2 co-cudtunodel. Gal-3 induced angiogenesis was
associated with increased expression of vascutiotkalial growth factor. Gal-3 also augmenteditheitro
migratory potential of BV2 microglia. Gal-3 medidtiinctions were mediated through the increaseel$exf
integrin-linked kinase (ILK) signaling as demongthby the impaired angiogenesis and migration\d? Bells
following targeted silencing of ILK expression byRBIA. Furthermore, we show that phos-AKT and ERK1/2
are downstream effectors of Gal-3-ILK pathway. HBinaur initial studies in a clinically relevanhanal model
demonstrated that exogenous Gal-3 decreases #retinize and promotes functional recovery as atdit by
postural reflex test. Taken together, our studidicate that cytokines including Gal-3 are potédnéegets for
enhancing injury repair and functional recovergaischemic stroke.
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9:18-9:28 ADVANCED MRI IMAGING OF THE EPIDERMAL GRO WTH FACTOR
RECEPTOR (EGFR): FROM NONINVASIVE DETECTION TO PRED ICTION OF
GLIOBLASTOMA RECURRENCE.

Donald M. O'Rourke, MDand Christos Davatzikos, PhD, Departments of Neurgery and Radiology, Univ
of Pennsylvania Health System.

We have utilized advanced MRI imaging (aMRI) pagaa in the diagnosis and treatment of EGFR
glioblastomas as part of an effort to noninvasiwddfine glioblastoma subtypes. An example of Wisk has
been in the noninvasive detection of the epidegrnalvth factor receptor variant IEGFRVII) mutation in
glioblastoma.EGFRVIIlis overrepresented in the “classical” GBM subtgpd its identification has become
increasingly relevant in the optimization of therapWe assessed the accuracy of magnetic resopaniteion-
weighted imaging (MR-PWI) in discriminating tE&SFRvlll-expressing glioblastoma subtype. In our extensive
GBM databasd;GFRuvlll-expressing glioblastomas showed significantly igii BV, as determined by MR-
PWI, compared to those tumors lackiBgGFRvIll expression. By logistic regression analysis, rTB been
shown to be a very strong predictorsbFRvIII mutation (OR(rTBV)=2.70, p=0.000). Further, rTBV
discriminatecEGFRvIIl with very high accuracy (40.81). A more recent extension of this work hasrbto
use the temporal dynamics of MR-PWI, along withatbed statistical image analysis methods, and gespm
to predict peri-lesional edematous tissue thaké&yl to represent a focus for tumor recurrences Nive
utilized MR perfusion images, and EGFRvIII mutatibatatus, to predict regions that show a highebglility
of recurrence. An early cohort of nineteen GBMauats was studied over time from initial resectiottumor
recurrence. T1, T1CE, T2, FLAIR, and MR-PWI imagese co-registered. Regions of interest (ROIsewer
drawn for each subject on images before surgemhite matter, gray matter, CSF, edema, enhancimgitu
nonenhancing tumor and in regions of necrosis.cipréh component analysis (PCA) was utilized to asttthe
uncorrelated variables that reflect the temporabalyics of MR-PWI. Cross validations were utilizeduild
the PCA model from a training set and test it ow patients. The results show marked separationematw
edematous regions that recurred and edematoussaiifiat did not recur, thereby indicating that jotbek
imaging biomarkers can be constructed using aMBIlaralysis methods. Inclusion BGFRvIII mutational
status markedly enhanced the predictive accuratlyeaiodel. In summary, MRI-PWI can be used tiabdy}
predict mutational status B GFRvIII in classical glioblastomas aB@GFRvII status can enhance a predictive
model of glioblastoma recurrence derived from tixeaginics of MRI-PWI imaging. These data suggesdt tha
radiogenomic efforts can improve diagnostic detectf glioblastoma mutations that may lead to nameurate
and focused treatment planning.
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9:30-9:40 PRELIMINARY STUDIES OF A HUMAN SPINAL CORD MODULATIOIN SYSTEM

Matthew A. Howard Ill, MD, Professor and Head, John C. Van Gilder Chair, &ément of Neurosurgery,
Univ of lowa

A widerange of neurological disorders could in theoryrbated by selectively modulating neural structures
within the human spinal cord. The therapeutic paaéfor spinal cord modulation strategies is refa in the
results of numerowsxperimental animatesearclstudiesBecause of the unique anatomy dnaimechanical
properties of the human spinal condwever, therare major methodological barriers preventing tratish of
laboratory-based neuromodulatioonceptgo effective clinical treatments. A Human Spinar@€Modulation
System (HSCMS) ibeing developa to overcome these barriers and enable clinicindsesearchers to
selectivelymodulate targeted neural pathways within the huspamal cord.

Currently, there are no clinical devices that dslielectrical stimuli directly onto the spinal coExkisting
stimulatorsare all placed outside of the dural lining of tpéal canalBecausef the electrical shunting effect
of thehighly conductivecerebrospinafluid within the spinal canal, these stimulatore caly activate a small
number of axons located within 300 pifrthe dorsal surface of the spinal cord. Thisésa>99% of the neural
structures within the human spir@ird inaccessible to neuromodulation treatmeategies, including
pathways postulated to be ideal targets for thertapmterventions.

The HSCMS is designed to overcome this limitatigiséfely delivering electrical stimuli directly the spinal
cord. Prototype HSCMS device®redesigned and fabricated in partnership with medies&ice industry
technology partners. The first generation devicildoe positionedon the pial surface of the spinal cord. The
material and stimulus delivery characteristicshaf portion of the device in direct contact with spénal cord
closely resembles the electrode bearing portigheAuditory Brainstem Implant (ABI) currently ustxrestore
hearing in deapatientswho cannot benefit from a cochlear implant. Oth&QMS design features include
device elements that maintain the patency of thial@dac, insure safe and stable positioning oétbetrodes
without disrupting normal movements of the spirabc and a mechanism for surgical closurediltresses the
risk of CSF leaks.

A range of pre-clinical studies have been perfornsdgubench top surrogate spinal cord models, filidenent
computemodelsof device and spinal cord movememopertiesaswell asin-vivo device implantation and
electrophysiology experimenggerformed in sheep. The results to date demoashattechnical feasibility and
electrophysiological efficacy of the HSCMS concéytditional chronic implantatiomxperimentahnimal studies
are required before proceedimigh ahuman pilot clinical study.
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9:42-9:52 THE ADULT BAY AREA GLIOMA STUDY, A F OLLOW-UP
Mitchel S. Berger, MD, UCSF, Margaret Wrensch, PRIQSF. John Wienke, PhD, UCSF

The overarching goal of the ongoing Univ of Califier San Francisco Adult Glioma Studyas been
discovery and understanding of new etiologic amugpostic factors for glioma. With respetti etiology,
we conducted among the first genome wide assoniasimdies which have identifiethheritedrisk loci
(SNPs) for glioma in 7 regions. Inherited varianmbts chromosome 8g24 and 1l1lg2Bcreaserisk for
isocitrate dehydrogenas@DH) mutated glioblastoma but not fébH wildtype glioblastoma. We have

identified a putative causative risk locus figodendroglialand 1D H 1/2 mutated gliomas ithe 8924.21
region with odds ratio (OR) = 5.13=1.1x1G"' and OR= 4.77, p=6.6 x3) respectively. Strong
associations also were observed fBH1/2 mutated astrocytomas (grades 2-4) (6R16-6.66;p=10" to
1%, but not for IDH112 wild-type astrocytomas. Regarding survival, wel athershave consistently
shown that patients have better survival if themors contailDH mutations. Furthermore, in the first ever
genome wide survival study for glioblastoma, weniifeed inherited SNPsassociated with survival among
GBM patients who received the current standardaoé treatmenfiresection, radiation, and temozolomide).
Tumor expression of the identified genes also wamwe to be associated with poorer patient survival.
Interestingly, the SNPs associated with surviva iardifferent genes than the SNPs associated with the
glioma risk. Future work aims to understatite functional significance of risk and prognostic loand to
discover and validate additionajenetic variants associated with risk and survival for et with
glioblastoma and grade Il and tllioma.
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10:17-10:27 PATIENT-SPECIFIC MODELING FOR PEDIATRIC CRANIOFACIAL
RECONSTRUCTION

James Drake, MBBCh™, Nikoo Saber, PhD**, Thomas Looi, MSc**, Johnatterge, MD *, John Phillips,
VD"

*Hospital for Sick Children Univ of Toronto; ** @dre for Image Guided Innovation and Therapeutic
Intervention, Hospital for Sick Children, Toronto

BACKGROUND : Patient-specific modeling facilitates preopermtvaluation and planning, intraoperative
surgical technique, and post operative evaluatlbalso provides a platform for education, tramiand
surgical skills assessment or certification. Weehdeveloped a technique for patient-specific maodebr
anterior cranial vault reconstruction by creatingeary of normalized age-matched cranial heaghsba
fabricating a patient specific bandeau templatérfmaoperative use, and evaluating post operatigalts.

METHODS: A normative skull library for patients aged 8+h®nths was created from 103 “normal” CTs,
creating a series of 3D point clouds of normal h&tzape. An external cranial surface was subsegueasised
through the point cloud averaged over the entieeragge and its shape and size customized tefivéad
circumference of individual patients undergoingeaiotr cranial vault reconstruction. The suprafabimirbit
anatomy was extracted to fabricate a bandeau téenplguide intraoperative reshaping. The santgalir
bandeau was used to evaluate postoperative resyltseasuring the head shape error as an “area tivele
curve” between the virtual bandeau in preoperative post operative CT scans.

RESULTS: The patient-specific normative head shape altbfee preoperative planning in 15 cases of
anterior cranial vault synostosis, predominantlyopiE or uni-coronal. Intraoperative use of thadeau
template facilitated objective orbital bandeau restruction.  Post operative CT results were coeghén 23
age-matched patients with metopic or uni-coronabsyosis where the bandeau was not used. Use of th
bandeau resulted in a significant reduction in @&t (218 vs 258 minutes, p .001) and a significant
improvement in head shape (reduction of 69% vs 56%2 in area under the curve).

CONCLUSIONS: Patient-specific modeling for anterior cranialit reconstruction can enhance surgical
planning, teaching, and improve outcomes, with cedwperating room times. It may also ultimatetyve
standardized objective outcomes for anterior ctasialt surgery.
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10:29-10:39 LONG-TERM OUTCOME OF SELECTIVE DORSAL RHIZOTOMY FOR
CEREBRAL PALSY SPASTICITY

A. Graham Fieggen MBChB MSc MD FCS(SANelleke G Langerak BSc MSc PhD;
Anthony Figaji MBChB MMed PhD FCS (SA); JonathaRé&ler MBChB FRCS

Division of Neurosurgery, Univ of Cape Town, Cape&vi, South Africa

INTRODUCTION

Dorsal rhizotomy was found to be effective in thegitspasticity a century ago but failed to gainevid
acceptance due to a high rate of complicationdowolg modifications to the technique by PeacocKape
Town in the early 1980’s, Selective Dorsal RhizoyaiBDR) has been found to be a safe and cost-eféect
treatment option for spasticity in cerebral palsy.the procedure is typically performed on childrieis
important to establish the long-term outcome, paldirly the impact on quality of life.

METHODOLOGY

A cohort of 13 patients who have been followed tgspectively since 1985 was evaluated using 2D gait
analysis and assessment of their functional statuapared to their preoperative data. In a furtheservational
study, 32 out of 47 patients who had undergone 8&Reen 1981 and 1991 and were eligible for inolusi
were assessed with respect to their current l®felstivity and participation (Functional Mobili§cale and
LIFE-H Questionnaire), complications such as spitedbrmity and gait status using 3D gait analysis.

RESULTS
Improvements in gait pattern were maintained mioa@ 20 years after surgery in the prospective ¢ofbis
was accompanied by sustained improvements in fumaitistatus compared with preoperative data.

In the observational cohort, independent ambulatias possible for 5m in 84% and for 50m and 5008ilih.
Patients reported high levels of satisfaction wlitkir outcome and 80% were able to accomplistifalhbbits.
As was standard at the time, all patients had wuher at least a four-level laminectomy and althasgghal
deformity was more prevalent on long-term followtbpn it had been at 4 years postoperatively, tieqtehad
required corrective surgery. 3D gait analysis comdid that all walked with a mild crouch gait whtig% had
improved in their GMFCS level and none had detat@x.

CONCLUSIONS

SDR is effective in reducing spasticity in cerelralsy and this is maintained for at least two desaafter
surgery. Objective improvements in gait patternsaigtained and patients experience a positive ingratheir
functional status and quality of life. Spinal coioptions appear to be infrequent, but this datalsée be
compared with a matched group of patients who nateindergone SDR.
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10:41-10:51 VOLUME-STAGED GAMMA KNIFE RADIOSURG ERY FOR LARGE
ARTERIOVENOUS MALFORMATIONS

Michael W. McDermott M.D,? Zachary A. Seymour M.BDavid A. Larson M.0;* Nalin Gupta M.D2 Michael
Lawton M.D.2 William L. Yound,and Penny K. Sneed M™D.

Departments of Radiation Oncoldgand Neurosurgefyat Univ of California at San Francisco, San Frasu,
California, USA.

INTRODUCTION : Stereotactic radiosurgery (SRS) is a safe andagffbus option in selected patients with
arteriovenous malformations (AVM), particularly diveized lesions where the three year obliterataie for AVMs
<10cc is 70-95%. Large AVMs remain difficult to dte A rationale for volume stage SRS has beenlddtai
previously as a way to potentially increase rafesbéiteration and decrease complications thouglonts have been
limited and rates of obliteration have varied betw83-74%. At Univ of California, San Francisco &F), we have
treated large AVMs with volume-staged radiosurgen?0 years. In 2004, we changed our treatmeratdigm,
avoiding pre-SRS embolization, using smaller volar€’cc) and higher dose per stage (>15 Gy), aratifay
salvage resection as soon as it was considereihstgad of waiting for complete obliteration itemtipts to decrease
interval from date of initial treatment to cure.

METHODS: All patients with planned volume-staged SRS for AVMdre retrospectively reviewed. Post-SRS
patients were followed with annual MRI and angiogr 3yr after SRS. Response was evaluated voligalgirby

a product of three-dimensions, with “no respons&3% reduction, “partial response25% reduction, “near
obliteration”> 75% reduction in nidus volume on MRI or angiogrd@omplete obliteration” classification was used
only in cases where angiogram confirmed total eldiion. Other factors, such as SRS score, Spdflddin Score,
flair response and nidus architecture, were alstueted. Patients were followed clinically to assesdified-

Rankin Score (mMRS).

RESULTS: A total of 69 patients were planned for volume-sth§RS and 62 completed all stages. 78% of patients
had Spetzler-Martin grade 4-5 AVMs, and SRS scanged from 1.82-7.95 (median, 3.46). For era 9118rough
April 2004), the median total target volume was32%l (range, 13.5-68.0 ml), treated volume 15.q#1-38.7 ml)
per stage, and dose 15.5 Gy (range, 12.0-19.0 Byf)era 2 (May 2004 through 2009), the mediarl tatget

volume was 18.9 ml (range, 8.6-65.9 ml), treatddme 6.8 ml (4.3-14.5 ml) per stage, and dose G¥.Qrange,
16.0-18.0 Gy). 14 patients had later salvage diolyisurgery (5), SRS (2), SRS and surgery (5),atizdiion (1), or
embolization and SRS (1). Eleven patients died/@3yr after SRS; the median follow-up was 3.9wthe
remaining patients. Survival probability was 8326 gr and 75% at 10 yr. 23 AVM hemorrhages ocalimel8
patients post-SRS resulting in 9 deaths; an additipatient died of an aneurysm hemorrhage andli@aefrom
seizure. For era 1, there were 4 complete obliterat 5 near obliterations, 14 partial responsemréresponses, and
10 patients without imaging follow-up. For erélre were 2 complete obliterations, 10 near dhlitens, 10

partial responses, 3 non-responses, and 6 patiithtsut imaging follow-up to date. Ten additiomamplete
obliterations were achieved after salvage therfmyan ultimate complete obliteration rate of 23éhsidering all 69
patients and 36% among patients with at leastdf ynaging follow-up. The 3-yr actuarial probabjlof at least
partial response to staged SRS (not including gelterapy) was 75% for era 1 vs. 95% for eral2e S-yr

actuarial probability of cure including salvagerdpy was 6% for era 1 vs 53% for era 2. The mea® inBreased
from 1.3 preSRS to 2.3 postSRS.

CONCLUSION: Volume-staged SRS is a viable option for large AVMge recommend ~7-8 ml per stage and

patients be assessed for surgery or repeat SR8 likély event of residual nidus ~3-4 yr after gbation of
volume-staged SRS.
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10:53-11:03  SUPERIORLY PROJECTING ANTERIOR COMMUNICATING ANEURYSMS:
MICROSURGICAL TREATMENT WITH FENESTRATED CLIPS AND
ADJUNCTIVE ICG ANGIOGRAPHY

David Chalif MD, FACS
Chief, Neurovascular Neurosurgery, North Shore Uhdspital, Department of Neurosurgery, Hofstra-Nort
Shore-LIJ School of Medicine

INTRODUCTION : Superiorly projecting Anterior Communicating éry (ACoA) aneurysms pose a distinct
microsurgical challenge due to frequent incorporabf proximal A2 vessels, association with perfors, and
obscuration of the aneurysm fundus by the ipsét&2 segment. A variety of microsurgical clipping
techniques are useful for these lesions. Aneurggmmants may be left after clipping attempts witindtrd
side-angled or curved clips. The most efficaci@mehnique is the use of fenestrated clip(s) pladdu blades
parallel to the ACOA artery. Parallel and multifd@estrated clips can achieve reconstruction opthgimal

A2 segment. This clipping modality coupled with I@Bgiography has been used effectively for treatrmEn
these lesions. The technical approach to supgodjecting ACoA aneurysms was reviewed for thislg.

METHODS: A retrospective analysis was performed revievadrgingle surgeon’s experience using fenestrated
clip(s) for both ruptured and unruptured superiaiihected ACoA aneurysms. A sub-set of this groag w
evaluated for efficacy of the use of fenestratgusolith adjunctive intra-operative ICG angiography

RESULTS: 1389 aneurysms were treated by direct microsalgiipping by a single surgeon over a 27-year
period. Out of this series, 334 were at the AC@X.this cohort, 23 cases projected superiorlycdrRstruction
strategy employed one or more fenestrated cligsdily involving wide fenestrations and short blade
Structures incorporated into the clip fenestratiatuded the proximal A2 segment, the distal igsilal A1
segment, the A1/A2 junction, the recurrent artdrideubner, and an orbitofrontal branch. Adjunciiviea-
operative ICG angiography in the latter half of eeies demonstrated persistent filling leadingrimediate

clip adjustment in 2 cases. Aneurysm remnant, isoialized on ICG, was identified on post-operative
angiography in one patient. In all other cases-ppstative cerebral angiography confirmed compdeteurysm
obliteration and patency of vascular structuresiwithe fenestration.

CONCLUSION: In the era of advances in endovascular techsiguaclusive of stent-assisted coiling and
flow diversion — superiorly projecting ACoA aneumys frequently remain in the realm of microsurgical
treatment. The combined use of fenestrated cliisadjunctive ICG angiography can lead to excellen
reconstruction of the normal vascular angio-archites of the region and preservation of perforatate good
clinical outcomes
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11:05-11:15 COMPARISON BETWEEN THE CLINICAL EFFECTS OF HYROXYAPATITE
CEMENT AND TITANIUM MESH DURING CRANIOTOMIES IN THE
RETROMASTOID APPROACH

Mohamed A Ragaee, M) Khaled M. AbdelAzizMD, PhD', Raymond F. Sekul&|D?, Lynn H.
Fletcher, RN, Daniel J. CookMS', Andrew M. Frederickson, BSMohabM. NageebMD?®, Gregory

D. Arnone, MO, Boyle C. Cheng, PhI, Peter J. JannettaMD 1/ 1Departments of*Neurosurgery,
Allegheny General Hospital, Drexel College of Medicine, Pittsburgh, PA, - Department of Neurological Surgery, Assiut
University Hospital, Assiut, Egypt, 3- University of Pittsburgh Medical Center Hamot, Erie Pennsylvania, 4- Department of
Neurosurgery University of lllinois at Chicago, Chicoago lllinois

5- Department of Neurosurgery, Minia University, Minia, Egypt

INTRODUCTION/HYPOTHESIS:
The Retromastioid craniotomy (RMC) is the principalrosurgical approach for intradural posterigséo
pathology. Craniotomy for microvascular decomp@ssif cranial nerves and the brainstem are proven
therapies for a broad range of clinical conditiorduding trigeminal neuralgia, hemifacial spasisatling
positional vertigo and vascular tinnitus. Followidigral closure, cranioplasty is performed to miziendlural
attachment to the suboccipital musculature, enhaosmetic appearance and minimize the risk of pestdive
cerebrospinal fistula.
We used the titanium cranial mesh and the hydraatjgocement as materials for cranioplasty after
retromastoid craniotomy. This was a retrospecttudy that was comprised of 2 groups: Study graup 1
hydroxyapatite cement (n=150), Study group 2: tileanmesh (n=150) All Subjects who underwent a
retromastoid craniotomy and fulfilled the Inclusicniteria of the study and could be contacted vigckided in
the study Patients were contacted and asked Zigpestnswered by Yes or No in regards to the falgw
areas:

An infection of the incision

Cerebrospinal fluid leak post operative

Incisional pain that required another surgicalcpdure

Patient satisfaction with appearance of surgical si

We also compared between the cost and the intratiypetength of time for both procedures.

RESULTS:

After analyzing the data from both groups statiljcusing Pearson's chi-squared test, statisyicainificant
difference was not detected between the use obRydpatite cement and the use of titanium mesh in
cranioplasty for the retromastoid craniotomy pdateAlso we found that the hydroxyapatite cemeugeiserally
more expensive and takes more time in the operediv@ than he titanium mesh

CONCLUSIONS:

We did a literature search and to the best of aonkedge we could not find any other researchwfzest
previously published that compared between theofiiEanium mesh and hydroxyapatite cement for
cranioplasty. No statistically significant difearce was detected between the titanium mesh ctastggroup
and the hydroxyapatite cement cranioplasty growgindJtitanium mesh in cranioplasty gave the samelt®as
hydroxyapatite cement cranioplasty. In terms ct clifference between the two , we found that hygapatite
cement is generally more expensive and usuallyasas the OR time, which adds to the overall expens
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11:17-11:27  SUPERIORLY PROJECTING ANTERIOR COMMUNICATING ANEURYSMS:
MICROSURGICAL TREATMENT WITH FENESTRATED CLIPS AND
ADJUNCTIVE ICG ANGIOGRAPHY

David Chalif MD, FACS
Chief, Neurovascular Neurosurgery, North Shore ©rsity Hospital, Department of Neurosurgery, Hadstr
North Shore-LI1J School of Medicine

INTRODUCTION : Superiorly projecting Anterior Communicating éry (ACoA) aneurysms pose a distinct
microsurgical challenge due to frequent incorporatf proximal A2 vessels, association with periors, and
obscuration of the aneurysm fundus by the ipsédt&2 segment. A variety of microsurgical clipping
techniques are useful for these lesions. Aneurgsrmants may be left after clipping attempts witindard
side-angled or curved clips. The most efficaci@ehhique is the use of fenestrated clip(s) pladgd bades
parallel to the ACoA artery. Parallel and multifdaestrated clips can achieve reconstruction opthzimal

A2 segment. This clipping modality coupled with I@Bgiography has been used effectively for treatraEn
these lesions. The technical approach to supgmodjecting ACoA aneurysms was reviewed for thislg.

METHODS: A retrospective analysis was performed revievargingle surgeon’s experience using fenestrated
clip(s) for both ruptured and unruptured superiaiihected ACoOA aneurysms. A sub-set of this groags w
evaluated for efficacy of the use of fenestratgusolith adjunctive intra-operative ICG angiography

RESULTS: 1389 aneurysms were treated by direct microsatgiipping by a single surgeon over a 27-year
period. Out of this series, 334 were at the AC@X.this cohort, 23 cases projected superiorlycdRstruction
strategy employed one or more fenestrated clipsaifp involving wide fenestrations and short blade
Structures incorporated into the clip fenestratiartuded the proximal A2 segment, the distal igsilal A1
segment, the A1/A2 junction, the recurrent artdrideubner, and an orbitofrontal branch. Adjunciiviea-
operative ICG angiography in the latter half of eeies demonstrated persistent filling leadingrimediate

clip adjustment in 2 cases. Aneurysm remnant, isotadized on ICG, was identified on post-operative
angiography in one patient. In all other cases-ppstative cerebral angiography confirmed compdeteurysm
obliteration and patency of vascular structuresiwithe fenestration.

CONCLUSION: In the era of advances in endovascular techgiglaclusive of stent-assisted coiling and
flow diversion — superiorly projecting ACoA aneumys frequently remain in the realm of microsurgical
treatment. The combined use of fenestrated cliisadjunctive ICG angiography can lead to excellen
reconstruction of the normal vascular angio-archites of the region and preservation of perforatate good
clinical outcomes
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SATURDAY, OCTOBER 20

11:29-11:39 EXOSOMES FROM GLIOMA-ASSOCIATED MESENCHYMAL STEM CELLS
MODULATE THE PROLIFERATION OF GLIOMA STEM CELLS

Frederick F. Lang, MD, FACS, FAANS- The University of Texas MD Anderson Cancer GeBtepartment
of Neurosurgery, Houston, TX 77030, USA

Javier Figueroa — The University of Texas MD Andar€ancer Center, Department of Neurosurgery,
Houston, TX 77030, USA

Anwar Hossain, PhD — The University of Texas MDe&kadn Cancer Center, Department of Neurosurgery,
Houston, TX 77030, USA

Current knowledge of glioblastoma multiforme (GB&igms largely from work on Glioma Stem Cells (GSCs)
which generate neuro-spheres in vitro and infigeatumors in vivo. However, the interactions of @Swith

the tumor niche have been largely ignored. Incbistext, we have recently isolated mesenchymaldikm

cells from the microenvironment of human gliomad have shown that these so called Glioma Associated
human Mesenchymal Stem Cells (GA-hMSCs) can diegtowth of GSCs in vitro and in vivo. Howevére t
mechanism underlying the communication between G¥s@is and GSCs is unknown. In this context, recent
studies have suggested that nanosized vesicledatbsomes, may contribute to cellular commurdoati

within the tumor niche. However, the contributimirexosomes in the communication between tumor-
supporting GA-hMSCs and tumor-forming GSCs andrmseen established, and poses an important tgect
in understanding GBMs. Here we show for the firgetthat exosomes can be isolated from patient-eleri
GA-hMSCs and that these exosomes harbor the kngasoeal marker, CD-63. Additionally, exosomes from
3 different GA-MSC lines (GA-MSC7-6, GA-MSC230, aBd\-MSC247) were found to contain various
genetic material, including oncogenic microRNAg(emiR-21 and miR-125b). Transfer of these exosome
was subsequently demonstrated in vitro when GS@Qstapeously absorbed GA-MSC exosomes labeled with a
fluorescent membrane dye after 6 hour exposureeta@r, we found that this in vitro delivery of eroses
isolated from GA-hMSCs increased the proliferatidiisSCs by over 50% at 96 hours. Moreover, the
assimilation of GA-hMSC-derived-exosomes was endogiiter the intracellular miRNA profile of GSCs,
increasing the amount of oncogenic miRNAs in GS®wrefore, we conclude that exosomes released by GA
hMSCs may represent an alternative intra-tumoralmanication mechanism for the exchange of miRNA,
which could significantly impact the tumor microémanment and enhance the aggressive nature of GBMs
vivo.
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SATURDAY, OCTOBER 20

11:41-11:51 A SENESCENCE-ASSOCIATED-GENE SIGNATURBDENTIFIES GENES LINKED TO
AGE, PROGNOSIS, AND PROGRESSION OF HUMAN GLIOMAS

Steven Brem, MDDepartment of Neurosurgery, Perelman School adibliee, Hospital of the University of
Pennsylvania, Philadelphia, PA

BACKGROUND : Senescence-associated genes (SAGSs) are respdiasitiie senescence-associated secretory
phenotype, linked in turn to cellular aging, thénggorain, and the pathogenesis of cancer.

OBJECTIVE : We hypothesized that senescence-associated genesgerexpressed in older patients, in higher
grades of glioma, and portend a poor prognosis.

METHODS: Forty-seven gliomas were arrayed on a customorerf the Affymetrix HG-U133 + 2.0
GeneChip, for expression of fourteen senescenasiassd genes: CCL2, CCL7, CDKN1A, COPG, CSF2RB,
CXCL1, ICAM-1, IGFBP-3, IL-6, IL-8, SAA4, TNFRSF-B, TNFSF-11 and TP53. A combined "senescence
score" was generated using principal componenysisalo measure the combined effect of the senescen
associated gene signature.

RESULTS: An elevated senescence score correlated withr algie (r = 0.37; P = .01) as well as a higher
degree of malignancy, as determined by the WH®loigical grade (r = 0.49; P < .001). There was la mi
association with poor prognosis (P = .06). Gliosaras showed the highest scores. Six genes indeptgnde
correlated with either age (IL-6, TNFRSF-11B, IGFBPSAA4, and COPG), prognosis (IL-6, SAA4), or the
grade of the glioma (IL-6, IL-8, ICAM-1, IGFBP-3nd COPG). The link between SAGs, age, and prognosis
was a feature of gliomas, but absent in 4,415 safgpecimens of cancers of the breast, lung, ctldney,
ovary, prostate, pancreas, bladder, or liver.

CONCLUSION: We report: 1) a novel molecular signature in haomgbomas, based on cellular senescence,
translating the concept of SAG to human canceth@}senescence signature is composed of genealderitre
pathogenesis of gliomas, defining a novel, aggvessiibtype of glioma; 3) these genes provide prstimo
biomarkers, as well as targets, for drug discoagiy immunotherapy.
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SATURDAY, OCTOBER 20

11:53-12:03  PROLONGED SURVIVAL IN PATIENTS UNDERGOING AGGRESSIVE SURGERY
FOR IDH1-MUTANT MALIGNANT ASTROCYTOMA

Daniel P. Cahill MD, PhD}, Fred G. Barker MB, Dima Suki PhB Suijit Prabhu MB, Jeff Weinberg MB)
Frederick Lang MB, Ganesh Rao Mf)lan McCutcheon ME) Ray Sawaya MD
Massachusetts General Hospital, Boston, KMD Anderson Cancer Center, Houston, TX

IDH1 mutations have recently been identified in tdow-grade gliomas, and in a substantial fractibhigh-
grade astrocytic gliomas (AA and GBM), where iagsociated with improved survival.

We scored 377 cases of high-grade astrocytoma@itai Imutation, and analyzed clinical factors asdeda
with better survival and greater extent of resectio

In 33 IDH mutant GBMs that underwent gross totabrion (GTR, <1.5cc residual enhancement), median
survival was 50 months; 36% of patients were &itvd years after diagnosis. For 87 IDH-mutant Alfet
underwent GTR, median survival was not reached ignedllowup >56mo in surviving patients).

Because few IDH mutant tumors received subtotaatésns, we investigated IDH1 status as a predudtor
resectability. In a multivariate model including®, Tumor location, Eloquence, Histology, and |D&tgs, we
identified Frontal tumor location (HR=2.6, p=0.028)d IDH1 mutation (HR=2.1, p=0.028) as independent
predictors of GTR.

We developed a nomogram to predict IDH1 mutanustasing clinical features and classical histoldgye
(p<0.001), lack of MR enhancement (p=0.08), tunwume (p=0.02), and AA diagnosis (p<0.001) were
significant predictors of IDH mutation. The nhomagrallows prediction of the chance of IDH mutatian i
malignant astrocytomas based on clinically avadlatata. For example, a 30-yr-old patient presgmtiith a 6
cm enhancing glioblastoma has a 50% predicted ehahi®H1 mutation; a 50-yr-old patient presentivith
the same 6 cm enhancing glioblastoma has a 7% eldiDH mutation.

Taken together, these results suggest that theinatim of IDH mutant status and aggressive sukgica
resection confer a better prognosis on this suffsgltoblastoma patients than has been previougpnted.
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SATURDAY, OCTOBER 20

12.05-12:15 ENHANCED ANEURYSM FORMATION IN PRO-INFLAMMATORY, TRANSGENIC
HAPTOGLOBIN 2-2 MICE

Rafael J. Tamargo MD, FACSJacob Ruzevick BS, Christopher Jackson BA, Goifteadilla MD, and Tomas
Garzon-Muvdi MD

All authors are affiliated with the Department acéiNosurgery, Johns Hopkins University School of ieled,
Baltimore, Maryland

INTRODUCTION : The pathophysiology of aneurysm formation is cam@nd thought to be due to a
combination of genetic factors, vascular wall igjuand hemodynamic stress. The role of inflammaition
general and of macrophages in particular regarifiieagevolution and growth of aneurysms remains
controversial. The haptoglobin 2-2 (Hp2-2) genotypleich induces a constant pro-inflammatory stigtbging
increasingly linked to a variety of vascular patigiés. Hp is an abundant serum protein that scageng
extracorpuscular hemoglobin (Hgb) by forming a hadimity Hp-Hgb complex. The Hp-Hgb complex is the
endocytosed peripherally by macrophages after hintti their CD163 surface receptor or centrally by
parenchymal cells in the liver, where it is metaed into bilirubin, which is less toxic. We inviggited the
role of inflammation and macrophages in the foromabf aneurysms in a murine aneurysm model using
transgenic, pro-inflammatory Hp2-2 mice, and wijge Hp1-1 controls.

METHODOLOGY : Carotid artery aneurysms were induced in the comoawotid artery (CCA) of wild-type
Hpl-1 mice (n=31) and transgenic Hp2-2 mice (nx&Mg elastase to degrade the arterial wall ofX6& and
angiotensin Il to induce hypertension. There were £xperimental groups: (1) sham surgery (n=122); (
angiotensin Il only (n=10); (3) elastase only (ns20hd (4) elastase + angiotensin Il (n=20). Anenorgize

was determined by measuring both the outer circrant® and luminal circumference of the blood vessel
Cross sections of the CCA were acquired using gpatenized image analysis system; the outer circrenfse
and luminal circumference of the CCA were measaratiaveraged for each animal. Macrophages infilgat
the aneurysm wall were quantified immunohistochathiaising a purified anti-mouse Mac-2 monoclonal
antibody (CL8942AP, Cedarlane). Results were aealyising a two-way ANOVA with a Bonferroni postites

RESULTS: Aneurysms in Hp-2-2 mice were significantly lar¢jeain those in Hpl-1 mice in the setting of
vessel wall degradation with elastase and angimtéhmduced hypertension (outer circumference 26%4
VS. 2467 £ 55um £ SEM, p=0.02, and luminal circumference 211845. 1921 + 4&m + SEM, p=0.01).
Furthermore, the number of macrophages infiltratirganeurysm wall was significantly increased p2+2
aneurysms as compared to Hp1-1 controls (43.3 ¥2.97.1 £ 2.1 macrophages + SEM, p=0.0001).

CONCLUSIONS: In the presence of arterial wall injury and hypasion, aneurysmal infiltration with
macrophages results in larger and potentially dargerous aneurysms. These results suggests that
inflammation and the Hp2-2 genotype may be invoivedneurysm formation and potential rupture.
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SATURDAY, OCTOBER 20

12:17-12:27 A NEW METHOD FOR INTRAOPERATIVE FLUO RESCENCE-GUIDED
RESECTION OF HIGH-GRADE GLIOMAS

Aaron Cohen-Gadol, MD, MSdJniversity of Indiana, Indianapolis, IN

OBJECTIVE: Different fluorophores (fluorescent biomarkersjliming 5-ALA have been recently examined
for maximizing the extent of resection for high-dgagliomas. Since 5-ALA is not approved by FDA,uedpry
barriers have limited its use. Herein, a new [ixatsafe method for fluorescence-guided reseafsuch
gliomas will be presented using an FDA approvedtflew-dose sodium fluorescein.)

METHODS: Following IRB approval, low-dose (300mg) sodiumoflescein was injected in 6 consecutive
patients with presumed diagnosis of a high-gratergl intravenously 10-20 minutes before resectidh®
tumor. A high definition filter (Yellow 560, Zeiddeditec, Oberkochen, Germany) integrated onto the
operating microscope was used to intensify andsadbe degree of fluorescent signal between thertamd
normal surrounding brain. We conducted histopatyiod examination of the areas of maximal and matim
fluorescence to assess the authenticity of thedkaent signal in demonstrating infiltrative glioowlls.

RESULTS: Upon injection of the fluorescein, the entire braid vessels fluoresced immediately, however
within minutes, the normal structures cleared fsoein but all the tumors in all patients remaiiméghsely
stained with fluorescein and clearly demarcatethfsarrounding normal brain as confirmed by
neuronavigation data. This low dose fluoresceinrfigcence was not detectable by an unaided eyiety Th
histopathological sections were obtained randorntyraor margins (defined as areas of major and mino
fluorescence) among all tumors and assessed feemere (>50% vs <50% infiltrated) of glioma cellor 26
sections, the degree of fluorescence correspormteectly to the amount of tumor within the sectidn.four
sections, although minor amount of fluorescenceprasent intraoperatively, more than 50% of eaetigpen
contained viable tumor cells. Overall, presencmafor fluorescence was approximately 100% sensiti
90% specific for demonstrating tumors cells.

In one patient, the lack of fluorescence correctigfirmed the diagnosis of a non-neoplastic inflaatony
lesion.

This method of fluorescence was easy to use andddiohterfere with operating room workflow. Minide
leakage of fluorescein in the blood and CSF withimsurgical field did not interfere with tumor diescence.
The fluorescent signal lasted for the entire intratiportion of each operation without any degriaxtei its
intensity. No patient suffered from any adverdecf

CONCLUSIONS: Intravenous low-dose fluorescein provides a reaaliyilable method for fluorescence-
guided tumor resection. It can improve resectibgliomas with minimal risks. Further studies age@ssary to
establish the efficacy of this technique in affiegtpatients’ survival.

Surgical videos of the above mentioned techniquieb@ipresented.
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SATURDAY, OCTOBER 20

12:29-12:39 THE eCLIPS SELF EXPANDING ENDOLUMINAL DEVICE FOR THE TREATMENT
OF BIFURCATION ANEURYSMS: PRELINIMARY ANIMAL MODEL  STUDY
RESULTS.

Howard Riina MD, FACS, FAANS Dept of Neurosurgery, New York Univ Med Ctr, Néwk, NY.

Tom Marotta MD, Saint Michael's Hosp, Toronto, @da, Monika Killer-Oberpfalzer MD, Christian-
Doppler-Klinik, Dept of Neurology, Paracelsus Madit/niv, Salzburg, Austria, Renu Virmani, MD, CURat
Institute, Inc. 19 Firstfield Road, GaithersburgDMlan Penn MD, Evasc Medical Systems Corp, DoRadati
MD, Univ of British Columbia and Evasc Medical st Corp, Robert Herrmann, PhD, Evasc Medical
Systems Corp, Mr. lan McDougall ApSc, Evasc Medsgatems Corp.

BACKGROUND : The eCLIPs (Evasc Medical Systems Corp, VancoQ¥eris a self expanding endoluminal
device designed to facilitate the treatment of widek bifurcation aneurysms and can function dee# flow
diverter or coil retention device.

OBJECTIVE : To evaluate the delivery and technical use oE@BEIPs System and to examine the histology
and pathology of the eCLIPs device in an animalehat 30 and 90 days follow up.

METHODS: 8 rabbits with surgically created bifurcation angsms were treated with the eCLIPs device and
with detachable coils. Effectiveness of deliveng af treatment, progression of aneurysm occluaiah
occurrence of complications were analyzed. Angippic follow up was performed on all 8 animals @days
and 4 animals were sacrificed and tissues procdessdanning electron microscopy (SEM) and higglo
sections. Follow up at 90 days on the 4 remaiaimgials included angiography and evaluation ofisswvith
SEM and histology sections.

RESULTS: eCLIPs was successfully delivered and implantedss the necks of the bifurcation aneurysms in
all 8 animals (100%). At implant the eCLIPs deuiggnonstrated a reduction of contrast enteringtieirysm
in all 8 animals (100%). Five devices were sudtdigscrossed with a microcatheter and coils wdeeged

within the aneurysms. Two aneurysms received lleeaih and the remaining three animals receiveand6l2
coils respectively. All coils were successfullyaieed within the aneurysms by the eCLIPs deviténplant
and at all follow-up evaluations. Three deviceseneft without coils to evaluate potential of usthg eCLIPs
device as a flow diverting therapy.

No complications occurred over the 30 day follow-UNio migration of devices was noted at 30 daysllof
up angiographs at 30 days show all vessels paterdemonstrated either reduced flow or occlusiothef
aneurysms. SEM evaluations at 30 days on 3 eQldRiges demonstrated neointima formation with well-
organized endothelium coverage of the device irptirent artery. Histology cross sections from ameuaysm
indicated complete incorporation of the device withanized smooth muscle neointimal growth over the
aneurysm neck. Incorporation of the device at til@igysm neck and exclusion of the aneurysm waablarat
30 days ranging from complete to partial occlusibthe aneurysm necks. 90 day results were urablaibat
the time of the abstract submission.

CONCLUSION: The eCLIPs device is a novel technology spedificiesigned to treat bifurcation
aneurysms. The device, when used with coils, des/a scaffold for regrowth of the neointima over meck
of the aneurysm, an effective means of retainiriig @emd provides a modest degree of flow diversiasay
from the aneurysm. These studies suggest thaketviee is safe and effective in this model and meoends
proceeding to initial human investigation.
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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 ............ 1967
James G. Galbraith .... 1968
Robert H. Pudenz . 1969-70
William B. Scoville ... 1971
Robert L. McLaurin ... 1972

Lyle A. French ........... 1973
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 Il ... 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 ......... 1990
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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 ....... 2010
Robert A. Solomon.....2011
James T. Rutka........ 2012



Francis Murphey............... 1941
William S Keith................ 1942
John Raaf..........coevevniiennnen, 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.......cccceuvee... 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

H Thomas Ballantine, Jr.... 1979

PAST VICE-PRESIDENTS

George Ehni.......c......c...e.
Courtland H Davis, Jr

John F Mullan
Hugo V Rizzoli

James W Correll
E Bruce Hendrick
Griffith R Harsh, 1l

Ellis B Keener

Robert Grossman
Jim Story ..coooeeeiiiii

John Jane, Sr

Stewart Dunsker
Burton M Onofrio
Martin H Weiss
John M Tew, Jr
John C VanGilder
Edward Connolly
George Ojemann
Charles H Tator
Donald O Quest
Howard M. Eisenberg
Richard B. Morawetz
Martin B. Camins

Arthur L. Day

William F. Chandler
Steven L. Gianotta
Robert F. Spetzler
Griffith R. Harsh IV
Ralph Dacey, Jr

M. Sean Grady

Warren Selman

Jeffrey Bruce
James Drake
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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.....

Robert G. Fisher ......

Byron C. Pevehouse

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........ 2005-07
James Rutka.............. .. 2008-10
Mitchel S. Berger.......... 2011-
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. Buchheit ...... 1987-89
Julian T. Hoff ................. 1990-92
Roberto C. Heros............. 1992-95
David G. Piepgras .......... 1996-98
L. Nelson Hopkins........ 1999-01
Ralph G. Dacey, Jr....... 2002-04
James T. Rutka............ 2005-07
Griffith Harsh............. 2008-10
Daniel Barrow............ 2011-
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HONORARY MEMBERS Elected

GUY LAZORTHES (ANNICK) ....oevvviiiiieeeiiiiieeeeiiee B
Home: 5 Allee Charles Malpel

31300 Toulouse

FRANCE
Tel:  33-5-34-513215
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SENIOR MEMBERS

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

DONALD BECKER (Maria) ........ccoooeeveeeeeeeeeeeeeeee, 1990
Division of Neurosurgery, Room 74-129
UCLA Medical Center, box 956901
10833 Le Conte Avenue
Los Angeles, CA 90095-6901
310-825-3998, fax 310-794-583#hecker@mednet.ucla.edu

PETER BLACK (Katharing)..........ccccccvvviiviiiiiiiieiee, 1988
Department of Neurosurgery
Brigham & Women’s Hospital
75 Francis Street
Boston, MA 02115
617-525-7796, fax 617-734-834kterblackwfns@gmail.com

GILLES BERTRAND (LOUISE)....cvvvieeeeeiiiiiiiiiiireaeeeaanns 61
Montreal Neurological Institute
3801 Univ Street, #109
Montreal, Quebec H3A 2B4
CANADA
514-398-1935, fax 514-398-281ertrandqilles@videotron.ca

JERALD BRODKEY (Arielle).......ccccccviiiiiiiiiiiiiinenn, 917
13901 Shaker Boulevard
Cleveland, OH 44120
216-752-4545, fax 216-752-9455b@brodkey.com

WILLIS BROWN, JR. (Elizabeth {Ann})..........cccevvvees 1984
7523 Shadylane Drive
San Antonio, TX 78209
210-828-0023, fax 210-828-038sillis_brown@sbcglobal.net

WILLIAM BUCHHEIT  (Christa)......cccooeeeieiiiiieieeeeeee, 1980
6014 Cricket Road
Flourtown PA 19031
215-836-9295, fax 215-836-463dbuchheit@aol.com

KIM BURCHIEL (Debra) ......ccooeeeiiiiieiiiieeieeeeee e v 1992
Dept of Neurosurgery
Oregon Health & Science Univ
3303 SW Bond Avenue
Portland, OR 97201
503-494-7978, fax 503-494-716dyrchiek@ohsu.edu
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MARTIN CAMINS (Joan)........ccccceevvvvviiiiiiiiiieeieeeee e, 1995
Neurological Surgery, Suite T1-C
205 East 68th Street
New York, NY 10065
212-570-0100, fax 212-570-011vartin_camins@msn.com

PETER CARMEL (Jacqueline Bell0) .............cevvvveennee 919
Neurosurgery, Suite 8100
New Jersey Medical School
90 Bergen Street
Newark, NJ 07103
973-972-2335, fax 973-972-855&rmel@umdnj.edu

WILLIAM CHANDLER  (SuSan) .....cccooevviiiiiiiiiieieeenenn, 1989
Department of Neurosurgery, SPC 5338
Univ of Michigan Health System
3552 Taubman Health Care Center
1500 East Medical Center Drive
Ann Arbor, Ml 48109-5338
734-936-5020, fax 734-936-92%chndIr@umich.edu

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

ALAN COHEN ( Shenandoah Robinspn..................... 1999
Children's Hospital Boston
300 Longwood Ave, Hunnewell 2
Boston, MA 02115-5724
(617) 355-1484 alan.cohen@childrens.harvard.edu

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

EDWARD CONNOLLY (ElS€)...cccvvvviiiiiieiiiiiiiiiiieeeen 1972
18 Richmond Place
New Orleans, LA 70115
504-891-1159, fax 504-891-113&celc@bellsouth.net

PAUL COOPER (LeSli€) ....cccvvvviiiiiieeeeiiiiiieiee e, 1995
320 East 72nd Street
New York, NY 10021
212-288-6778paul.cooper@nyumc.org
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RALPH DACEY, JR. (Corinne) 1990
Department of Neurological Surgery, Campus Box7805
Washington Univ School of Medicine
660 South Euclid
St. Louis, MO 63110
314-362-5039, fax 314-362-210Faceyr@wustl.edu

COURTLAND DAVIS, JR. i 1967
2525 Warwick Road
Winston-Salem, NC 27104-1943
336-723-7296¢chdccdmd@triad.rr.com

ARTHUR DAY (DAna) ....cccceeeeiiieiiiiiiieeieeceeeee et 1990
Department of Neurosurgery
Univ of Texas Medical School at Houston
6400 Fannin, Suite 2800
Houston, TX 77030-0000
713.704.7100, fax: 713.704.73Axthur.l.day@uth.tmc.edu

DONALD DOHN (Carolyn).........cueveeevememememememenennnenns 1968
P.O. Box 998
Point Clear, AL 36564
251-928-7670, fax 251-928-7670 (call firgthhn@mchsi.com

STEWART DUNSKER (Ellen)........cccoovivveeeeeieieiiiee, 1975
551 Abilene Trail
Cincinnati, OH 45215
513-522-0330, fax 513-522-0338)nsker@aol.com

MICHAEL EDWARDS (Linda Laughlin)..................... 1992
Stanford Univ Medical Center/Neurosurgery
300 Pasteur Drive, R211
MC:5327
Stanford, CA 94305-5327
650-497-8775, fax 650-725-5086, cell 916-88@wards9@stanford.edu

HOWARD EISENBERG (Doris Zografos) ................... 1985
Neurosurgery, Suite 12D South
22 South Greene Street
Baltimore, MD 21201
410-328-3514, fax 410-328-142tkisenberg@smail.umaryland.edu

MEL EPSTEIN (Lynn) .....coooeeiiiiiiiiieeeeeeeeeeee e, 1992
411 Poppasquash Road
Bristol, Rl 02809
401-254-5083, fax 401-253-642R¢clepstein@earthlink.net
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WILLIAM FEINDEL (Faith)..........cccooeeii 950
Montreal Neurological Institute
3801 Univ Street
Montreal, Quebec H3A 2B4
CANADA
514-398-1939, fax 514-398-137&illiam.feindel@bic.mcqill.ca

EUGENE FLAMM (SUSaN).....cccciveiiiiiiiiiiiiiieeeeeeeeinnns 1979
Department of Neurosurgery
Montefiore Medical Center
Bronx, NY 10467
718-920-2339, fax 718-515-823F|lamm@montefiore.org

ELDON FOLTZ (Cathering).........ccuuveeveeveeeeeeieenennimnn 1960
2480 Monaco Drive
Laguna Beach CA 92651
949-494-3422, fax 949-494-894donfoltz@gmail.com

RICHARD FRASER (Sara AnNe) .....cccoeeeeeeeieiieiieeeeeeen, 1976
75 Holly Hill Lane
Greenwich, CT
914-967-6867safrasers50@aol.com

ALLAN FRIEDMAN (Elizabeth Bullitt)..................eeee. 1994
Division of Neurological Surgery
Duke Univ Medical Center
Box 3807
Durham, NC 27710
919-684-3271, fax 919-681-797#8ed010@mc.duke.edu

JOHN GARNER (Candace) ........ccocevvviiivininnnnnn. 1971
2834 Dove Run Creek Drive
Las Vegas, NV 89135
702-243-3592jtgrex@aol.com

STEVEN GIANNOTTA (Sharon).......cccccevvvviiieeeeninnnnns 1992
Department of Neurosurgery, Suite 3300
Univ of Southern California
1200 North State Street
Los Angeles, CA 90033-4525
323-226-7421, fax 323-226-7838annott@usc.edu

PHILIP GORDY ...t e e e 1968
PO Box 35972
Tucson, AZ 85740-5972
307-265-7883philipgordy@aol.com
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ROBERT GROSSMAN (Ellin) 1984
Department of Neurosurgery
The Methodist Hospital
6560 Fannin, Suite 944
Houston, TX 77030
713-441-3810, fax 713-793-1004yossman@tmhs.org

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

JOSEPH HAHN (ANdrea)..........oovvvveiieineiinaennns 1993
Neurosurgery/H18
The Cleveland Clinic Foundation
9500 Euclid Avenue
Cleveland, OH 44195-1004
216-444-5802, fax 216-445-710tghnj@ccf.org

STEPHEN HAINES (Jennifer Plombon)............ccccccuu... 1994
Department of Neurosurgery
Univ of Minnesota Medical School
D429 Mayo Memorial Building, MMC 96
420 Delaware Street, SE
Minneapolis MN 55455
612-626-5767, fax 612-624-064&haines@umn.edu

HAYNES LOUIS HARKEY, lll  (Alison).........ccccccuunnne 2002
Department of Neurosurgery
Univ of Mississippi Medical Center
2500 North State Street
Jackson, MS 39216-4505
601-984-5714, fax 601-815-9698arkey@neurosurgery.umsmed.edu

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

ROBERTO HEROS (Deborah) ........cccooeeeiviiiiiiiinee. 859
Department of Neurosurgery
Univ of Miami
1095 NW 14th Terrace
Miami, FL 33136
305-243-4572, fax 305-243-318Beros@med.miami.edu
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CHARLES HODGE, JR. (Cathy) .........ccoeivieeeieiiriiiinn. 1982
PO Box 2420
Edgartown, MD 02539
607-729-4942¢jhjr.md@gmail.com

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

3 Gates Circle
Buffalo, NY 14209

716-887-5200, fax 716-887-4371B8hbuffns@aol.com

EDGAR HOUSEPIAN (Marion) .......ccccccvvveeeeeeeeieennnee, 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) ...cuiiiiiieeeiiiiiiiiiiieeeeeaeeeeennns 1978
61 Saint Claire Avenue West, 1708
Toronto, Ontario M4V 2Y8 CANADA
416-971-9800 x161@lan.hudson@live.casusanhudson@hotmail.com

JOHN JANE, SR.(Noella).......cccoeeveeeririiriiiiiieeeeeeeeee 1982
Department of Neurosurgery
Univ of Virginia Health System
PO Box 800212
Charlottesville, VA 22908
434-982-3244, fax 434-243-29546r@Vvirginia.edu

PETER JANNETTA (Diana) .......ccueveeeeeeeiiiiiiiiieeenenn. qQou
Neurosurgery, Suite 302
Allegheny General Hospital
420 East North Avenue
Pittsburgh, PA 15212
412-359-6200, fax 412-359-481djannett@wpahs.org

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

DAVID KELLY, JR. (Sarah {Sally})......c.cccccvvvirrrnnnnn. 1975
Department of Neurosurgery
Wake Forest Univ
Baptist Medical Center
Medical Center Boulevard
Winston-Salem, NC 27157-1029
336-716-4049, fax 336-716-306Kelly@wfubmc.edu
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PATRICK KELLY (Carol) 1992
Neurosurgery, 7S
Bellevue Medical Center
465 First Avenue
New York, NY 10016
212-263-6416, fax 212-263-822&llyp01@med.nyu.edu

GLENN KINDT (Charlotte).........cccceeeeeeeieiieiiieie. 1977
Neurosurgery, Box C307
Univ of Colorado
12631 East 17 Avenue
Denver, CO 80045
303-724-2292, fax 303-724-230fenn.kindt@ucdenver.edu

WOLFF KIRSCH (Marie-Claire)......c.ccccccvvvvevveenennnnn. 1971
Neurosurgery Center for Research, Training, anec&tion
Loma Linda Univ
11175 Campus Street, Suite 11113
Loma Linda, CA 92350
909-558-7070, fax 909-558-04#&kirsch@Ilu.edu

DAVID KLINE (Helen {Nell})........ccccceviirirreireeees s, 1971
Department of Neurological Surgery
Louisiana State Univ. Health Science Center
2020 Gravier Street
New Orleans, LA 70112
504-568-6120dkline@Isuhsc.edu

EDWARD LAWS (Margaret {Peggy}) .....ccoevveeeeeeeenenn. 1983
Department of Neurosurgery, PBB3
Brigham & Women’s Hospital
15 Francis Street
Boston, MA 02115
617-732-6600, fax 617-264-51lelaws@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) .....cuvveeeveeieeeievieiievveveevvmeeeeeeeeees 1983
Neurosurgery, Carnegie 466
The Johns Hopkins Hospital
600 North Wolfe Street
Baltimore, MD 21287-7709
410-614-3536, fax 410-955-640¥mlong@jhmi.edu
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L. DADE LUNSFORD (Julianne {Julie}) 1992
Neurosurgery, B-400
Univ. of Pittsburgh Medical Center
200 Lothrop Street
Pittsburgh, PA 15213
412-647-6781, fax 412-647-6488nsfordld@upmc.edu

ROBERT MARTUZA (Susan {Jill}) ...............ccoeooee. 1989
Neurosurgery Service/GRB 502
Massachusetts General Hospital
55 Fruit Street
Boston, MA 02114
617-726-8583, fax 617-643-0669, rmartuza@partoegs.

ROBERT MAXWELL (Karen).......ccccceeeeviiiiiiiiinieeeeeenn. 1992
12037 Brassie Circle #201
Fort Meyers, FL 33913
23-245-8439, fax same (call firsthax2wally@yahoo.com

J. GORDON McCOMB (RhOda) .........cccuvveeeeiiiiinennnnen 1998
Neurosurgery, Suite 1006
Children’s Hospital of Los Angeles
1300 North Vermont Avenue
Los Angeles, CA 90027
323-663-8128, fax 323-363-310imccomb@chla.usc.edu

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

RICHARD MORAWETZ (Mary Jean) ........cccceeeeeeeunnnns 1990
1002 Faculty Office Tower
510 Twentieth Street South
Birmingham, AL 35294-3410
205-934-2918, fax 205-996-46 Mmorawetz@aol.com

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

BLAINE NASHOLD, JR. (Irene)........ccccccevviviiininiinnnnnn. 1967
2701 Pickett Road, Apt. 4042
Durham, NC 27705-5653
919-489-9728 nasho002@aol.com
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PAUL NELSON (Teresa) .......cccevvvvvveiiieeeeeeeeeiiiiaeeean, 1991
Neurosurgery, Emerson Hall 139
Indiana Univ
545 Barnhill Drive
Indianapolis, IN 46202
317-274-5725, fax 317-274-7351nelson1@iupui.edu

W. JERRY OAKES (Jean).........cccoevvvevnivininnnnn. 1999
Pediatric Neurosurgery, ACC 400
The Children’s Hospital of Alabama
1600 7th Avenue South
Birmingham, AL 35233 - 1711
205-939-6914, fax 205-939-9972jomd@uab.edu

GEORGE OJEMANN (Linda)......cccceevvviiieeeeiiiiieeenn 78D
Neurological Surgery, Box 356470
Univ of Washington
1959 N.E. Pacific Street
Seattle, WA 98195-6470
206-543-3570, fax 206-543-8315, gojemann@u.wastmedu

EDWARD OLDFIELD (SUS8N) ....vvviiiiiiiieeiiiiiiiiiiieeeenn 1975
Department of Neurosurgery
P.O. Box 800212
Univ of Virginia Health System
Charlottesville, VA 22908
434-982- 0059, fax 434-924-9068¢c2v@Vvirginia.edu

ANDRE OLIVIER (Nicole Poulin) ........ccooeeveiniinnnnn. 9839
Division of Neurosurgery
Montreal Neurological Hospital
3801 Univ Street, #109
Montreal, Quebec H3A 2B4
CANADA
514-398-1937, fax 514-398-281dndre.olivier@mcaqill.ca

BURTON ONOFRIO (Judith).........ccvvvviiviiiiiiiiniiinnnns 1975
1105 Tenth Street SW
Rochester, MN 55902
507-289-3684, fax 507-529-9469

TAE SUNG PARK (Meeaeng).......cccceevveviieiiiiinninennnn. 969
Department of Neurosurgery
St. Louis Children’s Hospital
One Children’s Place
St. Louis, MO 63110
314-454-2810, fax 314-454-28rk@wustl.edu
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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) ...ouiiiiiiiiiiiiiiieciecee e, 9.7
2721 Hibiscus Court
Punta Gorda, FL 33950
941-833-5710, fax (same #), speerless@earthlink.ne

DAVID PIEPGRAS (JANe) ......cvvvvvvvviiiniirirniiiininnnnnnns 1987
Department of Neurologic Surgery
Mayo Clinic, Gonda 8-209
200 First Street SW
Rochester, MN 55905
507-284-2254, fax 507-284-52Q@epgras.david@mayo.edu

LAWRENCE PITTS (Mary) ..ccccvvveeeeeeeeeeieiiiiieeeeenns 1997
80 Marcela Avenue
San Francisco CA 94116
Ihpitts@yahoo.com

ROBERT PORTER (D€an)........c.cccoevvuviviiireeeeeeeenns 1962
6461 Bixby Hill Road
Long Beach, CA 90815
562-430-0788porter785@aol.com

KALMON POST (Linda Farber-Post) ...........cccccuuueee. 99%
Neurosurgery, Box 1136
Mount Sinai Medical Center
One Gustave L. Levy Place
New York, NY 10029
212-241-0933, fax 212-423-928&Imon.post@mountsinai.org

DONALD QUEST ..., 1986
Department of Neurological Surgery
The Neurological Institute, 4-440
710 West 168th Street
New York, NY 10032
212-305-5582, fax 212-305-202Hql@columbia.edu

ROBERT RATCHESON (Peggy)....ccceeeeeeeieieeeeeeeeeeeeennn 1986
Department of Neurosurgery
Univ 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).....cevvrvrniieieeeeeerrriiinnnnn 1984
Department of Neurosurgery
Univ of Florida
PO Box 100265
Gainesville, FL 32610
352-273-9000, fax 352-392-841Boton@neurosurgery.ufl.edu

J. CHARLES RICH, JR. (Jasming) .........ccccccuvvvemerenennnns 1987
25 Columbia Drive (winter)
Rancho Mirage, CA 92270
760-324-2010jcrichnsur@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 301-654-3018jzzoli@comcast.net

JAMES ROBERTSON (Valeria) ..........ccccvuvvvveeiereeennnnns 1971
189 Crestview Drive
Brevard, NC 28712
828-884-4934, fax 828-884-493ber52@gmail.com

JON ROBERTSON (Carol ANNE) .........uevvvevevevemrnennnennnns P99
Neurosurgery, Suite 200
Semmes-Murphey Clinic
1211 Union Avenue
Memphis, TN 38104
901-259-5335, fax 901-259-53(0Mbertson@semmes-murphey.com

DUKE SAMSON (Patricia Bergen) .........ccccceeeeeeennnnns 1994
Department of Neurological Surgery
Univ. of Texas, Southwestern Med. School
5323 Harry Hines Boulevard
Dallas, TX 75390
214-648-4551, fax 214-648-228A1kesamson@utsouthwestern.edu

R. MICHAEL SCOTT (Susan).........cccoevveiveannnnn. 1991
Department of Neurosurgery
The Children’s Hospital
300 Longwood Avenue
Boston, MA 02115
617-355-6011, fax 617-730-09Q6ichael.scott@childrens.harvard.edu
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EDWARD SELJESKOG (P€Q).....ccevvvvviviieiiiiiiiieeien, 1992
Neurosurgical Associates
4141 5th Street
Rapid City, SD 57701-6021
605-341-2424, fax 605-341-4545tskog@msn.com

WARREN SELMAN (Diana) 1995
Department of Neurosurgery, HAN 5042
Univ Hospitals Case Medical Center
11100 Euclid Avenue
Cleveland, OH 44106
216-844-7600, fax 216-844-30Marren.selman@uhhospitals.org

CHRISTOPHER SHIELDS (Deborah) ........ccccccveeenenn. 1993
Department of Neurosurgery, Suite 1102
Univ of Louisville
210 East Gray Street
Louisville, KY 40202
502-629-5510, fax 502-629-551hshields1@gmail.com

WILLIAM SHUCART  (LAUIA) .ccooeeeeeeieiieeee e P98
250 Beacon Street
Boston, MA 02116
617-267-1038, fax 617-636-758¥illiam.shucart@bmc.org

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

FREDERICK SIMEONE ......c.coiiiiit v, 1981
6825 Norwitch Drive
Philadelphia, PA 19153
215-816-7000, fax 215-365-8230ed @simeonemuseum.org

JAMES SIMMONS (Vanita) ........cccooeeeeeeeieiiieeeee, 1975
177 N Highland St, Apt 4209
Memphis TN 38111-4777
901-767-9060

KENNETH SMITH, JR. (Marjori€)..........ccuvvvevvvvrvrvnnnnns 1987
Division of Neurosurgery
St. Louis Univ
3635 Vista Avenue at Grand Boulevard
St. Louis, MO 63110-0250
314-577-8795, fax 314-577-872Zmithj5@slu.edu
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VOLKER SONNTAG (LyNne)......ccccevevieieieieiieeeeeeeee, B9
Barrow Neurosurgical Associates
2910 North Third Avenue
Phoenix, AZ 85013
602-406-3458, fax 602-406-611Debbie.nagelh@bnaneuro.ne

DENNIS SPENCER(Mary LOUISE).....ccccccevvveviiiiiieeeennn, 1989
Department of Neurosurgery, TMP4
Yale Univ School of Medicine
333 Cedar Street
New Haven, CT 06520-8082
203-785-2285, fax 203-785-416dennis.spencer@yale.edu

ROBERT SPETZLER (Nancy)........ccccvvveveeeeeeeeecciinne 199
Barrow Neurological Institute
350 West Thomas Road
Phoenix, AZ 85013
602-406-3489, fax 602-406-44Q8petzler@thebni.com

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

PHILIP STIEG ...ttt eeeeeeee e 2001
Neurological Surgery, Box 99
Weill Medical College — Cornell Univ
525 E. 68th Street
New York, NY 10065
212-746-4684, fax 212-746-660Q3es2008@med.cornell.edu

JIM STORY (JO@NNE)......cccceeeviiiiiiiiiiiieieeeeeeeeeeeee e, 1972
3135 Stonehaven Road
San Antonio, TX 78230
210-344-9082, fax 210-344-363Btory@swbell.net

RONALD TASKER ... 1971
Division of Neurosurgery, 4W-437
Toronto Western Hospital
399 Bathurst Street
Toronto, Ontario M5T 2S8
Canada
416-603-5771, fax 416-603-5298
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CHARLES TATOR (Carol).......ccvevviviiiiinieenen. 1991
Neurosurgery, Suite 4W-433
Toronto Western Hospital
399 Bathurst Street
Toronto, Ontario M5T 2S8
Canada
416-603-5889, fax 416-603-529$arles.tator@uhn.on.ca

JOHN TEW, JR. (SUS@AN) .....cvviiiieieiieeiiiiiiiieeeeeeeeennnns 1971
Mayfield Clinic, Suite #3100
222 Piedmont Avenue
Cincinnati, OH 45219
513-475-8643, fax 513-475-86G&w@ mayfieldclinic.com

GEORGE TINDALL [Elizabeth Barringer(Wendy)] ....1968
Mid Georgia Nursery
227 Rose Hill Road
Meansville, GA 30256
770-567-3874, fax 770-567-3748indall@midgeorgiansy.com

RUSSELL TRAVIS (Jill).ecceeiiiiiiiiieieeeeeee e 1994
2343 Alexandra Drive
Lexington, KY 40504
859-224-2006, fax 859-224-2008fravis@mac.com

JOHN TYTUS (Virginia) .....ccooeeeeeeeeieeneeeeeeneeeeesesnenns 1967
3827 East Crockett Street
Seattle, WA 98112
206-325-9552

RAND VOORHIES (Terry) .ccooeeeeeeiiiiiiiie e 1996
Neurosurgery, Suite 510
Southern Brain and Spine
4228 Houma Blvd
Metairie, LA 70006
504-454-0141, fax 504-889-7208porhies@sbsdocs.net

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

MARTIN WEISS (Debby).......cccccvvviiiiiiiiiiiiiiiiee 1981
Neurosurgery, Suite 5046
USC Medical Center
1200 North State Street
Los Angeles, CA 90033
323-226-7421, fax 323-226-7838eiss@usc.edu
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LOWELL WHITE, JR. . 1971
11009 East Villa Monte Drive
Mukilteo, WA 98275
425-315-8030bud.white@verizon..net

ROBERT WILKINS (Gloria).....ccccoeveeeiiiiiiiiiiiiieeeenees 1973
Box 3807
Duke Univ 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 415-831-194%yilson@charleswilson.org

H. RICHARD WINN (Deborah).........cccccvveiiiiiieienniinnnn. 299
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 212-410-06Q8:hard.winn@mountsinai.org

FREMONT P. WIRTH (Lynn) ......coooiiiiiiiieeee e, 1993
4 Jackson Boulevard
Savannah, GA 31405-5895
912-355-1010, fax 912-629-916Bwirth@bellsouth.net

DAVID YASHON ..o eeean, 1972
955 Eastwind Drive
Westerville, OH 43081
614-224-1720, fax 614-221-9808ashon@columbus.rr.com

A. BYRON YOUNG (Judith {Judy}) ...ccevrvrriiiiiiieeeeeees 1989
Division of Neurosurgery, Room MS101
Univ of Kentucky Medical Center
800 Rose Street
Lexington, KY 40536-0298
859-323-5864, fax 859-257-801dfaul6 @email.uky.edu

HAROLD YOUNG (M. Theresa) .........ccccceeeeeeeeeeeeeen... 919
Department of Neurosurgery
Medical College of Virginia
Post Office Box 980631
Richmond, VA 23298-0631
804-828-9165, 804-828-0374fyoung@vcu.edu
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NICHOLAS ZERVAS (Thali@) .......ccvvevevmeeiiiiiiiiiiiniinnnns 7™
Department of Neurosurgery
Massachusetts General Hospital
55 Fruit Street
Boston, MA 02114
617-726-4141, fax 617-726-678%ervas@partners.org
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ACTIVE MEMBERS

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

P. DAVID ADELSON (Barbara)..........ccccovevvuninnannnn. 2011
Phoenix Children’s Hospital, Neurosurgery Div.
1919 E. Thomas road, Ambulatory Bldd! Bloor
Phoenix, AZ 85016
602-933-0923, fax 602-933-238&kasanova@phoenixchildrens.com

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

ISSAM AWAD (Catherine {Cathy})..........ccvvvvvvvennnnnes 1996
Division of Neurosurgery, Burch 224
Northshore Univ Health Systems
2650 Ridge Avenue
Evanston, IL 60201
847-570-1440, fax 847-570-1442wad@northshore.org

JULIAN BAILES (Colleen)......cccoceveiiiiiiiiiiiiieinienseieae 2002
Department of Neurosurgery, Suite 4300
West Virginia Univ School of Medicine
One Medical Center Drive
Morgantown, WV 26506-9183
304-293-5041, fax 304-293-48]Bailes@hsc.wvu.edu

NICHOLAS BARBARO (Sue Ellen) ..........ccccevviiien. 2002
Goodman-Campbell Brain and Spine
1801 N. Senate Boulevard, Suite 535
Indianapolis, IN 46202
317-396-1176, faxpbarbaro@iupui.ucsf.edu

FREDERICK G. BARKER Il (Marilyn Oberhardt)....2010
Brain Tumor Center, Yawkey 9E
Massachusetts General Hospital
Fruit Street
Boston, MA 02114
617-724-8772, fax 617-726-336mrker@helix.mgh.harvard.edu
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GENE BARNETT (Cathy Ann Sila)...............c..ooooel. 200
Brain Tumor Institute, Neurosurgery/S80
Cleveland Clinic Foundation
9500 Euclid Avenue
Cleveland, OH 44195
216-445-1379, fax 216-444-91#xrnetg@ccf.org

DANIEL BARROW (Molli€) ......ccooviiiiiiiiieeeeeieee 1993
Section of Neurosurgery, Suite 6400
The Emory Clinic
1365 B Clifton Road NE
Atlanta, GA 30322
404-778-3895, fax 404-778-44@aniel.barrow@emoryhealthcare.org

DAVID BASKIN (JUli€)...cue i 2006
Department of Neurosurgery, Suite #944
Methodist Neurological Institute
6560 Fannin Street
Houston, Texas 77030
713-441-3800, fax 713-793-100dhaskin@tmhs.org

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

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

JOSHUA B. BEDERSON (Isabelle Germano)............ 2010
Mount Sinai Medical Center, Neurosurgery
5 East 98 Street, ¥ Floor
New York, NY 10029
212-241-2377, fax 212-241-7388shua.bederson@mountsinai.org

MITCHEL BERGER (Joan) .........ccccceeevveeeieieeeeee. 997
UCSF Department of Neurosurgery
505 Parnassus Avenue, M-786
Box 0112
San Francisco, CA 94143-0112
415-353-3933, fax 415-353-391krgerm@neurosurg.ucsf.edu

KEITH BLACK (Carol Bennett) ..........ccccceceeninnnim 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
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FREDERICK A. BOOP (Lee ANN)........cccvvvinnannns 2010
Semmes-Murphey Clinic
6326 Humphreys Blvd.
Memphis, TN 38120
901-259-5321, fax 901-259-2082boop@aol.com

LAWRENCE BORGES (SUS@N) .....ccovviiiiiiiiiiiiiiiieeeennn 1993

Neurosurgery, White 1205

Massachusetts General Hospital

55 Fruit Street

Boston, MA 02114

617-726-6156, fax 617-724-74QBprges@partners.org

CHARLES BRANCH, JR. (L€SA)....ccvvvieeiiiiiiiiiiieieaenn 1996
Department of Neurosurgery
Wake Forest Univ- Baptist Medical Center
Medical Center Boulevard
Winston-Salem, NC 27157-1029
336-716-4083, fax 336-716-306Hranch@wfubmc.edu

HENRY BREM (Rachel) .......cccoviiiiiiiiiiiiecee 1996
Neurosurgery, Meyer 7-113
Johns Hopkins Hospital
600 N. Wolfe Street
Baltimore, MD 21287
410-955-2252, fax 410-955-826Hrem@jhmi.edu

JEFFREY BRUCE (Rebecca) ..........vvvvvvvvvieinninnnnnnnns 2002
Neurological Institute, Rm. 434
Columbia Univ Medical Center
710 W. 168th Street
New York, NY 10032
212-305-7346, fax 212-305-2036b2@columbia.edu

BOB S CARTER @ennifer).........cccooeviiiiiiininn, 2011
3855 Health Sciences Drive
La Jolla, CA 92093
619-543-5540, fax 858-333-88@&bcarter@ucsd.edu

FADY CHARBEL (Alexandra) ...........cccccoeeeeeeneeee.n. 2003
Department of Neurosurgery, (MC 799)
Univ of lllinois at Chicago
912 South Wood Street
Chicago, IL 60612
312-996-4842, fax 312-966-90%8harbel@uic.edu
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E. ANTONIO CHIOCCA (Charlotte).......c.ccovvvvvnnnnns 2005
Department of Neurosurgery
75 Francis Street
Boston, MA 02116
617-732-7496, fax 617-734-8342achiocca@partners.org

E. SANDER CONNOLLY, Jr (Christine) ........c.ccc........ 2004
Department of Neurosurgery
Columbia Univ, Room 435
710 West 168 Street
New York City, NY 10032
212-305-0376, fax 212-305-2035c5@ columbia.edu

GARTH REES COSGROVE (Karen) .......cccccveeeeeennnnns 1997
Department of Neurosurgery
Rhode Island Hospital
593 Eddy Street, Apt 6
Providence, RI 02903
401-793-9132, fax 401-444-27&ees.cosgrove @lifespan.org

WILLIAM COULDWELL (Marie Simard) .................. 1999
Department of Neurosurgery
Univ of Utah
175 North Medical Drive East
Salt Lake City, UT 84132
801-581-6908, fax 801-581-438gilliam.couldwell@hsc.utah.edu

JOHNNY DELASHAW (Fran) .....cccccccevveveeeieienenieennnnnn 2004
UCI/Neurosurgery
101 The City Drive South, Bldg 56 Suite 400
Orange, CA 92868
714-456-6966, 714-456-821Relashaw@UCl.edu

ROBERT DEMPSEY (Diane) .......ccccoevveeeiviiiiiiiiinieeenn, 996
Department of Neurological Surgery, Room K4/822
Univ of Wisconsin
600 Highland Avenue
Madison, WI 53792
608-263-9585, fax 608-263-172kmpsey@neurosurg.wisc.edu

JAMES DRAKE (Elizabeth Jane)..........ccooiiiiiiiii e
Division of Neurosurgery
Roy C. Hill Wing, Suite 1504
The Hospital for Sick Children
555 Univ Avenue
Toronto, Ontario, M5G 1X8 CANADA
416-813-6125, fax 416-813-497&mes.drake @sickkids.ca
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ANN-CHRISTINE DUHAIME ... 2009
Pediatric Neurosurgery
MGH Pediatric Neurosurgery
25 Parkman Street, Bldg 331
Boston, MA 02114-3117
617-643-9175, fax 617-726-7548Duhaime@partners.org

MICHAEL FEHLINGS (Darcy)...cccccceevieeeevieiiiiiiineeeeenn 2004
Neurosurgery, Suite 4W-449
Toronto Western Hospital
339 Bathurst Street
Toronto, Ontario M5T 258 CANADA
416-603-5627, fax 416-603-5298chael.fehlings@uhn.on.ca

RICHARD FESSLER (Carol) 2004
Department of Neurosurgery, Suite 2210
Northwestern Univ
676 North St. Clair,

Chicago, IL 60611
312-695-6200, fax 312-695-022%¢ssler@nmff.org

KEVIN FOLEY (LYNN)..ciiiiiiiiiiiieiiiiiiie e 1999
Image-Guided Surgery Research Center
Semmes-Murphey Clinic, Suite 200
1211 Union Avenue
Memphis, TN 38104
901-259-5340, fax 901-259-2098pley@usit.net

ROBERT FRIEDLANDER (EUQENIA).......cciviiiiiiiiineiiieiaaanns 2006
Department of Neurological Surgery, Suite B449
UPMC Presbyterian
200 Lothrop Street
Pittsburgh, PA 15213
412-647-6358, fax 412-864-328#iedlanderr@upmc.edu

WILLIAM FRIEDMAN  (Ransom).......ccccccvvvevvvvvvvvennen, 1995
Department of Neurosurgery
Univ of Florida Health Sciences Center
P.O. Box 100265, MBI
Gainesville, FL 32610-0265
352-273-9000, fax 352-392-84f8edman@neurosurgery.ufl.edu

DANIEL FULTS, Il (Carol)......cccvvvvvvvvvviriiiininnninnnns 1997
Clinical Neurosciences Center, Room 5229
Univ of Utah

175 North Medical Drive East
Salt Lake City, UT 84132-2303
801-581-6908, fax 801-581-438Mniel.fults@hsc.utah.edu

114



M. SEAN GRADY (Debra) .....cccccccoevviiiiiiiiiiiiee e 2003
Department of Neurosurgery
Univ of Pennsylvania
Silverstein Pavilion, " Floor
3400 Spruce Street
Philadelphia, PA 19104
215-349-8325, fax 215-349-510Fadys@uphs.upenn.edu

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

MARK HADLEY  (LOKi) evvvieiiiiiiiee e e 2001
Division of Neurosurgery
Univ of Alabama
1030 Faculty Office Tower
510 20th Street South
Birmingham AL 35294
205-934-1439, fax 205-975-608hhadley@uabmc.edu

ROBERT HARBAUGH (Kimberly)... ....ccccoocvviiiennnnne 2001
Department of Neurosurgery
Penn State Univ—Milton S. Hershey Medical Center
30 Hope Drive
Hershey PA 17033-0850
717-531-4383, fax 717-531-3858arbaugh@psu.edu

GRIFFITH HARSH, IV (Meg Whitman) ...........ccc........ 2001
Department of Neurosurgery, CC2222
Stanford Univ Medical Center
875 Blake Wilbur Drive
Stanford, CA 94305-5826
650-725-0701, fax 650-498-468fharsh@stanford.edu

CARL HEILMAN (Carolyn).......cccoviiiiiiiiiiiiannns 2002
Department of Neurosurgery, # 178
Tufts Medical Center
800 Washington Street
Boston, MA 02111
617-636-5860, fax 617-636-75&heilman@tuftsmedicalcenter.org

MATTHEW HOWARD, Ill (Deli@).............ccceeent.e. 2004
Department of Neurosurgery, 1840 JPP
Univ of lowa Hospitals & Clinics
200 Hawkins Drive
lowa City, 1A 52242
319-356-8468, fax 319-353-66QBatthew-howard@uiowa.edu
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BERMANS J. ISKANDAR (Jenny).......cccovveiiinnnnn. 2007
Department of Neurological Surgery, K4/832
Univ of Wisconsin Hospitals & Clinics,
600 Highland Avenue
Madison, WI 53792
608-263-9651, fax 608-263-1728kandar@neurosurg.wisc.edu

JOHN A. JANE, JR (Robin)........ccoviiiiiiiiiii 2011
Univ of Virginia Neurosurgery
POB 800212
Charlottesville, VA 22908
434-243-5749, fax 434-243-5204j2k@virgina.edu

IAIN KALFAS (HOIlY) oo e e e 2003
Department of Neurosurgery (S-80)
Cleveland Clinic Foundation
9500 Euclid Avenue
Cleveland, OH 44195
216-444-9064, fax 216-636-31#klfasi@ccf.org

DOUGLAS KONDZIOLKA (SuSan).........ccccvveeeeiivenenn. 1998
Department of Neurological Surgery
Univ of Pittsburgh Medical Center, Suite B-400
200 Lothrop Street
Pittsburgh, PA 15213
412-647-6782, fax 412-647-098@ndziolkads@upmc.edu

WILLIAM E. KRAUSS  (JOAN) ..euvvviiiiiiiiiiiiiiiiinainans e s s mmmmmmnens 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..cooceiiiieinnn. 2009
Department of Neurosurgery, Unit 442
1515 Holcombe Blvd
Houston, TX 77030
713-792-2400, fax 713-794-495(ing@mdanderson.org

MICHAEL LAWTON (SUuzanne) .........ccoovvviiiiiiiiiiiiiananns 2003
Department of Neurosurgery
UCSF, M-780C
505 Parnassus Avenue
San Francisco, CA 94143-0112
415-353-3998, fax 415-353-390d@wtonm@neurosurg.ucsf.edu
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ALLAN D. LEVI (TereSa)......ceeiiiiiiiiiiiie e ieiiiiecee e e 2010
195 NW 14" Terrace, Suite 2011
Lois Pope Life Center
Univ of Miami Miller School of Medicine
Miami, FL 33136
305-243-2088, fax 305-243-33FAevi@med.miami.edu

ELAD I. LEVY (Cynthia {Cindy}) .......ccoovviiiiiiiiiii e 2008
Department of Neurosurgery
State Univ of New York at Buffalo
3 Gates Circle
Buffalo, NY 14209
716-887-5200, fax 716-887-46Hconnor@ubns.com

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

CHRISTOPHER LOFTUS (Sara Sirna)........ccooeeeeevnnes 1992
Department of Neurosurgery
Temple Univ
3401 North Broad Street
Philadelphia PA 19140
215-707-2620, fax 215-707-383oftus@temple.edu

RUSSELL LONSER (Carolyn).........cccovvviiiinnnn. 2011
Surgical Neurology Branch
10 Center Drive, Bldg 10, Rm 3D20
Bethesda, MD 20892-1414
301-496-5728, fax 301-402-0386nserr@ninds.nih.gov

ANDRES LOZANO (Marie Slegr) .....cccoeeeeeeeieeeeeeeee. (20
Neurosurgery, Rm 4-447 West Wing
Toronto Western Hospital
399 Bathurst Street
Toronto, Ontario Canada M5T 2S8
416-603-6200, fax 416-603-5298zano@uhnres.utoronto.ca

R. LOUGHLIN MACDONALD (Sheilah)...........cc...... 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
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JOSEPH MADSEN (llonna Rimm)..........cccevvvviiiineeennne. 2003
Department of Neurosurgery
Children’s Hospital of Boston
300 Longwood Avenue
Boston, MA 02115
617-355-6005, fax 617-734-2638seph.madsen@tch.harvard.edu

TIMOTHY MAPSTONE (Barbara).........cccccvvvvvvvvvnnnnnnns 2004
Department of Neurosurgery
Univ of Oregon Health Science Center
Suite 400
1000 North Lincoln Blvd.
Oklahoma City, OK 73104
405-271-4912, fax 405-271-309lmothy-mapstone@ouhsc.edu

JAMES MARKERT (Laili) ...veveeiiiiiiieiiiiiiiie e 2002
Neurosurgery, Univ of Alabama at Birmingham
1050 Faculty Office Towers
510 20th Street South
Birmingham, AL 35294-3410
205-934-2918, fax 205-996-46 1arkert@uabmc.edu

MARC MAYBERG (Teresa {Terry}) ...ccccccvevevereevnennnnn. 1995
Swedish Neuroscience Institute, Suite 500
550 17" Avenue
Seattle, WA 98122
206-320-2805, fax 206-320-282marc.mayberg@swedish.org

PAUL MCCORMICK  (DOFiIS) ..vvuvvvrinirniiniriiniinnnninnnnnnnnns m9
Department of Neurosurgery
Neurological Institute
710 West 168th Street
New York, NY 10032
212-305-7976, fax 212-342-6856;m6@columbia.edu

MICHAEL W. McDERMOTT (Coralee)............... 2010
505 Parnassus Avenue, M780
San Francisco, CA 94143-0112
415-353-3998, fax 415-353-3907,
mcdermottm@neurosurg.ucsf.edu

CAMERON G. McDOUGALL (Inga Wiens)........... 2007
Barrow Neurologic Institute
2910 N. & Avenue
Phoenix, AZ 85013
602-406-3964, fax 602-406-713FHm@bnaneuro.net
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GUY McKHANN (Lianne de Serres McKhann)......... 2006
Neurological Institute, NI-42
Columbia Univ Medical Center
710 West 168 Street
New York, NY 10032
212-305-0052, fax 212-305-3628n317@columbia.edu

FREDRIC MEYER (Irene)........cccocovviiiiiinnann . 1995
Department of Neurologic Surgery
Mayo Clinic, Gonda 8-209
200 First Street SW
Rochester, MN 55905
507-284-5317, fax 507-284-520Q6¢eyer.fredric@mayo.edu

RAJIV MIDHA (Vandy) .......ccoovviiii i, 2007
Clinical Neurosciences
Foothills Medical Centre, Room 1195
1403 29 Street N.W.
Calgary, Alberta T2N 2T9
403-944-1259, fax 403-270-78#8midha@ucalgary.ca

JACQUES MORCOS (FiONa) .....cvveeriiiiiieeeiiiiieee e 003
Department of Neurological Surgery (D4-6)
Lois Pope Life Center
1095 NW 14th Terrace
Miami, FL 33136
305-243-4675, fax 305-243-333imorcos@med.miami.edu

KARIN M. MURASZKO (Scott Van Sweringen)....... 2007
Department of Neurosurgery
Univ of Michigan, 3470 Taubman Center
1500 E. Medical Center Drive
Ann Arbor, Ml 48109-5338
734-936-5015, fax 734-647-0968&rinm@umich.edu

ANIL NANDA (Laura) .......cooovvveiiiieiiiiiieeeenns 2008
Department of Neurological Surgery
Louisiana State Univ HSC-Shreveport
1501 Kings Highway
Shreveport, LA 71130
318-675-6404, fax 318-675-68@handa@I|suhsc.edu

RAJ NARAYAN (TiNa)......ccoveiiiii e i, 2005
Department of Neurosurgery
Hofstra North Shore —LIJ School of Medicine
300 Community Drive, 9 Tower
Manhasset, NY 11030
516-562-3816, cell: 516-330-51FHNarayan@NSHS.edu
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DAVID NEWELL (Shirley)......cccccoeeiiiiiiiee 2002
Swedish Neuroscience Institute, Suite 500
550 17" Avenue
Seattle, WA 98122
206-320-2800, fax 206-320-282Favid.newell@swedish.org

CHRISTOPHER OGILVY oottt 2000
Neurosurgery, Wang 745
Massachusetts General Hospital
55 Fruit Street
Boston, MA 02114
617-726-3303, fax 617-726-75Cdgilvy@partners.org

ALESSANDRO OLIVI (LUISQ) ..vuvieieiieiie i iaianns 2007
Department of Neurosurgery, Phipps 1-100
The Johns Hopkins Hospital
600 N. Wolfe Street
Baltimore, MD 21287
410-955-0703, fax 410-614-987aglivi@jhmi.edu

NELSON OYESIKU (Lola)........coevvieviiiiiiiiiieens 2005
Department of Neurosurgery, Suite #6200
Emory Univ School of Medicine
1365-B Clifton Road, N.E.
Atlanta, GA 30322
404-778-4737, fax 404-778-44fyyesik@emory.edu

STEPHEN PAPADOPQULOS (Penny) .......cccccvvvvvenennn. 2000
Barrow Neurological Institute
2910 N. Third Avenue
Phoenix, AZ 85013
602-406-3159, fax 602-406-316Gtypapa@bnaneuro.net

BRUCE POLLOCK (Kristen) .......ccccoeeeeviieiieieeeeee, 2004
Department of Neurologic Surgery
Mayo Clinic, Gonda 8-209
200 First Street SW
Rochester, MN 55905
507-284-5317, fax 507-284-520&llock.bruce @mayo.edu

A. JOHN POPP (Margaret Vosburgh) ........................ 002
Stanford Neurosurgery
300 Pasteur Drive, Rm 281
Stanford, CA 94305-2200
650-724-0191jpoppl@stanford.edu
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CHARLES J. PRESTIGIACOMO (Cynthia)............ 2010
Univ of Medicine & Dentistry of New Jersey
Department of Neurological Surgery
90 Bergen Street, Suite 8100
Newark, NJ 07103
973-972-1163, fax 973-972-8122prestigiacomo@umdnj.edu

COREY RAFFEL (Kathy)......ccoovviiiiiiiiiii e, 1998
Division of Pediatric Neurosurgery
Nationwide Children’s Hospital
The Ohio State Univ
700 Children’s Drive
Columbus, OH 43205
614-722-2014, fax 614-722-2044rey.raffel@nationwidechildrens.org

DANIEL K. RESNICK (Rachel Groman)................. 2011
K4/834 Clinical Science Center
600 Highland Avenue
Madison, WI 53792
608-263-1410 fax 608-263-172@snick@neurosurgery.wisc.edu

HOWARD A. RIINA (ANNE) ...ovvviiiiiii e e, 2008
New York Univ School of Medicine
NYU Langone Medical Center
530 First Ave,, Suite 8R
New York, NY. 10016
212-263-5382, fax 212-268-8664oward.Riina@nyumc.org

DAVID ROBERTS (Kathryn)..........ccccvvvvviveeiiinininnnn. 1996
Section of Neurosurgery
Dartmouth-Hitchcock Medical Center
One Medical Center Drive
Lebanon, NH 03756
603-650-8734, fax 603-650-791david.w.roberts@dartmouth.edu

SHENANDOAH ROBINSON (Alan R. Cohen).......... 2010
Children's Hospital Boston
300 Longwood Ave Hunnewell 2
Boston, MA 02115-5724
617-355-1485Shenandoah.robinson@childrens.harvard.edu

GERALD (Rusty) RODTS (Kelly) ..cccovvvvviviiiiiiiieieiee 2003
Neurosurgery, Suite 3000
Emory Spine Center
59 Executive Park South
Atlanta, GA 30329
404-778-6227, fax 404-778-631frodts@emory.edu
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ROBERT ROSENWASSER (Deborah August)............ 1996
Neurosurgery, "3 Floor
Thomas Jefferson Univ Hospital
909 Walnut Street
Philadelphia, PA 19107
215-503-7022, fax 215-503-245kbert.rosenwasser@jefferson.edu

JAMES RUTKA (Mari)......ccoovvie i e, 1996
Division of Neurosurgery, Suite 1503
The Hospital for Sick Children
555 Univ Avenue
Toronto, Ontario M5G 1X8
Canada
416-813-6425, fax 416-813-497&ames.rutka@sickkids.ca

RAYMOND SAWAYA oo 2003
Department of Neurosurgery, Unit 442
The Univ of Texas M.D.
Anderson Cancer Center
1515 Holcombe Boulevard
Houston, TX 77030
713-563-8749, fax 713-563-1804awaya@mdanderson.org

MICHAEL SCHULDER (Lu Steinberg)................... 2005
Department of Neurosurgery, 9 Tower
North Shore Univ Hospital
300 Community Drive
Manhasset, NY 11030
516-562-3065, fax 516-562-363hschulder@nshs.edu

THEODORE H. SCHWARTZ, (Nancy).................. 2010
525 East 68 Street, Box 99
New York, NY 10065
212-746-5620, fax 212-746-20Bthwarh@med.cornell.edu

CHRISTOPHER SHAFFREY (Catherine)................ 2006
Department of Neurological Surgery
Univ of Virginia Health System
P.O. Box 800212
Charlottesville, VA 22908-0212
434-243-9714, fax 434-243-9248s8Z@virginia.edu

MARK E. SHAFFREY (Caroline Smith Shaffrey) ....... 2008
Department of Neurological Surgery
Univ of Virginia Health System
P.O. Box 800212
Charlottesville, VA 22908- 0212
434-924-1843, fax 434-982-026#4es8c@virginia.edu
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ROBERT J. SPINNER (Alexandra Wolanskyj)........... 2010
Mayo Clinic, Gonda 8-214
Rochester, MN 55905
507-284-2376, fax 507-284-520fhinner.robert@mayo.edu

ROBERT SOLOMON (Barbara)...........ccccoevviiennnn. 1996
The Neurological Institute of New York
710 West 168th Street
New York, NY 10032
212-305-4118, fax 212-305-2026s5@columbia.edu

PHILIP STARR (Chanta) ........ccccccvvvviviiiiiiiiiiiinnnnns 200
Department of Neurosurgery, Box 0445
Univ of California, San Francisco
533 Parnassus Avenue
San Francisco, CA 94143
415-353-7500, 415-353-288&arrp@neurosurg.ucsf.edu

GARY STEINBERG (Sandra Garritan0)................... 2006
Department of Neurosurgery, Room R281
Stanford Univ Medical Center
300 Pasteur Drive
Stanford, CA 94305
650-723-5575, fax 650-723-281dsteinberg@stanford.edu

RAFAEL J. TAMARGO (Terry) ....ocooveiiiiiiiieninnns 2009
Department of Neurosurgery, Meyer 8-181
Johns Hopkins Hospital
600 North Wolfe Street
Baltimore, MD 21287
410-614-1533, fax 410-614-178&marg@jhmi.edu

NICHOLAS THEODORE (Effi€).......cccovvviinninnnn. 2010
Barrow Neurological Institute
2910 North &' Avenue
Phoenix, AZ 85013
602-406-3621, fax 602-406-3620ecodore @bnaneuro.net

B. GREGORY THOMPSON (Ramona)................... 2004
Department of Neurosurgery, 3470 TC 3552
Univ of Michigan Medical Center
1500 East Medical Center Drive
Ann Arbor, Ml 48109-5338
734-936-7493, fax, 734-936-929%fcgthom@med.umich.edu
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PHILLIP A. TIBBS (Trudy).......ccvvviiiieieeiennns 2011
800 Rose Street, Rm M5-107
Lexington, KY 40536
859-323-6597, fax 859-323-634tibbs@uky.edu

VINCENT TRAYNELIS (Jo@n)....ccccoevvevviiiiiiiiieeeeeeeenn, 2001
Department of Neurosurgery, Suite 1115
Rush Univ Medical Center
1725 West Harrison
Chicago, IL 60612
312-942-6628, fax 312-563-3358ncent_traynelis@rush.edu

MICHAEL TYMIANSKI (Dawn) ............cooveinnnne. 2009
Division of Neurosurgery, 4W435
Toronto Western Hospital
399 Bathurst Street
Toronto, ON M5T 2S8
416-603-5899, fax 416-603-550%jke.tymianski@uhn.on.ca

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

HARRY VAN LOVEREN (Jeffrie Hood)............ccccc..... 1995
3903 Snapper Pointe Dr
Tampa, FL 33611-1030
813-259-0965, fax 813-259-0838;anlove @health.usf.edu

DENNIS VOLLMER (Dorothy).......ccccvviiieeieeeeeiiiee (Y0
Colorado Brain & Spine Institute, Suite #220
499 E. Hampden Ave.,
Englewood, CO 80113
303-783-8844, fax 303-783-200&lImer.dennis@gmail.com

M. CHRISTOPHER WALLACE (Kati€) ........cccceeenen.. 2003
Division of Neurosurgery WW 4-450
The Toronto Western Hospital
399 Bathurst Street
Toronto, Ontario, Canada M5T 2S8
416-603-5428, fax 416-603-5298ris.wallace @uhn.on.ca

ERIC ZAGER (Marirosa Colon) ..o, 2006

Department of Neurosurgery

Silverstein Building, % Floor

Univ of Pennsylvania Hospital

3400 Spruce Street

Philadelphia, Pennsylvania 19104

215-662-3497, fax 215-349-553gere@uphs.upenn.edu
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SENIOR CORRESPONDING MEMBERS

Elected
HIROSHI ABE (YOKO) ..coooeieiieieeieeeeeeeeeeee e, 1999
Medical Scanning Sapporo Clinic
N-4, W-5, Chuoku
Sapporo, Hokkaido 060-0004
JAPAN
81-11- 208-3501, fax 81- 11-208-3502,0shiABE@aol.com

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 #hbo.antunes@mail.telepac.pt

R. LEIGH ATKINSON (Noe€la) ........c.ccovvvvveviieiiiiiiienne, 1989
201 Wickham Terrace
Brisbane, Queensland 4000
AUSTRALIA
61-7- 3839-3393, fax 61- 7-3832- 200&ighatkinson@optusnet.com.au

ARMANDO BASSO (Milva) ........cccoovciiiiiiieeeeeeeees 1996
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
Univ Hospital of Verona
Piazzale Stefani 1
Verona 37126 ITALY
39-045-8122007, fax 39- 045- 91678dyino.bricolo@univr.it

MARIO BROCK (Christin@) ...........cevvvvvvvvrmvnniinnnnnnnns 2001
Pueckler Strasse 10
D-14195
Berlin, GERMANY
49-177-825-2571, fax 49-89-727-30f. m@riobrock.de
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JACQUES BROTCHI (Rachel) .........ccccoeeviiii, 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 ( DOa).. e cve i e e e e e e e e e e e e 1988
Sint-Annarei 19
B-8000, Brugge
BELGIUM
32-50-344-377, fax 32-50-344-3qdccalliauw@hotmail.com

H. ALAN CROCKARD (Caroling)........c.ccooviiiiiiiiiiin 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- 204¥n.crockard@tiscali.co.uk

GIUSEPPE DALLE ORE (Guisi Scimone)................... 1970
Via San Mattia no.5
Verona 37128
ITALY
39-045-8348644lalleore@libero.it

NOEL G. DAN (AdrENNE) .........uuvvverrmrmerrnennnennnnniennnn. 1989
Specialist Medical Centre
235 New South Head Road
Edgecliff, N.S.W. 2029
AUSTRALIA
61-2-9327-8133, fax 61-2- 9327-580i0elgd @bigpond.com

EVANDRO DE OLIVEIRA (Marina) ........cccceeeeeeeeeennn. 2002
Praca Amadeu
Amaral 27 Andar 5
01327-010 Sao Paulo, SP
BRAZIL
55-11-288-8635, fax 55-11-251-1766&e@uol.com.br

NICOLAS DE TRIBOLET (Veronique) .........cccccuvvvnnes 1995
Cour St. Pierre 7
CH-1204 Geneva
SWITZERLAND
41-795400844nicolas.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 f#)devill@iafrica.com

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

HERMANN DIETZ (Elfrun).........ccccoeiiii, 1980
An Der Trift 10/B
D-30559, Hannover
GERMANY
49-511-525-686, fax (same #)

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

RUDOLF FAHLBUSCH ....civviiiiieeeeeeeeeeeeeee e qan
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) .eeiveeiiiiieie e e 1975
148 Newcastle Drive
Jupiter, FL 33458-3021
561-694-2853drgomezmd@gmail.com
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SALVADOR GONZALEZ-CORNEJO (Rosa)............ 1982
Address unknown

ERNST H. GROTE (Julianna)..............ccccceevevenenennn. 1984
Ob der Grafenhalde 7
D-72076 Tuebingen
GERMANY
49-7071-408993, fax 49-7071-40898lgrote @web.de

DAE HEE HAN (Sung Soon ChO) ..........euvveviieninennnes 1991
#39 Boramae-Gil
Dongjak-Gu
Seoul, 156-707
SOUTH KOREA
82-2-870-2305, fax 82-2-766-332&ehan@snu..ac.kr

HAJIME HANDA (HIroko) .......ccccvviieeiieeeeeceeie o 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 81-6-6833-986@mshimot@hsp.ncvc.go.jp

FABIAN ISAMAT (Maria Victoria {Marivi}) ............... 1989
Neurogroup
Clinica Sagrade Familia
Ronda eneral Mitre 95
08022 Barcelona
SPAIN
34-932118991, fax 34- 932531879, 334 comb.cat

HEE-WON JUNG (Kyung Hee Park) .................... 2006
Department of Neurosurgery
Seoul National Univ Hospital
28, Yongon-dong, Jongno-gu
Seoul 110-744
SOUTH KOREA
82-11-391-2355, fax 82- 2- 831-072lynjung@snu.ac.kr
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IMAD N. KANAAN (Huda).......c.ecovvviiiiniiiennn, 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

TAKESHI KAWASE (Mi€kO) ......cocvvviiiiiiieeieeeeii 109
Department of Neurosurgery
Keio Univ, School of Medicine
35 Shinanomachi, Shinjuku-ku
Tokyo 160-8582
JAPAN
81- 3-5363-3807, fax 81- 3-3358- 04kQwase@sc.itc.keio.ac.jp

ANDREW KAYE (Judith) ........cooooeiiiiiiiiiiiiieiieieriee 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- 9342-723@Bdrew.kaye@mh.org.au

HARUHIKO KIKUCHI ( YUNKO)... .t et e 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) .......cccoeveeiiiiiieennnn. 1998
Medical Education and Research Center
Aizawa Hospital
Honjo 2-5-1
Matsumoto 390-8510
JAPAN
81-163-33-8600, fax 81- 263- 33-8756&p0305@gmail.com

BYUNG DUK KWUN (Eun Joo Le€).............ceuenes 2005
Department of Neurological Surgery
ASAN Medical Center
86 Asanbyeongwon-gil, Songpa-gu
Seoul 138-736
KOREA
82-2-3010-3552, fax 82-2-476-673&kwun@amc.seoul.kr
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RAUL MARINO, JR (Angela)........ccccccevvviniiiiinnnnnnnn. a7
Instituto Neurologico De Sao Paulo
Rua Maestro Cardim, 808
Sao Paulo, SP 01323001
BRAZIL
55-11-3287-1130, fax 55-11-3141-955&Imarino@uol.com.br

EDWARD MEE (Jane Elliott)............cccvvvvvvennn.n. 2005
Department of Neurosurgery
Auckland City Hospital
Private Bag
Auckland
NEW ZEALAND
649-520-9672, fax 649-520-96 7 jward.mee @xtra.co.nz

A. DAVID MENDELOW (Michelle Davis)...........ccocovvivininnnenns 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) ........ccc.cocuvvveeiiiiiiieennen 199
Marcoleta 367
Santiago
CHILE
562-770-950, fax 562- 639-5534,jorgemendez@mangueht

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- 216-9p60f.[dp@medschl.cam.ac.uk

HANS-JUERGEN REULEN (Ute) ..., 1998
Kastellstr. 5
81247 Munich
GERMANY
49-89-864-2524, hjreulen@gmx.de

MADJID SAMII  (Mahsdrid)..........c.ccceevuvvniiniiiiiinnnns 1996
International Neuroscience Institute - Hannover
Rudolf-Pichlmayr-Str.4
30625, Hannover
GERMANY
49-511-270-92-700, fax 49-511-270- 92-788mii@ini-hannover.de
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JOHANNES SCHRAMM (Dorothea)............cccevvvvvvnnnnn. 2002
Neurochirurgische
Universitats.-Klinik
Sigmund-Freud Str. 25
D-53127 Bonn
GERMANY
49-228-287- 6500, fax 49- 228-287- 65J48hannes.Schramm@ukb.uni-bonn.de

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

CHARAS SUWANWELA (Nitaya) .......ccccvveeriivreeeennnne 1972
Chulalongkorn Univ Council
Chulalongkorn Univ
Phyathai Road
Bangkok, 10330
THAILAND
66-2-218-3305, fax 66-2 -218-330haras.s@chula.ac.th

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

KINTOMO TAKAKURA  (TsSuneko).........cceeeevvvvvveennn. 1988
Institute of Advanced Biomedical Sciences
Tokyo Women’s Medical Univ
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) ....cccccvvvvvvviviiiiiiiieeee, 2004
NHS Quality Improvement Scotland
Delta House
50 West Nile Street
Glasgow, Scotland G12NP
United Kingdom
011-44-141-225-556@raham.teasdale @nhs.net
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DAVID THOMAS (Hazel)........ccovvvvviiiiieeieeeeieee 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 44-207-391-88harcel.yazbeck@uclh.nhsuk
roseann.mccrea@uclh.nhs.uk

YONG-KWANG TU (Charlotte) ........ceeeveeeeeriiiiiniiinnnd 0
Department of Neurosurgery
National Taiwan Univ Hospital
7 Chung-Shan South Road
Taipei 100
TAIWAN
886-2-2312-3456 EXT. 65078, 886-2- 2341-7484u@ntu.edu.tw

M. GAZI YASARGIL (Dianne) ......ccccccevevvieiiininninnnnnnnnn 597
Neurosurgery, #507
Univ of Arkansas for Medical Sciences
4301 West Markham
Little Rock, AR 72205-7199
501-686-6979, fax 526-5208tellkathrynj@uams.edu
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CORRESPONDING MEMBERS

MIGUEL A. ARRAEZ (Cinta Manrique).............c..coue... 2010
Carlos Haya Univ Hospital
Avda. Carlos Haya, s/n
29010-Malaga
SPAIN
+34952210974, fax +34951291138arraezs@commalaga.com
marraezs@uma.es

HILDO R.C. AZEVEDO-FILHO (Alita Andrade Azevedo).2010
Rua Senador Jose Henrique 53 ; llha do Leite
Recife 50070-460 PE
BRAZIL
55-81-32221354, fax 55-81-32212882evedoh@uol.com.br

HELMUT BERTALANFFY (AtSUKO).......cccvvviiniiinnnn. 2008
Department of Neurosurgery
Univ Hospital Zurich
Frauenklinikstr.10
CH-8091,Zurich
SWITZERLAND
41-44-255-2660, fax 41-44-255-450@Imut.bertalanffy@usz.ch

A. GRAHAM FIEGGEN. (Karen) .........ccoeveviiiiineiinnnn. 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%paham.fieggen@uct.ac.za

KAZUHIRO HONGO (JUNKO)......oiiiieiie e 2010
Department of Neurosurgery
Shinshu Univ School of Medicine
3-1-1- Asahi, Matsumoto 390-8621
JAPAN
+81-263-37-2687, fax +81-263-37-048D0pngo@shinshu-u.ac.jp

KIYOHIRO HOUKIN  (Hiromi) .....ccovviiiiiiiiiiiieee e, 2006
Department of Neurosurgery
South-1, West-16
Sapporo Medical Univ
Sapporo 060-8543
JAPAN
81-11- 611- 2111, fax 81-11- 614-1662ukin@sapmed.ac.jp
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BASANT MISRA (Sasmita) .........ccooovviviiiiininnennnn. 2008
P.D. Hinduja National Hospital & MRC
V.S. Marg
Mahim, Mumbai 400 016
INDIA
91-22-24447204 or 24447214, fax 91-22-2444722Md4A0425,
basantkmisra@gmail.com

MICHAEL MORGAN (Elizabeth)........ccccccvvvvvvviveennnn .. 1999
Australian School of Advanced Medicine
Level 1 Dow Corning Building
3 Innovation Road
Macquarie Univ, N.S.W. 2109
AUSTRALIA
61- 2- 9850- 4012, fax 61-2- 9850-40ht@ichael.morgan@mgq.edu.au

M.NECMETTIN PAMIR (Feriha)........................ 2006
Department of Neurosurgery
Inonu Cad. Okur Sok. No. 20
34742, Kozyatagi/Kadikoy
Istanbul
TURKEY
90-216-571-4483, fax 90-216-658-8496mirmn@yahoo.com

WAI SANG POON (Gillian Kew) .........ccoovviiiinnnnn. 2008
Division of Neurosurgery
Prince of Wales Hospital
Shatin, New territories
HONG KONG
852-2632-2624, fax 852-2637-79Mpoon@surgery.cuhk.edu.hk

GABRIELE SCHACKERT (Hans) ........cccccceeveeieieeennn. 2003
Klinik und Poliklinik fur Neurochirurgie
Fetscherstrasse 74
D-01307 Dresden
GERMANY
49- 351-458-2883, fax 49-351-458- 4304,
Gabriele.Schackert@uniklinikum-dresden.de

JOERG CHRISTIAN TONN (Karin)......ccccoeeveeeeeeeeeeannn. 2010
Dept. Neurosurgery LMU
Marchioninstr. 15
D81377 Muenchen
GERMANY
+49-89-7095-2591, fax +49-89-7095-2592,
joerg.christian.tonn@med.uni-muenchen.de
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DECEASED MEMBERS

Elected Deceased

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

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

PERCIVAL BAILEY ............ 1960 ..., 978
Evanston, lllinois
(Honorary)

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

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

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

EDWIN B. BOLDREY .......... 1941 e 898
San Francisco, California
(Senior)

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

ROBERT BOURKE .............. 1983, 1996
Rockville, Maryland
(Senior)

SPENCER BRADEN........ Founder......coccovvveieiiini 6929
Cleveland, Ohio
(Active)

F. KEITH BRADFORD ........ 1938 .., 1971
Houston, Texas
(Active)
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JEAN BRIHAYE .......ccccoeeee. 1975

Bruxelles, BELGIUM
(Senior Corresponding)

KARL-AUGUST BUSHE ..... 1972

Wurzburg, GERMANY
(Senior Corresponding)

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

(Senior)

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

(Senior Corresponding)

JUAN CARDENAS............... 1966.......ccceeenes

Mexico City, MEXICO
(Senior Corresponding)

HARVEY CHENAULT ......... 1949......cciieene
Lexington, Kentucky

(Senior)

SHELLEY CHOU .................. 1974 i

Rio Verde, Arizona
(Senior)

JUAN CARLOS CHRISTENSEN....1970 .........

Buenos Aires, ARGENTINA
(Senior Corresponding)

GALE CLARK ..o 1970 ...

Oakland, California
(Senior)

W. KEMP CLARK ............ 1970......cco .

Dallas, TX 75205-3103
(Senior)

DONALD COBURN. .............. 1938....coovvieiee

Wilmington, Delaware
(Senior)

JAMES CORRELL ............... 1966.......cccevnnes

Hampstead, North Carolina
(Senior)
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WINCHELL McK. CRAIG ..... 1942 ..o, 1960
Rochester, Minnesota
(Honorary)

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

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

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

CHARLES DRAKE ............... 1958 .o 1998
London, Ontario, CANADA
(Senior)

FRANCIS ECHLIN ............... 1944 ..o 1988
New Paltz, New York
(Senior)

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

GEORGE EHNI ..., 1964 .......ccevev. 1986
Houston, Texas
(Senior)

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

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

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

ROBERT FISHER ............. 1955 . e 2003
Granada Hills, CA
(Senior)
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JOHN FRENCH
Los Angeles, California
(Senior)

LYLE FRENCH
Scottsdale, Arizona
(Senior)

JAMES GALBRAITH
Birmingham, Alabama
(Senior)

HENRY GARRETSON
Louisville, KY
(Senior)

SIDNEY GOLDRING
St. Louis, Missouri
(Senior)

EVERETT GRANTHAM
Louisville, Kentucky
(Senior)

JOHN GREEN
Phoenix, Arizona
(Senior)

JAMES GREENWOOQOD, JR. 1952
Houston, Texas
(Senior)

WESLEY GUSTAFSON
Jensen Beach, Florida
(Senior)

WALLACE HAMBY
Pompano Beach, Florida
(Senior)

HANNIBAL HAMLIN
Providence, Rhode Island
(Senior)

JOHN HANBERY
Palo Alto, California
(Senior)

ceereenes e 1989

cerrenen . 2004

cevers s 1990
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JOHN HANKINSON ...... ...cneeee. 1973.............. 2007
Northumberland, England
(Senior Corresponding)

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

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

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

JESS HERRMANN ............... 1938 1994
Oklahoma City, Oklahoma
(Senior)

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

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

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

WILLIAM HUNT ..o, 19701999
Columbus, Ohio
(Senior)

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

SHOZO ISHII..........c.... ... 1975 2012
Tokyo, JAPAN

KENNETH JAMIESON ....... 1970 i, 1976

Brisbane, AUSTRALIA
(Corresponding)
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SIR GEOFFREY JEFFERSON...... 1951 .o, 1961
Manchester, ENGLAND
(Honorary)

HANS-PETER JENSEN........ 1980 .., 2000
Kiel, GERMANY
(Senior Corresponding)

RICHARD JOHNSON .......... 1974 i, 799
Manchester, ENGLAND
(Senior Corresponding)

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

ROBERT KING.................. 1958.........c0ivev v l....2008
Syracuse, New York
(Senior)

KATSUTOSHI KITAMURA  1970........cccvvivin vnne 2005
Japan
(Senior Corresponding)

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

RICHARD KRAMER ........... 1078 e 020
Durham, North Carolina
(Inactive)

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

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

THEODORE KURZE ........... 1967 i 020
Newport Beach, California

(Senior)

LAURI LAITINEN............. 1972, ien. 2007
FINLAND

(Senior Corresponding)
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THOMAS LANGFITT ......... 1971
Philadelphia, Pennsylvania
(Senior)

SANFORD LARSON......... 1989...
Milwaukee, Wisconsin
(Senior)

WALPOLE LEWIN .............. 1973
Cambridge, ENGLAND
(Corresponding)

VALENTINE LOGUE .......... 1974
London, ENGLAND
(Honorary)

H.C. RUEDIGER LORENZ .. 1998.
Frankfurt, GERMANY
(Senior Corresponding)

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

JOHN LOWREY ............... 1965............

Kamuela, Hawaii
(Senior)

ALFRED LUESSENHORP ....1977..
Washington, DC
(Senior)

e .2005

WILLEM LUYENDIIK ........ 1973 1995

Oegstgeest, NETHERLANDS
(Senior Corresponding)

ROBERT MACIUNAS ......... 1999 2011

Cleveland, Ohio
(Active)

ERNEST MACK ................. 1956............

Reno, Nevada
(Senior)

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

ceveee s 2000
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LEONARD MALIS ............. 1973
Hollis Hills, New York

(Senior)

GEORGE MALTBY ............. 1942 ...
Scarsborough, Maine

(Senior)

FRANK MARGUTH ............. 1978

Munich, GERMANY
(Senior Corresponding)

DONALD MATSON .............. 1950 ...,
Boston, Massachusetts

(Active)

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

Cincinnati, Ohio
(Senior)

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

Chattanooga, Tennessee
(Senior)

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

Toronto, Ontario, CANADA
(Honorary)

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

Winston-Salem, North Carolina
(Senior)

WILLIAM MEACHAM  ....... 1952

Nashville, Tennessee
(Senior)

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

Richmond, Virginia
(Active)

J. DOUGLAS MILLER ......... 1988.......coeeee

Edinburgh, SCOTLAND
(Corresponding)

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

Woods Hole, Massachusetts
(Honorary)
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EDMUND MORRISSEY ....... 1941 1986
San Francisco, California
(Senior)

FRANCIS MURPHEY ..... Founder......ccccovvvevvivninnnnn, 1994
Naples, Florida
(Senior)

GOSTA NORLEN .......ccvueee 1973 e 1985
Goteborg, SWEDEN
(Honorary)

FRANK NULSEN .......c.......... RS 1] J— K o
Naples, Florida
(Senior)

SIXTO OBRADOR ................ 1973 e 1978
Madrid, SPAIN
(Honorary)

GUY ODOM ..., 1946........... ... 2001
Durham, North Carolina
(Senior)

ROBERT OJEMANN.......... 1968... oo 2010
Weston, MA 02493
(Senior)

PIETRO PAOLETTI ............. 1989 .. Qo1
Milan, ITALY
(Corresponding)

WILDER PENFIELD ............ 1960......ccovvvieieiene, 976
Montreal, Quebec, CANADA
(Honorary)

HELMUT PENZHOLZ ........ 1978 . 1985
Heidelberg, WEST GERMANY
(Corresponding)

PHANOR PEROT, JR. ......... 1970 i 2011
Charleston, South Carolina
(Senior)

BERNARD PERTUISET ...... 1986 ..o 2000
Paris, FRANCE
(Honorary)
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BYRON CONE PEVEHOUSE..1964
Bellevue, WA
(Senior)

HANS-WERNER PIA ........... 1978.....

Giessen, WEST GERMANY
(Corresponding)

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

Canaan, CT
(Senior)

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

South Pasadena, California
(Senior)

JOHN E. RAAF .......ocoeeee.. Founder ...
Portland, Oregon

(Senior)

B. RAMAMURTHI ................ 1973....

Tharamani, Chennai, INDIA
(Senior Corresponding)

AIDAN RANEY .....ccoocvveeinnne 1946............
Los Angeles, California

(Senior)

RUPERT B. RANEY ............. 1939....

Los Angeles, California
(Active)

JOSEPH RANSOHOFF........ 1965.....

Tampa, Florida
(Senior)

THEODORE RASMUSSEN. 1947 ......

Montreal, Quebec, CANADA
(Senior)

BRONSON RAY ....oeevveinenn. 1992 ............
New York, New York

(Honorary)

DAVID REEVES .......cc.......... 1939............

Santa Barbara, California
(Active)

2010

cever s 2002

ceeeee s 1993

ETR—R e 40
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DAVID REYNOLDS ............. 1964 .....ccoovvvieeiene, 1978
Tampa, Florida
(Active)

THEODORE ROBERTS...... 1976 i, 2007
Seattle, Washington
(Senior)

R. C. L. ROBERTSON.......... 1946 .., 598
Houston, Texas
(Senior)

STEWART ROWE ................ 1938 ... 1984
Pittsburgh, Pennsylvania
(Senior)

KEIJI SANO .....cccevviiiiienee, 1975 . 2011
Minato-ku, Tokyo JAPAN
(Honorary)

RICHARD SCHNEIDER ...... 1970 ., 1986
Ann Arbor, Michigan
(Senior)

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

HENRY SCHWARTZ ........... 1942 .. 989
St. Louis, Missouri
(Senior)

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

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

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

ROBERT SMITH .................. 1989.....ccccvieiiii e 2003
Jackson, Mississippi
(Senior)
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SAMUEL SNODGRASS....... 1939

Galveston, Texas
(Senior)

GLEN SPURLING. ................. 1942

La Jolla, California
(Honorary)

C. WILLIAM STEWART ..... 1948......coovvi

Montreal, Quebec, CANADA
(Corresponding)

KENICHIRO SUGITA ......... 1988.........ccoee

Nagoya, Japan
(Senior Corresponding)

THORALF SUNDT, JR. ....... 1971 s

Rochester, Minnesota
(Active)

ANTHONY SUSEN............. 1965..........et e

Burgess, Virginia
(Senior)

HENDRIK SVIEN ................ 1957 i

Rochester, Minnesota
(Active)

HOMER SWANSON.............. 1949 ...,

Atlanta, Georgia
(Senior)

WILLIAM SWEET ............... 1950........coeeen.

Brookline, Massachusetts
(Senior)

ALFRED UIHLEIN ............... 1950........ceeen.

Rochester, Minnesota
(Senior)

JOHN VAN GILDER (Kerstin)1980...............

lowa City, 1A
(Senior)

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

Albuquerque, New Mexico
(Senior)
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EXUM WALKER (Nellie)... .1938.
Atlanta, GA
(Senior)

ARTHUR WARD, JR. ........... 1953
Seattle, Washington
(Senior)

E. SYDNEY WATKINS ...... 1975 e 2012

Berwickshire, England
(Senior Corresponding)

THOMAS WEAVER, JR. ..... 1943 ... 1985

Dayton, Ohio
(Senior)

W. KEASLEY WELCH ........ 1957 i 1996

Waban, Massachusetts
(Senior)

BENJAMIN WHITCOMB ... 1947 .......cccciiiiiiieiiins 1998

Surrey, Maine
(Senior)

BARNES WOODHALL ........ 1941 i 1985

Durham, North Carolina
(Senior)

FRANK WRENN .......cccccvnnns 1973............

Greenville, South Carolina
(Senior)
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