
CLINICAL
NEUROSURGERY

i



Copyright �2012
THE CONGRESS OF NEUROLOGICAL SURGEONS

All rights reserved. This book is protected by copyright. No part of this book may
be reproduced in any form or by any means, including photocopying, or utilized
by any information storage or retrieval system without written permission from
the copyright holder.

Accurate indications, adverse reactions, and dosage schedules or drugs are
provided in this book, but it is possible that they may have changed. The reader
is urged to review the package information data of the manufacturer of the
medications mentioned.

Printed in the United States of America
(ISSN: 0069-4827)

ii



CLINICAL
NEUROSURGERY

Volume 59

Proceedings

OF THE

CONGRESS OF NEUROLOGICAL
SURGEONS

Washington, District of Columbia
2011

iii





Preface

The 61st Annual Meeting of the Congress of Neurological Surgeons was held in Washington, DC,
from October 1-6, 2011. Volume 59 of Clinical Neurosurgery represents the official compilation of
the invited scientific manuscripts from the plenary sessions, the Presidential address by
Dr. Christopher Getch, and biographic and bibliographic information of the Honored Guest,
Dr. Hunt Batjer.
Dr Russell Lonser served as the Annual Meeting Chair and Dr Ganesh Rao, the Scientific
Program Chair and both organized a truly outstanding meeting. The theme of this year’s Annual
Meeting was E Pluribus Unum: The Specialty of Neurological Surgery. The CNS was also honored
and delighted to partner with the Spanish Neurosurgical Society for this meeting.
Dr Getch delivered a very inspirational and patriotic Presidential address. The above theme was
chosen for this meeting because it encapsulated the diversity and broad interests of our profession
and reflects the cumulative influence that teachers, colleagues, patients, and experience have on
forging our identities as neurosurgeons.
Honored Guest and CNS Past President, Dr Hunt Batjer, Professor and Chairman of
Neurosurgery at Northwestern University, gave three scholarly addresses discussing his
philosophy about the management of arteriovenous malformations, overcoming a bad outcome,
and the future of neurosurgical education in an era of duty hour restrictions. Invited speakers
included US Army General Stanley McChrystal, Pulitzer Prize Winning Author, Jon Meacham,
and award-winning sports writer, Frank Deford.
It has been my distinct honor and privilege to serve as Editor of Clinical Neurosurgery over the
year. I would like to thank my outstanding co-editors, Drs Todd Hankinson, Carrie Muh, and
Aaron Dumont for their time and dedication to the critical peer review process. I would like to
extend a special thank you to Dr Nelson Oyesiku, Editor in Chief of Neurosurgery�, for his
relentless support and advice. We also thank Michele Lengerman and April Booze from the CNS
Headquarters Office for their tireless energy and hard work throughout the year as well as the
staff at Lippincott Williams and Wilkins for their patience and continued commitment to Clinical
Neurosurgery.
We are all still deeply saddened by the untimely death of Dr Christopher C. Getch, past president
of the CNS, although we welcome Dr Christopher Wolfla, as the new President of the Congress of
Neurological Surgeons and look forward to seeing you all in Chicago.

Gerald A. Grant, MD
Editor-in-Chief

Duke University
Durham, NC

Todd Hankinson, MD, MBA
Associate Editor

Aurora, CO

Carrie Muh, MD, MS
Associate Editor

Durham, NC

Aaron Dumont, MD
Associate Editor
Philadelphia PA
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Honored Guest
H. Hunt Batjer, MD

Michael J. Marchese Professor and Chair of the
Department of Neurological Surgery at Northwestern

University Feinberg School of Medicine and Chair of the
Department of Neurological Surgery at Northwestern

Memorial Hospital

H. Hunt Batjer, MD, is the Michael J. Marchese Professor and Chair of the Department of
Neurological Surgery at Northwestern University Feinberg School of Medicine and Chair of the
Department of Neurological Surgery at Northwestern Memorial Hospital in Chicago. Dr Batjer is
recognized internationally as a leading cerebrovascular surgeon, especially for complex
aneurysms, vascular malformations, and brain ischemic states.

Dr Batjer, who joined Northwestern in 1995, is a past President of the Congress of Neurological
Surgeons and the Society of University Neurosurgeons. He is past Chairman of the AAANS/CNS
Section on Cerebrovascular Disease. He is an elected member of the American Academy of
Neurological Surgery, The Society of Neurological Surgery, and the American Surgical
Association. He is past Chairman of the American Board of Neurological Surgery and Chairman
of the Board of the Interurban Neurological Society. Last year he served as Vice President of the
Neurosurgical Society of America and has been nominated as President-Elect, he has also been
nominated for a position as Director-at-Large with the American Association of Neurological
Surgeons, and is currently serving his second year on the Neurosurgical Residency Review
Committee of the ACGME, and co-Chair NFL Committee on Head, Neck, and Spine Injuries.

Dr Batjer came to Northwestern from the University of Texas Southwestern Medical Center at
Dallas where he was Professor of Neurological Surgery and was twice voted outstanding teacher.

His academic pursuits and research in ischemic and hemorrhagic stroke have resulted in over
300 publications as well as 5 books and two major texts titled The Textbook of Neurological
Surgery and Intracranial Vascular Malformations. He also serves on multiple editorial boards
and is principal reviewer for Cerebrovascular Disease for Neurosurgery�. Dr Batjer has served as
Visiting Professor at over 50 medical universities worldwide and given 20 Endowed Lectureships.

He and his wife Janet live in Wilmette, Illinois, and have 4 daughters.
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Curriculum Vitae and Selected Bibliography for
H. Hunt Batjer, MD, FACS

PERSONAL DATA

EDUCATION

INTERNSHIP

RESIDENCY

FELLOWSHIPS

ACADEMIC AWARDS/ENDOWED LECTURES

National Honor Society for Secondary Schools - 1970
Phi Eta Sigma - 1972
Alpha Omega Alpha - 1977
Outstanding Teacher - 1990-91 - University of Texas Southwestern Medical Center - Class of
1994
Outstanding Teacher - 1991-92 - University of Texas Southwestern Medical Center - Class of
1995

Date of Birth: November 2, 1951

Place of Birth: Burlington, Vermont

Office Address: Michael J. Marchese Professor and Chairman

Department of Neurological Surgery

Northwestern University, Feinberg School of Medicine

676 N. St. Clair St, Suite 2210

Chicago, Illinois 60611

Tel: (312) 695-6200

Fax: (312) 695-0225

Email: hbatjer@nmff.org

1970-1973 The University of Texas

Austin, Texas

1973-1977 University of Texas Southwestern Medical School

Dallas, Texas

Doctor of Medicine

July 1977-June 1978 General Surgery

Univ. of Texas Southwestern Medical School - Parkland Memorial Hospital

Dallas, Texas

July 1978-December 1982 Neurological Surgery

Univ. of Texas Southwestern Medical School- Parkland Memorial Hospital

Dallas, Texas

April 1981-October 1981 Honorary Assistant House Staff, Physician- Neurology

The National Hospital- Institute of Neurology

University of London

London, England

October 1981-March 1982 Clinical Fellow- Cerebrovascular Neurosurgery

University Hospital

The University of Western Ontario

London, Ontario, Canada
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The Cully Cobb Lecture - 1995 (Sea Island, Georgia)
The Michael J. Marchese Chair in Neurosurgery - 1995
The Arlene and Marshall Bennett Lecture - 1995 (Evanston, Illinois)
Strathmore’s Who’s Who - 1997
The Best Doctors In America, Naifeh and Smith, 1994-95, 1999
The George Cohn Lecture - 1998 (Buffalo, NY)
Nominated for Outstanding Faculty Teacher Award (NUMS) - Class of 1999
Marquis Who’s Who in the World, 17th ed – 2000
Honored Guest – Texas Association of Neurological Surgeons, May 6-9, 1999, Dallas, TX
Foundation Visitor – The Royal Australasian College of Surgeons, May 9-13, 1999, Auckland,
New Zealand
Life Member-National Registry of Who’s Who, 2000.
Marquis Who’s Who in Medicine and Health Care, 3rd edition, 2001
The Gurdjian Lecture – Detroit, MI, August 8-9, 2000
The Sally Harrington Goldwater Visiting Professor-Phoenix, AZ, January 18-21, 2001
The Diana Tamari Sabbagh Lecture-Beirut, Lebanon, May 10-13, 2001
National Registry of Who’s Who, 2002
The Frank Mayfield Lecture-Cincinnati, OH, May 19, 2001
The Edgar Kahn Lecture-Ann Arbor, MI, November 9, 2001
The Institute of Medicine of Chicago- Fellow
The William E. Hunt Memorial Lecture-Columbus, OH, November 22, 2002
The Jesse B. Barber Orator Award - National Medical Association, San Diego, CA, August 4,
2004
The Peardon Donaghey Lecture-AANS Annual Meeting, New Orleans, LA, April 20, 2005
The John E. Adams Lecture-UCSF, San Francisco, CA, November 17, 2005
Guest Lecturer, The Kentucky Medical Association, Louisville, KY, September 15, 2006
The Gurdjian-Thomas Lecture-Wayne State University, Detroit, MI, September 19, 2006
The Charles Drake Lecture, Chicago, IL, October 10, 2006
The Stanley Patterson Lecture, Memphis, TN, March 13, 2009
The 26th Annual J.G. Galbraith Lecture, University of Alabama at Birmingham, October 16, 2009
Invited Guest 57nd Congress of the Chilean Neurosurgical Society, Conception, Chile,
December 2-3, 2009
W. James Gardner Lecture, The Cleveland Clinic, May 20, 2010
Frank P. Smith Lecture and Visiting Professorship – Rochester, NY, October 1, 2010
The Walter E. Dandy Lecture, Johns Hopkins Hospital, Baltimore, Maryland, October 7, 2010
Los Angeles Chamber Orchestra – Invited Speaker on ‘‘Mind, Brain and Music’’ – April 28, 2011
The Honored Guest - Congress of Neurological Surgeons – 2011
Graduation Speaker Department of Neurological Surgery North Shore University Hospital,
Long Island, NY, June 1, 2012
Wilder Penfield Lecture, Ottawa, Canada, June 1, 2012

LICENSURE

State of Illinois, Department of Professional Regulation- 036-091382
Texas Board of Medical Examiners- E8311
State of Illinois, Controlled Substance License- 9115321

CERTIFICATION

Diplomate- National Board of Medical Examiners- 1978- #184991
Diplomate- American Board of Neurological Surgery- 1986- #8618
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COMMITTEE ACTIVITIES

National

1. Fellow - Stroke Council - American Heart Association
2. Joint Section of Cerebrovascular Surgery (American Association of Neurological

Surgeons - Congress of Neurological Surgeons)
3. Scientific Program Committee - American Association of Neurological Surgeons -1989
4. Scientific Program Committee - Congress of Neurological Surgeons -1988
5. Resident Registration Committee - Congress of Neurological Surgeons -1989
6. Assistant Chairman - Resident’s Program Committee - Congress of Neurological

Surgeons - 1989
7. Chairman - Resident Registration Committee - Congress of Neurological Surgeons - 1990
8. Joint Committee on Education (American Association of Neurological Surgeons and

Congress of Neurological Surgeons) - 1989
9. Scientific Program Committee (Coordinator of Practical Courses) - Congress of

Neurological Surgeons – 1991
10. Editor - Newsletter for Joint Section of Cerebrovascular Surgery (AANS, CNS) - 1990

–1996
11. Executive Committee - Joint Section of Cerebrovascular Surgery - 1990 - 2001
12. Chairman- Cerebrovascular Section Scientific Program - AANS Annual Meeting – 1992
13. Scientific Program Committee - Chairman of General Scientific Session -Cerebrovascu-

lar, CNS Annual Meeting – 1992
14. ThinkFirst Foundation - Campaign Steering Committee – 1991
15. ThinkFirst Foundation - Chairman, Texas Region – 1991
16. Scientific Program Committee - Neurosurgical Society of America – 1992
17. Cerebrovascular Liaison to Education Committee - Congress of Neurological Surgeons -

1992
18. Associate Chairman - International Fellowship Program - Congress of Neurological

Surgeons
19. International Development Subcommittee - Program Development Task Force (CNS)
20. Research Committee - Neurosurgical Society of America
21. Continuing Medical Education Liaison to Neurosurgical Society of America - Joint

Committee on Education (AANS - CNS)
22. Education Committee-Congress of Neurological Surgeons-1992
23. Neurosurgical Guidelines and Outcomes Committee - Cerebrovascular Section Liaison -

American Association of Neurological Surgeons
24. Registration Committee - American Association of Neurological Surgeons - 1994
25. Chairman, Subcommittee on International Development (International Committee)

Congress of Neurological Surgeons
26. Member - Board of Trustees - Foundation for International Education in Neurological

Surgery (FIENS) – 1994
27. Member - Special Writing Group of the Stroke Council of the American Heart Association

- 1994
28. Scientific Program Committee - General Scientific Session III - Congress of Neurological

Surgeons - 1994
29. Consultant - Department of Veterans Affairs - Merit Review Board for Neurobiology
30. Chairman - Future Sites, Congress of Neurological Surgeons - 1994
31. International Advisory Board - First International Symposium on Cerebral and Spinal

Cord AVM, Aichi, Japan - 1996
32. Chairman - International Committee, Congress of Neurological Surgeons, 1995
33. Guest Examiner - American Board of Neurological Surgery, November 14-17, 1995.
34. Board of Directors - Interurban Neurosurgical Society - 1996-Present
35. Chairman, Membership Committee - Society of University Neurosurgeons
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36. Nominating Committee - Neurosurgical Society of America (1996-1999)
37. Councilor - Chicago Medical Society (1996-1998)
38. American Association of Neurological Surgeons (AANS) - Task Force for Endovascular

Neurosurgery
39. AANS/CNS Officers - Task Force on Fellowship Training
40. Chairman - Strategic Planning Committee - Congress of Neurological Surgeons 1997-

1998
41. Washington Committee (AANS/CNS) - (1997-2000)
42. Chairman - Committee on Postgraduate Training, AANS/CNS Section on Cerebrovas-

cular Surgery - 1998
43. Committee for Subspecialization and Fellowships - The Society of Neurological Surgeons

- 1998
44. Strategic Planning Workgroup – AANS/CNS – 1999-2000
45. AANS Facilities Planning Committee – 1999
46. AANS Search Committee for Executive Director – 1999
47. Fellowship Accreditation Committee – The Society of Neurological Surgeons
48. Chairman - Professional Conduct Committee - Congress of Neurological Surgeons - 1999-

2000
49. Chairman - Distinguished Service Award Committee - Congress of Neurological Surgeons

- 1999-2000
50. Member - Nominating Committee - Congress of Neurological Surgeons - 1999-2000
51. Chairman - Nominating Committee - Congress of Neurological Surgeons - 2000-2001
52. Professional Advisory Council – National Stroke Association – 2000-2001
53. Expert panel - AANS-USA Today Advertorial
54. American Board of Neurological Surgery - Liaison for Written Board Preparation
55. Chairman-Elect-AANS/CNS Section on Cerebrovascular Surgery.
56. Consultant to the Neurological Devices Panel of the Medical Devices Advisory

Committee, Center for Devices and Radiological Health, FDA.
57. Joint Writing Group for Brain Arteriovenous Malformation Definitions: SCIR, ASITN,

SCVS, 2000.
58. Search Committee-Executive Director-AANS (1996)
59. Search Committee-Executive Director-AANS (1999)
60. Consultant-Neurological Devices Panel-Food and Drug Administration, 2001
61. Society of Neurological Surgeons-Committee on core Curriculum for Neurosurgery 1999-

2000.
62. Society of Neurological Surgeons-Fellowships Committee
63. Chairman, Membership Committee Neurosurgical Society of America, 2001-2005
64. Reviewer-Clinical Cardiovascular Sciences (CCSVS) Study Section, Department of

Health and Human Services, National Institute of Health
65. Director, American Board of Neurological Surgeons, 2002
66. Washington Committee – Quality Improvement Workgroup, 2005
67. Chair, Maintenance of Certification, ABNS, 2004-2008
68. Vice Chair Education, Maintenance and Certification Committee - AANS
69. Consultant – Food and Drug Administration, Center for Devices and Radiological Help,

Division of Ethics and Management Operations, Rockville, MD
70. Nominating Committee – Neurosurgical Society of America, 2007-2010
71. Chair, AANS MOC Committee, 2008 -
72. Member, AANS/CNS Drugs and Devices Committee, 2007-
73. Member-at-Large, Executive Committee – American Academy of Neurological Surgery,

2008-2009
74. Member – Neurosurgical Education and Training Task Force (AANS/CNS Washington

Committee) 2009-
75. Member - ACGME Residency Review Committee for Neurological Surgery, 2009-2015
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76. Chair - FDA Neurological Devices Advisory Panel, May 14, 2009
77. Member – American College of Surgeons Task Force for the response to the IOM Report

on Resident Duty Hours, 2009
78. Member - American Board of Medical Specialties Ad Hoc Workgroup on Issues related to
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