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Kim Manwaring: Neonatal Post-Hemorrhagic Ventriculomegaly:
Management with Pulsed Lumbar Cisternostomy
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ExHiBitor LisTING

The AANS/CNS Joint Section on Pediatric Neurological Surgery gratefully
recognizes the support of the following exhibitars:

Acra-Cut, Inc. Booth 3
989 Main Srreet

Acron, MA 01720

(308) 263-2210

Carl Zeiss, Inc.
One Zeiss Drive
Thornwood, NY 10594
(914} 681-7792

Booths 9 & 10

Clarus Medical Systems, Inc. Booth 13
1000 Boone Avenue North

Golden Valley, MN 55427

(612)525-8436

Codman/johnson 8¢ Johnzon
Professional, Inc, Booth 14
325 Paramount Drive
Raynham, MA 02767
(508) 880-3100

Colorado Biomedical Inc, Boath 20
6851 Highway 73

Evergreen, CO 80439

(303) 674-5447

Coolk Incorporared Booth 17
925 South Curry Pike

RO, Box 489

Bloomington, IN 47402

(812} 339-2235

Hydrocephalus Association Boath 23
870 Market Strees, #9355

San Francisco, CA 94102

{415} 732-7040

K1.§-Martin, LI Booth 21
PO. Box 50249

Jacksonville, FL 32250

(904) 641-7746

Leica, Inc. Booths 18 & 19
110 Commerce Drive

Allendale, NJ 07401

(800) 526-0355

Linvatec, division of Zimmer Booth 22
11311 Concept Boulevard

Largo, FL 34643

(800) 235-5713

Medtronic PS Medical Booths 4 & 5
125 Cremona

Goleta, CA 93117

(805) 968-1546

Midas Rex Instruments Booth 6

3000 Race Street
Fr. Worth, TX 76111
(817) 831-2604

Neuro Navigational Corporation  Booth 2
3180 Pullman Street

Costa Mesa, CA 92626

(714) 557-9111

NeuraCare Group Booth 15
Camino/Heyet-Schulte

8401 102nd Street, Suite 200

Pleasant Pratrie, W1 53158

{414} 947-4900

Phoenix Biomedical Corp. Booth 8
2495 General Armistead Avenue

Norristown, PA 19403

{610) 339-9300

PMT Corporation Booth 7
1500 Park Road

Chanhasser, MN 53317

(612) 470-0866

Radionics Booth 12
22 Terry Avenue

Burlingron, MA 01803

(617) 272-1233

Sofamor Danek Booth 1
1800 Pyramid Place

Memphis, TN 38132

(901} 396-3133

Walter Lorenz Surgical, Inc. Booth 16
1520 Tradeport Drive
Jacksonvilie, FL. 32218
(800} 874-7711
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8:30 AM—8:40 am

1. Decrease in Number of Cholinergic and GABAergic Neurons in the
Neostriatum Kaolin-Induced Hydrocephalic Rat
Yuzuru Tashiro, MDY, Toshiaki Hattori, PhD, Shushovan Chakrabortty, MDD,
James M. Drake, FRCSC (Torento, ON)

ProGRAM OF THE JOINT SECTION
ON PebiaTRic NEUROLOGICAL SURGERY

251H ANNUAL MEETING

8:40 AM-~-8:50 am

2. Changes in Cholinergic and Noradrenergic Neurons Before and After
Shunting in the Rat with Kaolin-Induced Hydrocephalus
Yuzuru Tashire, MD), Shushovan Chakrabortty, MD, James M. Drake, FRCSC,
Toshiaki Harttori, PhD (Toronto, ON)

Jointly Sponsored by The American Association of Neurological Surgeons

PROGRAM SCHEDULE

Monpay, DeceMBER 9
8:50 AM-9:00 AM

1:00 rm-5:00 pm Adjudication Committee of the Shunt Design Trial — 3. Third Ventriculostomy as the Initial Treatment of Hydrocephalus: A
Rice Room Survey of Opinions
6:00 pM~8:00 Pediatric Fellowship Directors Dinner — John RW. Kestle, MD, Rob Alisharan, BSe, D. Douglas Cochrane, MD

Middleton Room (Vancouver, BC)
9:00 An—9:10 AM

Tuesoay, Decemsen 10 4. 101 Ways To Do a Shunt: An Analysis of a Practice Survey on the

8:00 An--4:00 pm Pediatric Fellowship Directors Meeting ~ Management of Shunted Hydrocephalus
Middleton Room Marlk S, Dias, MD, Veetai Li, MD (Buffalo, NY)

9:00 AM-5:00 PM Adjudication Committee of the Shunt Design Trial -
Rice Room 9:10 AM—9:20 AM

12:00 NoON~-5:00 PM Nurses Seminar — Indigo Room 5. Shunt Malfunction in 1996 )

3:30 pM—5:30 M Pre-Executive Committee Meeting of the Pediatric W Jerry Oakes, MD, Bermans J. Iskandar, MDD, Colleen A. McLaughlin, RN,
Section — Indigo Room Paul A, Grabb, MD), Timothy B. Mapstone, MDD (Birmingham, AL}

4:30 pM—8:00 pM Registration — Qutside Signer’s Ballroom

5:00 pM~6:00 pMm Endoscopic Shunt Insertion Trial- Middleton Room %20 amM~D:30 am . . . ) .

6:00 pM—8:00 pm Welcoming Reception ~ Signer’s Ballroom 6. CSF Parameters Following a Reservoir Tap in Low Birth Weight

Infants with IVH (Intraventricular Hemorrhage)/PHH (Posthemor-
thagic Hydrocephalus): When to Convert to a Permanent Shunt

WepNEsDAY, DEcEmMBER 11 Yoon S. Hahn, MD, FACS, PAAP (Oak Lawn, IL)

7:00 am—4:00 M Registration — Qutside Hibernian Hall (Upstaits)
7:00 AM—8:15 aM Brealefast Seminar: Management of Traumatic
Brain Injury in Children — Hibernian Hall (Upstairs)
Faculty:  Thomas Luerssen, MD
Ann-Christine Duhaime, MD

9:30 AM~9:40 am

7. CSF Shunt Valve Performance Monitored Telemetrically in Patients
with Shunted Hydrocephalus
David M. Frim, MD, PhD, Denise Fleig, RN, Patricia Reidy, RN,

7:00 anM - 8:30 aM Continental Breakfast and Exhibits -~ Hibernian Hall Liliana C. Goumnerova, MD (Chicago, 1t)
{Downstairs) .
8:30 AM - 10:00 am Scientific Session I — Hibernian Hall {Upstairs) 9:40 AM-10:00 A Questions . - )
Moderator:  Paul Steinbok 10:00 AM—10:30 am Coffee Break — View Exhibits — Hibernian Hall
(Downstairs)

10:30 aM—11:15 aM Paole Raimondi Lecturer
Needs of a Child in a Changing Healthcare Market
Samuel S. Fling, PhD




11:15 aM—12:30 oM™ Scientific Session 11 ~ Hibernian Hall {Upstairs)
Moderater:  James Rutlka

11:15 aM~11:25 am

8. The Effect of Shunt Treatment on Cortical Water and Electrolyte
Changes in Hydrocephalic Infant Rats
Hazel C. Jones, PhD, Robert W. Andersohn (Gainesville, FL)

11:25 amM—11:35 aM

9. Reactive Astrocytosis in a New Model of Obstructive Hydrocephalus*
Martha J. Johnson, Mark G. Luciano, Igor Ayzman, Arcangela S. Wood,
James B McAllister I1 {Cleveland, OH)

11:35 am—11:45 aM

10, Cranial Expansion for Slit Ventridle Syndrome with High ICP
Ronald Young I, MD, Mohamed Elnabtity, MD, Charles Teo, MD,
Frederick A. Boop, MD (Little Rock, AR)

11:45 am—-11:55 am

11, Differentiation Between Cortical Atrophy and Hydrocephalus Using
1+ MRS
Stefan Blum, MD, ]. Gordon McComb, MD, Brian D. Ross, MD
{Los Angeles, CA)

11:55 aM~12:05 pMm

12. Endoscopic Retrieval of Retained Peritoneal Catheters
S. David Moss, MD, Kim H. Manwaring, MD, Harold Rekate, MD
(Phoenix, AZ)

12:05 PM—12:15 »Mm

13. Shunt Malfunction Associated with CSF Eosinophilia*
Robin M. Bowman, MDD, Joel C. Boaz, MD, Thomas G. Luerssen, MD,
John E. Kalsbeck, MD (Indianapolis, IN)

12:15 pM—12:25 oM

14. MRI Assessment of Third Ventticulostomy
Mark M. Souweidane, Christopher G. Gaposchkin, Linda Heier
(New York, NY}

12:25 pM~12:35 M

15. Proprionibacterium Acnes Infections of Cerebrospinal Fluid Shunts*
Ken S. Sato, MD, Joel C. Boaz, MDD, Thomas G. Luerssen, MD, Martin
Kleiman, MD, John E. Kalsbeck, MD (Indianapolis, IIN)

*Considered for Shulman Award.

12:35 pm~-12:43 rM

16, Hemodynamic Responsc to Fontanelle Compression in Neonatal Hydro-
cephalus: Resistive Index Changes Predict ICP and Need for Shunt
Joseph R. Madsen, MD), George A. Taylor, MD (Boston, MA)

12:45 pM--1:30 pM Executive Committee of Pediatric Section —
Indigo Room

12:45 pm—1:30 pM Luncheon — Signer’s Ballroom

1:30 pM—3:00 pm Scientific Session I — Hibernian Hall {Upstairs)

Moderator:  Douglas Brockmeyer

1:30 pM—1:40 Pm

17. Headache and Arnold-Chiari I Malformation in the Pediatric Population
Fred J. Epstein, MDD, Jeffrey S, Weinberg, MD, Diana Freed, BS,
James Saddock, BS, Michael Handler, MDD, Jeffrey Wisoff, MD
(New York, NY)

1:40 rM-1:50 pM

18. Surgery of Arachnoid Cysts Involving the Third Ventricle*
SooHo Chot, M3, Arun Amar, MD, J. Gordon McComb, MD, Michael
L.J. Apuzzo, MD, Michael L. Levy, MD (Los Angeles, CA)

1:50 pm-2:00 pm

19. Drop Attacks in Children with Chiari I Malformation — A Prelude to
Sudden Death?
Sohaib Kureshi, MD, Timothy M. George, MDD} (Durham, NC)

2:00 pM—-2:10 oM

20. Benefits of Aggressive Fenestration Versus Limited Fenestration or
Shunting of Enlarging Temporal Region Arachnoid Cysts*
Arun Amar, MD, SooHo Choi, MD, Michael Levy, MD, ]. Gordon
McComb, MD (Los Angeles, CA)

2:10 pM-2:20 M
21. Efficacy of Re-Operation for Symptomatic Recurrent Chiari Malfor-
mation

Charles Teo, Frederick Boop, Bruce Cherny (Little Rock, AR)

2:20 rM~2:30 Pm

22, One-Stage Aggressive Surgical Management of Pediatric Arachnoid Cysts*
Paul Jensen, MD, Edward Kosnik, MD (Columbus, OH)

2:30 pM--2:40 M
23. Brainstem Width and Tentorial Angle Correlate with QOutcome
Following Decomptession for Type I Chiari Malformation*
Neil A. Feldstein, Tanvir E Choudhri, Charles J. Prestigiacomo,
 Samuel C. Kim, E. Sander Connolly, Jr. (New York, NY)
JM *Considered for Shuiman Award.
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2:40 pMm—-2:50 pM
24, Syringomyelia of the Distal Spinal Cord in Children*
Hal Meltzer, MD, Hector E. James, MD (San Diego, CA)

2:50 pM—3:00 PM Questions

3:00 PM—3:30 rM Coffee Break — View Exhibits — Hibernian Hall
{Downstairs)

3:30 pM—%:30 PM Scientifc Session TV — Hibernian Hall (Upstalrs)

Moderator:  Mark Iantosca

3:30 pmM-3:40 pM

25. Urgent Radiation Therapy for Pineal Region Malignant Teratomas
E. Christopher Troup, MD, Rabert A. Sanford, MD, Larry Kyn, MD,
Michael §. Muhlbauer, MDD, Jennifer Eldred, RN (Memphis, TIN)

3:40 pam—3:50 M

26. Superficial Neuroepithelial Tumors of Infancy and Childhood
Richard Ellenbogen, Hernando Mena, Leslie Sutton, Lucy Rourke,
Rocco Armonda, Ann-Christine Dubaime, Luis Schut (Washington, DC)

3:50 pm—4:00 pM

27. Anomalous Expression of Cell Cycle Regulatory Proteins in Pediatric
Brain Tumors
Joseph Petronio, MD, C. David James, PhD, Jing Ye, MD, Ju He, MD,
James R, Allen, PhDD (Adanta, GA)

4:00 pM—4:10 pM

28, Pediatric Low Grade Astrocytoma - Results of Surgery and Multifac-
torial Analysis in Tumors Distributed Throughout the Entire Neuraxis
Robert A. Sanford, Amar Gajjar, Michael S. Muhlbauer, Larry E. Kun,
E. Christopher Troup (Memphis, TN)

4:10 pM~4:20 M

29. Plateler-Derived Growth Factor Induces Differentiation of Neuroepi-
thelial Stem Cells Into Neurons*
John K. Park, MD, PhD, Brenda B Williams, PhD, Charles D. Stiles, PhD
{Boston, MA)

4:20 pm—4:30 pM

30, The Relationship Between TP53 Mutations and Overexpression of
p53 and Prognosis in Malignant Gliomas of Childhood
Tan Pollack, Ronald Hamilton, Sydney Finkelstein, Jeffrey Campbell, A
Julio Martinez, Richard Sherwin, Michael Bozik, Susanne Gollin
{Pittsburgh, PA)

*Considered for Shulman Award,

4:30 pm—4:40 pM

31. Survival and Prognostic Factors of Children with Ependymomas
Treated on CCG-921
A. Leland Albright, MD, Jeff Wisoff, MDD, Patricia L. Robertson, MD,
Paul M. Zeltzer, MD, James M. Boyett, Lucy B. Routke, MD,
Philip Stanley, MD (Pittsburgh, PA)

4:40 pm—4:50 PM

32. Long-Term Follow-Up of Resected Optic Nerve Gliomas: Influence of
Residual Tumor on Qutcome
Edgar M. Housepian, Kevin Yao, David W. Pincus, E. Sander Connolly, I,
Davinder Singh (New York, NY)

4:50 rM~5:00 PM

33. Immunotherapy for 9L Gliomas with IL-12*
Jeffrey W. Campbell, Jan E Pollack, Hideho Okada, Hideaki Tzhara,
Michael E. Bozik, Michael T. Lotze (Pittsburgh, PA)

5:00 pM-5:10 v

34. Cerebello-Medullary Fissure Approach to the Fourth Ventricle:
Resection of Fourth Ventricle Tumors Without Splitting the Vermis*
Jordi X, Kellogg, MD, Joseph H. Fiate, Jr., MDD (Portland, OR)

5:10 PM—5:30 PM Questions
5:30 pPv—6:00 pM Business Meeting — Hibernian Hall (Upstaits)
6:00 pM-~7:00 M Shunt Design Trial Executive Committee —

Robert E, Lee Room

THurspay, Decemser 12

7:00 amM—1:30 M Registration — Quuside Hibernian Hall (Upstairs)
7:00 AM—8:15 aM Breakfast Seminar: Fusions and Spinal Instrumentation
in Pediatric Neurosurgery

Faculty:  Arnold Menezes, MD
Henry Bartkowski, MD
Douglas Brockmeyer, MD
Paul Sawin, MD

7:00 AM—8:30 AM Continental Breakfast and Exhibits ~ Hibernian Hall
(Downstairs)
8:30 aM—~10:00 aM Scientific Session V — Hibernian Hall (Upstairs)

Moderator:  Ann Marie Flannery

*Considered for Shulman Award.



8:30 AM-8:40 anm

35, A Randomized Clinical Trial to Compare Selective Posterior Rhizo-
tomy Plus Physiotherapy with Physiotherapy Alone in Children with
Spastic Diplegic Cerebral Palsy
Paul Steinbok, Ann Reiner, John Kestle, Robert Armstrong,
Richard Beauchamp, Douglas Cochrane, Robert Keyes

8:40 AM~8:50 am

36. Changes in Spasticity and Strength as a Result of Selective Dorsal
Rhizotomy
Jack Engsberg, Kenneth Olree, Sandy Ross, T. S, Park (St. Louis, MO)

8:50 AM-9:00 AM

37. Chronic Intrathecal Baclofen for Spasticity of Cerebral Origin
Jeffrey W, Campbell, A. Leland Albright, Margaret [. Barry
(Pittsburgh, PA)

9:00 AM~9:10 aM

38, Effect on Ambulation of Intrathecal Baclofen Infusion for Lower
Extremity Spasticity™
Peter C. Gerszten, MD, A. Leland Albrighe, MD (Pittsburgh, PA)

9:10 AaM—9:20 aM

39. Continuous Intrathecal Baclofen for Generalized Dystonia
Jeffrey W. Campbell, A. Leland Albright, Margaret J. Barry, Barbara
Shulez (Pietsburgh, PA)

9:20 AM-9:30 AM
40. Selective Dorsal Rhizotomy: Morbidity and Mortality
Jeffrey W. Campbell, A. Leland Albright (Pittsburgh, PA)

9:30 Am—9:40 am

40. Reduced Spasticity in Cerebral Palsy 12 Months After Selective Dorsal
Rhizotomy
Theodore Roberts, Ross Hays, John McLaughlin, Kristie Bjornsen
{Seattle, WA)

9:40 AM—10:00 M Questions

10:00 AM~10:30 aM Coffee Break — View Exhibits ~ Hiberntan Hall
(Downstairs)

10:30 am—1:00 pM Scientific Session VI — Hibernian Hall (Upstairs)

Moderator:  Joseph Petronio

*Considered for Shulman Award.

10:30 AM—10:40 aMm

42. Image-Guided Applications in the Surgical Treatment of Epilepsy in
Children
Roger H. Frankel, MD, Joseph Petronio, MD, Christine Narad, MSN,
Roy A.E. Bakay, MD (Atlanta, GA)

10:40 AM=10:50 am

43, Ultrasound Guided Modified Hemispherectomy for Seizure Control
in Children
Paul Kanev, MD, Catherine Foley, MDD, Dan Miles, MD (Detroit, MI)

10:50 aM~11:00 aM
44, Multiple Subpial Transection: Application to Pediatric Epilepsies

with Multifocal Onser*
Richard Kim, MD, MS, Rick Abbot, MD {(New York, NY}

11:00 AM—11:10 aMm

45, Medial Temporal Lobe Resections in Childhood Epilepsy
Steven J. Schilff, William D, Gaillard, Joan Conry; Steven Weinstein, L. Gilbert
Veezina, Patricia Papero, William Theodore, Susumeo Sato (Washington, DC)

11:10 AM—11:20 am

46. A Technique Allowing Awake Craniotomy in Children*
Michael T1. Handler, MD, Geoffrey Lane, MB, FRCA,
Rita Agarwal, MD, FAAP

11:20 AM~11:30 AMm

47. Dysembryoplastic Neuroepithelial Tamor (DNET) as a Cause of
Medically Intractable Epilepsy in Children

Antonio R. Prats, MD, Nolan Altman, MD, Carole D). Braithwaite, MD,
Prasanna Jayakar, MD Raquel Pasaron, MSN, ARNP (Miami, FL)

11:30 am—11:40 am
48. Polymorphonuclear Leukocytes Exacerbate and Oxypurinol or

Glutathione Protect Against Traumatic Injury in Cultured Cerebral
Endothelial Cells

T S. Park, Joel W. Beetsch, Jeffrey M. Gidday (St. Louis, MO}

11:40 AV—11:50 aM

49. Admissions for Uncomplicated Skull Fractures: Are They Necessary?
Michael A. Vogelbaum, Bruce A. Kaufiman, T. S. Park (St. Louts, MQO)

*Considered for Shulman Award.



11:50 aM—12:00 noON

50. Piglet Brain Contusion: Does Maturaton Matter?
A. C. Duhaime, R. Ragupathi, D. Meany, D, Smith, T. Mclntosh
(Philadelphia, PA}

12:00 NnoON~-12:10 BM
51, Estimation of IQ Score Reduction Following Head Injury in Children*
Mark R. Iantosca, MD, J. Gregory Javornisky, PhD (Hartford, CT)

12:10 pm~12:20 pM

52. Intracranial Pressure Monitoring After Severe Head Injury in Chil-
dren: The Richmond Bolt Versus the Camino Catheter*
James T. Rutka, MD, John S. Myseros, MD, Desmond Bohn, MD,
Peter Cox, MD, Paul Chumas, MD (Toronto, ON)

12:20 pM—12:30 pM
53. Presentation, Treatment, and Qutcome in a Large Series of Pediatric

Patients with Aneurysmal Bone Cysts™
Fric R, Trumble, MDD, Frederick Sklar, MD (Dallas, TX)

12:30 pam-12:40 pM

54, Upper Cervical Spine Fusion in the Pediatric Population*
David W. Lowry, fan E Pollack, Brent Clyde, P. David Adelson,
A. Leland Albright (Pittsburgh, PA)

12:40 pnv—12:50 oM

55. Pediatric C1-2 Transarticular Screw Fixation for Adanto-Occipital
and Atlanto-Axial Instability
Douglas Brockmeyer, MD, Ronald Apfelbaum, MD

12:50 pMm~1:00 pM Questions

1:00 rM~1:30 pM Coffee Break - View Exhibits — Hibernian Hall
(Downstairs)

1:00 pMm-2:00 M North American Hydrocephalus Research Society —
Indigo Room

1:00 pM~2:00 PM Multi-Center Rhizotomy Study Group - Rice Room

1:00 pm—2:30 P Neurosurgery On-Call — Robert E. Lee Room

5:00 pM—6:00 M Carriage Tour to the Exchange

6:00 pm—-7:00 oM Reception — The Exchange

7:00 pM—7:30 PM Bus Ride to the Mills House

7:30 pM~11:30 PM Dinner — Hibernian Hall (Upstairs)

*Considered for Shulman Award,

Fripay, DecemBer 13

7:00 aM—11:00 am Registration — Qutside Hibernian Hall (Upstairs)
7:00 AM-8:15 AM Brealcfast Seminar: Communication in Pediarric
Neurosurgery

Faculty: Robin Humphreys, MD
John Kestle, MD
Harold Relate, MD

7:00 AM~-8:30 AM Continental Breakfast and Fxhibits — Hibernian Hall
(Downstairs)
8:30 AM—10:00 aM Scientific Session V1I - Hibernian Hall (Upstairs)

Moderator:  Joseph Madsen

8:30 AM~8:40 aM
56. Virchow Among the Craniologists: His Contribution to the Problem

of Craniosynostosis
Cary D. Alberstone, MD (Albuquerque, NM)

8:40 AM~8:50 AM
57. Occipital Plagiocephaly: Standards for Treatment
Benjamin S. Carson, Carol 8. James, Craig A. VanderKolk (Baltimore, MD)

8:50 aM-9:00 am

58. Occipital Flattening: Indications for Intervention and Techniques for
Repair
Richard Polin, John Jane, Kant Lin (Charlottesville, VA)

9:00 AM—~9:10 AM

59. Surgical Management of Sagittal Synostosis: A Comparative Qut-
come Analysis*
Todd A. Maugans, MD, ], Gordon McComb, MD, Michael Levy, MD
(Los Angeles, CA)

9:10 AM=-9:20 am
60. Endoscopic Craniectomy for Release of Stenosed Cranial Sutures

David E Jimenez, MD, Constance Barone, MD, Anthony Nobles
(Columbia, MO)

9:20 AM-9:30 aM
61. The Transpalatal Approach for the Trearment of Infantile
Transsphenoidal Encephaloceles in Four Patients

Kerry R. Crone, David P Gruber, Erin M. Kennedy, David A. Billmire
{(Cincinnati, OH)

*Considered for Shulman Award.




9:30 AM~10:00 aMm Questions
10:00 AM-10:30 aM Coffee Break ~ View Exhibits — Hibernian Hall
(Downstairs)

10:30 AM—12:30 am Scientific Session VIII - Hibernian Hall (Upstairs)
* Moderator:  Ian Pollack

10:30 AM~10:40 am
62. Frameless Stereotactic Applications in Cranial Neuroendoscopy
Allen S, Waitze, MDD, Joseph Petronio, MDD, Nell Paris, RN {Atlanta, GA)

10:40 AM-10:50 am

63. Treatment of Non-Communicating Hydrocephalus with
Ventriculoscopic Third Ventriculocisternostomy: Qutcome and CSF
Flow Patterns
Liliana Goumnerova, MD, David Frim, MD, PhD, Sandra Rufo
{Boston, MA)

10:50 aM—-11:00 AM
64. Complications of Neuroendoscopic Third Ventriculostomy
Steven ]. Schneider, MDY (New Hyde Park, NY)

11:00 AM~11:10 am

65. Scopeless Endoscopy: The Use of Virtual Operating Environments in
the Ventricular Chamber*
Terri L. Harphold, MD, Michael L.J. Apuzzo, MD, J. Gordon McComb, MD,
Arun Amat, MD, ScolHo Choi, MD, Michael L. Levy, MD (Los Angeles, CA)

11:10 aM—11:20 am

66. Endoscopic Third Ventriculostomy and the Slit Ventricle Syndrome
Jonathan J. Baskin, MD, Kim H. Manwaring, MD, Harold L. Rekate, MD
(Phoenix, AZ)

11:20 aM—11:30 am

67. Stercolithography and the Evaluation of Computer Image Based
Modeling in the Peri-Operative Management of Patients with Cerebral
Vascular Anomalies and Neoplasms™
Michael L. Levy, MD, Terry L. Harphold, MD, Joseph Chen, MD,
]. Gordon McComb, MD (Los Angeles, CA)

11:30 aM-11:40 AM Questions
11:40 am—11:50 aM

68. Surgery of Arachnoid Cysts Involving the Third Ventricle*
SooHo Chot, MD (Los Angeles, CA)

*Considered for Shulman Award.

11:50 amM—12:00 NoON

69. Benefits of Aggressive Fenestration Versus Li8mited Fenestration or
Shunting of Enlarging Temporal Region Arachnoid Cysts*
Arun Amar (Los Angeles, CA)

12:00 nooN-12:10 M
70, One-stage Aggressive Surgical Management of Pediatric Arachnoid Cysts*
Paul Jensen (Columbus, OH)

12:10 pM—12:20 »M

71. Arachnoid Cysts in Children: How Do Postsurgical Cyst Size and
Seizure Outcome Cortrelate?
Christian A. Koch, J. Layne Moore, Dieter Voth {Columbus, OH)

12:20 pM—12:30 pMm Questions

12:30 pM~1:30 PM Luncheon — Signer’s Ballroom
12:30 pM—1:30 M ASPN Meeting — Middleton Room
1:30 rM-3:00 pM Scientific Session IX — Hibernian Hall (Upstairs)

Moderator:  Mark Dias

1:30 pM-1:40 M

72. Long-Term Qutcome in Myelomeningococle — These Kids Are Deing
Better Than You Think*
Michael Seiff, MD, Robert Keating, MI), Leonard Seimon, MDD,
Robert Marion, MDD, James Goodrich, MDD, PhD (Bronx, NY)

1:40 rM—1:50 pM

73. The Variability of Familial Neural Tube Defects
Timothy M. George, MD, Marcy C. Speer, PhID, Chantelle M, Walpert, BA,
Joanne E Mackey, RN, Herbert E. Fuchs, MD, PhD, Gosdon Worley, MD
(Durham, NC)

1:50 pMm-2:00 M

74. Pathogenetic Classification of Spinal Cord Anomalies: A Systematic
Approach
Michael D. Partington, MD, Mark S. Dias, MDD, David G, McLone, M3, PhD
(Denver, CO)

2:00 pmM—2:10 M

75. Surgical Decision Making in Tethered Cord Syndrome: A Role for
Thoracolumbar Phase Motion MRI*

]- Michael Desaloms, MD, Zeev T, Feldman, MD, Charles W, McCluggage, MD,
Robert C, Dauser, MD, John P Laurent, MD (Houston, TX)

2:10 pM—2:30 PM Questions
2:30 pM—3:00 PM Closing Remarks

*Considered for Shulman Award.




10,

PosTteEr SESSION

A New Model of Human Medulloblastoma in the Nude Mouse
Daniel R. LeMay, MDD, PhD, Toby MacDonald, PhD, Ronnie I. Mimran,
BS, Keith A. Hurvitz, BS, J. Gordon McComb, MD, Martin H. Weiss, MD,
Berislav V. Zlokovic, MDD, PhID (Los Angeles, CA)

Cerebellar Astrocytoma in Pediatric vs. Adule Patients ,
Vittorio Morreale, Michael J. Ebersold, Lynn M. Quast, Joseph E. Pacisi
(Rochester, MN)

Should Age Be the Deciding Factor in Determining the Need for
Arteriography to Exclude Aneurysm in Children With Oculomotor
Palsy?

Mark S. Dias, MD, Imuaz A. Mehkri, MD, Steven Awner, MD,

Scott E. Olitsky, MD (Buffalo, NY)

Subdural Fluid as an Indication of Hydrocephalus
Michael H. Handler, MD {Denver, CO)

Cerebral Gnathostomiasis
John R, Mawk, MDD (Portland, OR)

Intraventricular Urokinase For the Treatment of Posthemorrhagic
Hydrocephalus: Does a Fibrinolytic State Prevent Need for Shunting?
Joseph Madsen (Boston, MA)

A Novel Method of Cranioplasty Using Corralline Hydroxyapatite*
SooHo Chai, MDD, Michael L. Levy, MD, ]. Gordon McComb, MD
(Los Angeles)

Prevention of Spinal Cord Retethering Using Free Dermal Fat Grafts*
Michael R. Egnor, MD, Mark D. Epstein, MD (Stony Brook, NY}

The Relationship Between Intraoperative Hypothermia and Ventricular
Shunt Infections

Peter C. Gerszten, MD, A. Leland Albright, MD, Tan E Pollack, MD,

R David Adelson, MD (Pittsburgh, PA)

Use of the ISG Wand in the Posterior Fossa
Rick Abbott, MD (New York, NY)

*Considered for Shulman Award.

] SCIENTIFIC ABSTRACTS*I

*Considered for Shulman Award.




1 Decrease in Number of Cholinergic and GABAergic Neurons
in the Neostriatum of Kaolin-induced Hydrocephalic Rat

Yuzuru Tashiro, MD, Toshiaki Hattori, PhDD, Shushovan Chakrabortry, MD,
James M. Drake, FRCSC (Toronto, Ontario, Canada)

The basal ganglia, pacticularly the neostriacum, has an important role in the
initiation and control of voluntary movement. Structural and/or functonal injury
in the neostriatum can kead to spasticity, abnormal gait and posture, and impaired
cognition, abnormalities also frequently seen in hydrocephalus. Having previously
demonstrared a reduction of dopaminergic immunoreactivity in the neostriatum
in the progress of hydrocephalus, the present study was designed to investigate
neostriatal cholinergic interneurons and GABAergic projection neurons,

Hydrocephalus was induced in 12 Wistar rats by intracisternal injection of
0.05ml volume of 25% kaolin solution under microscopic guidance. Four con-
trols received an equal volume of normal saline. The animals were killed 2, 4 and
8 weclks after injection. The numbers of immunoreactive (IR) neostriatal neu-
rons to Choline Acetyltransferase (ChAT) and glutamic acid decarboxylase (GAD),
were counted in 60um-thick representative sections. The total number of all
neostriatal neurons was also counted in 15um-thick sections stained by cresyl
violet (Nissl stain}.

The numbers of neostriatal ChAT-IR neurons was significantly and progres-
sively reduced at 2, 4, and 8 weeks afier the onset of hydrocephalus compared to
contrals (p<.03); GAD-IR neurons were dramatically decreased at 4 and 8 weeks
(p<.05). There was a linear correlation between reduction in neuronal number and
ventricular enlargement for ChAT-IR {p<.001), GAD-IR (p<.001) and total
neostriatal neurens {p<.001). These findings indicate that progressive hydroceph-
alus results in functional impairments of neostriatal specific neurens. This may
explain some of the motor and inteflectual impairment occurring in chis condition.

This project was supported by the Hydrocephalus Research Foundation.




2 Changes in Cholinergic and Noradrenergic Neurons Before
and After Shunting in the Rat with Kaolin-Induced
Hydrocephalus

Yizuru Tashiro, MD, Shushovan Chakrabortty, MD, James M. Drake, FRCSC,
Toshiaki Hattori, PhD (Teronto, Ontatio, Canada)

Loss of intellectual capacity with hydtocephalus has often been attributed to
non-specific causes including white matter injury from venwicular dilatation,
the etiological cause of hydrocephalus, etc. More recent investigations have det-
onstrated neuronal impairment in hydrocephalus implicating neuronal systems
in the pathogenesis of this disorder. Two brain regions well established in intel-
lectual function include the cholinergic basal forebrain nuclei (fearning and
memory), and the noradrenergic Locus Ceruleus (LC) (selective attention and
vigilance). In this study we investigated the changes with hydrocephalus in these
regions, as well as the response to CSF shunting, using immunohistochemistry.

Hydrocephalus was induced in 20 Wistar rats by intracisternal injection of
0.05mli volume of 25% kaolin solution under microscopic guidance. Four con-
trols received an equal volume of normal saline. Ventriculoperitoneal shunts were
inserted at 2 and 4 weeks after kaolin injection (shunted group). Non-shunted
hydrocephalic animals were killed after 2, 4 and 8 weeks survival : shunted ani-
mals were killed at 8 weeks following injection. The morphology of immunore-
active (IR} neurons to Choline Acetyltransferase (ChAT) in cholinergic nudlei
Ch1-6, and Tyrosine Hydroxylase (TH) in the LC, were compared between
shunted and non-shunted groups, and the number of ChAT-IR neurons before
and after shunting was counted in representative sections with 60um thickness.

The number and size of ChAT-IR neurons was progressively reduced in the
process of ventricular dilatation in Chl, 2, 3 and 4 (p < .005). Early (2 weeks),
but not late (4 weeks), shunting restored ChAT' immunoreactivity to control
levels (p < .05). The TH-IR neurons in LC were remarkably compsessed by di-
lated fourth ventricle. CSF shunting also restored TH immunoreactivity in LC.

These findings suggest that a progressive functional impairment occurs in
the cholinergic and noradrenergic neuronal systems in the process of hydroceph-
alus and may contribute to intellectual impairment. Early shunting may prevent
this functional impairment.

This project was supported by the Flvdrocephaluts Research Foundation.

3 Third Ventriculostomy as the Initial Treatment of
Hydrocephalus: A Survey of Opinions

John R.W. Kestle, MD, Raob Alisharan, Bsc, D. Douglas Cochrane, MD
{Vancouver, BC)

Third ventriculostomy is now performed in a number of conditions which
have traditionally been treated with a VP shunt. A survey has been conducted to
determine 1) whether the rate of [llostomy varies among surgeons, and 2) the
factors that influence surgeons’ decision to do a Illostomy. The survey was dis-
tributed by email and was available at the 1996 ISPN meeting. To date, 41 re-
sponses have been received (32 North American, 6 European, 3 SE Asian). The
proportion of new hydrocephalus patients treated with Tllostomy varied widely
(0-100%, mean 22%). Factors that increase the chance of a lllostomy: triventricular
hydro on CT/MR (36/37), cerebellar hemisphere tumour {21/36), isolated ag-
ueduct stenosis (35/37), thin ballooned floor (33/37), tectal tumour (34/37).
Pactors that decrease the chance of a ltlostomy: age <1 year (18/37), dilated sub-
arachnoid spaces (22/37), MMC (24/37), presence of another brain malforma-
tion (19/37), meningitis (35/37), head injury (27/37). The areas of most dis-
agreement were: pontine glioma(15/37 said this would increase the chance of
them doing a [llostomy, 16/37 said decrease), 3rd/4th ventricle tumours. Pre-op
imaging: most require MR (32/37). Technique: balloon dilatation is most com-
mon {22/37}, hole size 2 - 8.5 mm (mean = 4.31), 23/37 penetrate arachnoid in
interpeduncular cistern. Estimated success rate 68.9% (range 30-96%,), If the
Hlostomy falls, 28/37 do shunt, § attempt a repeat IHostomy.

Conclusions: Variation in the rate of Hlostomy as the first treatment for
hydrocephalus is large. It is unlikely that this degree of variation can be explained
by differences in practice patterns. Further work to refine the indications for
Ilostomy is warranted.




4 101 Ways to Do a Shunt: An Analysis of a Practice Survey
on the Management of Shunted Hydrocephalus

Mark S. Dias, MDD, Veerai Li, MD (Buffalo, NY)

Surgery for shunted hydrocephalus is the maost common, and perhaps the
most varied, pediatric neutosusgical procedure. In an effort to better understand
how varied shese practices are, we surveyed 261 neurosurgeons with an expressed
interest in pediatric neurosurgery of which 149 (57%) responded. The data pre-
sented reflects the distribution of answers expressed as a percentage of the num-
ber of responses to that particular question.

Most (909%) shave hair before surgety, and the majority shave along the
entire course of the shunt. Prophylactic intravenous antibiotics are used by 97%,
but only 28% utilized intraventricular antibiotics. The preferred approach for
the proximal catheter was occipital (40%) and frontal (30%); very few routinely
use endoscopic guidance. The peritoneum was the overwhelming site for the
distal catheter. A medium pressure valve without an anti-siphon device was the
preferred valve (41%).

The management of infected shunts varied, based upon the causal organ-
ism; the survey included inquires about treatment plans for 8 common organ-
istns. Intravenous antibiotics were the mainstay of treatment, and were used as
the sole treatment by 20% and 24% for pneumococcal and H. influenzae, re-
spectively. Intraventricular antiblotics were added by 12-38%, most commonly
for gram-negative or fungal infections. Complete shunt removal, insertion of a
ventriculostomy and subsequent reinsertion of a shunt was the favored surgical
option (62-90%) whereas removal and replacement of the shunt at the same time
was proposed by 5-18%.

Routine post-operative studies included computed tomographic (CT) scans
(809%) and shunt continuity studies (35%). Subsequent CT and shunt continu-
ity studies were obtained only in the presence of symptoms or signs by 47% and
70%, respectively. In rank order, the most important variables for diagnosing a
shunt malfunction were dlinical symptoms, increased ventricular size, and el-
evated pressure on a shunt tap.

These results indicate there is a wide variation in the management of shunted

hydrocephalus.

5 Shunt Malfunction in 1996*

W, Jerry Qalses, MD, Bermans J. Iskandar, MD, Colleen A. McLaughlin, RN,
Paul A, Grabb, MD, Timothy B. Mapstone, MD {Birmingham, AL)

Shunt malfunction is one of the most common clinical problems in pediat-
ric neurosurgery. The diagnosis can be both difficult and perplexing even for the
experienced clinician. We evaluated all shunt revisions seen at our institution
from January-July 1996. Sixty-eight patients underwent 100 operations for shunt
malfunctions in this seven month time interval. The criteria for recommending
surgery was evidence of raised intracranial pressure and/or headache. All oper-
ated patients had evidence of shunt blockage, disconnection, catheter malposi-
tion or value-pressure incompatibility. The prospective radiographic interpreta-
tion of preoperative scans (CT or MRI) was reviewed in cach case. In the major-
ity shunt failure was diagnosed or suggested. Evidence of subgaleal fluid was
considered positive evidence for shunt failure even if malfunction was not diag-
nosed in the radiographic report. Twenty-seven percent of the reports made no
mention of shunt malfunction or failure. In this group, the ventricular systems
were desctibed as “smaller, “small”, “unchanged”, “negative” or “stable” with no
other comment to support a diagnosis of shunt malfunction or raised intracra-
nial pressure. In all patients within this group clinical symptoms improved fol-
lowing surgery. We conclude that as many as a quarter of patients presenting with
shunt malfunction will not have the diagnosis supported by a prospective radio-
graphic interpretation of brain imaging. Although the neurosurgical community
can easily assess the clinical situation to determine the need for operation, other
clinicians could easily be reassured by a radiographic report which does not men-
tion or diagnosis shunt malfunction. Today more than ever non-neurosurgeons
are called upon by health maintenance organizations to assess complex dlinical
situations and may rely too heavily on radiographic findings.




6 CSF Parameters Following a Reservoir Tap in Low Birth
Weight Infants with IVH (Intraventricular Hemorrhage)/PHH
(Posthemorrhagic Hydrocephalus): When to Convertto a
Permanent Shunt

Yoon S. Hahn, MD, FACS, FAADP (Oak Lawn, IL)

The treatment of preemies with IVH remains a major problem particularly
when birth weight is less than 1500gm. Current management includes trearment
with acetazolamide or furosemide for temporary measures or lumbar puncrures,
Early shunting surgery is not recommended because of elevated RBCs and pro-
tein and the low birth weight. Subcutaneous reservoir is useful to tap and drain
bloody CSF from the ventricle until the shunt is deemed necessary.

Questions are raised as to the optimum time to of shunt internalization.
Factors for consideration include the severity of IVH/PHH, CSF chemistry and
response to tapping. To answer the question, a prospective study was conducted
in 68 consecutive preemies from 1988 to 1994 under strict protocol (to be pre-
sented). Patient data was collected including gestational age (23-28 weeks), body
weight (550gm to 2740gm), severity of [VH/PHH, cumulative data on numbers
of RBCs and protein from the “daily” taps until the shunt is internalized.

The following interim observations were obtained:

1. Initial RBCs of CSF ranged from 244 to 2 million and ranged from 0-
34,200 at the time the shunt was internalized. Initial CSF protein ranged
from 137-3600 and 54-844 at the time of the shunt surgery.

2. 8.8% {6/68 neonates) never required a permanent shunt and reservoir re-
moved.

3. 22% (15/68) required shunt revisions in 2-8 years.

4, 13.2% (9/68) shunt infection occurred due to either staph epidermidis, Group

B streptococcus, corynebacterium or pseudomonas.

The average number of shunt revisions was 2-3 per patient.

6. Based on these data, a treatment protocol will be presented.

wn

7 CSF Shunt Valve Performance Monitored Telemetrically in
Patients with Shunted Hydrocephalus

David M. Frim, MD, PhD, Denise Fleig, RN (Chicago, 1),
Patricia Reidy, RN, Liliana C. Goumnerova, MD (Boston, MA)

Commercial availability of different rypes of shunt has raised controversy
over the most appropriate shunt valve for hydrocephalic patients, Though their
performance characteristics are well documented in the laboratory setting, there
is little data char describes the in vivo dynamics of intraventricular pressure (TVP)
afier implantation of commonly used shunt systems in humans. We have had
opportunity to couple telemonitoring devices (TeleSensor, Radionics) to differ-
ent shune systems (PS Medical flow-control valve, Delta valve, and siphon-con-
trol device, Cordis Hakim and Orbis-Sigma valves, Codman-Medos program-
mable Hakim valve, Heyer-Schulte low-profile valve-LPV) and to a shunt system
implanted into the internal jugular vein against the direction of flow (El-Shaffei
shunr). In this fashion we have measured the performance characteristics of these
valve systems with respect to IVP at increments of head elevation and compared
these pressures to monitored but unshunted patients, Eleven patients were im-
planted with 14 different shunt systems and telemetrically monitored for IVP at
0% 15%, 30°, 457, 60°, and 90° of head ¢levation. 'Two patients implanted with
TeleSensors to measure IVP in situations other than hydrocephalus served as
unshunted controls. We found that shunt function as a reflection of IVP fell into
two distinct groups: shunts which caused a precipitous drop in TVP with mini-
mal head elevation (PS medical flow control, Cordis Hakim, Codman-Medos,
Heyer-Schulte LPV) and shunts which caused a gradual decline in IVP with
head elevation that resembled the pressures seen in unshunted patients (PS Medical
Delta valve and siphan control device, Cordis Orbis-Sigma, El-Shaffei). Antisiphon
devices were frequently associated with TVP remaining above 0 even at 90° of
head elevation, These data provide a basis for evaluating shunt valve performance
and for predicting valve appropriateness where characteristics such as pressure
dynamics, flow control, and cost are all weighed in the choice of a specific valve
for implantation.




8 The Effect of Shunt Treatment on Cortical Water and
Electrolyte Changes in Hydrocephalic Infant Rats

Hazel C. Jones, PhD, Robert W. Andersohn (Gainesville, FL}

The H-Tx rat has inherited hydrocephalus caused by aqueduct stenosis in
late gestation. There is rapid postnatal dilatation of the lateral ventricles and se-
vere cortical thinning, Previously we have shown that rats with advanced hydro-
cephalus at 21 days after birch, have reduced cortical levels of many organic
osmolytes, indicative of substrate loss, decreased intracellular contents and cell
damage. These changes are reversible with early {(4-day) but not later {11-day)
shunt treatment. To investigate this further, we have examined cortical water, Na,
and K content at 21 days in hydrocephalic rats and in rats with
ventriculosubcuraneous shunts placed at 4 or 11 days. The results were compared
with cerebellar tissue and with tissue from age-matched control littermates (n =
6-8 per group). In untreated rats, cortical H,O (ml/kg wet wt.) increased by
1.4%, and H,O (ml/kg dry wt.) increased by 8.4%. Wer weight concentration
(mEq/kg wet wt.) of Na increased by 26.7% indicaring a substantial increase in
extracellular fluid. There was a small but significant decrease in dry weight con-
centration (mEq/kg dry wt.) of K (-6.0%), indicating a decrease in intraceliular
mass. Cerebellar tissue had small increases in H.O and Na but no change in K.
The significant increases in H,O and Na were prevented by shunt-treatment but
the decrease in K was unchanged in the 11-day shunt (-6.3%) and only partially
avoided in the 4-day shunt (-3.6%). It is concluded that shunt treatment cor-
rected the extracellular edema rhat occurs in hydrocephalus, but that the intrac-
ellular changes are not easily reversed.

9 Reactive Astrocytosis in a New Model of Obstructive
Hydrocephaius®

Martha J. Johnson, Mark G. Luciano, Igoc Ayzman, Arcangela S. Wood,
James P McAllister II {Cleveland, OH)

In order 1o characterize histopathologic changes during the progression of
ventriculomegaly, and to allow subsequent correlation with functional imaging
and analysis of the efficacy of surgical treatments, we have developed a canine
model of obstructive hydrocephalus.

Acute procedures on 13 animals allowed determination of location and size of
the obsttuction immediately after surgery. In 17 chronic animals, hydrocephalus
was induced and the progression of ventriculomegaly was monitored using MRIL
Hydrocephalus was induced by injecting cyanoacrylic glue into the fourth ven-
tricle, Animals were monitored post-operatively for neurological changes and were
scanned using MRI to measure progression of ventricular enlargement. At 5-10
weeks post-induction, animals were perfused with fixative and tissue from sen-
sorimotor cortex was processed for Nissl staining or immunchistochemical analysis
of glial fibrillary acidic protein (GFAP), an accepted marker of neurological injury.

Hydrocephalus was successfully induced in 9 of 17 {53%} of the chronic
animals. The severity of ventricular enlargement was determined by comparison
of Evans’ ratios. Nisst staining failed to reveal any apparent changes in the white
matter of hydrocephalic animals relative to acute surgical controls. Gray matter
regions stained for Nissl substance revealed mild disorientation of neurons. How-
ever, GFAP immunoreactivity in both gray and white matter was altered in hy-
drocephalic tissue relative to acute surgical controls and as a function of the de-
gree of ventricular enlargement. Animals with moderate 1o severe hydrocephalus
exhibired qualirative increases in the number of GFAP positive astrocytes. Mor-
phological changes were manifested by increased astrocyte somal size, process
thickness, number, and length. Apparent increases in the number of vascular
endfeet were also observed in reactive astrocytes present in hydrocephalic brains.

Increases in GFAP content in hydrocephalic tissues relarive to controls strongly
suggest a process of traumaric brain injury as 2 function of ventricular size. The
detected change may cither reflect a secondary effect of impaired neuronal func-
tion, or it may be a cellular response to direct injury of astrocytes. In contrast to
routine Nissl staining, immunohistochemical labeling of GFAP appears to be a
more sensitive indicator of histopathology following chronic hydrocephalus, In
order to further understand the consequences of histopathological change, the ac-
currence of reactive astrocytosis must be correlated with neurophysiological defi-
cits, intracranial pressure, and brain compliance. The large animal model of ob-
structive hydrocephalus developed during this study will enable subsequent exami-
nations of the temporal progression of pathophysiology during ventricular enlarge-
ment, and the efficacy of clinical intervention in reversing this process.

Suppore: Johnson & Johnson Professional, Inc., The Leede Hydrocephalus Fund,
and the Cleveland Clinic Foundarion




10 Cranial Expansion for Slit Ventricle Syndrome with High ICP

Ronaid Young II, MD, Frederick A. Boop, MD, Mohamed Elnabrity, MD,
Charles Teo, MD (Little Rock, AR)

Chronic headaches in shunt dependent children with slit-like ventricles is a
common and difficult treatment problem in pediatric neurosurgery. Rekate has
outlined five different classes of patients with slit-ventricle syndrome (SVS) accord-
ing to findings during ICP monitoring. We have treated eight children with cran-
iocerebral disproportion as evidenced by intermittent rises in ICP with overnight
maonitoring, with cranial expansion procedures according to the algorithm pre-
sented in the aforementioned study. The male:female ratio was 1:1, mean age at
time of shunting 4 months, (one day to 1.2 years), mean age of cranial expansion
5.4 years, and mean time of follow-up of 2.1 years. On presentation the majority of
patients presented with the typical signs and symproms of intermittently increased
ICP except that none had papitledema on fundescopic exam. There were no com-
phications of ICP monitoring nor of the cranial expansions other than bleod trans-
fusions. The authors will discuss the clinical presentation, radiographic findings,
surgical treatment, results and long-term follow-up of these patients,

11 Differentiation Between Cortical Atrophy and
Hydrocephalus Using 'H MRS

Stefan Blum, MD, J. Gordon McComb, MDD, Brian D. Ross, MD
(Los Angeles, CA)

Quanticative 'H MRS to determine cerebral metabolite patterns, and MRI
to determine CSF flow, were applied to 12 patients with ventricular dilatation -
Group A, cortical atrophy (N=5), or Group B, hydrocephalus (N=7) - and in 9
normal controls.

While mean brain water (Group A = 809% + 6; Group B = 86% + 5; normal
= 95% + 4) did not differ between the 2 groups of patients and controls, 'H MRS
distinguished those patients with cortical atrophy (Group A) (*NAA/Cr = 0.69 =
0.17, vs. Normal = 1.06 = 0.16; P< 0.002; [NAA] 5.9 + 1.3 mmoles’kg, vs
normal 8.0 + 1.4; P < 0.02) from those with hydrocephalus (Group B) (INAA/
Cr=1.16 2 0.11; [NAA] =9.2 + 1.2; P > 0.13 and P > 0.07). Lactate levels were
elevated in 3/5 patients with cortical atrophy, but 0/7 of those with hydroceph-
alus. Mean absolute concentrations (mmoles/kg) of the five major cerebral
asmolytes were 41 £ 4 (Group A), 43 = 6 (Group B), and 42 + 4 (normal), so that
despite massive brain deformation, constant osmolality was maintained.

Thinning of the cottical mantle in hydrocephalus may result from osmod-
cally driven reduction in individual cell-velumes, (shrinkage), rather than brain-

compression.

*N-acetylaspartate/creatine




12 Endoscopic Retrieval of Retained Peritoneal Catheters

S. David Moss, M, Kim H. Manwaring, MDD, Harold Rekate, MD
(Phoenix, AZ}

Since the advent of cerebrospinal fluid shunts, every imaginable complica-
tion of shunt surgery has occurred. Shunts have obstructed, disconnecred, frac-
tured, migrated locations and frequently catheters are found to end up in the
petitoneal cavity. Usually patients have been advised of the relative safety of leav-
ing these catheters behind. Perforation of an abdominal viscous resulting in ci-
ther shunt infection or passing the catheter through either the anus, vagina, or
even the inguinal or femoral spaces have been described. Carheters left in the
subcutaneous spaces have shown severe degradation and have virtually disinte-
grated into a calcified and granulomatous mass that prevents complete removal
of the catheter. Similarly, catheters left in the peritoneal cavity may for tissue
reactions and become encysted. They may be a source for recusrent infecrion of
functional shunts. They may result in abdominal pain. Neurosurgeons, uncom-
fortable with retrieval of lost peritoneal catheters may enlist general surgical assis-
tance, Larger laparotomy increases incidence of ileus and shunt infection. Shune
manufacturers have produced peritoneal catheters with smaller outside diameters
maintaining the same inside diameter with smaller catheter profile. Fracture of
these shunts have been described. General surgeons utilizing two laparoscopes
through separate openings have inflated the cavity with CO2 to retrieve lost
catheters.

We have removed 26 retained peritoneal catheters using endoscopic tech-
niques through the same small opening used for trocar placement of the perito-
neal shunt catheter and have encountered success in 26 of 27 attempts with no
complications, The procedure is accomplished in minutes. The procedure and
patient data in presented.

13 Shunt Malfunction Associated with C5F Eosinophilia*

Robin M. Bowman, MD, Joel C. Boaz, MD, Thomas G. Luerssen, MD,
John E. Kalsbeck, MD (Indianapolis, IN)

The significance and management of cerebrospinal fluid eosinophilia in pa-
rients with shunted hydrocephalus has been controversial. Between 1990-1996,
we cared for 15 children who developed marked CSF eosinophilia (greater than
8% of total CSEWBC) after initial ventriculoperitoneal shunt placement. Ten of
these 15 children were born prematurely (25-27 week estimared gestational age)
and developed post-hemorrhagic hydrocephalus. The other 5 children had
ventriculomegaly secondary to aqueductal stenosis or Dandy-Walker malforma-
tion. All of these children developed an early shunt malfunction tarely associated
with an infection. All of their malfunctions were associated with CSF eosino-
philia and elevated CSF protein. These children had a wemendously elevated
mean revision rate (3.3 revisions per new shunt placement} when compated to
the mean revision rate in our overall shunted population (0.93}. Initially, this
condition was managed with hardwate removal and serial CSF aspirations via a
ventricular reservoir until normalization of the CSF vccurred. Recently, we have
shown a trend toward a decreased revision rate by use of oral steroids. We plan to
review this unique entity; our means of diagnosis, management strategies, and
suggest reasons fot its occurrence.



14 MRI Assessment of Third Ventriculostomy

Mark M. Souweidane, Christopher G. Gaposchkin, Linda Heier
(New York, NY)

Internal third ventriculostomy has become the treatment of choice for many
patients with noncommunicating hydrocephalus. Our experience with postop-
erative MRI scanning to assess treatment adequacy in this situation has fed to the
recognition of a composite of findings that are present with a functioning fenes-
tration. Seven patients were recently treated for non-communicating hydroceph-
alus with endoscopic third ventriculostomy. All had pre- and postoperative MRI
scans. Of these seven patients, five were found to have been successfully treated
based on clinical response. 100% of these five patiencs had similar, consistent
findings on posteperative MRI scanning;: (1) minimal or no reduction in lateral
ventricle size, {2) turbulent flow parterns within the third ventricle with signal
void at the fenestration site indicative of patent third ventriculestomy, (3) en-
largement of the convexity subarachnoid spaces, and (4) 2 reduction of the
subependymal periventricular high signal seen on the preoperative proton den-
sity image. Neither of the two patients who failed to respond clinically had these
postoperative radiographic findings.

The postoperative radiographic finding after conventional VP shunting for
treating hydrocephalus, namely a dramatic reduction in ventricular size, is an
unreliable indicator after third ventriculostomy. The lack of this finding post
third ventriculostomy must not be misinterpreted as inadequate treatment. In-
stead, we have found thar a negligible reduction in ventricle size, turbulent third
ventricular flow pattern with signal void, enlargement of convexity subarachnoid
spaces, and diminished periventricular high signal all correlated with good clini-
cal outcome, and are indicative of successful internal third ventriculostomy.

15 Proprionibacterium Acnes Infections of Cerebrospinal Fluid
Shunts*

Ken S. Sato, MDD, Joel C. Boaz, MD, Thomas G. Luerssen, MD,
Martin Kleiman, MD, John E. Kalsbeck, MD (Indianapolis, IN)

Proprionibacterium acnes shunt infections are often difficult to detect or
may be incorrectly dismissed as a contaminant, However, these infections were
the leading cause of non-staphylococcal CSF shunt infections seen during a six
year period of study. B acnes infections generally presented over 6 months after
the shunt was last operated. The most common presentation of P acnes infection
was low grade shunt malfunction with or without fever. Less frequently, R acnes
infections presented at the peritoneal end of a shunt with such findings as ab-
dominal pain, intraperitoneal CSF collection, bowel obstruction or perforation.
In cases of sympromatic P acnes shunt infection the CSF usually showed less
than 200 white cells with near normal glucose and protein. The organisms grow
slowly in anaerobic medium requiring several days ro be isolated. The teatment
of P acnes shunt infections at our institution has typically involved externalization
of the peritoneal end of the shunt and treatment with vancomycin and penicillin.
Subsequently, an entirely new shunt is placed. The clinical presentation, labora-
tory findings and treatment regimes of 11 cases of I acnes infections of CSF
shunts aver the period of titne from 9/89 to 10/95 will be described.



16 Hemodynamic Response to Fontaneilie Compression in
Neonatal Hydrocephalus: Resistive Index Changes Predict
ICP and Need for Shunt

Joseph R. Madsen, MD), George A. Taylor, MD (Boston, MA)

Purpose: Compression of the anterior fontanelle during Doppler examina-
tion of the anterior cerebral artery results in an increase in resistive index (RI) in
newborns with altered cranial compliance. RI is calculated from Doppler studies
by dividing the difference berween systolic and diastolic flow velocity by the
systolic flow velocity. Our purpose was to test this technique in predicting intrac-
ranial pressure and need for surgical shunt placement.

Materials and methods: Sixty-eight Doppler studies were performed before
and during fontanelle compression on 17 infants with hydrocephalus. Twenty-
seven intracranial pressure (ICP) measurements were obtained during CSF re-
moval by ventricular drain (10) or lumbar puncture (8) and correlated with per-
cent change in RI (ARI) during compression in 13 patients.

Results: Baseline RI without fontanelle compression was not a strong pre-
dictor of ICP (r = .1, p = .63). A strong significant correlation was found between
ARI during compression and elevated ICP (r = .8, I' < .0001). Twelve infants
reqquired ventricular drainage catheters. Maximum ARI was significantly higher
in infants subsequently requiring surgical intervention (mean 69 + 8%, range
3196-132%), compared to maximum ARI in infants who did not require ven-
tricular drainage (18 £ 5% , range 3%-29%, p <.002). All infants requiring ven-
tricular drainage had a maximum pre-operative ARI of > 30%.

Conclusions: Hemodynamic response to fontanelle compression can be used
as a non-invasive predicror of progressive ot persistently elevated ICP in new-
borns with hydrocephalus and may be a helpful adjunct in predicting need for
shunt placement,

47 Headache and Arnold-Chiari { Malformation in the Pediatric
Population

Fred ]. Epstein, MD, Jeffrey §. Weinberg, MD, Diana Freed, BS,
James Saddock, BS (New York, NY), Michael Handler, MD (Denver, CO),
Jeffrey Wisoff, MD (New York, NY)

Headache is one of a constellation of presenting symptoms in the pediatric
population with Arnold-Chiari I malformation. There has been disagreement
justifying surgical intervention to treat those patients with headache as a sole
complaint, We believe these patients benefic from surgery. Therefore, we retro-
spectively reviewed our experience, over a 6 year period, with patients less than 3
years of age {mean = 34.8 months) with radiographically confirmed Arnold-Chiari
I malformation operated on at NYU Medical Center. Our series consisted of 2
groups: Group A (n=7) presented with headaches as their only complaing Group
B {n=5) presented with cerebellar and long tract symptoms. No patient received
prior intervention. All patients were treated with a subeccipital craniectomy, cer-
vical laminectomy, duraplasty, and syringo-subarachnoid shunt when indicared.
Follow-up was obtained in 12 patients and ranged from 6 months to 32 months
with 2 mean of 33.9 months. All patients in group A were noted to have rapid
clinical improvement (mean=11.6 weecks) and remain asymptomatic. Group B
patients improved gradually: 1/5 had moderate improvement at 39 months, 1/5
had significant improvement at 52 months, and 3/5 were asymptomatic at a
mean of 18 months. Therefore, we recommend decompression for all symptom-
atic patients with radiographically confirmed Arnold Chiari T malformations.
We conclude that patients less than 5 years old, who present with headache,
respond faster and more completely to decompression than patients with cer-
ebellar or long tract complaints.



18 Surgery of Arachnoid Cysts Involving the Third Ventricle*

SooHo Choi, MD, Arun Amar, MD, . Gordon McComb, MD,
Michael L.]. Apuzzo, MD, Michael L. Levy, MD (Los Angeles, CA)

Introduction: Despite the prevalence of studies regarding arachnoid cysts in
children and adolescents, litele is known about the presentation, treatment, out-
come, and complications of patients harboring third ventricular region arach-
noid cysts. :

Methads: We reviewed our series of thirty-one patients with third ventricu-
lar arachnoid cysts presenting over a fifteen year period. There were twenty males
and eleven females in the study with a mean follow up of seventy-eight months.
A total of thirty-nine arachnoid cysts were present in thirty-one patients, with six
individuals having multiple cysts. The majority of patients (17/31) had intraven-
tricular lesions. Thirty patients were diagnosed by radiographic imaging follow-
ing the progression of a neurological deficit. All cysts were found to be increasing
in size on serial scans.

Results: Eighty-seven percent of patients (27/31) had hydrocephalus on theit
initial imaging studies; while, four patients had normal ventricular size. Five pa-
tients were treated with shunting and aspiration of the cyst, with two of the cyst
catheters being placed stereotactically. Thirteen patients underwent fenestration
alone; whereas, another thirteen parients had craniotomy along with emporary
external drainage. Post-operatively, an additional sixteen patients eventually re-
quired shunting. Hyponatremia or hypernatremia occutred in nineteen percent
of patients; while, less common complications included transient hemiparesis,
subdural hygroma, seizure and progressive visual loss. Two patients had recur-
rence of their arachnoid cysts.

Conclusion: Third ventricular arachnoid cysts can be approached safely with
2 minimal amount of morbidity or mortality. Even after shunt placement for
hydrocephalus, the cyst can progressively enlarge and cause neurologic deteriora-
tion. Therefore, fenestration is important in the long-term treacment of these
cysts, With fenestration, thirty-nine percent (10/26) of the patients were able to
avoid shunting.

19 Drop Attacks in Children with Chiari | Malformation—A
Prelude to Sudden Death?

Sohaib Kureshi, MD, Timothy M. George, MD (Durham, NC)

Recently, it has been reported that Chiari 1 malformations may be a cause of
sudden death in children. We report two children that presented with “drop
attacks” who were found to have Chiari I malformations. Ne other cause for the
brief episodic loss of consciousness could be found. Both underwent urgent pos-
terior fossa decompression and duroplasty with resolution of their symptoms
immediately postop. At follow-up, they continue to do well and have not had
any more “drop” spells. We propose that Chiari I malformations in children can
indeed be a cause of sudden death and that “drop attacks” are the eatly manifes-
tation of impending doom. Urgent surgery is required to prevent death.



20 Benefits of Aggressive Fenestration Versus Limited
Fenestration or Shunting of Enlarging Temporal Region
Arachnoid Cysts*

Arun Amar, MD, SooHo Choi, MD, Michael Levy, MD,
]. Gordon McComb, MD {Los Angeles, CA)

Introduction: The natural history of temporal region arachnoid cysts in chil-
dren is variable. While some remain static, incidental findings, others may en-
large and exert local mass effects or contribute to hydrocephalus. The extent of
communication berween the cyst and the ventricles, which is similatly variable, is
often difficult to assess preoperatively. This explains, in part, the poor results in
some patients who merely undergo CSF diversion or limited fenestration into
the Sylvian fissure. Recently we have been aggressively treating these cysts by
exposing the entire cyst wall and fenestrating them into the suprasellar and basi-
lar cisterns. We compared the results with this approach to those with smaller
fenestrations or initial attempts at shunting the cyst and/or ventricles.

Methods: Over the past 15 years, 42 children (31 males and 11 females)
presented with enlasging temporal region arachnoid cysts. Six had associared hy-
drocephalus at presentation. The mean age was 65 months, and mean durarion
of follow-up was 56 months. 24 patients (group 1)} were initially managed with
shunting {5 patients) or limited fenestration (19 patients). The remaining 18
patients (group 2} underwent aggressive fenestration.

Results: Of the 5 patients undergoing initial shunting, 3 (60%} required
subsequent fenestration, Of the 19 patients initially created with limited fenes-
tration, 10 (53%) required subsequent shunting, compared with only 2 of the 18
patients (11%) in group 2. Operative complications group 1 included 2 patients
with transtent hemiparesis and 1 patient requiring a subdural-peritoneal shunc.
Those for group 2 included 2 patients with transient hemiparesis, 2 patients with
transient CN III compromise, 1 post-operative seizure and 1 patient requiring a
subdural-peritoneal shunt.

Discussion and conclusions: Aggressive fenestration of temporal arachnoid
cysts minimizes the chance of needing a shunt and its attendant morbidity. Less
aggressive attempts with initial shunting in the absence of hydrocephalus do not
result in significant reduction of cyst size and may require subsequent craniotomy
for fenestration, Patients with hydrocephalus at presentation, however, will likely
need both a shunt and a fenestration.

21 Efficacy of Re-Operation for Symptomatic Recurrent Chiari
Malformation

Charles Teo, Frederick Boop, Bruce Cherny (Litte Rock, AR)

Suboccipital decompression with or without duraplasty and release of arach-
noid adhesions is a well recognized treatment for symptomatic Chiari malforma-
tion in the Spina Bifida population. Studies showing long term follow-up have
demonstrated excellent results from this procedure. However, the concept of re-
operation for recurrent symptomatic Chiari malformation remains controversial.
We present a retrospective study of 12 patients seen in the last 10 years at Arkan-
sas Children’s Hospital with Spina Bifida and previous surgery for Chiari malfor-
mation. The mean time between the fitst and second procedure ranged from 18
months to six years, and averaged 40 months. Results of surgery will be presented
with particular reference to operative findings and technique employed. Compli-
cations after re-operation were no worse or more frequent than after the first
procedure. The worthiness of re-operation will be discussed and recommenda-
tions will be made regarding the optimal technique required at the initial proce-
dure to avoid early re-operation.



22 One-Stage Aggressive Surgical Management of Pediatric
Arachnoid Cysts*

Paul Jensen, MD, Edward Kosnik, MD {Colurmbus, OH)

The goal of surgical management of pediatric arachnoid cysts is to accomplish
decompression by means of a single operative procedure that will not require addi-
tional revision and can be performed without morbidity. While it has been pro-
posed that ideal management would leave a child treated for this disorder shunt
independent, we feel that placement of cystoperitoneal shunt during initial eyst
decompression is an important adjunct to the achievement of this goal.

We present a retrospective analysis of a large series of pediatric arachnoid
cysts operated on by one neurosurgeon and describe the surgical strategy that has
resulted in a near 100% long-term cyst decompression without need for subse-
quent reoperation. Between 1980 and 1996 over one hundred children with an
arachnoid cyst were operated on by Dr. Edward Kosnik at Columbus Children’s
Hospital. All patients underwent craniotomy to gain access to the cyst. Excision
of as much cyst wall as possible under microscopic vision was performed in most
patients. Finally, cystoperitoneal shunt was performed under direct vision and
magnification to assure ideal location that would not be subject to occlusion by
residual cyst membrane or collapsing cyst. A smaller number of patients prima-
rily underwent cyst excision alone, such as suprasellar and CP angle cysts, where
shunt placement was not deemed optimal. All patients were followed up by CT
scan analysis.

In our total series of pure arachnoid cyst patients, none required secondary
surgery for shunt revision. In a few patients with other additional problems, a
few required subsequent revision, There was no significant morbidity and no
mortality.

We conclude that concomitant cystoperitoneal shunting with open arach-
noid cyst decompression provides the optimal approach for treatment of pediat-
ric arachnoid cysts.

23 Brainstem Width and Tentorial Angle Correlate with
Outcome Following Decompression for Type | Chiari
Malformation*

Neil A, Feldseein, Tanvir E Choudhri, Charles J. Prestigiacomo,
Samuel C. Kim, E. Sander Connolly, Jr. (New York, NY)

A subset of Chiari I malformation (CM} patients tends to have worse out-
come after surgical decompression. Previous studies have suggested that the ratio
of posterior fossa volume to supratentorial volume on MRI correlates with ben-
efit from surgery. To identify other radiological markers which may predict ont-
come we retrospectively reviewed the records of patients undergoing CM decom-
pression at our institution between 1991 and 1996 and identified four patients
with suboptimal post-operative courses. In addition to poor neurological recov-
ery, these patients had impaired wound healing and all ultimately required
ventriculoperitoneal (VP) shunting. As a control, we chose five patients with
benign postoperative courses without need for VI shunting and with reversal of
neutological deterioration. We reviewed the records and radiological studies for
these 9 patients and for each computed the following variables from mid-sagittal
MRI scans: tentorial angle (formed by the tentorium and a line from the torcula
to the opisthion), and the sizes of the prepontine cistern, brainstem, and cerebel-
tum at the pontomedullary line (PML), a line constructed parallel to the foramen
magnum at the pontomedullary junction. The mean brainstem width in patients
with poor outcome was 19.5£1.6% of the total posterior fossa width at the PML
versus 25.8:2.0% in patients with good outcome (p=.05). The mean tentorial
angle for patients with poor outcome {90.1£6.7°) trended higher than for pa-
tients with good outcorme (80.4+2.9%). These findings suggest two radiological
markets which may help idencify a subser of CM patients prone to poor postop-
erative courses and assist intra- and post-operative management.




24 Syringomyelia of the Distal Spinal Cord in Children*
Hal Melizer, MD, Hector E. James, MD (San Diego, CA)

We describe five children with syringomyelia of the distal cord. One child
presented with abnormalities of bowel and bladder function, one with intermit-
tent lower extremity pain and flexion spasms, rwo with an association with
lipomeningoceles, and one child had spina bifida occulta without symptomatol-
ogy. All were imaged by spinal ultrasonography or MRL None of the patients
had hydrocephalus, Arnold Chiari malformation, or previous history of trauma.
Four patients were treated with syrinx-peritoneal shunts, because of progressive
enlargement of the syrinx. In the ewo symptomatic patients, there was a resolu-
tion of the clinical findings. All patients underwent follow-up spinal MRI in a
period of three to six months after the shunt procedure and all had a collapse of
the syringomyelia. The conservatively managed patient has not demonstrated
any clinical progression or enlargement of the syrinx on yearly imaging in the
four years of follow-up. We conclude that in otherwise healthy children who
present with bowel or bladder dysfunction and/or lower extremity disturbances,
the physician should consider in the differential diagnosis that of syringomyelia
of the distal cord and neuro imaging of the spinal canal should be performed.
Patients with lipomeningoceles need to be monitored for the possibility of a syr-
inx formation after lipoma surgery, as has been previously described by others.

25 Urgent Radiation Therapy for Pineal Region Malignant
Teratomas

E. Christopher Troup, MD, Robert A. Sanford, MD, Larry Kyn, MD,
Michael S. Muhlbauer, MD, Jennifer Eldted, RN {Memphis, TIN)

Reported is a series of 3 children from 1985 to 1995 with pineal region
malignant teratomas who were urgently radiated following precipitous neuro-
logic decline. All were male, age at diagnosis ranged from 8 to 15 yeats. Ali had
ventriculoperitoneal shunss placed prior to evaluation at St. Jude Children’s Re-
search Hospital (SJCRH), and their pineal tumor histology verified as malignant
teratommas.

At the time of initial evaluation at SJCRH, each was neurologically intact
with the exception of a Parinaud’s. Prior to the onser of treatment, all had acute
neurologic decline (obtundation with decerebrate posturing). Emergent
neuroimaging revealed interval tumor growth, and functioning shunts. The pa-
tients were given intravenous steroids, and started urgently on a course of radia-
tion therapy, followed by multi-drug chemotherapy. Neurologic deficits improved
stowly. Follow-up neuroimaging demonstrated a decrease in tumor size.

Each subsequently underwent delayed (4-12 months) craniotomy for gross
total resection, the tumor having converted to benigh teratoma. The patients
have remained neurologically intact and tumor free since tesection ranging from
2 months to 10 years.

The rationale for avoiding surgical decompression at the tite of neurologic
deterioration in favor of emergent radiotherapy and later pross total resection
after conversion from malignant to benign histology will be presented.




26 Superficial Neuroepithelial Tumors of Infancy and Childhood

Richard Ellenbogen, Hernando Mena {Washington, DC), Leslie Sutton
(Philadelphia, PA), Lucy Rourke, Rocco Armonda (Washington, DC),
Anp-Christine Duhaime, Luis Schut (Philadelphia, PA)

We report a series of 12 superficial cystic neuroepithelial tumors of infancy
and childhood collected from 1987-1995 from the Children’s Hospital of Phila-
delphia and Walter Reed Army Medical Center/Armed Forces Institute of Pa-
thology. Patients ranged in ages from 4 months to 14 years with a mean age of 2
years. Presentation included hydrocephalus, focal motor deficits and seizures. All
lesions were supratentorial with the parietal (n=7), temporal (n=2) and frontal
(n=1} regions being affected. All lesions were cystic with a region of superficial
cortical enhancement. Average lesion size was 6 by 5 cm, with a range of 3-10
em. The cysts were separated from the ventricular system and typically had
xanthrochromic fluid. Pathologic review was divided into superficial cerebral as-
trocytomas (n=2) and desmoplastic gangliogliomas (n= 10}). No difference in
survival or outcome was appreciated from these two subgroups. All but one pa-
tient had complete surgical resection with one patient who had subsequent ma-
lignant degeneration with disease progression and death from residual tumor
One adolescent patient who presented with focal motor selzures underwent func-
tional magnetic resonance imaging which revealed bilateral motor representation
for the contralateral hand supporting the concept that this was a long standing
tumor. The pathologic review of these lesions revealed a spectrum of desmoplas-
tic astrocytic components, neuronal components and neuropil with cortical dis-
otganization.

27 Anomalous Expression of Cell Cycle Regulatory Proteins in
Pediatric Brain Tumors

Joseph Petronio, MD, C. David James, PhD, Jing Ye, MD, Ju He, MD,
James R. Allen, PhD {Adanta, GA)

We have examined an unselected panel of 25 primary pediatric brain tumors
of varying grades of malignancy for alterations in the pattern of expression of the
retinoblastoma protein (pRb) and the proteins which modulate its activity, cyclin
D1, cyclin-dependent kinase (cdk4), and p16™*, Immunoblotting of tumor
tysates revealed high incidences of aberrant expression of these proteins in all
classes of tumors. Lack of p16™ or pRb expression was evident in 17/25 (68%)
and 9/25 (36%) tumors, respectively. High-level overexpression of cyclin D1 and
cdled occurred in 7/25 (28%) tumors each. Anomalous expression of at least one
of these proteins was found in 23/25 (92%) samples examined, and 16/25 (68%)
wumors exhibired significant multiple anomalies of protein expression in this regu-
latory pathway. In contrast to other tumor, including malignant astrocytomas of
adults, homozygous deletions of the P16™ gene were detected in only 2/25
(8%) tumors, a glioblastoma multiforme and a primitive neuroectodermal tu-
mot. No amplifications of the genes encoding cyclin D1 or cdk4 were found
among the 20 astroglial tumors or § primitive neuroectodermal tumors studied
in this panel. Consequently, there were no detectable gene alterations in the ma-
™%, eyclin D1, and/or
cdkd was observed. Subsequent analysis using Southern hybridization with me-
thylation-sensitive restriction endonucleases revealed that hypermethylation of the
P16™¥ gene is not the mechanism of gene silencing in these tumors, Nonetheless,
these data indicate that the abrogation of cell cycle regulatory mechanisms medi-
ated through the pRb pathway is common in brain tumors in children,

jority of cases for which anomalous expression of pl



28 Pediatric Low Grade Astrocytoma—Results of Surgery and
Multifactorial Analysis in Tumors Distributed Throughout
the Entire Neuraxis

Robert A. Sanford, Amar Gajjar, Michael S, Muhlbauer, Larey E, Kun,
E. Christopher Troup (Memphis, TN}

Introduction: From January 1984 to July 1994, 142 patients (age 2 months
to 19 years) with low grade astrocytoma were treated. Gross total resection {GTR)
was accomplished in 799% of cerebellar and cerebral hemispheric tumors. For
tumors in other sires, biopsy or less agpressive resection or stereotaxic biopsy was
the standard.

Surgery was followed by observation in 107 cases, radiation therapy in 31,
and chemotherapy in 4. Results: The overall survival is 909 2 3% (SE) at 4 years.
Progression free survival (PES} is significantly better for patients with cerebellar
and cerebral hemisphere tumors {n = 75) than those with tumers in other sites (P
= 0.00006). At 4 years follow-up estimate, gross total resection resulted in pro-
gression free survival in 899% and incomplete resection tesulted in 77%. Histol-
ogy (juvenile pilocytic vs. astrocytoma NOS) has not been a significant correlare
with progression free survival in an analysis controlled for tumor site and parient
age. Patients less than 5 years at diagnosis had a poorer progression free survival
than older children regardless of histology (P < 0.003) or tumor site (P < 0.0002).
Treatment of progressive/recurrent disease is effective in a majority of patients,
but appeared more successful in patients wich hemispheric than thalamic or hy-
pothalamic tumors.

Gross total resection of cerebral and cerebellar hemispheric low grade astro-
cytoma is clearly the treatment of choice; however, the optimal surgical approach
to central midline tumors is less clear in our series.

29 Platelet-Derived Growth Factor induces Differentiation of
Neuroepithelial Stem Cells into Neurons*

John K. Park, MDD, PhD, Brenda P Williams, PhD, Charles . Stiles, PhD
(Boston, MA}

Neuroepithelial cells are located in the ventricular zone of the embryonic
brain. They are the precursor cells for the neurons, oligodendrocytes and astro-
cytes of the adule cerebral cortex. In examining the potential role of various ceflu-
lar growth factors in brain development, we noticed that platelec-derived growth
factor (PDGF) receptors were activated in embryonic rat brain tissue, We there-
fore investigated the effects of PDGF on neuroepithelial cell division and differ-
entiatiot,

Neuroepithelial cells were isolated from embryonic rats and cultured over-
night in PDGF-free medium. The following day, cells were pulsed with PDGF
for time periods of 30 minutes to 12 hourss, washed to remove any unbound
PDGE and then cultured in PDGF-free medium for an addidonal 7 days. Ac the
end of the culture period, the resulting cells were labeled with cell-type specific
antibodies to determine the distribution of neurons, astrocytes, and oligoden-
drocytes present.

Analyses of the cultures reveal that in the absence of PDGE 32.5 + 5.7% of
the cells are neuronal while 67,5 £ 5.7% remain neuroepithelial. Following a 30
minute pulse of PDGE 62.8 + 7.0% of the cells are neuronal while 37.3 £ 6.9%
remain neuroepithelial (p<0.0001). Glial cells comprise <1% of both experimen-
tal and contrel cultures. The effects of longer PDGF pulses ate similar. Further
experiments indicate thar RINA but not protein synthesis is required for the ac-
tions of PDGE

The studies presented here indicate that PDGFE may have a role in the early
development of the cerebral cortex by regulating the formation of neurons. These
findings have implications not only on developmental disorders of the cortex but
also on the pathogenesis of primitive neuroectodermal and neural-derived tumors.




30 The Relationship Between TP53 Mutations and
Overexpression of p§3 and Prognosis in Malighant Gliomas
of Childhood

Tan Pollack, Ronald Hamilton, Sydney Finkelstein, Jeffrey Campbell,
A, Tulio Martinez, Richard Sherwin, Michael Bozik, Susanne Gollin
(Pittsburgh, PA)

High-grade astrocytomas have been reported to carry a better prognosis in
children than in adults, although the prognosis for individual children with these
tumors remains somewhat unpredicrable. Whereas prolonged discase control is
achieved in some pediatric patients after surgery and adjuvant therapy, others ex-
hibit rapid disease progression that resembles the generally dismal outlook of these
lesions in adults. Because recent studies have indicated that p53-dependent apoptosis
mechanisms are involved in the cytotoxic effects of radiation and conventional
chemotherapy, we questioned whether p53 status might be associated with out-
come in childhood malignant gliomas. We therefore examined p33 status, both
immunohistochemically and by direct sequencing of exons 5 te 8, in a series of 29
archival pediatric malignant non-brainstem gliomas treated consecutively at our
institution between 1975 and 1992, in which clinical, histologic, diagnostic, and
therapeutic parameters were previously defined. Eighteen tumors had dense p53
staining in the majority of cells, although only 11 had murations of the p53 gene
(TP53). On univariate analysis, there was a significant association between p53
overexpression as assessed immunchistochemically and a shorter progression-free
survival (PFS) and overall survival (OS) (p = 0.019 and 0.013, respectively; rank
sum test), In addition, there was a significant association between TP53 mutations
and a poorer PES (p = 0.04), and a strong trend towards a shorter OS among
patients with TP$3 mutations (p = 0.06). Median PFS and OS for patients with
TP53-mutated tumors were 6 months and 16 months, respectively, and for those
with p33 overexpression 5.5 months and 14 months, respectively, vs. 16 months
and 25 months, respectively, for those without TP53 mutations and 25 months
and > 4 years, respectively, for those without p53 overexpression. The percentage of
patients in this series with TP53 musations (37.9%) was substancially higher than
in previous studies of childhood gliomas, comparable to the frequency of mura-
tons noted in adult gliomas. TP53 mutation status did not correlate with either
extent of resection ot tumor histology (grade III vs. IV). However, there was a
strong association between age and both TP53 mutation and p33 overexpression,
which were less frequent in tumors from children younger than 4 than from older
children (p = 0.02 and 0.01, respectively). These results indicate that, in contrast to
the findings of prior reports, childhood malignant gliomas do not as a group differ
significantdy from adult malignant gliomas in terms of their incidence of TP53
mutartions, although young children do appear to have a lower frequency of muta-
tions. Moreover, p53 mutation and expression status appears to be associated with
prognosis in childhood malignant gliomas and may provide a basis for stratifying
patients biologically in future malignant glioma studies.

31 Survival and Prognostic Factors of Children with
Ependymomas Treated on CCG-921

A. Leland Albright, MD (Pittsburgh, PA), Jeff Wisoff, MDD (New York, NY),
Patricia L. Robertson, MD (Ann Arbor, MI), Paul M. Zeltzer, MD
(Orange, CA), James M. Boyett {Memphis, TN), Lucy B. Rorke, MD
(Philadelphia, PA), Philip Stanley, MD (Los Angeles, CA}

We analyzed the correlation between prognostic factors and survival in 32
children with ependymomas, 21 benign and 12 malignant, who were treated in
CCG-921 with resection, irradiation and chemotherapy, from 1986-1992.
Children’s ages ranged from 2-17.3 years, with a mean of 7.0 years. Overall sur-
vival and progression free survival were compared with the following prognostic
factors: extent of resection, tumor site, pathology, age, and chemotherapy used
(CCNU/{Vincristine or the 8-drugs-in-1-day protocol).

Five year overall survival and progression-free survival were 64% and 50%,
respectively, Neurosurgeons thought they performed rotal umor resections in
47% and »>90% resections in 34%. Postoperative imaging revealed <1.5cm-3
residual in 93% of those with a “total” resection and 73% of those with a “>90%”
resection.

Two factors were significantly associated with outcome: the surgical estimate
of extent of resection and the amount of residual tumor visible on postoperative
scans. Five year progression-free survival was 79% for those with rotal resections
and 24% for those with less-than-total resections, p=0.0001. More than 50% of
patients with >1.5¢m® residual tumor relapsed within one year. There was no
correlation between survival and histopathology (anaplastic or benign}, tumor
location (supratentorial or infratentorial), M-stage (only 3 tumors were >M-0),
race, age or gender. There was no difference in survival berween the rwo chemo-
therapy regimens, and survival was comparable to historical treatment without
chemotherapy.

Extent of resection is highly associated with survival in children with ependy-

momas and some risk of neurologic deficit is probably reasonable in order to
achieve a complete resection,



32 Long-Term Follow-up of Resected Optic Nerve Gliomas:
Influence of Residual Tumor on Outcome

Edgar M. Housepian, Kevin Yao, David W. Pincus, E. Sander Connolly, Jr,
Davinder Singh (New York, NY)

Introduction: Considerable evidence supports a conservative approach to
the treatment of optic pathway gliomas, For unilateral optic nerve tumors pre-
senting with disfiguring proptosis, surgical excision results in excellent cosmetic
results. However, the precise role of adjuvant therapy in incompletely resected
tumeors remains unclear due to the indolent, yet anecdotally unpredictable na-
ture of these lesions. To address this issue, we obrained near 20 year follow-up of
a consecutive series of patients with resections of solitary optic nerve gliomas

(ONG).

Methods: A retrospective review of the management of all 35 patients who
underwent resection of unilateral ONG by a single surgeon between 1963 and
1995 was performed. A transcranial approach with gross total resection was done
in all cases. Hospital and office records were examined and long-term follow-up
was obtained by telephone questionnaire.

Resulis: Records were available for 32/33 patients with long-term (>1 yr)
follow-up for 29 of the 32 included in this series (91% of included subjects; 83%
of entire series). Twenty-three patients were treated with resection alone and 6
received surgery plus radiation therapy. No patients were given chematherapy.
Review of pathology reports revealed no residual tumor in the optic nerve scump
in 15 patients (52%), possible residual in 5 patients (17%) and definite residual
in 9 (31%). There were no recurrences in any patients and one death of unrelated
causes at most recent contact with a mean follow-up of 18 years.

Conclusions: Optic nerve gliomas causing proprosis may be resected with
minimal morbidity. The presence of residual tumor in the optic nerve stump
does not appear to be of prognostic significance and our data does not support
the use of radiation therapy in these cases.

33 Immunotherapy for 9L Gliomas with IL-12*

Jeffrey W. Campbell, lan E Pollack, Hideho Okada, Hideaki Tahara,
Michael E. Bozik, Michael T. Lotze (Pittsburgh, PA)

Conventional therapies for malignant gliomas have been unsuccessful in
eradicating tumor in most patients. This has lead to considerable interest in novel
strategies that target characteristics of the rumor which differ from the surround-
ing normal brain, including modulation of the immune system to enable it to
recognize tumor cells as foreign. To this end, we are investigating IL-12 as a
potent immunomodulator for malignant gliomas.

Method: 9L glioma cells were transfected with cither the genes for IL-12
and neomycin resistance {neo} or neo alone. Our 9L-IL12 cell line produces 60-
90 ng 1L-12/10° cells/48 hours. Groups of six Fisher rats, syngeneic with the 9L
tumor line, were injected subcutaneously with tumor in the right flank as fol-
lows: Group A- 2x10° 9L-IL12; Group B- 2x10° 9L-IL12; Group C- 2x10° 9L-
neo; Group D- 2x10° 91-neo. Tumor volume was calculated by the formula for
the approximate volume of a spheroid (LxW?/2}. Animals were sacrificed
when the tumor size significandy interfered with ambulation.

Results: The 9L-11.12 tumers were significantly smaller then the 9L-neo as
early as 10 days after implantation. At 10 days, the tumor volume from groups A
and C (2x10° cells implanted) were 76 cu mm and 181 cu mum tespectively
(p=0.004, t-test). Likewise, the tumer volumes from groups B and D (2x10° cells
implanted) were 135 cu mm and 341 cu mm respectively {p=0.016, t-test). In
addition, 6 of the 12 animals injected with 9L-neo umors were sacrificed for
large tumor volume while none of the animals injected with 9L-IL12 tumors
were sacrificed {p=0.005, Chi-square). The rumorigenic dese for 9L-neo, where
the majority of animals were sactificed for tumor growth, was 2x106 cells. By
contrast, the tumorigenic dose for naive 9L cells is less than 2x10° cells.

Discussion: Tumor cells that produce IL-12 appear to grow slower and re-
gress to smaller volumes than cells with the neo gene alone. Animals injected
with 9L-neo tumor cells who were not sacrificed within the first two weeks for
large tumor volumes exhibited some regression of their tumors as well, likely
because the neo gene itself is immunologically active, which emphasizes the im-
portance of including appropriate controls in gene transfection studies. Studies
utilizing IL-12 for intracranial gliomas are in progress.




34 Cerebello-Medullary Fissure Approach to the Fourth
Ventricle: Resection of Fourth Ventricle Tumors Without
Splitting the Vermis*

Jordi X. Kellogg, MD, Joseph H. Piatt, Jr., MD (Portland, OR)

Standard surgical practice for excision of fourth ventricle tumors enails split-
ting the inferior vermis, but incision of the vermis and lateral retraction on the
dentate nuclei and their outflow tracts have been implicated in the development
of the so-called cerebellar mutism syndrome. We describe a surgical approach in
which the cerebellar vermis is preserved.

Clinical experiences with cight patients hatboring fourth ventricle tumors
were supplemented by fixed and fresh cadaver dissections. Anatomic illustra-
tions, prosections, and intraoperative photographs are presented. The senior
author’s case material is tabulated, and dinical examples are discussed.

Dissection of the arachnoid membranes and division of filamentous arach-
noidal attachments allow separation and elevation of the cerebellar tonsils and
exposure of the tela choroidea along its attachment to the dorsal surface of the
medulla at the taenia ventricularis. The tela can be opened by sharp microdissec-
tion from the foramen of Magendie to the foramen of Luschka to expose the
lateral recess of the fourth ventricle. Division of the tela allows additional eleva-
tion of the cerebellar tonsils, which can be mobilized further by opening of the
tonsillo-vermian fissures, Performance of this dissection bilaterally opens the en-
tire inferior end of the fourth ventricle and, particularly after excision of a large
fourth ventricle tumor, gives a panoramic view from one lateral recess to the
other and from the obex to the aqueduct without incision of the vermis.

The cerebello-medullary fissure approach yields exposure comparable to what
can be achieved by splitting the vermis and may minimize the risk of neurologi-
cal complications.

35 A Randomized Clinical Trial to Compare Selective Posterior
Rhizotomy Plus Physiotherapy with Physiotherapy Aione in
Children with Spastic Diplegic Cerebral Palsy

Paul Steinbok, Ann Reinet, John Kestle, Robert Armstrong,
Richard Beauchamp, Douglas Cochrane, Robert Keyes
(Vancouver, British Columbia)

Selective posterior rhizotomy (SPR) is frequently done to treat spasticity in
children with cerebral palsy, but the value of the operation has been challenged.
A randomized controlled trial was carried out to determine whether SPR fol-
lowed by intensive physiotherapy was more effective than intensive physiotherapy
alone in improving moter function in children with spastic diplegic cetebral palsy.

The study comprised 30 children between 3 and 7 years, who had spastic
diplegia with spasticity severe enough to impede gross motor function, and who
had access to appropriate physiotherapy in their home community. Patients ran-
domized to the surgical arm (n=15) had surgery within 1 month, and had inten-
sive physiotherapy for ¢ months postoperatively. Patients randomized to physio-
therapy only (n=15) had identical intensive physiotherapy for 9 months. Patients
were assessed by a blinded physiotherapist prior to initation of therapy, and at 3,
6, and 9 months. The primary outcome measure was the change from baseline to
9 months in the Gross Motor Function Measure (GMFM), a quantitative and
validated measure for use in children with spastic cerebral palsy.

There was a statistically significant and clinically important improvement in
outcome for the children with rhizotomy, with a mean increase in GMEFM score
at 9 months of 11.3% for the surgical group compared to 5.2% for physiotherapy
only (=3.03, p=0.007).

This study shows that selective posterior rhizotomy improves function of
children with spastic diplegic cerebral palsy, over and above the improvement
that might be obtined by intensive physiotherapy alone, thus validating this
surgical procedure.



36 Changes in Spasticity and Strength as a Result of Selective
Dorsal Rhizotomy

Jack Enggsberg, Kenneth Olree, Sandy Rossa, T. S, Park (St. Louis, MO)

Selective dorsal rhizotemy (SDR) is performed on children with cerebral palsy
te minimize or eliminate the influence of spasticity. A limitation associated with the
surgery is muscle weakness, This investigation quantified changes in hamstring spas-
ticity (i.e., velocity dependent resistance to passive strerch) and maximum active-joint
torques as a function of SDR surgery. Sixteen children with spastic diplegic cerebral
palsy (CP group) undergoing SDR were tested the day prior, and approximately 8
tnonths post-surgery. Six children with able bodies (AB controls) made up a control
group. For the spasticity measure, a dynamometer extended the passive leg through 2
range of motion at speeds of 10, 30, 60, and 90°/s while monitoring the resistive
torque from the hamstrings. For the active torque measure, the machine flexed the leg
at 10°/s while the child performed a maximum concentric contraction of the ham-
strings, Work Values for the torque-angle data were calculated for each speed and
child. For the spasticity measure, linear regression was used to derive the slope of the
line of best fit for the work-velocity data. Work by the hamstrings was used for the
strength measure. T-tests were employed for detecting significant differences {p<0.05).
Pre-surgery, the hamstring spasticity in the CP group (0.0300 J/(°/s), 6=0.0254) was
significamtly greater than that of the AB controls (0.0031 J/(*/s), ¢=0.009). Post-
surgery values (0.0089 J/(°/s), 6=0.0119) were significantly less than pre-surgery val-
ues and not significantly different than AB controls. Unexpectedly, post-surgery val-
ues for maximum flexion work of the hamstrings (0.33 J/kg, 6=0.25) were signifi-
cantly greater than presurgery values (0.18 J/kg, 6=0.22), although both pre- and
post-surgery work values were significantly fess than similar values for the AB controls
(0.62 J/kg, 6=0.17). Tt was concluded that SDR with past-surgery physical therapy
reduced spasticity and increased ability to do work in the hamstrings. The first con-
clusion is supported by the literature, while the second is not. Results from a few

individuals support lizerarure stating that care must be taken in selecting patients for
SDR. These methods could aid in the process.

37 Chronic Intrathecal Baclofen for Spasticity of Cerebral Origin
Jeffrey W. Campbell, A. Leland Albright, Margaret . Barry (Pictsburgh, PA)

While intrathecal baclofen {ITB) infusion through an implantable pump is
an effective treatment strategy for spinal spasticity, the morbidity exceeds 50% in
some studies, with catheter dysfunction the most common culprit. Less is known
about the efficacy and safety of I'TB for spasticity of cerebral origin. The follow-
ing is a review of efficacy and morbidity from ITB infused through program-
mable pumps for cerebral spasticity between 1989 and 1995 at the Children’s
Hospital of Pittsburgh. Patients with cerebral spasticity are selected for a trial of
ITB by 2 multi-disciplinary team. The trial is a double blind cross-over study
with serial injections of baclofen and placebo through lumbar punctures and
assessment of spasticity before and after each injection using the Ashworth spas-
ticity scale. If a significant improvement in spasticity occurs with I'TB, the pa-
tient is offered an implanted programmable pump for chronic ITB therapy. Com-
plications from implanted pumps are prospectively maintained in a database.

OF 80 patients who completed a trial of ITB berween 1986 and 1993, 52 had
2 positive response and received a programmable pump. The cause of spasticity was
cerebral palsy in 46 patients (889%), head injury in 4 (8%), and single cases of a
degenerative brain disorder and encephalitis. Median age at implantadion was 13.7
years (range: 4.6-35.8) with a slight male predominance (32M:20F). Duting a
median follow-up of 35.1 months (range: 0.6-75), 15 pumps (29%) were explanted
for either lack of efficacy (n=9, 17%) or complications unacceptable to the patient
{n=6, 11%). Kaplan-Meier analysis estimates 88%, 75%, 72%, 48%, and 38% of
pumps remained implanted at 1, 2, 3, 4, and 5 years respectively. At the most
recent evaluation, all of the remaining 37 patients (71%) had decreased spasticity
in the lower extremities compared to prior to ITB, with the average Ashworth score
falling from 3.0 to 1.7 (p=0.0001). 29 patients (36%} developed 51 complications:
18 catheters (26%) malfunctioned with 6 occlusions, 5 disconnections/breakages,
4 punctures, and 3 dislodgements; 9 pump related complications developed with 3
inverted pumps, one pump explanted for an infection in the abdominal pecker,
and 5 episodes of misprogramming, two of which resulted in a baclofen overdose;
7 patients developed seromas in the abdominal pocker; 6 patients experienced a
wound breakdown; 7 patients developed a postoperative cerebrospinal fluid leak
from the incision; 4 patients developed meningitis. 36 operations were performed
on 26 patients (49%) to treat these complications, Kaplan-Meier analysis cstimates
that 21% of pumps were removed by 5 years for complications unacceptable 1o
patients who otherwise experienced 2 good therapeutic response to baclofen. A
similar analysis reveals that 87%, 74%, 60%, 60%, and 19% of catheters func-
tioned properly over 1, 2, 3, 4, and 5 years respectively.

Implantable pumps for ITB carry similar rates of marbidity for patients with
either cerebral or spinal spasticity. The rate of catheter malfunction in patients with
cerebral spasticity, while still unacceptably high, is somewhat less than that reported
in patients with spinal spasticity. Thicker walled catheters have been used since
November 1994 and appear to have a lower incidence of malfunction. While ITB
is a successful management strategy for many patients wich spasticity of any origin,
patients should be informed of the possibility of complications




38 Effect on Ambulation of Intrathecal Baclofen Infusion for
Lower Extremity Spasticity*

Peter C. Gerszten, MD, A. Leland Albright, MD (Pittsburgh, PA)

Intrathecal baclofen (ITB) infusion has been shown to be an effective treat-
ment for spasticity secondary to both cerebral palsy and spinal cord injury. Tts
effect on the ambulatory status of children with cerebral spasticity, however, has
not previously been addressed. We retrospectively reviewed the effect of ITB on
ambulation in 24 patients who were ambulatory, either with or withour assistive
devices. Twenty-one pumps were placed for spastic cerebral palsy and 3 for spas-
ticity secondary to traumatic brain injury in 13 boys and 11 girls (mean age 18).
Mean dose was 200 mg/day (range 22-550 mg/day) and the mean length of
follow-up was 46 months. Ambulation was assessed individually by a physiatrist,
physical therapist, orthopedic surgeon, and neurosurgeon. Ambulation was im-
proved in 9 patients, unchanged in 12 patients, and worse in 3 patients. The 3
independent walkers remained so, 7 patients continued to use similar assistive
devices, 3 patients progressed from walkers to crutches, 10 patients continued to
mostly use their wheelchairs, and 1 patient went from a wheelchair to mostly
using crutches, Overall functional improvement not directly related to ambulation,
including increased agility, endurance, and independence, was found to be im-
proved in 20 patients, unchanged in 2 patients, and worse in 2 patients. Subjec-
tively, as determined by the patient and their family, ambulation was improved in
20 patients, unchanged in 3 patients, and felt to be worse in one patient second-
ary to increased fatigue. Nineteen patients used ankle orthoses prior to surgery.
Three patients no longer required ankle orthoses following pump placement. We
conclude that I'TB allows for improved ambulation in a certain subset of patients
with lower extremity spasticity. In addition, it should not be conrtraindicated in
patients who are felt to rely upon their spasticicy for support during ambulation.
The baclofen dose may be titrated to balance between extensor tone for support
and suppression of hyperactive reflexes which may impede normal locomeotion.

39 Continuous intrathecal Baclofen for Generalized Dystonia

Jeffrey W. Campbell, A. Leland Albright, Margaret ]. Barry,
Barbara Shultz (Pittsburgh, PA)

Conventional medical treatment of dystonia is unsatisfactory for most pa-
tents. Since 1993, suitable patients with generalized dystonia have been weated
with intrathecal baclofen at the Children’s Hospital of Pittsburgh. This is a report
on the efficacy and complications associated with implantable programmable
pumps for chronic ITB in appropriate patients with generalized dystonia. These
patients undergo a trial of I'TB through a percutaneous intrathecal lumbar cath-
eter with continuous infusion of baclofen at increasing dosages to a maximum of
900mcg/day via an external pump. Patients with significant improvement in
dystonia are offered an implanted programmable pump for chronic intrathecal
baclofen infusion.

Fifteen patients completed a trial of ITB with twelve demonstrating signifi-
cant improvement in dystonia at a median dose of 430meg baclofen/day (range:
250-750meg/day). Ten patients, whose modified Fahn-Marsden Dystonia Move-
ment Scale (DMS) fell from an average of 24 to 12.2 (p=0.0004} during the trial,
had programmable pumps implanted for I'TB before September 1995. Eight {80%)
remain with a good therapentic result with an average DMS of 13 (p=0.0004) at
a median follow-up of 16 months (range: 8-34mo.). Of the two patients with a
poot therapeutie response, one developed unacceptable side effects from baclofen
at subtherapeutic dosages, while the other had no significant improvement in
dystonia with dosages as high as 985 meg baclofen/day. Six patients (60%) devel-
oped 14 significant complications including five infections, three catheter dys-
functions, and single instances of wound breakdown, postoperative hypoten-
sion, generalized weakness, misprogramming of the pump, poorly positioned
pump, and subcutancous fluid above the pump. Eight operations were performed
in treatment of the above complications with three pumps explanted for infec-
tion. To titrate baclofen dosages that provided good therapeutic relief without
unacceptable side effects required an average of 7 changes in rate of infusion per
year for each patient.

ITB is a successful management strategy for generatized dystonia in many
patients, although associated with moderate morbidity. Frequent follow-up is
required for the optimal dosage to decrease dystottia for ease of care, comfort,
and improved function, without unacceptable side effects. Patienes wich appro-

priate expectations and a willingness to participate in frequent follow-up visits
often benefit from ITB for generalized dystonia,




40 Selective Dorsal Rhizotomy: Morbidity and Mortality
Jetfrey W. Campbell, A, Leland Albright (Pittsburgh, PA)

Selective dorsal thizotomy (SDR) is an effective treatrent of spasticity, al-
though associated with morbidity rates as high as 50% in published series. The
following is a review of the complications from SDRs performed at the Children’s
Hospital of Pitsburgh (CHP) between 1986-1996. Most patients undergo an
osteoplastic laminectomy from L2-1.5 with SDR of bilateral 1.2-51 roots using
published electromyographic criteria. Patients receive prophylactic perioperative
antibiotics and the anesthesia technique is modified only by the lack of paralytics
during electrical stimulation. No perioperative bronchodilators are administered.
Patients are maintained at bedrest for three days after surgery with epidural nar-
cotics for pain relief. Patients who underwent SDR and the associated complica-
tions were identified from a prospectively maintained database and selective re-
view of medical records.

189 SDRs have been performed at CHP since 1986 by a single surgeon
(ALA). 16 complications (8.5%) wete identified in 15 patients. Six patients (3.2%)
suffered postoperative CSF leakage through the incision, associated with a gram
negative meningitis in one patient and requiring an operative revision in another.
This last patient returned three weeks later with progressive lower extremity (LE)
weakness and underwent a second surgical exploration for a sterile epidural hy-
groma. She recovered her strength over a 3 month period. Three patients (1.6%)
develaped postoperative wound infections treated with antibiotics and requiring
surgical debridement in two. Two patients (1.1%) developed 2 mild wound de-
hiscence, treated with local wound care. One patient suffered LE dysesthesias
that lasted for six weeks after surgery. There was a single case cach of aspiration
secondary to postsurgical oversedation, intraoperative re-intubation for decreas-
ing oxygen saturation, and amputation of the left L2 root during the laminec-
tomy none of which resulted in significant sequela. No patient in this series suf-
fered neurologic worsening from SDR.

Overall, six patients {3.2%) suffered significant morbidity, with two patients
experiencing sequelae that extended past hospitalization. This compares favor-
ably to the 17.5% rate of significant morbidity reported in the literature. In our
series, four patients (2.1%) developed infections, and five patients (2.7%) re-
quired readmission for complications that developed after discharge from the
hospital, Four operations were performed on three patients for treatment of com-
plications. SDR is 2 highly successful procedure and has been associated with low

morbidity at CHP.

41 Reduced Spasticity in Cerebral Palsy 12 Months After
Selective Dorsal Rhizotomy

Theodore Roberts, Ross Hays, John McLaughlin, Kristie Bjornson
(Seattle, WA)

This study evaluated efficacy of selective dorsal rhizotomy (SDR) in reduc-
ing spasticity in children with cetebral palsy (CP), We used an investigator-masked,
randomized, controlled trial to compare SDR plus intensive physical therapy
(SDR+PT) to intensive physical therapy alone (PT). Both groups received inten-
sive physical therapy: 20 hrs/wk for one month, 4-5 hrs/wk the next five months
and 1-2 hrs/wk for the subsequent six months. The spasticity management sys-
tem (SMS), an electromechanical torque device designed to measure spasticity,
and the modified Ashworth scale were administered at baseline and at 12 months.
Thirty-eight children completed a 12 month follow-up. SMS change in SDR+PT
(n=19, mean=13.6, SD=17.2) varied significantly (p=.04) from SMS change in
PT (n=18, mean=-1.1, SD=9.4). Ashworth change in SDR+PT (n=19, mean=1.0,
SD=0.5) varied significantly (p=.000) from Ashworth change in PT (N=19,
mean=0.1, SD=0.5). There were no sensory losses or severe adverse events, Qur
data suggest that SDR reduces spasticity in children with spastic diplegia more
than a regimen of physical therapy equivalent to that recommended after SDR.




42 image-guided Applications in the Surgical Treatment of
Epilepsy in Children

Roger H. Frankel, MD, Joseph Petronio, MD, Christine Narad, MSN,
Roy A. E. Bakay, MD {Atlanta, GA)

Because of the preponderance of lesional epilepsy in children, image-guided
surgical technology is quite well-suited to its management. Since January 1995,
we have performed fifteen image-guided (frameless stereotactic) neurosurgical
procedures in thirteen children for treatment of medically refractory epilepsy.
The conditions treated included lesional epilepsy in cleven of thirteen children
with six of these being temporal lobe lesions. One case each of non-lesional tem-
poral lobe epilepsy (mesial temporal sclerosis), Rasmussen’s encephalitis and
nonlesional neocortical epilepsy were treated in this cohort. Eight of eleven cases
of intractable lesional epilepsy were secondary to neoplasia, with seven low-grade
or well-differentiated glial tumors and one glioblastoma. Other epileprogenic
lesions included hemimegalencephaly in two children. Patients ranged in age
from 5.0 months to 18.0 (median, 9.0) years at the time of surgery. The specific
(and overlapping) frameless stereotactic applications included placement and lo-
calization of subdural electrode arrays in fourteen cases, placement and localiza-
tion of depth electrodes in one, volumetric lesional resection in ten, neocortical
resections in two, and cortical mapping in six cases. Of the eight children who
underwent volumetric resections of tumor, there were six gross total resections
and one near-gross total resection based on immediate post-operative imaging
studies. Follow-up has ranged from 7.0 through 20.0 (median, 14.0) months
from surgery. Seizure control has been excellent; seizure frequency was initially
reduced or eliminated in all resected patients; there has been one early recurrence
of infantile spasms in an infant. The surgical morbidity was minimal, and in-
cluded three cases of transient oculomotor paresis, a transient hemiparesis fol-
towing a hemispherectomy, and a single homonymous quadrantanopsia. There
were no surgical mortalities. The present study demonstrates the feasibilicy and
efficacy; even in infants, of image-guided surgical applications and frameless
stereotaxy for the surgical treatment of childhood epilepsy.

43 Ultrasound Guided Modified Hemispherectomy for Seizure
Control in Children

Paul Kanev, MDY (Detroit, MI), Catherine Foley, MDD, Dan Miles, MD
{Philadelphia, PA)

Functional hemispherectomy techniques have been designed to minimize
the long-term complications of anatomic resection without reducing the effec-
tiveness of seizure control. Beginning with the Rasmussen modified hemispherec-
tomy, there has been a steady trend towards maximum preservation of cortical
tissue with each successive modification, exemplified by the recently reported
peninsular hemispherotomy.

We have used an ultrasound guided tailored approach combining temporal
lobectomy with frontal and occipital disconnections with a centeal topectomy of
the lateral, insular and interhemispheric cortex. This technique achieves a2 com-
prehensive functional disconnection and minimizes entrance and manipulation
within the body of the lateral ventricle. Ten patients from 10 months to 23 years
of age with congenital paresis and medically intractable seizures underwent func-
tional hemispherectomy utilizing this technique. The average surgical time was
4% houss and bloed loss ranged from 90-400cc. All but one child was discharged
after five days. Postoperative fever syndromes, aseptic meningitis and infection
were avoided, on long-term follow-up (10-60 months, mean 42 months), 9 of 10
patients remain seizure-free off anticonvulsants, With this technique, the cortical
resection remains largely extraventricular and patients have experienced a less
stornmiy postoperative period and reduced postoperative complications than with
other modified hemispherectomy procedures. We recommend ulrrasound tai-
lored modified hemispherectomy as an alternative to the anatomic or intraven-
tricular resection of ather techniques.




44 Multiple Subpial Transection: Application to Pediatric
Epilepsies with Muttifocal Onset*

Richard Kim, MD, MS, Rick Abbott, MD (New York, NY)

Introduction: Multiple subpial transaction (MST) is a relarively new tech-
nique in which closely-spaced vertical incisions are made in epileptic cortex, in-
terrupting the horizontal intracortical fibers which are thought to be necessary
for the generation of epileptic activity. At the same time, it is thought that pre-
serving the vertically oriented fibers spares primary cortical function. The tech-
nique was therefore developed as a means of surgically treating focal epilepsies
originating in eloquent cortical areas. We report an the application of MST to
children with seizures of multifocal onset and involvement of eloquent cortex.

Methods and patient population: MST was performed in 14 children with
seizures of multifocal onset and involvement of eloquent cortical areas. Their ages
ranged from 2 to 12 years. All patients had mulriple seizure patterns, with some
combination of complex partial and partial motor setzutes. All patients demon-
serated multiple or broad areas of epileptogenic cortex on invasive video EEG moni-
toring, All patients had focal neurologic deficits or evidence of developmental im-
pairment. There were 2 patients with Landau-Kleffner syndrome and 1 with Sturge-
Weber disease. 10 patients underwent resections combined with transactions. 3
patients had MST in speech areas, 9 in motor, 6 in sensory, and 1 in visual; 6
patients had MST in 2 eloquent areas. In 3 patients, persistent seizure activity
following surgery prompted a second operation with additional MST.

Results: Follow-up duration is 9 to 34 months. Postoperative deficits attrib-
utable to the MST procedure occureed in 4 patients: 3 had mild hemiparesis, 2
had speech deficit, and 1 had a quadrantic field defect. All have improved but
demonstrate some residual deficit. In 2 patients, preoperative hemiparesis im-
proved following MST. Seizure outcomes according to Engel’s classification were
the following: Class I, 1 patient; Class III, 6 patients; Class IV, 7 patienes. All 3
patients who were taken back to surgery for more extensive MST demonstrated
fewer clectrographic and elinical seizures following the second procedure.

Discussion and conclusions: The incidence of postoperative deficits in our
patients is higher than in other reports; one reason may be the pre-existence of
developmental dysfunction in our patients. However, these deficits are mild and
do not cause signiﬁcant addirional impairment. Moreover, in 2 patients preop-
erative hemiparesis improved following MS'T. Multiple subpial transaction is a
useful adjunct to resective surgery in childhood epilepsies with multifocal onset.
The technique may be applied to patients who normally wauld not be candidates
for surgery. Further experience and critical analysis are needed to refine its appli-
cation and to define its indications.

45 Medial Temporal Lobe Resections in Childhood Epilepsy

Steven J. Schiff, William D. Gaillasd, Joan Conry, Steven Weinstein,
L. Gilbert Vezina, Patricia Papero, William Theodore, Susumo Sato

(Washington, DC)

In adules with temporal lobe epilepsy, surgical outcomes are best when resec-
tions can be directed at epileptic foci associated with structural lesions of the
medial tempora! lobe. We report a series of 22 consecutive children presenting
with temporal lobe epilepsy, and examined the outcomes from selective medial
tesections. The patients ranged in age from 9 months to 16 years, and follow-up
was from 5-36 months. All patients underwent preoperative neuropsychological
testing, MRI scanning, long term-video monitoring, and, when appropriate,
WADA testing and PET scanning. Outcomes were based on the Engel Classifi-
cation, where class 1 and II correspond to none or rare seizures postoperatively.
All patients had follow-up neuropsychological testing for cognitive, language and
memory deficits. Of 12 patients with lesions confined to the medial temporal
structures (tumors or vascular malformations of amygdala or parahippocampal
gyrus, or mesial temporal sclerosis - MTS) 11 {11/12) were class I/1] postopera-
tively, withour neurological or neuropsychological deficits, Five of these patients
had MTS and underwent highly selective resections of the hippocampus and
amygdala, and all 5 are class I (3/5 on the dominant side}. Of 10 patients with
less well defined lateral temporal lobe involvement, 3 were not offered resection
on the basis of invasive electrode localization and functional mapping, and only
2/7 were class I/ following resection. We conclude that in childhood temporal
lobe epilepsy, resection results mimic the adult experience, and that highly selec-
tive removal of mesial temporal lobe pathological substrates is appropriate for
selected patients.




46 A Technique Allowing Awake Craniotomy in Children

Michael H. Handler, MD, Geoffrey Lane, MB, FRCA,
Rita Agarwal, MD, FAAP (Denver, CO)

In children, the technical difficulties of an awake craniotomy makes it sel-
dom used, even in resection of mass lesions in or near eloquent cortex, While in
certain circumstances another preliminary operation to implant electrodes for
mapping purposes is possible, the size of 2 mass may make it unwise. We have
used a rechnique to allow five children, ages 9-14, to undergo an awake cran-
iotomy. A combination of propofol anesthesia with small doses of fentanyl and
midazolam, liberal use of local agents and airway support by the faryngeal mask
airway (LMA), eliminating the potent stimulus of endotracheal intubarion, al-
lows the children to breathe spontaneously throughout the entire case. When
dura has been opened, children are allowed to awaken and the LMA is removed.
The child is awake and cooperative during the resection, then sedation with fen-
tanyl and propofol resumed for closure. All children had complete resection of
the lesion, with no neurological sequelae. One child had complete resection of a
meningioma to spare eloquent cortex, but then required deeper anesthesia and
endotracheal intubation to complete resection of the tentorial attachment when
local anesthetics failed. One child had adequate mapping completed before be-
ing completely awakened. The children had full recall of intra-operative events
without distress, and no recall of the opening or closure. Central to the success of
the procedure is to minimize the time that the child has to be alert and coopera-
tive, which is facilitated by the propofol and the LMA,

47 Dysembryoplastic Neuroepithelial Tumor (DNET) as a Cause
of Medically Intractable Epilepsy in Children

Antonio R. Prats, MDD, Nolan Altman, MD, Carole D. Braithwaite, MD,
Prasanna Jayakar, MD, Raquel Pasaron, MSN, ARNP (Miami, FL)

Diysembryoplastic Neuroepithelial Tumor (DNET), is a rare, benign suprat-
entorial brain tumor oceurring most frequently in children, Patients with DNETs
present with partial complex scizures that are frequently intractable to antiepileptic
medications. Their pathological features include multinodular tumors with nod-
ules of astrocytic and/ot oligodendrocytic cells associated with a glioneuronal
element. They may also be associated with foci of cortical dysplasia.

Our series consists of 15 patients with DNET. All patients had medically
intractable complex partial seizures and a normal neurological exam. The age of
the patients were 0.5-20.9 years; mean of 9.9 years. There were 6 males and 9
females. The temporal lobe was most frequently invelved (11), followed by the
parietal lobe (2). The right hemisphere was involved in 9 cases, the left in 6.

All our patients underwent a two-staged surgical procedure consisting of
implantation of subdural electrodes (Stage 1), and resection of tumor and sur-
rounding epileptic tissue (Stage 2). There were no deaths and no neurological
deficits. Of the 15 patients, 1 was lost to follow-up. Eleven of the remaining 14,
were rendered seizure free or greater than 90% reduction in their seizures.

DNET has characteristic dlinicopathological features. Resection of the tu-
mor itself may not be sufficient for seizure control. Cortical resection surround-

ing the lesion, guided by subdural electrodes is occasionally required for seizure
control.




48 Polymorphonuclear Leukocytes Exacerbate and Oxypurinol
or Glutathione Protect Against Traumatic Injury in Cultured
Cerebral Endothelial Cells

T. S. Park, Joel W. Beetsch, Jeffrey M. Gidday {St. Louis, MQ)

The cerebral vasculature is a prime target for cellular injury following trauma.
Polymorphonuclear leukocytes (PMNs) and oxygen free radicals have been impli-
cated as mediators of vaseular injury following ischemia, bur there is little direct
evidence regarding their involvement in traumatic injury. We have developed an in
vitro trauma model to examine the pathophysiology of PMN interaction with cere-
bral endothelial cells (CECs) following stretch-induced trauma. We have also ex-
amined the effect of oxypurinol, a potent xanthine oxidase inhibitor, and glutathione,
a hydrogen peroxide scavenger and general antioxidant, on CEC injury following
trauma, Piglet CECs were grown to confluency in 25 mm tissue culture wells with
silastic membrane bottoms (Flexcell International) and injury was induced by strerch-
ing the membranc with 50 msec pressure pulses of various intensities (Cell Injury
Controller, Commonwealth Biotechnology). In the first study, PMN-CEC inter-
action was assessed by exposing injuted CECs o isolated piglet PMNs {1 x 105/
well} for various times. In the second study, CECs wete treated with 50 or 100 pM
oxypurinol or 2 mM glutathione for 2 hr prior to stretch-induced injury. CEC
injury in both studies was determined by measuring lactate dehydrogenase (LDH)
efflux into the culture medium. We observed significant stretch-dependent increases
in CEC injury, all of which were higher than unstretched CEC controls. The addi-
tion of PMNs following trauma exacerbated trauma-induced injury by as much as
6-fold. In addition, increasing the time of PMN/CEC incubation from 1 to 4 hr
elevated CEC injury 23-30%. Pretreatment with 50 or 100 pM oxypurinol or 2
mM glutathione resulted in a 10-34% or 329 decrease, respectively, in CEC in-
jury compared to untreated CECs. These results indicate trauma-induced CEC
injury is due, in part, to oxygen free radical production from CECs. This radical
production may induce PMN-CEC adherence, exacerbate traumatic CEC injury,
and thus, lead ro blood-brain barrier breakdown and subsequent edema character-
istic of traumatic injury.

Supported by NIH NINDS 21045 and 32568.

49 Admissions for Uncomplicated Skull Fractures: Are They
Necessary?

Michael A. Vogelbaum, Bruce A. Kaufman, T. S. Park (St. Louis, MO)

Introduction: Patients admitted with uncompiicated skull fractures were ret-
rospectively reviewed to correlate their hospital course with the presumed indica-
tions for admission (observation for delayed injury, prevention of dehydration
frotn emesis).

Methods: All children admitted in a 2 year period with a skull fracture with-
out parenchymal brain injury by CT, and without other injuries on admission
that required surgery or hospitalization were classified as “uncomplicated”, Pa-
tient age, admission symptoms and signs, time from injury to ER evaluation to
admission, length of hospitalization, intravenous hydration, and child abuse evalu-
ation were determited.

Results: Forty-four patients were studied (mean age 23 months). Loss of
consciousness had eccurred in 7%, emesis in 209, A scalp hematoma was present
in 80% but only 7% had either a hemotympanum (1) or otorrhea/rhinorrhea
(2). No patient had a Battle’s sign, seizure, or a focal neurological deficit. On
average, patients were evaluated 3.25 hours after injury, spent 3.33 hours in the
ER, and were hospitalized for 35 houes; 50% were hospitalized less than 24 houts.
Child abuse was diagnosed in 16% and accounted for 5 of the 7 patients hospi-
talized for longer than 2 days. Intravenous lines were started on half the patients,
but in only 18% was the rate at least 90% of calculated maintenance rate, Pa-
tients with emesis (9) were older (mean 41 months) and had longer hospitals stays
(mean 2.7 days}, but only 67% were given IV fluids and only 55% received main-
tenance rates. No patient suffered a complication related ro their skull fracture.

Conclusions: Children with uncomplicated skull fractures do not require
routine admission for observation, Most do nat require admission for TV hydra-
tion, although persistent emesis may require admission. No child with an un-
complicated skull fracture developed an injury requiring treatment during the
evaluation and hospitalization. If child abuse screening could be accomplished in
the ER, admissions could be further limited.




50 Piglet Brain Contusion: Does Maturation Matter?

A. C. Duhaime, R. Ragupathi, D. Meany, D. Smith, T. McIntosh
(Philadeiphia, PA}.

Little is known about the effect of immaturity on the brain’s response to
mechanical trauma, Studies of hypoxic/ischemic insults in immature animals sug-
gest thar vulnerability to permanent damage varies as a function of insult type
and age, and thar certain regions or systems of the brain may be vulnerable at
different times during development. These differences are likely explained by
anatomic, cellular, molecular, and generic changes early in life. To study whether
the same changes might influence the brain’s response to mechanical trauma, we
have developed a contusion model in the piglet in which mechanical force can be
scaled to the total volume of the brain. Developmental levels in the piglers stud-
ied correspond to hurman infants, toddlers, and adolescents. Survival times of 24
hours and 7 days at each developmental level allowed for histologic analysis as
well as changes in gene expression over time. Preliminary data from these experi-
ments will be presented, showing thar the response of the brain to injury changes
with maturation. An understanding of these changes may lead to more specific
neuroprotective strategics for the immarture brain.

51 Estimation of 1Q Score Reduction Following Head Injury in
Children*

Mark R. lantosca, MDD, J. Gregory Javornisky, PhD (Hartford, CT)

Quantification of cognitive disability following head injury is frequently
hampered by a lack of precise data concerning pre-injury cognitive functioning.
The study reports an forty-six children and adolescents with Wechsler IQ scores
obtained prior to and following head injury. Pre-injury evaluations were obtained
to assess learning or emotional difficulties ar an average age of 10.8 years (range
4-17 years), an average of 28.7 months (range 1 to 99 months} prior to head
injury. The sample exhibited normal intelligence compared to standard values.
Mean Pre-Injury scores for Verbal, Performance and Full Scale IQ were 103.3
(+16.6), 104.1 (£14.2), and 104.1 {£15.1) respectively. Post-injury evaluation
occurred an average of 25.1 months (range 9 to 56 months) following head trauma
with mean Post-Injury score of 92.8 (x12.0), 94.9 (£15.7), and 93.1 (x12.6).
Injury characteristics associated with outcome in previous studies were compiled
and multiple stepwise regression analyses performed to generate the following
equations for estimating the difference between Pre- and Post-Injury IQ scores.

Difference in Full Scale IQ =
-2.9 + -.3(Days to command following} + -5.4{Motor Score}

Difference in Verbal IQ =
-7.1 + . 7(GCS) + -3.2(CT Scan Grade) + 10.1(Steroid Use) + -.2(Days to

follow commands)

Difference in Performance [Q=
1.4 + -3{Days to follow commands) + -9.1 {Motor Score)

These equations account for 46% (p<.0001), 53% (p<.0001) and 41%
(p<.0001) of the variance in the Full Scale, Verbal and Performance 1Q declines
post-injury. Estimates of IQ reduction and pre-injury 1Q scores using these equa-
tions may provide a quantitative value for cognitive outcome following head injury.



52 Intracranial Pressure Monitoring After Severe Head Injury in
Children: The Richmond Bolt Versus the Camino Catheter*

James T. Rutka, MD, John §. Myseros, MD, Desmond Bohn, MD,
Peter Cox, MD, Paul Chumas, MD (Toronto, Ontario, Canada)

Introduction: It is thought that prolonged intracranial hypertension after
severe traumatic brain injury in children is associated with poor neurologic out-
come. As such, attempts to control increased intracranial pressure (ICP} have
been facilitated by the advent of invasive monitoring devices. The purpose of this
study is to compare the efficacy and performance of two such devices, the con-
ventional fluid-coupled Richmond bolt, and the more modern fiberoptic Camino
catheter.

Methods: Fighteen patients with an average age of 8.8 years were monitored
for a mean time of 4.9 days. The median Glasgow Coma Scale was 5. Fach
patient was monitored using both the Camino catheter and Richmond belt placed
side by side through the same scalp incision. Comparisons were sought between
the two devices in the following categories: Fidelity of ICP waveforms, mean
time to device malfuncrion, number of technical failures, number of re-calibra-
tions or flushing, and dampening of waveforms.

Results: In the group of 18 patients monitored, one Camino catheter lost its
ICP waveform compared to 4 Richmond bolts. One Camino suffered from a
technical failure cotnpared to 2 Richmond bolts. While no Camino catheters
required re-calibration, 5 Richmond bolts required flushing to bring back ad-
equate waveforms. Finally, while there were no dampened waveforms associated
with Camino catheter monitoring, the Richmend bolts in 4 patients became
significantly dampened at ICPs readings > 40 mm Hg,

Discussion: Although both monitoring devices were consistent in maintain-
ing adequate amplitude ICP waveforms with ICP vatues of 20-40 mm Hg, the
Richmond bolt was associated with dampened waveforms in a significant number
of patients whose ICPs were over 40 mm Hg. In addition, prolonged monitoring
with the Richmeond bolt was associated with device malfunction which frequently
required recalibration. These data support the notion that the Richmond bolt (a
low cost and reusable device) and the Camino catherer can provide comparable
information in children expected to have a less protracted course of raised intracra-
nial hypettension after head injury. However, our data suggest that children with
more severe head trauma and acute brain swelling ate better served by the single-
use Carmino catheter despite its higher cost than by the Richmond bole.

Supparted by a grane from Physicians Services Incotporated of Ontario.

53 Presentation, Treatment, and Outcome in a Large Series of
Pediatric Patients with Aneurysmal Bone Cysts*

Eric R, Trumble, MD, Frederick Skiar, MD (Dallas, TX}

Introduction: Aneurysmal bone cysts (ABCs) comprise 5% of bony lesions
in children, Although most ABCs occur in the long bones, up te 33% oceur in
the head and spine causing neurological symptoms. The mean age at presenta-
tion is 8, with few presenting after the third decade of life. Due to the relative
paucity of data concerning the presentation and treatment of ABCs in the neuro-
surgical realm, we have undertaken this study and review of the literature to
better delineate appropriate treatment and expected outcome.

Methods: Data was gathered concerning the presentation, treatment, and
outcome of all the ABCs treated at Children’s Medical Center of Dallas and Texas
Scottish Rite Hospital since 1990. Radiographic and chart review were performed
to caprure all dara. Imaging studies included plain radiegraphs, CTs, MRIs, and
angiograms.

Results: Twenty-five patients were treated over the study period, 7 of whom
had ABCs of the spine and 1 of whom had an ABC of the temporal bone, pre-
senting with an ipsilateral CIN III palsy. Spinal ABCs were most common in the
thoracic spine, followed by lumbar, and cervical. Treatment modalities ranged
from curettage only to cryotherapy to complete resection, There were no recut-
rences in the patients with complete resection with increasing recurrence rates
from cryotherapy and curettage only (p<0.01). Pre-op particulate embolization
was also selectively utilized,

Discussion: ABCs have been described throughout the spine, in the frontal,
occipital, petrous, and ethmoidal regions as case reports only but no large series
has previously been compiled to assess their incidence and attempt to clarify
appropriate treatment. Our series reveals that complete excision is the treatment
of choice, with cryotherapy being the next best treatment modality. Curettage is

associated with up to a 71% recurrence rate and XRT has been associated with
radiation-induced sarcoma.

Conclusions: Therefore, we feel that ABCs are a lesion that the neurosur-
geon must consider in the differential diagnosis of bony lestons of the skull and
spine and that complete excision is the optimal treatment.




54 Upper Cervical Spine Fusion in the Pediatric Population*

David W, Lowry, Tan E TPollack, Brent Clyde, B David Adelson,
A, Leland Albright (Pittsburgh, PA)

We review the outcome of 25 pediatric patients who underwent upper cer-
vical or occipito-cervical fusion at the authors’ institution since 1983, At a mean
age of nine years, the patients presented with instability associated with os
odontoideum in 11 cases, with rotatory subluxation in 5 cases, with odontoid
fracture in 2 cases, with atlanto-occipital distocation in 2 cases, and with con-
genital atlantoaxial instability in 3 patients, 4 of whom had Down’s syndrome
(Tiisomy 21). Ten children had abnormal neurologic examinations preopera-
tively, but nine experienced improvement or resolution of deficits by latest fol-
low-up (mean 14 months). Fusion was achieved with the first operation in 21 of
25 patients, and all except one eventually fused. Four patients exhibited persis-
tent instability after an initial procedure. In two cases this was due to erosion of
a multistranded cable through the intact arch of C2, in one case to pin site infec-
tion necessitating early halo removal, and in one case to slippage in a halo follow-
ing a Gallie procedure, which was revised with a Brooks fusion. This series, the
largest yet published, shows that with appropriate surgical management posterior
upper cervical fusion in the pediatric population is highly successful. Careful
attention to halo pin site care and caution in using multistranded cable in young
patients may improve results,

55 Pediatric C1-2 Transarticular Screw Fixation for Atlanto-
Occipital and Atlanto-Axial Instability

Douglas Brockmeyer, MD, Ronald Apfelbaum, MD (Salt Lake City, UT)

Atlanto-occipital and atlanto-axial instability in pediatric patients continues
to be a challenging problem in neurosurgery. Fusion failure, growth potential,
anatomical size constraints and congenital anomalies are just a few of the prob-
lems encountered by the pediatric spinal surgeon. From December 1991 to Au-
gust 1996, twenty-five C1-2 transarticular screws were placed in thisteen pa-
tients ranging from 5 to 16 years of age for instability at the atlanto-oceipital
level, atlanto-axial level, or both. Ten of the thirteen patients wete unstable at
(C1-2, two were unstable at O-C1 , and one was unstable at both levels. Reasons
for translational or vertical instability included: os odontoideum— 5, Downs
syndrome— 3, chronic type IT odontoid fracture— 2, transoral odontoid resec-
tion— 2, and cervicomedullary tumor resection— 1. After the procedure with
rigid screw fixation, all patients achieved satisfactory bony union at the appropri-
ate level, including four patients with prier bone and wire attempts at fusion.
The occipital-cervical censtructs included titanium “U” bars affixed to the oc-
ciput with screws and incorporated into the lateral mass screws with rigid cou-
plers. Surgical morbidity included one wound infection not requiring hardware
removal and one vocal cord palsy from patient positioning. There were no verte-
bral artery injuries and no mortalities. We conclude that C1-2 transarticular screw
fixation is a valuable technique in managing a wide variety of difficult
craniovertebral problems in the pediatric population.




56 Virchow Among the Craniologists: His Contribution to the
Probiem of Craniosynostosis

Cary D. Alberstone, MDD (Albuquerque, New Mexico)

When Rudolph Virchow (1821-1902} published his study, “On Cretinism,
Especially in Franconia, and on Pathological Conformations of the Skull” (1851),
his morphometric analysis and classification of deformed skulls both borrowed
and departed from a long and well developed tradition of craniometry that was
primarily concerned with the escablishment of a scientific basis for racism, The
inheritors of this tradition applied the methods of craniometry to identify racial
types, which invariably “confirmed” the superiority of the authot’s race.

Applying these anthropological tools to a more respectable end, Virchow
attempted to articulate a biological explanation for the pathologic skull shapes
that were observed in individuals with cretinism. Virchow's rejection of the racial
agenda that tainted the efforts of many of his predecessors was characteristic of
his methods, and an important ingredient in his scientific suceesses.

From his earlier studies on osseous growth, Virchow understood that the
sutures of the skull were the growth zones of the cranial bones. He reasoned from
this knowledge that premature closure of the sutures results in abnormal skull
growth, and thar closure of one suture is compensated by growth in another
direction (thus maintaining normal cranial volume), whereas closure of many
sutures results in microcephaly,

Based on a study of twenty-nine deformed skulls, and the contemporary
worlk of a racial craniologist, Anders Retzius, Virchow formulated a general clas-
sification of pathologic skull types, including (1) macrocephaly, {2) microceph-
aly, (3) pathological dolichocephaly (subtypes: shpeno-, lepto-, clinocephaly),
and (4) pathological brachycephaly (subtypes: pachy-, oxy-, platy-, trocho-, pla-
giocephaly). Although the methods and conclusions of Virchow’s study of cran-
iosynostosis had been utilized or suggested by previous investigators, Virchow’s
comprehensive, unbiased, biological approach to the problem rightly earns him
the credit for the first description of craniosynostosis.

57 Occlpital Plagiocephaly: Standards for Treatment
Benjamin S, Carson, Carol 8. James, Craig A. VanderKolk (Baltimore, MD)

Referrals for occipital plagiocephaly have significantly incr‘eased over the past
decade, yet there is little evidence that the cranial asymmetry is caused by an in-
creased incidence in primary lambdoidal craniosynostosis. Concerns have been raised
about the role of neurosurgery in the treatment of occipital plagiocephaly: Several
neurosurgeons have advanced clinical decision rules for surgical intervention based
on radiographic detection of the lambdoidal sutures. Although such rules are valu-
able, we believe they may be difficult to evaluate because premature fusion can be
difficult to detect. More importantly, our experience suggests that children can
have abnormal appearing sutuses with normal neurological status, and normal ap-
peating sutures with neurological deficits or marked cerebral compression.

To guide treatment decisions and to quantitate the results, we describe a new
set of rules based on radiographic indicators of the brain rather than the bone,
and clinical assessment of the child. These rules are simple to apply and they offer
a powerful tool for the crucial early evaluation and follow-up of children with
suspected craniosynostosis.




58 Occipital Flattening: indications for Intervention and
Techniques for Repair

Richard Polin, John Jane, Kant Lin (Charlottesville, VA)

Introduction: Lambdoid synostosis, functional lambdoid synostosis, lazy
lambdoid occipital plagiocephaly all refer to flatcening at the back of the head.
True lambdoid synostosis is exceedingly rare. By true, we mean actual fusion of
the lambdoid suture. On the other hand, unilateral/bilateral flatcening is becom-
ing more commeon and these may or may not be related to the prohibition of the
prone position for babies because of the Sudden Infant Death Syndrome. The
question is as follows: should occipital flattening be treated in the absence of true
synostosis?

Materials and methods: During a period from 1992 to 1995 we saw 73
patients that we evaluared for unilateral or bilateral occipital flattening, There
was only one case of true lambdoid synostosis and this patient was not operated
on. Six patients were operated on after a trial of conservative management of at
least six months duration encompassing positional therapy and skull molding

cap therapy.

Resulrs: All patients who underwent therapy also underwenr a skull remod-
eling procedure with use of miniplates for rigid fixation to correct the occipital
flactening. Excellent cosmetic results were seen in all patients.

Conclusions: Should occipital flartening be treated in the absence of true
synostosis? Our answer is yes, Any alternative including skull molding has been
tried by us for 20 years and is only modestly effective. The indication for susgery
really is the same as it has always been. If the deformity is aesthetically unaccept-
able and the parents understand the risks involved in the correction, then surgery
is warranted.

59 Surgical Management of Sagittal Synostosis: A Comparative
Outcome Analysis”®

Todd A. Maugans, MD, J. Gordon McComb, MD, Michael Levy, MD
{Los Angeles, CA)

A ten year (1986-99) retrospective review examined the surgical manage-
ment of sagittal synostosis at CHLA, Strip craniectomy (SC) was perforrned in
72 cases (619%) and biparietal-widening, occipital-reducing calvarial vault remod-
eling (CVR) in 46 cases (39%). There was 2 3.5:1 male predominance in both
groups. Patients undergoing CVR were older (x=5.3 vs. 3.0 months, p<01) and
more likely to manifest severe keel formation and oceipital protuberance than the
SC group. In the CVR group, surgical procedure rime was longer (x= 2.1 vs. 1.4
hours, p<.01}, intraoperative blood loss was greater (x=252 vs. 55 cc, p<.01), and
the frequency of intraoperative blood transfusion was greater (96% vs. 249%,
p<.01; mean volume, 328 vs, 108 cc, p<.01). No intraoperative complications
occurred in either group, Total time of hospitalization was similar (x= 4.4 vs. 3.8
days, p=.02). Ne neurological, hematological or transfusion-related complica-
tions or deaths were encountered.

Cosmetic outcomes were significantly better in the CVR group. Residual
frontal bossing was less frequent in the CVR patients (7% vs. 13%, p<.01).62%
wete rated as excellent, compared with only 33% in the SC group. 58% of the
SC patients manifested palpable bony defects at last follow-up visit, with one
patient requiring reoperation.

In conclusion, CVR is a surgical option that affords superior immediate

correction of skull deformities compared to SC, especially in older infants with
occipital protuberance enlargement and/or severe keel formation,




60 Endoscopic Craniectomy for Release of Stenosed Cranial
Sutures

David E Jimenez, MD, Constance Barone, MD (Columbia, MO),
Anthony Nobles {Fountain Valley, CA)

Three patients underwent release of six stenotic cranial sutures using tiberopric
and rigid endoscopes. The sutures affected included three sagittal, two coronal
and one metopic. Two patients had single isolated sagittal synostosis and one
patient had Pfeiffer’s syndrome with one sagitral, two coranal and a metopic
suture stenosis. A 2.0 ¢m incision was made over the anterior fontanel which was
released from the surrounding bone. A 2.0 cm incision was made over the lambda
and a 7 mm burr hole was placed over the midline. Using S-shaped refractors
along with 30K, 2.7mm. and 4mm rigid endoscopes, subgaleal and epidural
dissection was carried out between these two points. Two parasagittal osteoto-
mies were performed with bone cutters and an entire 2cm by lem calvarial strip
was removed without complications. Barre! stave osteotomies were easily per-
formed in the parietal bones bilaterally. For resection of the coronal and metopic
sutures, a similar approach was used through the anterior fontanel and dissection
was carried out laterally and anceriorly respectively. In all cases the dura was easily
and successfully freed without injury to the sagittal sinus or underlying brain.
Mean operative time was 1.1 hours, blood loss was less than 5¢c’s per case and all
patients were discharged the following day. Postoperative follow-up of 8% months,
with molding helmets, indicate chat all patients have obtained excellent results with
correction of severe scaphocephaly in two of patients. Progressive cranial deformity
was halted and reversed in the case of Pfeiffer’s syndrome patient.

61 The Transpalatal Approach for the Treatment of infantile
Transsphenoidal Encephaloceles in Four Patients

Kerry R. Crone, David P. Gruber, Erin M. Kennedy, David A. Billmire
(Cincinnati, OH)

The surgical treatment of transsphenoidal encephaloceles in infants has been
controversial because of the high postoperative rates of hypothalamic dysfunc-
tion, infection, and death. These rare anomalies are often associated with facial
and ocular abnormalities, median cleft face syndrome, or endocrine disturbances
that can cause postoperative morbidity. We present 4 patients, aged 2 weeks to 10
months, who underwent the successful transpalatal repair of three encephaloceles
and one cephalocele; surgery was undertaken for progressive apnea due to nasal
obstruction. Two patients had a concomitant diagnoses of median cleft face syn-
drome; one had an associated Chiari [ malformation and one was withour other
cranial abnormalities. All infants underwent preoperartive auditory, ophthalmo-
logic, and endocrine evaluations. Each lesion was approached through the me-
dian Rafe of the hard and soft palates; the bone was harvested to serve asa graft.
The encephalocele was then dissected free from the surrounding bone and co-
agulated, and the defect was closed with the autogenous graft. The sac was not
opened and anomalous neural elements were not resected. At follow-up, patients
demonstrated resolution of their preoperative symproms without evidence of in-
fection or worsening endocrine dysfunction, We conclude that this approach for
transpalatal repair is safe and reliable for the treatment of infantile transsphenoidal
encephaloceles.




62 Frameless Stereotactic Applications in Crania!l
Neuroendescopy

Allen §. Waitze, MD, Joseph Petronio, MD), Nell Paris, RN (Atlanta, GA)

Previous experience has shown that many complications of ventriculoscopic
procedures in children result from anatomic confusion, especially in cases with
extensive distortion of normal anatomy. The application of stereotactic technol-
ogy has helped to localize target structures for endoscopic procedures, but con-
ventional framed systems have proven less than ideal. In this series we review our
preliminary experience with the application of image-guided endoscopy and
frameless stereotaxy to intracranial endoscopy in a largely pediatric population.
We have performed 15 procedures on 11 patients, ranging in age from 5 days 1o
43 years at the time of initial surgical teeament. Indications for frameless stereo-
tactic localization during neuroendoscopic procedures included cyst (arachnoid
or tumor) fenestration in four cases, septum pellucidum fenestration in four cases,
and catheter placement (cyst or ventricular) in seven cases. Stereotactic localiza-
tion was done utilizing MRI in five cases and CT in ten; registration was done
using scalp fiducial markers (two cases) or fitting of a computer-generated skin
surface mask (thirteen cases). Target localization -was successful in all but two
instances. There were no operative mortalities and the three operarive morbidi-
ties, including one aborted procedure due to inaccurate registration, one missed
target, and one case of a postoperative gram negative ventriculitis. The present
study demonstrates that frameless stereotactic guidance for neuroendoscopic pro-
cedures is technically feasible in the pediatric population, including infants, and
can be performed in all three cranial fossae. Frameless stereotactic localization is
usually complementary to current neuroendoscopic techniques and should be
utilized for target localization in challenging cases.

63 Treatment of Non-Communicating Hydrocephalus with
Ventriculoscopic Third Ventriculocisternostomy: Outcome
and CSF Flow Patterns

Liliana Goummnerova, MD (Boston, MA), David Frim, MD, PhD
(Chicago, IL), Sandra Rufo {(Boston, MA)

Traditionally, non-communicating hydrocephalus has been treated with in-
sertion of a ventriculo-peritoneal (VP) shunt. With the technological develop-
ment of ventriculoscopic instruments, third ventriculocisternostomy has become
a method gaining popularity in the inicial management of this problem. How-
ever, questions remain as to the proper selection of patients, as well as to its
effectiveness in the long-term management of hydrocephalus and appropriate
follow-up. We performed 22 ventriculoscopic third ventriculocisternostomies in
22 patients, ranging in age from one day to 33 yeass, median 8.7 years. All of the
procedures were performed by the senior authot via the same technique. There
were 13 males and nine females.

Primary aqueductal stenosis were present in 16 patients and tectal masses
with secondary aqueductal stenosis were present in the remaining six. Follow-up
consisted of routine surgical evaluation and a cine MRI to evaluate flow through
the ventriculocisternostomy, There were five patients who required the subse-
quent insertion of a VP shunt. Three patients had this procedure performed at
time of a shunt malfunction without revision of the existing shunt and have done
well with no subsequent need for the shunt. Qutcome with respect to control of
the symptoms of hydrocephalus correlated well with the results of the cine MRI,
even if there was persistent venrriculomegaly. Third ventriculocisternostomy has
arole in the management of non-communicating hydrocephalus in a select group
of patients. Adequate follow-up inctudes flow studies to evaluate the patency of
the ventriculocisternostomy and this correlates well with outcome.




64 Complications of Neuroendoscopic Third Ventriculostomy
Steven . Schneider, MD (New Hyde Park, NY)

Neuroendoscopic third ventriculostomy continues to increase in popularity
for the trearment of select forms of hydrocephalus. Between 1991-1996, third
ventriculostomy procedures were attempred in 89 patients. In 73 patients, the
initial procedure appeared to be effective. However, there was late failure in 7
cases including two patients with stenotic foramen of Monro, and one hernia-
tion of the basilar artery corrected by a secondary procedure. Four additional late
failures occurred despite whart appeared to be a patent third ventriculostomy. In
14 patients, the initial procedure revealed anatomy which was not conducive to
third venericulostomy. In 4 patients, the initial procedure was complicated by
bleeding. Six patients underwent re-exploration with a successful fenestration
accomplished in 4 cases. One case of late re-hemorrhage and pseudoaneurysm
was seen. In our series, there were two permanent neurologic deficits including a
third nerve palsy and a brain stem dysfunction. Several transient deficits occurred
and resolved. There was no mortality. Our report focuses on the prognostic indi-
cators and the occurrence of complications both intraoperative and perioperative
and a stratagem we have developed to help avold them.

65 Scopeless Endoscopy: The Use of Virtual Operating
Environments in the Ventricular Chamber*

Terri L. Harphold, MD, Michael ..]. Apuzzo, MD, J. Gordon McComb, MD,
Arun Amar, MD, SooHo Choi, MD, Michael L. Levy, MD (Los Angeles, CA)

Introduction: Wich increasing technologies available for the use in the oper-
ating room, the integration of advanced imaging and computerized anatomic
environments remains undocumented. Since increases in the availability of ana-
tomical information contributes to the surgical approach and outcome, we have
integrated a virtual imaging system into our operating practice.

Methods: Over the past 18 months we have developed an integrated com-
puterized visualization system for use in surgery of the ventricular chambers, The
interface is via an LCD headsup display incorporated into the optics of the oper-
ating microscope. In addition the observer is allowed to visualize ali images in
three dimensions through the use of a stereoscopic headset which allows for un-
limited viewing of the operative field and the ability to mave around the operat-
ing room and assist the primary surgeon from any number of positions. Digital
images are incorporated from the operative site using a 90° endoscope rotated
along an axis of 360°. The image is stored in a mainframe directly attached to the
operating microscope and observer headsets. Using voice control the image plane
can then be viewed in a 360° cylindrical image.

Results: High density allows for the supetimposition of structures and the
appreciation of 3D spatial relationships. The input is updatable and provides
endoscopic views for the operating surgeon while working under the operating
microscope without the need for the continuous use of an endoscope during
surgery. Benefits include the ability to view the endoscopically generated image
while simultaneously working within the ventricular compartment.

Conclusions: Scopeless endoscopy allows for better appreciation of anatomic
structures and their relationships, increased concurrent visualization, and a more

accurate and thorough undertaking of operative intervention within the ven-
tricular chamber.




66 Endoscopic Third Ventriculostomy and the Slit Ventricle
Syndrome

Jonathan J. Baskin, MD, Kim H. Manwaring, MD, Harold L. Rekate, MD
(Phoenix, AZ}

Tntroduction: The slit ventricle syndrotne (SVS) is defined as the triad in
shunted patients of intermittent headaches lasting 10 to 90 minutes, small ven-
tricles, and a flushing reservoir that slowly refills. The pathophysiology of this
condition relates to transient proximal catheter occlusion, and symptomatic pa-
tients typically respond to shunt revision that incorporates an anti-siphon device.
This treatment is imperfect, however, with clinical improvement sometimes fail-
ing to occur or occurring only transiently. This study illustrates the utility of
endoscopic intervention as a means of sometimes attaining a symptom-free and
shunt independent state in patients with SVS.

Methods: Twenty-one patients previously diagnosed with SVS and who pre-
sented with headaches refractory to shunt revision as described above underwent
distal shunt externalization and occlusion with concomitant fiberoptic intracra-
nial pressure monitoring, Those patients demonstrating symptomatic hydroceph-
alus underwent endoscopic third ventriculostomy and shunt removal with post-
operative intensive care unit observation.

Results: Five patients (23.8%) were seen to have intracranial pressures con-
sistently within a normal range and headache complaints that were unrelated to
intracranial pressure. These patients had their shunts removed. The remaining
16 patients {76.2%) underwent endoscopic third ventriculostomy for treatment
of hydrocephalus wich 11 patients (68.8%) tolerating shunt removal and report-
ing continued headache relief at their one year follow-up evaluation.

Discussion and conclusions: Endoscopic, third ventriculostomy has success-
fully treated a significant percentage of patients with SVS, both from the stand-
point of attaining symptomatic relief and shunt independence. This study also
reemphasizes the capacity for patients previously requiring a CSF diversion pro-
cedure to regain an ability to intrinsically manage their own CSF dynamics and
tolerate shunt removal, thereby simplifying their medical follow-up.

67 Stereolithography and the Evaluation of Computer Image
Based Modeling in the Peri-Operative Management of
Patients with Cerebral Vascular Anomalies and Neoplasms*

Michael L. Levy, MD, Terry Harpold, MD, Joseph Chen, MD,
J. Gordon McComb, MD {Los Angeles, CA)

Currently a number of modalities are being integrated into the care of neu-
rosurgical patients. These include the use of virtual immersive and semi-immersive
headsets, in addition to computerized reconstructions of MRI and CT images
which allow for further evaluation of patients in the peri-operative period. We
will describe the use of our own system, which has allowed us to not only increase
our understanding of the appropriate surgical anatomy in our pre-operative evalu-
ation of patients with CNS disorders, but also as used as a teaching tool for the
training of neurosurgical residents. Initial images for each patient are constructed
from either data obtained from MRI andfor CT imaging. The data is subse-
quently transferred via disk or an ethernet connection for stereolithegraphic con-
struction. The data is then integrated into SLA-250 stereolithography apparatus.
Multiple passes of yrerium banadate sulfate laser over the photo isomer resin
allows for the completion of the three dimensional CAD.

W will discuss our applications in these models in three scenarios. These will
include application and approach to vascular abnormalities of the CNS approaches
to complex tumors in the CNS in children and finally in the pre-operative assess-
ment and management of children with complex craniofacial abnormalities. We
believe that the use of these technologies will be indispensable not only in the
future peri-operative planning and management of patients with CNS disorders,
but also in the future teaching of those individuals in neurosurgical training,




68 Surgery of Arachnoid Cysts Involving the Third Ventricle*
SooHe Choi, MDD (Los Angeles, CA)

Introduction: Despite the prevalence of studies regarding arachnoid, cysts in
children and adolescents, little is known about the presentation, treatment, out-
come, and complications of patients harboring third ventricular region arach-
noid cysts.

Methods: We reviewed our series of thirty-one patients with third ventricu-
lar arachnoid cysts presenting over a fifteen-year period. There were twenty males
and eleven females in the study with a mean follow-up of seventy-eight months.
A total of thirty-nine arachnoid cysts were present in thirty-one patients, with six
individuals having multiple cysts. The majority of patients (17/31) had intraven-
tricular lesions. Thirty patients were diagnosed by radiographic imaging follow-
ing the progression of a newrological deficic. All cysts were found to be increasing
in size on serfal scans.

Results: Eighty-seven percent of patients (27/31) had hydrocephalus on their
initial imaging studies; while, four patients had normal ventricular size. Five pa-
tients were treated with shunting and aspiration of the cyst, with two of the cyst
catheters being placed stereotactically. Thirteen patients underwent fenestration
alone; whereas, another thirteen patients had craniotomy along with temporary
external drainage. Post-operatively, an additional sixteen patients eventually re-
quired shunting. Hyponatremia or hypernatremia occurred in nineteen percent
of patients; while, less common complications included transient hemiparesis,
subdural hygroma, seizure and progressive visual loss. Two patients had recur-
rence of their arachnoid cysts.

Conclusion: Third ventricular arachnoid cysts can be approached safely with
a minimal amount of morbidity or mortality. Even after shunt placement for
hydrocephalus, the cyst can progressively enlarge and cause neurologic deteriora-
tion. Thercfore, fenestration is important in the long term treagment of these
cysts. With fenestration, thirty-nine percent (L0/26) of the patients were able to
avoid shunting.
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69 Benefits of Aggressive Fenestration Versus Limited
Fenestration or Shunting of Enlarging Temporal Region
Arachnoid Cysts*

Arun Amar (Los Angeles, CA)

The natural history of temporal region arachnoid cysts in children is vari-
able. While some remain static, incidental findings, others may enlarge and exert
local mass effects or contribute to hydrocephalus. The extent of communication
between the cyst and the ventricles, which is similarly variable, is often difficult
to assess preoperatively. This explains, in part, the poor results in some patients
who merely underge CSF diversion or limited fenestration into the Sylvian fis-
sure, Recently, we have been aggressively treating these cysts by exposing the
entire cyst wall and fenestrating them into the suprasellar and basilar cisterns. We
compared the results with this approach to those with smaller fenestrations or
initial attempts at shunting the cyst and/or ventricles.

Methods: Over the past 15 years, 42 children (31 males and 11 females)
presented with enlarging temporal region arachnoid cysts. Six had associated hy-
drocephalus at presentation. The mean age was 65 months, and mean duration
of follow-up was 56 months. 24 patients (group 1) were initially managed with
shunting {5 patients) or limited fenestration (19 patients}. The remaining 18
patients (group 2) underwent aggressive fenestration.

Results: Of the 5 patients undergoing initial shunting, 3 (60%) required
subsequent fenestration, Of the 19 patients initially treated with limited fenes-
tration, 10 {53%) required subsequent shunting, compared with only 2 of the 18
patients (11%) in group 2. Operative complications group 1 included 2 patients
with transient hemiparesis and 1 patient requiring a subdural-peritoneal shunt.
Theose for group 2 included 2 patients with transient hemiparesis, 2 patients with
transient CN Il comprormnise, 1 post-operative seizure and 1 patient requiring a
subdural-peritoneal shunt.

Discussion and conclusions: Aggressive fenestration of temporal arachnoid
cysts minimizes the chance of needing a shunt and its attendant morbidity. Less
aggressive attempts with initial shunting in the absence of hydrocephalus do not
result in significant reduction of cyst size and may require subsequent craniotomy
for fenestration. Patients with hydrocephalus at presentation, however, will likely
need both a shunt and a fenestration.




70 One-Stage Aggressive Surgical Management of Pediatric
Arachnoid Cysts*

Paul Jensen (Columbus, OH)

The goal of surgical management of pediatric arachnoid cysts is to accom-
plish decompression by means of a single operative procedure that will not re-
quire additional revision and can be performed without morbidity. While ir has
been proposed that ideal management would leave a child ereated for this disorder
shunt independent, we feel that placement of cystoperitoneal shunt during initial
cyst decompression is an important adjunct to the achievement of this goal.

We present a retrospective analysis of a large scrics of pediatric arachnoid
cysts operated on by one neurosurgeon and describe the surgical strategy that has
resulted in a near 100% long-term cyst decompression without need for subse-
quent reoperation. Between 1980 and 1996 over one hundred children with an
arachnoid cyst were operated on by Dr. Edward Kosnik at Columbus Children’s
Hospital. All patients underwent craniotomy to gain access to the cyst. Excision
of as much cyst wall as possible under microscopic vision was performed in most
patients. Finally, cystoperitoneal shune was performed under direct vision and
magnification to assure ideal location that would not be subject to occlusion by
residual cyst membrane or collapsing cyst. A smaller number of patients prima-
rily underwent cyst excision alone, such as suprascliar and CP angle cysts, where
shunt placement was not deemed optimal. All patients were followed up by CT
scan analysis,

In our total series of pure arachnoid cyst patients, none required secondary
surgery for shunt revision. In a few patients with other additional problems, a
few required subsequent revision. There was no significant morbidity and no

mortality.

We conclude that concomitant cystoperitoneal shunting with apen arach-
noid cyst decompression provides the optimal approach for treatment of pediat-
ric arachnoid cysts.

71 Arachnoid Cysts in Children: How Do Postsurgical Cyst
Size and Seizure Outcome Correfate?

Christian A. Koch (Worthington, OH)}, J. Layne Moore (Columbus, OH),
Dieter Voth (Mainz, Germany)

Introduction: Arachnoid cysts (ACs) are congenital cystic brain malforma-
tions associated with epilepsy. The purpose of this study was to determine the
effect of surgical intervention of ACs on cyst size and seizure outcome. Efficacy
and safety of surgical treatment of ACs for seizures may depend not only on the
mode of operation, cyst location, and patients’ age, but also on the postoperative
AC size.

Methods: We reviewed the world’s medical literature dealing with surgically
treated ACs in epilepsy patients. Our study only included children, in which the
relationship between pre- and postoperative CT size of the AC and seizure our-
come was described. We also included 3 of our own children with ACs and epi-
lepsy treated surgically at the Univetsity of Mainz. Postoperative AC size and sei-
zure outcome were analyzed with respect to mode of operation and cyst location.

Results: A total of 30 children was reviewed. Twenty (67%) had a smaller
AC postoperatively. Sixteen of these 20 children (80%) experienced seizure im-
provement. Four patients (20%) remained unchanged. In 10 of the 30 children
(33%) the AC size on postoperative CT was unchanged. Seven of these 10 (70%)
improved. One child remained unchanged and 2 (20%) worsened. A positive
correlation between postoperative AC size and seizure ourcome was well demon-
stra‘ted among children treated with cyst fenestration or needle aspiration. Among
patients treated with cystoperitoneal shunting this direct correlation was less clear.

. Condlusions: Seizure outcome correlates directly with postoperative AC size.
Seizure reduction is associated with a decreased AC size postoperatively and de-
pends on the mode of operation. Based on these data we would expect that chil-
dren with epilepsy secondary to ACs would demonstrate improved seizure con-
trol with lower AC volume. Conversely, we might expect increasing AC size to

o . . . e
rrelavte with worse seizure control. This relationship may guide physicians in
efficacious and timely patient management.




72 Long-Term Outcome in Myelomeningocoele—These Kids
Are Doing Better Than You Think*

Michael Seiff, MD, Robert Keating, MD, Leonard Seimon, MDD,
Robert Marion, MD, James Goodrich, MD, PhD (Bronx and Valhalla, NY)

The consensus amongst clinicians is that myelomeningocoele caries 2 poor
prognosis. Many padients in fact have higher cognitive capacity and fewer de-
layed complications than believed. A multidisciplinary review of 123 patients
with spinal dysraphism followed in an outpatient clinic of a large pediatric reha-
hilitation hospital was conducted, including 118 myelomeningocoele patients.
The study period ranged front 1969 to present, average follow-up was 10.03
years {7 months to 27 years),

There were 61 males and 62 females. Most defects were in the lumbosacral
region, with 20.3% lumbar, 35.8% lumbosacral, and 12.2% sacral. Thoracic
defects numbered 15.4%, and thoracolumbar 16.3%. Fifty-one patients or 41.4%
are independent commaunity ambulators. Houschold ambulators number 14.6%,
nonfunctional ambulators 12.2% and non-ambulators 28.5%. As expected, lower
level correlated with higher grade of ambulation. Details on hydrocephalus were
available for 99 patients, 14 of which required no shunting. Of the rest, 28 re-
quired no revision, and 32 were revised only once, nearly half being within the
firse 12 months. Tethered cords were released in 17 patients, and Chiari crisis
with subsequent decompression occurred in 4 patients. OFf 75 patients for which
data on cognitive function was available, nearly 40% had normal intellectual
function, 20% were mildly impaired, 35% were moderately delayed, and only
7% had profound MR. There were only three deaths; one secondary to Chiari
crisis, one patient who died in her sleep following a headache, and one trauma.

Orthopaedic procedures to correct deformities and facilitate bracing or
ambulation included soft tissue releases in 31 patients (25.2%) and ostectomies/
hip repair in 39 patients (329). Spinal Fusions were performed for kyphosis or
scoliosis in 14 patients (11.3%). Urologic diversionary or augmentation proce-
dutes were performed in 17 patients (13.8%).

These results chatlenge the prevailing sentiment of poot outcome in
myelomeningocoele. As a result of the multidisciplinary approach in a dlinic fo-
cusing on their unique problems, these patients can do quite well, living produc-
tive and meaningful lives.

73 The Variability of Familial Neural Tube Defects

Timothy M. Geosge, MD, Mascy C. Speer, PhD, Chantelle M. Wolpere, BA,
Joanne E Mackey, RN, Herbert E. Fuchs, MD, PhD, Gordon Worley, MD,
{Durham, NC}

A major challenge in the study of genes causing neural tube defects (NTDs)
is defining whether 2 mutant gene can result in a spectrum of developmentat
neural anomalies. The hereditary basis for the most frequent phenotypic expres-
sion of NTDs {myelomeningocele and anencephaly) is well documented by an
increased risk to relatives of probands; however, the occurrence of N'I'DY in fami-
lies with myelomeningocele and/or other types of neural anomalies (e.g., fatty
filum terminate, lipomyelomeningocele, encephalocele, Chiari malformation
spina bifida occulta and others) not commonly grouped together has rarely beex;
reported. We collected family histories and imaging studies on four families with
a spectrum of NTDs. In these families, we found an association between my-
elomeningocele, spina bifida occulta, Chiari I malformation, and fatry filum
terminale. As in other reported series, the genetic factor followed maternal lines
Not ;-111 family members were affected indicating incomplete penetrance ora non—.
dominant inheritance pattern. These families provide supporting evidence in fa-
vor of a genetic predisposition to a spectrum of NTDs, although environmental
causes ot chance cannot be ruled out. Based on these cases, we conclude that the
range of NTDs may be broad and familial studies should be aimed at targering a
spectrum of neural defects to determine their genetic significance. This hy ofh-
esis will be tested as molecular probes for candidate genes become availatE)le A
detailed description of each family will be presented. .




74 Pathogenetic Classification of Spinal Cord Anomalies: A
Systematic Approach

Michael D. Partington, MD {Denver, CO), Mark S. Dias, MD (Buffalo, NY),
David G. McLone, MD, PhD {Chicago, IL)

For more than a century, spinal cord anomalies have been classified prima-
rily on the basis of their final gross morphology. The best-known example of this
is the open vs closed classification for spina bifida. In recent years, a wealth of
new information on the pathogenesis of these lesions has been developed from
both clinical and laborasery research and has provided new insights into the in-
ter-relationships between thesc lesions. For this we reason, we propose thar these
anomalies should be classified according to the point during embryogenesis from
which they are derived. The major divisions of spinal embryogenesis (i.., gastru-
lation (pre-neusulation), primary neurulation, secondary neurulation and post-
neurulation) can then be used as a framework for this classification.

Lesions of gastrulation include those lesions associated with the formation
of the notochord {i.e., lumbosacral agenesis, split notochord, split cord malfor-
mation, neurenteric cyst and others). Primary neurulation would include the
defects of the upper neural tube, such as myelomeningocele, lipomyelomeningocele
and dermal sinus trace. Secondary neurulation defects are primarily those involv-
ing derivatives of the caudal cell mass, such as sacral agenesis or fatty filum. Post-
neurulation defects are rare in the spinal cord, but possible examples would in-
clude meningocele and terminal myelocystocele.

A dlassification scheme of this type should prove useful both in the design of
future experimental efforts and in clinical work.

75 Surgical Decision Making in Tethered Cord Syndrome: A
Role for Thoracoiumbar Phase Motion MRI*

1. Michael Desaloms, MD, Zeev'L. Feldman, MD, Charles W McCluggage, MD,
Robert C. Dauser, MD, John B Laurent, MD (Houston, TX)

The purpose of this retrospective study is to evaluate the role of phase mo-
tion MRI in deciding whether to untether patients with tethered cord syndrome.
In addition to standard stationary MR imaging, cine gradient-echo examinations
(phase motion MR]) were performed on the thoracolumbar spinal cord in 34
children with spinal dysraphism. In 12 patients with previously closed
myelomeningococles, 4 showed significant motion on cine MRI while 8 showed
lack of motion. Of 22 patients with other forms of dysraphism, mostly lipomas,
11 showed motion and 11 did not. Overall, only 2 of 15 patients with preserved
motion underwent untethering procedures as opposed 1o 14 of 19 without mo-
tion (p=0.005, Fisher Exact Test).

Of the myelomeningocoele group, 8 patients were symptomatic on presen-
tation; 2 showed motion and 6 did not. Surgery was avoided in the 2 patients
with motion while all 6 without motion underwent untethering (p=0.03). In the
symptomatic lipoma group (n=15), 1 of 6 with motion and 7 of 9 without mo-
tion underwent untethering (p=0.04). Of significant note, the symptomatic pa-
tients foregoing surgery had generally mild symptoms, most experiencing
Paresthesias. Clinical outcome of the patients treated consetvatively {n=7) showed
improvement in 4 and non-progression in 2 (follow-up 4 months to 2 years).
One patient was lost to follow-up. In case by case review, phase motion MR]
directly influenced surgical decision making in 9 of 34 patients (26.5%).

s I?hase motion MRI of the thoracolumbar spinal cord influences surgical
ecision making in spinal dysraphic patients at our institution. Patients with

hpor-nas and those with mild symptoms are more likely to demonstrate residual
motiot.
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1. A New Model of Human Medulioblastoma in the Nude Mouse

Danidl R. LeMay, MD, PhD, Toby MacDenald, PhDD, Ronnie 1. Mimran, BS,
Keith A. Hurvitz, BS, J. Gordon McComb, MDD, Martin H. Weiss, MD,
Beristav V. Zlokovic, MD, PhD (Los Angeles, CA)

Introduction: Animal models of CNS tumors are tools which have been
extremely useful in allowing researchers to explore the genetics, pathophysiology
and treatment of brain tumors. We describe a new model of the human medullo-
blastorna in the nude mouse which will provide an additional tool for these in-

vestigations.

Methods: A human medulloblastoma cell line was isolated and gown in vitro.
The immunodeficient nude mouse was the animal model chosen because of the
need to avoid a foreign Lissue immune response to human cells. Day 1 mice
{n=3) were stereotactically implanted with 10> human medultoblastoma cells in
10 uliters into the right frontal lobe 4mm lateral to the sagittal suture along the
coronal suture at Smm depth. On day 21 mice were sacrificed and the brain was
removed and immersion fixated in formalin. The brains were sectioned with a
vibratome into 100 micron thick coronal slices, stained with H+E, and area analysis
of the tumor was performed using an image analyzer. In each rat the slice con-
taining the largest area was compared.

Results: At 18 days post-implantation tumeor grew to @ mean area of 1.16
mm? = .27 SE.

Discussion and Conclusion: These results demonstrate that human medullo-
blastoma cells grow in the nude mouse brain and therefore a new animal model
of human brain tumor is available for the study of medulloblastoma.



2 Cerebellar Astrocytoma in Pediatric vs. Adult Patients

Vittorio Morreale, Michael ]. Ebersold, Lynn M, Quast, Joseph E. Parisi
(Rochester, MIN)

In this paper, we compare the tumor characteristics, treatment, and out-
come of pediatric and adult patients with cerebellar astrocytomas. We specifically
used objective CT and/or MRI data to assess the degree of surgical rescction and
LUMOT reCUrTence.

A retrospective analysis was done on the clinical records of 54 patients who
were surgically treated for cerebellar astrocytoma from 1978-1990. All padents
had all their surgery done at Mayo Rochester. Follow-up was done through a
combination of phone calls and mailed questionnaires.

Patients ages ranged from 1 to 80 years old with a mean age of 26. One-half
of the patients were under 15 years old. Forty-cight percent were males and 52
percent were females. Seventy-two percent of tumors were pilocytic astrocyto-
mas, 17% were grade 4 astrocytomas, 6% were grade 3 astrocytomas, 4% were
low grade non-pilocytic astrocytomas, and 1% were gliosarcomas. Eighty-five
percent of pilocytic astrocytomas were cystic. Most patients presented with head-
ache, nausea, vomiting, and ataxia. Gross total resection was obrained in 35 out
of 54 patients. Nineteen patients had residual cumor and 4 parients had tumor
recurrence as documented by postoperative CT or MRI scans.

Patient survival is strongly dependent on tumor pathology. Pilocytic astro-
cytoma had the longest 5- and 10-year survival rates. Long symptom-free post-
operative survival can be had with subtotal removal of tumor when the tumor is
of low grade. No benefit from postoperative radiation was observed. We recom-
mend gross total resection when possible.

3 Should Age Be the Deciding Factor in Determining the Need
for Arteriography to Exclude Aneurysm in Children with
Oculomotor Palsy?

Mark S. Dias, MD, Imtiaz A, Mehkri, MDD, Steven Awner, MD,
Seott E. Olitsky, MD (Buffalo, NY})

A posterior communicating artery ancurysm as a cause of isolated oculomo-
tor palsy in children younger than 14 years is extremely rare; to date, only one
such child, aged 11 years, has been described in the literature. Several references
in the ophthalmology literature have suggested thar areeriography to exclude an
aneurysm is unnecessary in this population. We present a 10-year-old boy with
an isolated complete oculomotor palsy caused by a posterior communicating
artery aneurysm. At presentation, the child had a three day history of headache,
followed by diplopia and unilateral prosis. Examination disclosed a complete
unilateral third nerve palsy with ptosis, mydriasis, and extraocular palsies. MRI
and magnetic resonance angiography suggested a lesion in the region of the pos-
terior communicating artery. A cerebral arteriogram confirmed a 5 mm posterior
communicating artery aneurysm directed posterolaterally. At surgery, there was
no evidence of subarachnoid hemorrhage and the aneurysm was successfully
dipped. The child made a complete recovery.

Although rare, the potentially devastating consequences of aneurysm rup-
ture and the low complication rate of cerebral angiography in children mandate
that an intracranial aneurysm be excluded as a source of the oculomotor palsy
regardless of age. We recommend that young children with unilateral oculomeo-
tor palsy involving the pupit in whom another cause is not apparent undergo
cerebral angiography to exclude an aneurysm.



4 Subdural Fluid as an Indication of Hydrocephalus

Michae! H. Handler, MD (Denver, CO)

Ventricular enfargement is the hallmark of impaired CSF dynamics and el-
evated pressure in hydrocephalus. We treated five patients in whom the ventricu-
lar system had been opened to the subdural space, three by a transcortical resec-
tion of an intraventricular lesion, and two by placement of a ventriculoperitoneal
shunt. When they developed signs and symptoms of elevated intracranial pres-
sure, they also developed progressive enlargement of subdural collections with
evidence of mass effect, not necessarily accompanied by progressive ventricular
enlargement. All had resolution of symproms, and four had complete resolution
of the subdurals, with a correctly functioning VP shunt. If the ventricles can
drain to the subdural space, symptomatic hydrocephalus may manifest itself by
subdural fluid collections on imaging, rather than by ventriculomegaly.

5 Cerebral Gnathostomiasis
John R. Mawk, MD (Partland, OR)

Only two parasites are known to move after their larval stages embolize the
central nervous system - Angiostrongy lus, which migrates in the subarachnoid
space, and Gnathostoma, which has a propensity to traverse the parenchyma. The
latter parasite is the subject of Victorian era horror literature,

An cight-year-old boy visited the South Pacific and ate 2 meal probably con-
taining partially cocked fish. Four months fater, he developed severe, lancinating
headaches with partial visual loss. These headaches came on very suddenly every
few weelks, lasted for days, and terminated suddenly. A CT scan demonstrated no
wumor. After a period of many months they ceased without recurrence. Ten years
later, the boy presented to a trauma service after a fall, and CT scanning demon-
steated a small temporal lobe cyst. Magnetic resonance scanning demonstrated a
serpiginous tract winding through the basal ganglia and rerminating in the cyst.
This is believed to represent a case of cerebral gnathostomiasis.

The popular lterature of a century ago, the pertinent medical literature and
treatment options are outlined. To have one’s brain consumed by a worm from
within remains without question the harrifying notion it was at the time the
disease was first described.



6 Intraventricular Urokinase for the Treatment of
Posthemorrhagic Hydrocephalus: Does a Fibrinolytic State
Prevent Need for Shunting?

Joseph Madsén (Boston, MA)

Posthemorrhagic hydrocephalus is a common problem in premature infants,
so a medical intervention which would avoid the need for shunting could consid-
erably decrease shunt-related morbidity. Intraventricular fibrinolytic therapy has
been proposed as means to this end, but major questions have not been ad-
dressed: is a fibrinolytic state actually achieved in neonates treated with these
drugs, does fibrinolysis still occur if intermittent drainage is used with the infu-
sion, and, if fibrinolysis is achieved, does this prevent need for a shunt? To ap-
proach these questions with respect to intraventricular urokinase, we conducted
a prospective clinical trial conducted at three academic hospitals. Six prematurely
born infants with medically refractory progressive hydrocephalus requiring treat-
ment with ventsicular drains received alternating infusion of intraventricular uroki-
nase with drainage of CSF for three days. Of the six treated patients, median
gestational age at birth was 26.5 weeks and the median age at treatment was 30
days (range 26 to 37). No patient had evidence of secondary bleeding, systemic
absotption, or side effects. Fibrinolysis was achieved in the cerebrospinal fluid, as
documented by markedly elevated D-dimer levels (median 1841 pg/l, range 83
to 9528 ug/l, normal plasma range 4-78 pg/l). Clot size appeared to diminish by
ultrasound evaluation in at least one patient. In spite of the fibrinolysis, all six
patients eventually required a VP shunt based on conservative prospective clini-
cal criteria. We conclude that intermittent infusion of intraventricular urckinase
alternating with periods of CSF drainage is a safe way to effectively achieve a
fibrinolyric state. However, when administered ar the relatively late point when a
ventricular drain is required, this fibsinolytic state is not sufficient to decrease the

rate of VI shunt,

7 A Novel Method of Cranioplasty Using Corralline
Hydroxyapatite*

SooHo Choi, MD, Michael L. Levy, MDD, ]. Gordon McComb, MD
(Los Angeles, CA)

Current materials used for cranioplasty include autologous or homologous
bone grafts, wire mesh, and methyl methacrylate, either alone or in combination.
However, cach material has its own unique disadvantages.

Although corralline hydroxyapatite has been used extensively for arthope-
dic, ophthalmologic, craniofacial and dental procedures as a bone substitute, it
has not been used to repair cranial bony defects. Corralline hydroxyapatite, a
substance similar to that found in autologous or homologous bone grafis pro-
vides a matrix in which to form a living structure. The hydroxyapatite comes as
granules which are mixed with Avitene, thrombin and aurologous blood to form
a paste which can be shaped as needed.

Over the past few years we have used hydroxyapatite either alone or applied
ta the surface of tantalum mesh in 17 neurosurgical patients, ranging in age from
4 months to 19 years, for a variety of conditions, The cosmetic results were good
in all. Ocher than one patient extruding granules over several months, there were
no complications.

In neurosurgical procedures when a bone substitute is needed, hydroxyapa-
tite is an effective alternative to materials currently being used.



8 Prevention of Spinal Cord Retethering Using Free Dermal
Fat Grafts*

Michael R. Egnor, MD, Mark D). Epstein, MDD (Stony Brook, NY)

Retethering of the spinal cord following tepair of myelomeningocele or other
spinal surgery in children is a common problem, and a variety of operations have
been used to minimize this problem. Closure with fascia lata or cadaver dura,
while providing good CSF leak prevention, is associated with frequent retethering,
Some pediatric neurosurgeons have described reconstruction of the spinal canal
to create a large CSF sac, and while this technique is promising, it is technically
demanding and the results are tmixed at best. Synthetic grafts may reduce scar
tissue formation, but infection and CSF leak have been limited to this approach.

It an effort to provide good tissue coverage and minimize scar formation,
plastic surgeons have used free dermal fat grafts, which helps the fat graft develop
a blood supply and minimizes graft resorption. Eighteen months ago, we began
using autologous free dermal fat grafts for children with recurrent spinal cord
retethering. Nine children have undergone the procedure, and no child has had
further retethering, CSF leak or infection. One child developed scar tissue for-
mation above the graft site which required extension of the graft.

The potential long term problems associated with our procedure are graft
resorption, epithelial cyst formation, and growth of the iatrogenic “lipoma”, al-
though we have not seen these problems thus far. Our early results are encourag-
ing, and we suggest this method of dural repair be considered for children with
particularly difficult recurrent tethering or CSF leaks,

9 The Relationship between Intraoperative Hypothermia and
Ventricular Shunt Infections

Peter C. Gerszren, MD, A, Leland Albright, MD, lan E Pollack, MD,
P David Adelson, MD (Pittsburgh, PA)

Ventricular shunt infections continue to be a majot problern in the manage-
ment of pediatric neurosurgery patients. Several recent studies have demonstrated
a positive relationship between intraoperative hypothermia and postoperative in-
fection. Perioperative hypothermia may promote infection by triggering ther-
moregulatory vasoconstriction, thus decreasing subcutancous oxygen tension and
impairing oxidative killing by neutrophils. In addition, hypothermia directly
impairs immune function.

Berween 1990 and 1996, 68 children who underwent ventricular shunt place-
ment at our institution subsequently developed a shunt infection {overall shunt
infection rate of 4%). Mean age was 8 years (range, neonate to 20 years). Shunt
infections related to a primary abdominal process or wound dehiscence were
excluded. The last 74 children who underwent ventricular shunt placement wich-
out subsequent infection served as a control group. The anesthetic record of these
children were reviewed for lowest core temperatute recorded during the surgical
procedure. The lowest core temperature varied from 33.9°C to 37.7°C (mean
36.0°C) . Hypothermia was defined as a temperature less than 35.1°C, Ten pa-
tients each in both the infected group and the control group were hypothermic
during surgery.

No relationship was found berween hypothermia and the subsequent occur-
tence of a shunt infection (p=0.45). Given that infants are more prone to hypo-
thermia during surgical procedures, those children less than 2 years old were then
excluded from analysis. Among children aver 2 years old (n=88), there was a
trend towards the occurrence of shunt infections following intraoperative hypo-
thermia which did not reach statistical significance (p=0.07). Therefore, in this
series we found no clear relationship between intraoperative hypothermia and
the development of shunt infections. Perhaps a larger series of patients would
demonstrate that such a relationship indeed exists.



10 Use of the 1SG Wand in the Posterior Fossa
Rick Abbott, MD {New York, NY)

Traditionally, use of frameless stereotaxis in the posterior fossa has been dis-
couraged due 10 the high degree of inaccuracy in referencing of that region of the
patient’s anatomy to the imaging scudies using fiducials placed about the fore-
head and ears. We have found that using ISGs surface fit algorithm the accuracy
of the referencing is more than acceptable and has allowed us to perform more
aggressive surgeries within che brain stem as well as develop new treatments for
trapped CSF spaces within the posterior fossa. Afrer correlating five fixed ana-
comical points on the patient to the same points on their imaging studies, 50
candomly selected points about the scalp were touched with the system’s pointer.
These points included sites in the suboccipital and retromastoid regions. The
system then generaied a topographical cloud made up of these points and pet-
formed a less square fit with the 3-dimensional ceconstruction of the imagery
data set to register the patient o the image set. We have found chat this gives a
very accurare registration with the brain stemt which is maintained during tumaor
cesections within the ster. We have also found the registration to be accurate
enough to allow us to place catheters via a coronal burr hole into fluid spaces
within the posterior fossa which are greater than 2 cm in diameter. This tech-
nique will be discussed and case examples shown.
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1820 Richmond Rd., S.W.
Galgary, AB T2T 5C7
CANADA

Active Member

Nadell, Joseph M., MD
Children’s Hosp.

200 Henry Clay Ave.
New Orleans, LA 70118
Active Member

Nagib, Matmoud G., MD
305 Piper Bidg.

800 E. 26th St

Minneapalis, MN 55407-3799
Aciive Member

Nagle, Richard C., MD
3000 Colby

Suite #1041

Barkeley, CA 94705
Active Member

Nazar, Gregory, MD
5008 Long Knife Run
Louisville, KY 40207
Active Member

Nijensohn, Daniel E., MD
340 Capito] Ave.
Bridgeport, CT 06606
Active Member

Nirmel, Krishna, MD
10 Union St.

Natick, MA 01760-4710
Active Member

O’'Brien, Mark Stephen, MD
1900 Century Blvd,

Sulte #4

Aflanta, GA 30345

Active Member

Qakes, W. Jerry, MD
Chitdran's Hosp. of Alabama
Suite #400

Birmingham, AL 35233
Active Member

Page, Larry Keith, MD
13845 SW. 73rd C1.
Miami, Ft. 33158
Active Member

Pang, Dachling, MD
Univ. of California, Davis
2516 Stockton Blvd.
Sacramento, CA 95817
Active Member

Parent, Andrew D., MD
Uriiv. of Mississippi MC
2500 N. State S
Jackson, MS 30216
Active Member

Park, Tae Sung, MD

St. Louis Children’s Hosp.

1 Children's Pl/Neurosurgery
St Louis, MO 63110

Active Member

Partington, Michael David, MD
Children's Hosp.

1950 Ogden St., BA67

Derver, CO 80218

Active Member




Pattisapu-Sear!
Pattisapu, Jogi V., MD
22 W, Lake Beauty Dr.
Suite #204

Qriando, FL 32606
Acilve Member

Penix, Jerry O, MD
607 Medical Tower
Norlolk, VA 23507
Active Member

Piatt, Joseph H., Jr. MD

3181 S.W. Sarmn Jackson Park Bd.

Div. of Neurosurgery (L-472)
Portland, OR 97201-3008
Active Member

Pittman, Hal Watson, MD
Barrow Neurological Inst.
2010 N. 3rd Ave.
Phoenix, AZ 85013
Active Member

Pittman, Thomas, MD
8t Louls Univ. Hosp.
1465 5, Grand

8t Louis, MO 63110
Active Member

Pollack, lan F, MD
Children's Hosp. of Pitisburgh
3705 Fifih Ave./Neurosurgery
Pitisburgh, PA 15213

Active Member

Pertnay, Harold D, MO
1431 Woodward Ave.
Bloomifieid Hilis, Mi 48302
Active Member

Prats, Antonio R., MD
PO. Box 440757
Miami, F1. 33144-0757
Active Membar

Pudenz, Robert H., M
574 Garfield Ave.

South Pasadena, CA 91030
Lifetime Member

Raffel, Carey, MD PhD
Mayo Clinic/Neurosurgery
200 First 5t., SW.
Rochester, MN 55905
Active Member

Raimondi, Anthony J., MD
Villa Manteleong

37020 Gargagnago
Varona, 37100

taly

Active Member

Reigel, Donald H., MD
320 E. North Ave.

7ih F1., South Tower
Pitisburgh, PA 15212
Active Member

Rekate, Harold Louis, Mp
Barrow Neuroiogical Inst.
2910 N. 3rd Ave.

Proenix, AZ 85013
Active Member

Reynolds, Arden F., Jr. MD
Magan Med. Clinic

420 W. Rowland St.
Coving, CA 91723

Active Membert

Roberts, Theodore S, Mo
Univ. of Washington/Neura.
CH-50, PO. Box 5371
Seattie, WA 88195

Active Member

Robinson, Watker L., MD
Univ. of Maryland Hosp.

22 8, Greene St./Neurosurgery
Baltimore, MD 21201

Active Member

Rossenblum, Bruce R, MD
PO, Box 159

Colts Neck, NJ 07722
Active Member

Rosenthal, Alan, MD

Long Tetand Neuro. Assoc.
410 Likeville Rd.

New Hyde Park, NY 11042
Active Member

Rothman, Allen S., MD
1160 Fifth Ave.

Suite #106

New York, NY 10029
Active Member

Ruge, John R, MD
630 S. Qak St.
Hinsdale, IL 60521
Active Member

Ruzicka, Petr 0., MO

Childeen's Hosp. of New Jersey

15 §. 9th St
Newark, N 07107
Active Member

Sanford, Robert A., MD
Semmas-Murphay Clinic

930 Madison Ave., Suite #5600

Memphis, TN 38103
Aetive Member

Saunders, Richard L., MD

Dartmeuth-Hitchoack Med. Ctr.

{ Medical Gtr. Dr./Neuro.
Lebanan, NH 03756-0001
Active Member

Scartf, Timothy B., MD

33 SW. Upper Riverdale Rd.

Suite #25
Riverdale, GA 30274
Active Member

Schifi-Tew

Schiff, Steven J,, MD
Children's National Med. Ctr,

Washington, DC 20010
Active Member

Schreider, Steven J., MD
Long lsland Neuro, Assoc.

410 Lakeville Rd.

New Hyde Park, NY 11042
Active Member

Schut, Luis, MD

Children's Hosp. Phifadelphia
a4th and Civic Ctr. Bivd.
Philadelphia, PA 19104
Active Member

Scott, R. Michael, MD
The Children’s Hosp.

Boston, MA 02115
Active Member

Seljeskog, Edward L., MD
2805 Fiith St., 8.

Suite #110

Rapid City, 8D 57701-7306
Active Member

Selker, Rohert G., MD
Western Pennsylvania Hosp.
4@00 Friendship Ave./Neuro.
Pitisburgh, PA 15224

Active Member

Shallat, Ronald F., MD
3000 Coloy St.

Suite #101

Berkeley, CA 94705
Active Member

Shapiro, Kanneth N., MD
1935 Motor §t,

Daf}as, TX 75235-7794
Active Member

111 Michigan Ave., NW./Neuro.

300 Longwood Ave., Bader 319

Shillito, John, Jr. MD
596D Fearrington Post
Piitshoro, NC 27312
Active Member

Simmons, James C., MD
190 Grove Park Rd.
Mernphis, TN 38117
Litetime Member

Simonds, Gary Robert, MD
237 Sunbury Rd.

0. Box 14

Riverside, PA 17868-0014
Active Member

Sklar, Frederick H,, MD
1835 Motor St.
Dallas, TX 75235-7794
Active Member

Smith, Harold P, MD
300 20th Ave., N., #5086
Nashville, TN 37203-2115
Active Member

St Louis, Phillip G., MD
1801 Cook Ave,
QOrlando, FL. 32806-2913
Active Member

Stein, Sherman Charles, MD
310 Spruce St.

Philadelphia, PA 19106
Actlive Member

Steinbok, Paul, MD
B.C. Children’s Hosp.

§ C 4480 Oak St.
Vancouver, BC V6H 3v4
CANADA

Active Member

Storrs, Bruce B., MD
Childrer’s Hosp. of New Mexico
2211 Lomas Blvd., N.E.
Albuquerque, NM 87106
Active Member

Stringer, Douglas L., MD
2011 Harrison Ave.
Panama City, Ft. 32405
Active Member

Stringer, Merle Preston, MD
2011 N. Harrison Ave.
Panama City, Ft. 32405
Active Member

Sukoff, Michael H., MD
17602 17th 81, #102-118
Tustin, A 92680-1961
Lifetime Member

Susen, Anthony F, MD
RR 3 Box 140-J
Burgess, VA 22432-9801
Lifetime Member

Suttor, Leslie N.,, MD
Ghild. Hosp. of Philadelphia
34th & Civic Center Blvd,
Philadelphia, PA 19104
Active Member

Taekman, Michael 8., MD
3000 Colby

Suite #101

Berkeley, CA 94705
Active Member

Tew, John M., Jr. MD
Mayfield Neuro. tnst.
506 Oal St.
Cincinnati, OH 45219
Active Member



Tomita-Zakalik

Tomita, Tadanori, MQ
Children's Mem. Hosp.
2300 Children's Plaza
Chicago, IL 60614
Active Member

Tulipan, Noel, MD
8533 McCrory Ln.
Nashvilie, TN 37221
Active Member

Turner, Michael 5., MDD
1601 N. Senate Bivd.
Suite #535
tndianapolis, IN 46202
Active Member

Uscinski, Ronald H., MO
3301 Woodburn Rd., #2098
Annandale, VA 22003
Active Membar

Venes, Joan L., MD

27517 Via Montoya

San Juan Capistrane, CA 92675
Active Member

Ventureyra, Enrique C., MD
401 Smyth Rd.

Ottawa, ON KiM 8L1
CANADA

Active Member

Vries, John Kenric, MD
Univ. of Pittsburgh

217 Victoria Bldg.
Pittsburgh, PA 15281
Active Member

Wald, Steven L., MD
1G Grove Ln.
Shelburne, VT 05482
Active Member

Waldman, John 8., MD
Albany Meg. Coil.

Div. of Neurosirgery/A-61-NE
Aleany, NY 12208

Active Member

Walker, Marion L., MD
Primary Children's Med, Ctr.
100 N. Medical Dr.

Salt Lake City, UT 84113-1100
Active Member

Walsh, John Willson, MD
1701 Hermann Dr., #2006
Houston, TX 77004
Active Member

Ward, John D,, MD

Virginia Commonwealth Univ.
Neuro,, MCV Station, Box 631
Richmond, VA 23298

Active Member

Weiss, Martin H., MD
LACAUSC Med. Ctr,, Box 786
1200 N, State St., Room 5046
Los Angeles, CA 90033
Active Member

Wernick, Shefley, MD
2350 W, Villard Ave.
Room #101
Mitwaukee, Wl 53208
Active Member

White, Robert Joseph, MD Phi)
MetroHealth Med. Ctr.

2500 MetroHealh Dr.
Cleveland, CH 44109-1998
Active Member

Willman, Philip J. A, MD
3006 S, Alameda St.
Corpus Christi, TX 78404
Active Member

Wilsan, Ronald J., MD
1313 Red River

Suite #120

Austin, TX 78701-1923
Active Member

Winer, Joel W, MD
1601 8. Queen St
York, PA 17403

Zampelta-Zovicklan

Zampelta, Edward J., MD
10 Parrott Mill Rd.

PO, Box 808

Chatham, NJ 07928
Active Member

Zanetti, Paul Henry, MD
5920 Saratoga Bivd.
Suite #440

Active Member Corpus Christi, TX 78414-4108

Active Member

Winfield, Jeffrey A., MD PhD
Hill Med. Ctr.

1000 E. Genesse St., Ste. #202
Syracuse, NY 13210

Active Member

Winston, Ken R., MO
1950 Ogden, B467
Denver, CO 80218
Active Member

Wisoff, Jeffrey H., MD
New York Univ. Med. Ctr.
550 First Ave./Ped. Neuro.
New York, NY 10016
Active Member

Woodward, Meredith ¥, MD
7130 N, Sharon Ave., #100
Fresne, CA 83720

Active Member

Yamada, Shokei, MD

L.oma Linda Univ. Sch. of Med.
Foom #253%/Neurosurgery
Loma Linda, CA 92350
Active Member

Zakalik, Karol, MD

Wm. Beauront Hosp.

3535 W. 13 Mile Rd., Suite 504
Royal Oak, MI 48073

Active Member

Zavala, L. Manuei, MD
2147 Mowry Ave,

Suite D-1

Fremont, CA 94538
Active Member

Zovickian, John G., MD
3000 Colby St.

Suite #101

Berkeley, CA 94705
Active Member
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