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SCIENTIFIC PROGRAM

Monday, September 12, 1988

08.00

WELCOME - Gordon B. Thompson, MD - President

SESSION I

08.15 - 09.00

1. Cortical Blood Flow Measurement and AW Surgery
Kenichiro Sugita, MD - Nagoya, Japan

09.15

2. Transcranial Doppler Studies After Aneurysm Rupture
Bryce K. Weir, MD and K. Hutchinson, MD - Edmonton, Alta

09.30

3. Transcranial Doppler: Neurosurgical Applications
R. Lamond, MD and J. Alksne, MD - San Diego, CA

09.45

q, Preoperative and Intraoperative Localization of Eloquent
Cortex Adjacent to Arteriovenous Malformations
Neil Martin, MD, Sheldon Jordan, MD et al - Los Angeles, CA

10.00 - 10.15
Coffee Break



Monday, September 12, 1988

10.

SESSION 11
Moderator: George Ablin, MD

10.15

Postoperative Cerebral Blood Flow for Evaluation of Vasospasm

L. Philip Carter, MD, T. Graham, MD and R. Spetzler, MD
Phoenix, AZ

10.30
Vertebral Artery Aneurysms: Different Strategies for

Different Lesions
Michael B. Pritz, MD - Orange, CA

10.45

Management of Giant Arteriovenous Malformations
Robert F. Spetzler, MD - Phoenix, AL

11.00

Hypervolemic Hemodilution in the Treatment of Acute Stroke:

Monday, September 12, 1988

W\IN

11.45 - 12.15

Results of the Pentastarch Study
Joseph M. Zabramski, MD, R. F. Spetzier, MD et al -
Phoenix,AZ

11.15

The Use of the Macroflange in the Treatment of Complex
Vertebral Aneurysms

Wolff M. Kirsch, MD, W. Orrison, MD and Viraf Cooper, MD
Albuguerque, NM

11.30

The First Neurosurgical Golfing Death - 1626
William Caton, MD - Pasadena, CA

PRESIDENTIAL ADDRESS

Gordon B. Thompson, MD

Introduction by George Ablin, MD
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Tuesday, September 13, 1988

SESSION 111
Moderator: John Kusske, MD

08.00 - 08.45

12. Surgery of Posterior Fossa Meningiomas

Kenichiro Sugita, MD - Nagoya, Japan
09.00

13. Brainstem Auditory Evoked Potentials and Magnetic
Resonance Imaging in the Spina Bifida Aperta Syndrome
and Arnold-Chiari Malformation Type 11
Barry N. French, MD and Andrew J. Gabor, MD - Sacramento, CA

09.15

14. fractured Odontoid: The Management of Delayed Neurological
Manifestations
David J. Fairholm, MD - Vancouver, BC

09.30

15. Experience with Percutaneous Lumbar Nuclectomy
W. M. Hammon, MD - Honolulu, HI

09.45

16. Alternatives of Cervical Disc Surgery
David Pitkethly, MD, J. A. Maxwell, MD and Jeffrey Pearce, MD
Bellevue, WA

10.00 - 10.15
Coffee Break

Tuesday, September 13, 1988

SESSION IV
Moderator: Robert Rand, MD
10.15

17. The Difficult Craniopharyngioma; Management and Prognosis
Donald P. Becker, MD, Keith Black, MD et al - Los Angeles, CA

10.30

18. Utility of Peripheral Benzodiasenines as a Specific Ligand
for Brain Tumours
Keith L. Black, MD, K. Ikezaki, MD and D. P. Becker, MD

Los Angeles, CA

10.45

19. Chromosomal Alterations in Human Brain Tumours
Ronald F. Young, MD, Michael Chapparo, MD et al - Irvine, CA

11.00

20. Intrasellar Meningeal Sarcoma Presenting as Pituitary

Apoplexy
M. E. MacRae, MD, B. Bayliss, MD et al - Calgary, Alberta

11.15

21. Hydatid Cyst of Brain - Unusual Presentation
Peter Dyck, MD and Viesturs Petersons, MD - Los Angeles, CA

11.30

22. Biographical Tribute to Henry M. Cuneo
Frank Anderson, MD - Los Angeles, CA




Wednesday, September 14, 1988

SESSION Vv
Moderator: Ian M. Turnbull, MD

08.00
23. Coronal Craniosynostosis: Forehead Release versus

Forehead Advancement
S. T. Myles, MD - Calgary, Alberta

08.15

24. Hydrocephalus: A New Adjustable Zero Pressure Shunt
System
Eldon L. Foltz, MD - Orange, CA

08.30

25. Shunt Infection: An Epidemiological Analysis
Michael H. Sukoff, MD, Hector V. Berezowski, MD and
Vicki Czaykowski, RN - Santa Ana, CA

08.45

26. Surgery for Epilepsy in Childhood: Investigations,
Selection and Results
Warwick J. Peacock, MD, Harry T. Chugani, MD et al -
Los Angeles, CA

Wednesday, September 14, 1988

27.

28.

29.

SESSION V
(continued)
Moderator: Ian M. Turnbull, MD

09.00
Treatment of Syringomyelia by Cervical-Medullary

Decompression
U}rich Batzdorf, MD - Los Angeles, CA

09.15

Cervical-Brachial Plexus Bridge Graft Anastomosis
for Cervical Nerve Root Avulsions
Shokei Yamada, MD and G. Peterson, MD - Loma Linda, CA

09.30

Carotid Endarterectomy in a Community Hospital
Michael Kendrick, MD - Bend, OR

09.45

Anterior Cervical Discectomy with and without Fusion:
Factors Affecting Long Term Results
John Grollmus, MD, H. Gerber, MD et al - Spokane, WA

10.00 - 10.15
Coffee Break
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Wednesday, September 14, 1988

31.

32.

33.

35.

37.

SESSION VI
Moderator: frank LeBlanc, MD

10.15

Steffee Plating
John Oakley, MD and Allan Jackson, MD - Edmonds, WA

10.30
Distraction Rod Instrumentation for Spinal Disorders

Alan T. Hunstock, MD, Douglas B. Kirkpatrick, MD
and Lynn M. Gaugin, MD - Santa Rosa, CA

10.45

Therapeutic Models of Low Back Care
W. Bradford Delong, MD - San Francisco, CA

11.00

Ten Years of CT Scanning and the Surgery of Spinal Stenosis

DeWitt B. Gifford, MD - QOakland, CA
11.15

Acute Surgical Syndromes Following Spinal Manipulation
Marc Morin, MD and John Kusske, MD - Laguna Hills, CA

11.30

Surgical Treatment of Spondylotic Lumbar Hypermobi]iéy
T. G. Obenchain, MD and L. M. McKinley, MD - Escondido, CA

11.45

Reserve Paper
ADJOURNMENT

15



SCIENTIFIC PROGRAM

MONDAY SESSION 1
Moderator: Gordon Thompson, MD

08.15 - 09.00

Guest of the Society

PROFESSOR KENICHIRO SUGITA
Nagoya, Japan
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1. CORTICAL BLOOD FLOW MEASUREMENT
AND AWM SURGERY
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09.00 - 09,15 DISCUSSION

18
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MONDAY SESSION I

09.15

2. Transcranial Doppler Studies after Aneurysm Rupture
Bryce K. A. Weir, MD and K. J. Hutchinson, MD
Edmonton, Alberta

Intracerebral arterial velocities were recorded daily from
thirty-six patients with subarachnoid hemorrhage (SAH) secondary
to ruptured intracranial aneurysm and eight patients who were
admitted for elective aneurysmal surgery while in neurosurgical
intensive care. While recordings were made from anterior, middle
and posterior cerebral, intra and extracranial internal carotid
arteries bilaterally and, in appropriate cases, from the basilar
artery, the highest velocities and greatest change in velocity
occurred in the middle cerebral artery (MCA) on one side. In non-
midline aneurysms this was the side of the ruptured aneurysm. The
time averaged MCA velocity remained below 100 cm/sec in seven of
the elective patients, the MCA velocity of the other elective
patient rose to a maxium of 132 cm/sec. Of the patients admitted
following SAH, in seven, MCA velocity remained below 100 cm/sec
and showed no suggestion of vasospasm by either clinical or
radiological indicators. In thirteen, MCA velocities reached
maxima greater than 155 om/sec and had clinical or radiological
evidence of vasospasm. In sixteen, maximum MCA velocities were in
the 100 to 154/cm/sec range, these patients were fairly evenly
split between those with and without evidence of vasospasm. The
suggestion that an MCA velocity greater than 155/cm/sec is a
definite indicator of vasospasm is in agreement with other recent
reports. Parameters other than mean velocity may be helpful in
determining the presence of vasospasm in the equivocal mean MCA
velocity range. In one patient with prolonged vasospasm the
waveform pulsatility increased dramatically eight hours before
death. Highly pulsatile wvelocity waveforms are typical of high
vascular resistance associated with extensive brain infarction.
The recording of these velocities 1is technically demanding but the
equipment 1is relatively inexpensive. Some reduction in the
frequency of angiography may result from the use of this
technique.
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MONDAY SESSION 1

3.

09. 30

Transcranial Doppler: Neurosurgical Applications
R. Lamond, MD and J. Alksne, MD, San Diego, CA
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MONDAY SESSION 1

09.45

4. Preoperative and Intraoperative Localization of Eloquent

Cortex Adjacent to Arteriovenous Malformations

Neil Martin, MD, Sheldon Jordan, MD, Fernando Vinuela, MD
Marc Nuwer, MD, Jack Beatty, MD, Jacques Dion, MD and
Donald Becker, MD, Los Angeles, CA

The risk of neurological deficit following resection of
arteriovenous malformations depends on the precise topographical
relationship of the lesion to critically functional cortical and
subcortical regions. The definition, preoperatively and
intraoperatively, of the relationship of the vascular malformation
to eloquent cortical areas permits accurate estimation of the risk
of neurologic deficit following resection, and allows planning of
the surgical approach so as to avoid the functional regions.
Methods: Preoperative techniques for functional localization
include somatosensory recording using a tight array of scalp
electrodes, and magnetoencephalography. Intraoperative functional
localization has been accomplished by cortical stimulation studies
in awake patients, and cortical mapping of somatosensory evoked

potentials. Results: Nine patients have had preoperative or
intraoperative procedures for motor cortex localization. In 3

cases surgery was deferred because of involvement of motor cortex
by unruptured AVMs. In two of six operated cases permanent
neurologic deficit ensued after resection of AVMs that were found
to include regions of the motor cortex. In four cases resection
of AWs adjacent to but not within motor cortex caused no
permanent neurological deficit. One patient had preoperative
localization of language cortex by magnetoencephalography carried
out while the patient performed a language task. This test
suggested that the AWM was adjacent to but not within eloquent
cortex, and intraoperative stimulation studies done under local
anesthesia confirmed this. Resection of this AVM caused transient
mild aphasia with no permanent sequelae. Conclusion:
Preoperative and intraoperative functional localization techniques
hold the promise of improving patient selection for surgery, and
for reducing the incidence of neurological deficit when AVMs
adjacent to eloquent cortex are treated.
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MONDAY SESSION II
Moderator: George Ablin, MD

10.00 - 10.15 COFFEE BREAK
10.15
5. Postoperative Cerebral Blood Flow for Evaluation of
Vasospasm

L. Philip Carter, MD, Thomas Graham, MD and
Robert F. Spetzler, MD, Phoenix, AZ

Cerebral vasospasm has been shown to decrease cerebral blood
flow (CBF) 1in patients with subarachnoid hemorrhage. This may
become so severe that infarction occurs. Several new methods of
evaluating cerebral perfusion have been used in an attempt to
evaluate vasospasm. These include measurement of CBF with xenon
133, stable xenon, assessment of flow velocity with transcranial
Doppler, and more recently by continuous thermal technique of
measuring CBF. Continuous thermal techiques have the advantage of
following CBF on a real time continuous basis, immediate changes
can be seen and the effects of therapy are readily apparent.

We are using a Flowtronics Saber System CBF and ICP Monitor which
gives a continuous recording of cortical blood flow at the site of
monitoring. The probe is left on the cortex following craniotomy
in the area avoiding major vascular channels. Continuous
monitoring can be carried out for several days following the
craniotomy. To date we have monitored 40 patients, of these 18
have been aneurysm patients. The correlation with stable xenon
has been carried out 9 times. In two patients declared brain
dead, the flows were known to be zero at the time of organ
harvesting. With these 11 points a correlation between thermal
flow and stable xenon of 0.82 was found. We had one patient who
developed a meningitis and ventriculitis. No other major
complications have occurred using this technique. Changes in CBF
follwing subarachnoid hemorrhage and aneurysm clipping have been
followed and the general trend to reduce CBF with the development
of vasospasm has been observed. These results are similar to that
reported by Takemae et al, in which they observed decrease in CBF
with vasospasm with thermal techniques. This technique gives us
the opoportunity to observe the effects of treatment of vasospasm.
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MONDAY SESSION II

10.30

6. Vertebral Artery Aneurysms: Different Strategies for
Different Lesions.
Michael B. Pritz, MD, Orange, CA

Since the vascular anatomy of the posterior circulation
differs from that of the anterior circulation, it is not
surprising that approaches tailored to individual aneurysms of the
vertebral artery and its branches may be necessary. To illustrate
the management of such problems four different types of aneurysms
are presented to demonstrate strategies individualized to each of
these lesions.

One was a ruptured fusiform vertebral artery aneurysm that
was treated by trapping. Preoperative angiography was unable to
identify with certainty the location of the posterior inferior
cerebellar artery (PICA). A second was a giant vertebral-PICA
aneurysm that presented as a brainstem mass. This aneurysm was
treated by temporary clipping followed by internal decompression
and clot removal and then clip ligation of the neck. The third
example was a ruptured vertebral-PICA aneurysm that pointed
medially into the brainstem. This was treated by clip ligation in
conjunction with intraoperative angiography. The fourth case was
a ruptured fusiform vertebral artery aneurysm in which the origin
of the PICA could be identified with certainty. This was treated
by proximal occlusion with a detachable balloon. Radiologic
features and management strategies specific to each of these
different types of pathology will be discussed.
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MONDAY SESSION II

7.

10.45

Management of Giant Arteriovenous Malformations
Robert F. Spetzler, MD, Phoenix, AZ
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MONDAY SESSION II

11.00

8. Hypervolemic Hemodilution in the Treatment of Acute Stroke:
Results of the Pentastarch Study
Joseph M. Zabramski, MD, Robert F. Spetzler, MD and members
of the Hemodilution in Stroke Study Group, Phoenix, AZ

A multicenter, randomized, controlled trial was conducted to
evaluate the efficacy of hypervolemic-hemodilution uvsing
pentastarch, a 10X hydroxyethyl starch solution, in the management
of patients with acute stroke. A total of 88 patients (45
pentastarch, and 43 controls) were enrolled in the study protocol
within 24 hours of the onset of stroke in the carotid artery
distribution. Patients 1in the treatment group underwent
hypervolemic-hemodilution (H&H) using pentastarch solution for 72
hours. Patients in the control group received standard medical
therapy. Graded neurologic exams (GNE) were performed by a
blinded observer at the time of admission to the study protocol,
at the end of therapy (72 hours), at 1 and 2 weeks, and at 1, 2,
and 3 months. Barthel disability index scores were calculated at
each of the follow-up evaluations beginning one week after
enroliment. There were no sigificant differences in group
demographics or GNE scores at baseline. GNE scores improved 7
points in those patients 1in the pentastarch group (controls - 1
point) from baseline to end of therapy at 72 hours, and a total of
24 points at the end of 3 months (controls - 16 points; P=0.11).
Patients in the pentastarch group reached an average Barthel
disability rating of 85 at 3 months (fully independent 100), while
control patients scored 70 (P=0.08). Deaths associated with
progresive cerebral edema occurred in 5 patients with severe
stroke; 4 in the pentastarch group vs. 1 in the controls (P=0.36).
Because of this apparent trend for increased mortality in the
treatment group, the protocol was terminated early. Although there
was a clear trend for improved neurologic outcome in stroke
patients treated with pentastarch (H&H) therapy, this beneficial
effect was offset by the increased risk of malignant intracranial
edema. The results of the study protocol will be reviewed and
plans for the development of a new plasma expander specifically
tailored for H&H therapy will be discussed.
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MONDAY SESSION II

11.15

9. The Use of the Macroflange in the Treatment of Complex
Vertebral Aneurysms
Wolff M. Kirsch, MD, William Orrison, MD and
Viraf R. Cooper, MD, Albuguerque, NM

Two cases of complex vertebral aneurysms are presented that
offered unique challenges.

A large, partially thrombosed, left vertebral artery aneurysm
caused severe brain stem and upper medullary compression with
quadriparesis and episodic apnea. The patient was operated on by
an oblique suboccipital approach. The aneurysm was opened and
debulking initiated. The intra-arterial placement and inflation
of balloons did not stop back bleeding through the open vertebral
aneurysm. Hemostasis was secured by affixing a patch of Shiley
pericardium with macroflanges. The patient did not fare well
after surgery. He remained quadriplegic for approximately three
months, eventually dying in a nursing home.

A 31 year ol1d right-handed male bled within a 6 week period
three times from a dissecting right vertebral artery aneurysm.
The aneurysm was approached 1in an oblique retromastoid direction
and treated by plicating the point of aneurysm dissection with
macroflanges and Shiley pericardium. The patient has done well
with evidence of control of the aneurysmal dilatation and is
currently asymptomatic. This form of therapy may be an
alternative to segmental isolation and trapping of this artery.
The operative procedures will be illustrated with a video tape.

11.30

10. The First Neurosurgical Golfing Death - 1626
William Caton, MD, Pasadena, CA
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MONDAY

SESSION II

PRESIDENTIAL ADDRESS

Gordon B. Thompson, MD

Introduction by George Ablin, MD
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TUESDAY SESSION II1I
Moderator: John Kusske, MD

08.15 - 09.00

Guest of the Society

PROFESSOR KENICHIRO SUGITA

Nagoya, Japan
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08.45 - 09.00 DISCUSSION
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TUESDAY SESSION III

09.00

13. Brainstem Auditory Evoked Potentials and Magnetic
Resonance Imaging in the Spina Bifida Aperta Syndrome

and Arnold-Chiari Malformation Type II
Barry N. French, MD and Andrew J. Gabor, MD, Sacramento, CA

The spina bifida aperta syndrome (SBAS) consists of
myelomeningocele; the Arnold-Chiari malformation (ACM), type II;
hydrocephalus; hydrosyringomyelia; and the tethered cord
syndrome. This study evaluates whether relationships exist among
brainstem auditory evoked responses (BAER); MRI scanning; the
embryological diversity of the ACM; the apnea-bilateral abductor
vocal cord paralysis syndrome; the foramen magnum compression
syndrome; hydrosyringomyelia.

An unselected group of 65 patients with SBAS was studied.
Fifty-four patients had BAER performed with an abnormal BAER in
one or more parameters 1in 77% and normal in 23%. Abnormalities
were distributed throughout the brainstem. Absolute latencies
were prolonged for wave III in 36%, wave V in 53%; the interwave
latencies were prolonged for I-III in 52%, III-V in 64% and I-V in
65% (95% tolerance limit).

An unselected group of 26 patients had MRI or CSF-contrast
enhanced CT scanning of the craniospinal axis: 92% treated
hydrocephalus; 92% Arnold-Chiari malformation; S50% syringomyelia
to some degree, and 85% "tethered" spinal cord. Fifteen patients
also had at least one BAER to correlate with the MRI scan findings
and the clinical picture.

An Arnold-Chiari malformation to the C1/C2 level may be
associated with either a normal or abnormal BAER. However, any
malformation at C2 or lower was always associated with a prolonged
BAER. The BAER was always prolonged in symptomatic Arnold-Chiari
malformation, whether in the apnea/abductor wvocal cord palsy
syndrome or the foramen magnum compression syndrome.

Deterioration in the BAER was documented in one patient on
serial studies with 1improvement after decompression; two other
patients had dimproved BAER parameters after decompression. No
relationship was found between the level of motor function of the
myelomeningocoele and the degree of Arnold-Chiari malformation or
between the degree of Arnold-Chiari malformation and the presence
or absence or extent of hydrosyringomyelia.

It is recommended that patients with SBAS have baseline BAER
and MRI studies. Serial studies may be of value in those patients
with one or a combination of: an dinitially abnormal BAER;
compression of the subarachnoid space 1in the foramen
magnum/posterior fossa on MRI scan; presence of hydrosyringomyelia
on MRI scan.

41
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TUESDAY SESSION III

09.15

14. Fractured Odontoid: The Management of Delayed Neurological
Manifestations
David J. Fairholm, MD, Vancouver, BC

Odontoid fractures are a common injury but seldom associated
with serious neurologic injury. A high 1index of suspicion,
sophisticated radiologic investigation, and prompt effective
treatment usually results in satisfactory healing. When the
injury is unrecognised, delayed neurologic symptoms due to C1-2
dislocation is a probable outcome.

The clinical picture is usually one of progressing neurologic
dysfunction. Early symptoms are often unilateral sensory changes.
The condition may progress over a variable rate involving sensory
and motor systems and eventually leading to tetraplegia with
respiratory failure. The onset of symptoms may be as early as a
few months or as late as many yéars following injury. Radiologic
investigation consisting of simple plain x-rays, flexion-extension
films with tomograms are usually sufficient for diagnosis.

Treatment is carried out according to a plan determined by
the reducibility of the dislocation. Those which reduced in
extension or traction undergo simple posterior C1-2 fusion. Those
which are fixed in dislocation or remain unreduced in 14 days of
traction, require anterior trans-oral decompresion. Posterior
fusion is then usually required for stabilization. External
orthosis utilizing either Halo vest or brace is maintained until
radiologic fusion is achieved. A series of cases encountered in a
society where this injury is commonly unrecognised will be
presented.
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TUESDAY SESSION III

15.

09.30

Experience with Percutaneous Lumbar Nuclectomy
W. M. Hammon, MD, Honolulu, HI
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TUESDAY ’ SESSION III

09.45

16. Alternatives of Cervical Disc Surgery
David Pitkethly, MD, John A. Maxwell, MD, Jeffrey Pearce, MD
Bellevue, WA

We reviewed the charts and mailed questionaires to 306
consecutive patients operated upon for cervical radiculopathy from
1973 through 1987. We divided our patients into those with soft
herniated disc (148), and osteophytic spurs (158) as the primary
pathology. We looked at the operations performed: anterior
cervical fusion (Cloward technique) 220, anterior microscopic
discectomy without fusion 71, and posterior microscopic
foraminotomy (only for soft herniated disc) 15. Postoperative
complications and reoperations were tabulated. The 306 total
patients included 193 men and 113 women. The average age for soft
disc herniation was 40 and osteophytic spur 49. Fifty-two
patients had two-level surgery. Reoperation at a later date for an
adjacent disc space radiculopathy was performed in nine patients
(4%) with anterior cervical fusion and two patients (3%) with
anterior cervical discectomies. Four patients (2%) with anterior
cervical fusions had non-unions. Of the 57 patients undergoing
anterior cervical discectomy for soft herniated disc, 25% had
moderate to severe postoperative interscapular or sternal pain;
whereas the remaining patients in all categories had a combined
incidence of 12%. We also had three patients (4%) require
anterior cervical fusion at the site of anterior discectomy
because of severe postoperative neck and radicular arm pain. Good
to excellent patient satisfaction as tabulated by the 176
questionaires returned was as follows: soft disc herniations with
anterior cervical fusion 87% (39 replies), soft disc herniations
with anterior microscopic discectomy 100X (37 replies), soft disc
herniations with posterior microscopic foraminotomy 100% (10
replies), osteophytic spur with anterior cervical fusion 88% (83
replies) and osteophytic spur with anterior microscopic discectomy
71% (7 replies). Our current practice is to operate on patients
with cervical radiculopathy secondary to osteophytic spurs by
anterior cervical fusion. Those patients with soft disc
herniations are treated by posterior microscopic foraminotomy with
removal of the extruded fragment.
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TUESDAY SESSION IV
Moderator; Robert Rand, MD

10.00 - 10.15 COFFEE BREAK
10.15
17. The Difficult Craniopharyngioma: Management and Prognosis

Donald Becker, MD, Keith Black, MD, Neil Martin, MD and
Warwick Peacock, MD, Los Angeles, CA

In 1976, S. Kramer stated: '"Craniopharyngioma: the best
treatment is conservative surgery and post-operative radiation
therapy". In 1988, our thesis is "The best treatment is radical
surgery directed to complete as possible tumor removal”. Post-
operative radiation is to be given when exquisite imaging studies
document non-resectable tumor recurrence. New techniques in skull
base surgery enhance excisional opportunities.

The complex adherent craniopharyngioma presents a special
challenge. The tumor is benign; total excision results in cure.
Tumor left behind usually subjects the patient to delayed
neurological deficit 1involving vision, memory, vegetative
functions and weight control. Further invasive procedures and
radiation therapy are often required. The goal of complete tumor
removal must be balanced with the danger of surgical neurological
injury. The tumor location often requires unusual, tailored, and
multidirectional approaches. Bone and dura at the skull base
should be sacrificed as extensively as necessary to allow adequate
exposure.

Recent cases will be presented to define the following
points: 1. MRI and CT scanning are complementary; both should be
obtained and this provides the basis for diagnosis and planning of
the operation. 2. Careful preoperative planning is critical to
provide adequate circumferential exposure: (a) to allow for
multidirectional approaches in a single sitting or staged
procedures; (b) to allow for adequate section or resection of
skull and base bone; (c) to minimize operative injury to pituitary
stalk and gland, optic pathway and hypothalamus. 3. Endocrine
testing aids in directing the surgical approach. Hormone
replacement is limited to only that which 1is necessary and
required. 4. Cyst drainage and internal and external radiation
therapy are effective adjunctive treatments. Rarely should they
be a primary modality. This  approach promises to  improve
prognosis in both children and adults.
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TUESDAY SESSION IV

18.

10.30

Utility of Peripheral Benzodiasenines as a Specific
Ligand for Brain Tumors

K. L. Black, MD, K. Ikezaki, MD and D. P. Becker, MD
Los Angeles, CA
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TUESDAY SESSION 1V

10.45

19. Chromosomal Alterations in Human Brain Tumors
Ronald F. Young, MD, Michael Chapparo, MD, Violet Shen, MD,
Jacob Katz, MD and Moyra Smith, PhD, Irvine, CA

Cytogenetic studies were carried out on 30 human brain
tumors; 13 gliomas, 7 meningiomas and 10 miscellaneous types
including PNET, medulloblastoma, schwannoma etc. Karyotyping was
carried out on cells grown briefly in tissue culture. DNA and RNA
analysis was accomplished using the southern blot technique with a
variety of gene probes. In glial tumors, the most prominent
abnormality was the presence of so-called "double minutes”.
Double minutes have been shown to represent extra gene copies and
to be responsible for gene amplification. The commonest gene
amplification in glial tumors was an increase in the expresion of
the epidermal growth factor receptor (EGFR). EGFR is located on
the glial cell membrane and plays a role in regulation of cell
division. Increased EGFR expression may be one factor in an
increased rate of cell division leading to oncogenesis.
Activation of other oncogenes has also been seen 1in glial tumors
but a consistent pattern has so far not been identified. We
confirmed the loss of chromosome 22, which has been described by
others in meningiomas. We have also noted heterozygosity at the
D22S1 locus on chromosome 22 in meningiomas with a normal
karyotype. A number of karyotypic and nucleic acid changes have
also been seen in the miscellaneous group of tumors.

A consistent chromosomal abnormality has not been noted to
account conclusively for oncogenesis in any tumor. As more gene
probes become available to study smaller chromosomal regions, more
careful analysis of changes in DNA and RNA in tumors will be
possible. We believe such studies may be valuable for tumor
classification, prediction of prognosis and possibly for the
development of chemotherapeutic agents or to genetic engineering
methods to treat brain tumors.
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11.00

20. Intrasellar Meningeal Sarcoma Presenting as Pituitary
Apoplexy
M. E. MacRae, MD, B. Bayliss, MD, B. Corenblum, MD
and B. Curry, MD, Calgary, Alberta

CNS sarcomas occurring only within the sella turcica are
extremely rare. The majority of these have been fibrosarcomas
following radiation treatment for pre-existing pituitary adenomas.
This is the first reporting of an intrasellar meningeal sarcoma.
A 53 year old nursing supervisor was admitted with headache,
blurred vision and emesis. An invasive intrasellar mass was found
on coronal CT. Menarche occurred at age 43, with normal menstrual
cycles until age 52. A "triple bolus” assessment of her anterior
pituitary function was considered normal. Prior to surgery, she
developed signs and symptoms compatible with a diagnosis of
pituitary apoplexy. At emergency surgery haemorrhagic tumor was
identified. Tumor histology, based on immunohistochemistry and
electron microscopy, was compatible with meningeal sarcoma.
Postoperatively, she received thyroid and steroid hormone
replacement and radiation therapy. Eleven and 17 months
postoperatively, she has developed nodules in her lung and liver
respectively, Right lower lobectomy confirmed the presence of
metastatic meningeal sarcoma. She 1is presently receiving
Adriamycin and DTK chemotherapy.
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11.15

21. Hydatid Cyst of Brain - Unusual Presentation
Peter Dyck, MD and Viesturs Petersons, MD, Los Angeles,CA

Although echinococcosis caused by the hydatid stage of the
dog tapeworm Taenia echinococcus has been recognized since

antiquity, hydatid cysts of the brain remain an enigmatic problem
even today. The operative mortality remains high.

We describe the case of 38 year old man, whose dominanf
hemisphere multilobulated hydatid cyst could not be "delivered" in
toto because of pericystic reaction, which we suspected was
prompted by head trauma. Although the patient was a Central North
American native, he had a long stay in the United States.

Surgical eradication of the lesion was not possible by
evagination of the lesion in toto. Hence it was removed piecemeal
after cyst aspiration and irrigation with hypertonic saline and 1%
iodine. The patient has survived the event and has recovered with
a mild ptosis in one eye and extreme gaze diplopia.

This offers an alternative management of hydatid cysts of the
brain to the conventionally promulgated notion that all hydatid
cysts can be enucleated by pericystic irrigation.

It appears likely that hypertonic saline, and particularly 1%
iodine, is a pertinent adjunct to surgical therapy therapy of a
difficult intracranial hydatid disease of the brain.

11.30 - 12.00

22. Biographical Tribute to Henry M. Cuneo MD
Frank Anderson, MD, Los Angeles, CA
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Moderator: 1lan Turnbull, MD

08.00

23. Coronal Craniosynostosis: Forehead Release versus

Forehead Advancement
S. T. Myles, MD, Calgary, Alberta

A number of different operative techniques have been
suggested for treatmnet of coronal craniosynostosis, whether
unilateral or bilateral.

In the past 10 years, I have tried the lateral canthal
advancement procedure, as well as tongue-in-groove advancement of
the supra-orbital bar, in 11 children with unilateral or bilateral
coronal craniosynostosis. While the initial cosmetic result has
been satisfactory, excesive vertical growth of the frontal bones
has occurred subsequently 1in several children, causing relative
turricephaly.

In 7 children with unilateral or bilateral coronal
synostosis, the supra-orbital bar and reshaped frontal bones have
been replaced as free grafts without advancement. The cosmetic
results have been excellent, provided the operative procedure was
carried out at 2 to 3 months of age. This procedure, which 1 have
termed "forehead release", requires less operative time, and
reduced blood loss, compared to forehead advancement.
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08.15

24 Hydfocepha]us: A New, Adjustable Zero Pressure Shunt System
Eldon L. Foltz, MD, Orange, CA

A percentage of patients shunted for hydrocephalus are
disabled by low intracranial pressure (ICP) several years after
shunt placement. These patients show a dramatic fall in ICP when
in the upright position, whereas normal ICP is present in the
supine position. This ICP decrease (to as much as -350 mm CSF
when upright) correlates with disabling symptoms.

Current shunt valves are relative pressure valves which

operate on a pressure gradient basis for opening pressure. This
design favors overshunting and the resulting Tow ICP syndrome. To
avoid such low ICP, our zero pressure shunt system functions on a
closing CSF pressure device which allows ICP to fall only to zero
on the upstream side of this device. The system 1is an absolute
pressure system and includes a one-way valve.

This shunt system is designed on the concept that ventricular
shunts must absolutely control the siphoning process inherent in
such shunts. These hydraulic parameters vary in relation to body
position, supine and upright. Therefore, placement of this device
in the subgaleal space has two vertical coordinates: 1. the
distance from vertex when upright; 2. the distance from frontal
tip when supine. At those specific points, the intra-luminal
shunt pressure cannot go below zero. At reference points of
vertex (when upright) and frontal tip (when supine) the ICP can
fall only to a negative value equal to the vertical distance of
the zero presure device (siphon control) from that reference point
for that body position.

This system has been effective in 22 patients suffering from
disabling low ICP syndrome. A1l had ICP records pre and
postoperatively. Twelve has brain map EEGs to assess effect of
ICP change by body position. Twenty patients were markedly
improved clinically. Two patients demonstrated impaired ability
to function at "normal"” ICP levels, requiring a graduated return
to such levels. The need for such a system 1in the initial
treatment of hydrocephalus will be obvious in the specific review
of the characteristics of this system, and the results in the 22
cases in which the system now functions.
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08.30

25. Shunt Infection - An Epidemiclogical Analysis
Michael H. Sukoff, MD, Hector V. Berezowki, MD and
Vicki Czaykowski, RN, Santa Ana, CA

The ubiquitous and serious nature of shunt infections is well
known. Reported incidence has ranged from 2% to 39%, averaging
approximately 15%. Infection rate increased with subsequent
revisions. Mortalities of 108 to 15% have been reported.
Adherence to meticulous technique and the utilization of
prophylactic antibiotics has apparently decreased the incidence of
shunt infection in many series. There is a large volume of
publications dealing with the pros and cons of perioperative
antibiotics (with variable conclusions), operative techniques, the
surgeon's experience and the effect of some premorbid conditions,
particularly myelomeningocoeles, on shunt infection. There is,
however, a paucity of reports analyzing other premorbid conditions
and none regarding home or extended care facility (ECF) origin of
the patients.

We present a 14 year analysis, 220 patients and 327
procedures {ventriculo-peritoneal, Tumbar peritoneal and
ventriculo-atrial). We have broken down our patients as to years
(1974 through June 1984; July 1984 through July 1988), age, and
one premorbid condition; whether the patient was living at home or
in an ECF. Preoperative antibiotics (Methicillin), or in patients
who have had previous shunt procedures or originated 1in an ECF
(Vancomycin) was used consistently during the last 4 years of the
study. Methicillin alone was utilized perioperatively during the
first 10 years. Over 90Z of the infections were caused by
staphylococcus species. The procedures were all carried out by
one neurosurgeon. There were ten different pediatric or general
surgeons performing the peritoneal portions of the procedures or
assisting in the ventricular portions or in the atrial ones. The
overall incidence of infection was 7%. Broken down into years,
1974 through June 1984 was 6.6%, and July 1984 through July 1988
was 8.1%.

When considering only ECF patients, the infection rate was
10.2% (B8.7% 1979-1984; 14.7% 1984-1988). In patients living at
home, the shunt infection rate was 4.7% (19.8% and 3.8%).

Considering ages, ECF patients from 5 mths to 17 years had
the highest rate of infection, 13.6%. The same breakdown in home
patients showed the highest rate in the neonatal to 4 mths age
group and was 16.9%. Infection rate in older patients was
considerably less in both groups.

Our statistics reflect a higher shunt infection rate in
patients living in an ECF as compared to those at home, except in
the neonatal group. Age also was a factor, shunt infection being
considerably lower in the older age groups. The use of
perioperative Vancomycin in higher risk groups did not appear to
reduce the incidence of infection.

We conclude that an additional variable to consider in the
epidemiology of shunt infections is the premorbid habitat of the
patient. ECF patients have a higher overall shunt infection rate
than home-1iving ones. Additionally, infections were considerably
more common in the younger age groups. Explanations for this are
offered and discussed. Vancomycin did not appear to decrease
shunt infection when used in ECF patients.
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08.45

26. Surgery for Epilepsy in Childhood: Investigations, Selection

Results
W. J. Peacock, MD, H. T. Chugani, MD, D. A. Shewmon, MD, and
W. D. Shields, MD, Los Angeles, CA

Since February 1986, we have performed 5 hemispherectomies, 4
temporal lobectomies, 4 focal resections and 2 corpus
callosotomies on children suffering from intractable epilepsy.
Apart from standard electroencephalographic (EEG) using scalp
electrodes, EEG telemetry for up to 7 days was performed on all
patients. Functional evaluation also included intracarotid sodium
amytal testing (WADA test) and barbiturate narcosis to activate
interictal EEG spike activity. Positron emission tomography (PET)
was done on all patients to complete the functional assessment.
CT and MRI scans were the structural investigations.

Patients with partial seizures and a single resectable focus
underwent focal excision including temporal lobectomy. Those with
partial or generalized seizures and a hemiplegia who had evidence
of diffuse epileptogenic foci and damage in the hemisphere
contralateral to the hemiplegia while the opposite hemisphere was
normal on all structural and functional  tests underwent
hemispherectomy. Those children with secondary generalized
bilateral synchrony and no hemiplegia were considered for corpus
collostomy. Three of the S hemispherectomy patients are seizure-
free while 2 have each had a brief recurrence which has been
easily controlled with medication. Three of the four children who
had temporal Tlobectomies do not require medication and are
seizure-free while one receiving medication still has occasional
seizures. Of the 4 children who underwent a focal resection, one
died due to an anesthesia complication and the other 3 are
seizure-free. One child is seizure-free and the other has had a
significant reduction in seizures following corpus callosum
section.

In carefully selected children with medically refractory
seizures, surgical removal of the epileptogenic area has been
successful in completely eliminating seizures or significantly
reducing their frequency.
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27. Treatment of Syringomyelia by Cervical-Medullary
Decompression
Ulrich Batzdorf, MD, Los Angeles, CA

With the wider use of magnetic resonance imaging (MRI), the
diagnosis of syringomyelia 1is being made with increasing
frequency. Twelve (12) patients with syringomyelia, eleven (11)
with associated Chiari I malformation and one (1) with a
membranous obstruction of the fourth ventricle, have been treated
by suboccipital craniectomy, resection of the posterior arch of
C1, establishment of improved outflow of CSF from the fourth
ventricle and duraplasty. A1l patients have shown at least
partial reduction in the size of the syrinx cavity, and in many
the progressive collapse of the intramedullary cavity, as judged
by MR imaging, has been quite dramatic. To date, none of these
patients have required direct shunting of the syrinx cavity; all
have shown some level of clinical improvement, dysesthetic pain
proving to be the most intractable symptoms. The principle
underiying this form of treatment is the elimination of the
craniospinal pressure gradient by opening up the subarachnoid
space at the cranio-cervical junction. Intradural maneuvers used
to accomplish this vary with the type of surgical pathology
encountered.
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09.15

28. Cervical-Brachial Plexus Bridge Graft Anastomosis
For Cervical Nerve Root Awulsions
Shokei Yamada, MD and Gordon Peterson, MD, Loma Linda, CA

It is generally believed that avulsions of the nerve roots
from the spinal cord are surgically irreparable. The outcome is
permanent paralysis of the muscles innervated by these roots.

The authors report the results of bridge graft anastomoses
from the cervical plexus to the brachial plexus which were
performed on four patients with cervical nerve root avulsions.
These include two cases with complete avulsions of C5 and C6; one
case with those of (8 and T1 and partial C7; and one case with
total loss of C5 through T1 roots.

Two and a half years after the anastomosis from the cervical
plexus to the upper trunk (brachial plexus), the first two
patients regained normal or nearly normal functions of shoulder
girdie muscles and biceps, which had been completely paralyzed
before surgery. The third patient underwent anastomosis for the
cervical plexus to the branch of the lateral cord proximal to the
formation of the median nerve. He regained nearly normal
functions of flexor carpi radialis and pronator teres. The fourth
patient, now eight months after cervical plexus-upper trunk
anastomosis, shows flicker contraction of the deltoid and
pectoralis major, as the first two patients did at the same
postoperative interval. EMG studies have indicated voluntary
muscle activities return two months before visible contractions.

The cervical-brachial plexus bypass anastomosis is an
effective means to restore the functions of muscle gorups which
otherwise will be permanently paralyzed after nerve root
avulsions. Considering the rate of nerve regeneration, the
perfect indication of this surgical procedure is for avulsions of
C5 and C6 roots.
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09.30

29. Carotid Endarterectomy in a Community Hospital
Michael M. Kendrick, MD, Bend, Oregon

A review is made of 419 carotid endarterectomies done over a
7 year period from 1980 through 1987 in a community hospital by
two surgeons. Nearly all operated patients were evaluated pre and
postoperatively by Doppler ultrasound, and all patients had arch
and carotid angiography. Nearly universal correlation was noted
between the two modalities. Indications for surgery were
transient ischemic attacks, recovered stroke, and asymptomatic
carotid bifurcation stenosis greater than 75%. A1l surgeries were
done as independent procedures rather than a prelude to coronary
artery surgery, major vascular surgery etc. Intraoperative
technique included heparinization, shunting of wvirtually all
patients, and reversal of heparinization at the conclusion of the
procedure. Only patients with recurrent stenosis had patch
grafting using woven grafts. A1l other arteries were closed
primarily with 6-0 suture. Postoperative management included
blood pressure maintenance near normal levels using pressors or
antihypertensives, Pressor agents were usually required as
intravenous drips for 12 to 24 hours. Perioperative mortality
(within 90 days of surgery) was 1.9% (8 patients). Causes
included postoperative myocardial infarction (1 patient),
pulmonary embolus (1 patient), hemorrhage (1 patient), and
postoperative cerebral infarction (5 patients). An additional
postoperative stroke rate of 1% ws noted (5 patients). Of these
patients, 3 made excellent recoveries, leaving an overall rate of
2.4% for death or poor result. Most of the postoperative strokes
were secondary to postoperative occlusion, and only one case of
intraoperative infaraction was noted. It is our opinion that the
overall good results of the series are at least in part due to the
stability of our operative technique. Both operating surgeons use
virtually identical techique, Jleading to a well-practised team
effort both intra and postoperatively.
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30. Anterior Cervical Discectomy with and without Fusion:
Factors Affecting Long Term Results
J. Grollmus, MD, H. Gerber, MD, R. Vincent, MD and
J. Demakas, MD, Spokane WA

Cervical spondylosis and disc disease is a common cause of
pain and disability. These patients have been the source of a
great expenditure of time and a fairly high percentage of
operative interventions by contemporary neurosurgeons. 700
patients operated on over a ten year period are evaluated. Three
neurosurgeons have treated these patients in a slightly divergent
fashion. A1l have had an anterior discectomy. One surgeon has
fused all patients, another surgeon has fused none, and a third
surgeon has fused some but not all.

In light of these slightly divergent methods we have
evaluated the patients return to work and ability to persist in
their occupations. We have reviewed the recurrences and operative
complications. We have tried to answer whether or not insurance
or litigation plays a part in the operative event or in the
persistence of late symptoms. These answers help create a more
realistic discussion with future patients 1in the preoperative
state and perhaps allow the patient to have a more informed
consent.

10.00 - 10.15 COFFEE BREAK
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10,15

31. Steffee Plating
John Qakley, MD and Allan Jackson, MD, Edmonds, WA

10.30

32. Distraction Rod Instrumentation for Spinal Disorders
Alan T. Hunstock, MD, Douglas B. Kirkpatrick, MD and
Lynn M. Gaugin, MD, Santa Rosa, CA
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33. Therapeutic Models of Low Back Care
W. Bradford Delong, MD, San Francisco, CA

The results of spinal surgery can be enhanced if the surgeon
becomes aware of a variety of therapeutic models and uses what
each has to offer.

The clinical picture of low back pain falls into four broad
groups: radiculopathy and/or sciatica; ligamentous inflammation
and/or instability: synovial joint pathology; and myofascial
disorders. Patients with chronic low back pain usually fall into
all four groups.

The treatment of radiculopathy/sciatica includes the use of
physical therapy emphasizing therapeutic exercises and training in
stabilization of the lumbosacral spine and pelvis, along with
epidural injections and selective nerve root blocks as needed. If
surgery becomes necessary, preoperative discography can help
define the pain-generating levels.

Syndromes of ligamentous origin occur when chronic
inflammatory changes develop in injured Tigaments. Goldie has
analyzed these changes in tennis elbow. In the low back and
pelvis, these changes probably occur primarily at the fibro-
periosteal junction, and may improve if the ligaments are
strengthened with a proliferative medication. This was pioneered
in the USA by Hackett and further developed by Cyriax and others.
Ongley and his colleagues have recently demonstrated the efficacy
of proliferative therapy for the treatment of chronic low back
pain in a prospective, randomized, controlled, double blind study,
in which 87.5% of a 40 patient treated group improved 50% or more
in six months, as opposed to the same degree of improvement in 39%
of the 41 patient placebo group (p=0.001).

Disorders of the facets and sacroiliac joints can result in
the loss of accessory joint play, with the development of a
pathophysiological barrier to Jjoint motion. Osteopathic
principles can be useful in analyzing and treating these somatic
dysfunctions. Of particular interest to spinal surgeons are
dysfunctions resulting 4n bilateral sacral extension or superior
innominate shear, since these problems are frequently unrecognized
preoperatively and may be responsible for severe persistent
postoperative pain. Muscle energy and direct thrust techniques are
generally used to treat somatic dysfunctions, accompanied by
muscle balancing to prevent recurrence.

Most low back syndromes are accompanied by myofascial trigger
points, a concept developed by Travell and Simons, and by
myofascial restrictions. The trigger points can be treated by
spray and stretch techniques, though at times injection with a
solution of 0.52 procaine is also required. Myofascial
restrictions can be treated by osteopathic techniques of
myofascial release.

Best results can be achieved if the surgeon does not lock the
patient into a single etiological category and does not lock
himself or herself into a single therapeutic model.
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34, Ten Years of CT Scanning and the Surgery of Spinal
Stenosis
DeWitt B. Gifford, MD, Oakland, CA

At this time, ten years have elapsed since the introduction
of lumbar CT scanning in our community. This revolution in the
diagnosis of lumbar stenotic conditions has vastly increased the
volume of surgery performed, but has also refined the precision
with which microsurgical technique may be applied. A personal
series of 107 cases is reviewed; categorized by central, lateral,
and foraminal stenosis due to spondylitic disease and degenerative
spondylolisthesis; but also including patients with synovial cysts
of the facet joint, congenital and developmental abnormalities
such as achondroplastic dwarfism and late (ten years or more)
spurring or hypertrophy developing at the site of previous
surgery. A1l but the last group had excellent results from
surgical decompression. Complications included an 8% incidence of
intracperative dural tears requiring repair, one postoperative
hematoma with a previous cauda equina syndrome, two cases of
continued slippage 1in spondylolisthetics and a single late
postoperative death from myocardial infarction. Use of
myelography declined from 100% in the first three years to zero in
the last two. A discussion of MRI is included which at present
sti11 appears inferior for surgical guidance in these conditions.
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35. Acute Surgical Syndromes Following Spinal Manipulation
Marc Morin, MD and John Kusske, MD, Laguna Hills, CA
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11.30

36. Surgical Treatment of Spondylotic Lumbar Hypermobility
Theodore G. Obenchain, MD and L. Mercer McKinley, MD,
Escondido, CA

Twenty-eight patients experienced chronic disabling low back
pain radiating into one or both lower extremities. In each case,
the pain was intractable to all forms of conservative treatment.
Examination was unremarkable except for local joint and
ligamentous pain. Neurological examination was normal in all
cases. Imaging studies were normal in two patinets and revealed
minor abnormalities of disc degeneration (bulges) in twenty-six.
Discography was abnormal in twenty-four patients. Diagnostic
facet blocks produced temporary pain relief in twenty-two
patients. In each case, operative evaluation of mobility,
laminectomy and inspection of disc space(s) was performed. Twelve
patients had no discs removed, whereas sixteen underwent
discectomy. Fusion with spinal instrumentation was performed in
all patients because of hypermobility found at the time of
operation. Results were graded by four different scale criteria.
Twenty patients had excellent and seven had good results. One
result was fair. Patients may experience primary arthritic lumbar
facet pain. Hypermobility of a 1lumbar motion segment, more
commonly, causes secondary facet pain due to early degeneration of
the disc. Evaluation with discography and/or facet blocks is
reasonable to better define the levels and etiology of the pain.
Spinal stabilization is effective for long-term pain relief in

this group of patients.
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Del Monte Lodge, Pebble Beach, CA Oct 19-22,
La Valencia Hotel, La Jolla, CA Sept 27-30,
Del Monte Lodge, Pebble Beach, CA Oct 23-26,
Bayshore Inn, Vancouver, BC Oct 29-Nov 1,
Camelback Inn, Phoenix, AZ Oct 28-31,
El Mirador Hotel, Palm Springs, CA Oct 20-23,
Fairmont Hotel, San fFrancisco, CA Oct 18-21,
Olympic Hotel, Seattle, WA Oct 3-6,
Hotel Utah, Salt Lake City, UT Nov 6-9,
Kona Kai Club, San Diego, CA Oct 15-18,
Mauna Kea Beach Hotel, Kamuela, HI Nov 16-19,
Del Monte Lodge, Pebble Beach, CA Oct 15-18,
Bayshore Inn, Vancouver, BC Oct 4-7,

Oct 31-Nov 3,
Oct 29-Nov 1,

The Broadmoor, Colorado Springs, CO
The Skyline Country Club, Tucson, AZ

Airport Marina Hotel, Albuquerque, NM Sept 16-19,
Santa Barbara Biltmore Hotel, CA Oct 27-30,
Mauna Kea Beach Hotel, Kamuela Sept 28-Oct 1,
Harrah's Hotel, Reno, NV Sept 26-29,
La Costa Resort Hotel, Carlsbad, CA Sept 18-21,
The Lodge, Pebble Beach, CA Oct 8-11,
Camelback Inn, Scottsdale, AZ Sept 23-26,
Mauna Kea Beach Hotel, Kamuela, HI Sept 21-24,
The Empress Hotel, Victoria, BC Sept 20-23,

Jackson Lake Lodge, Jackson Hole, Wyoming Sept 12-15,
Hotel del Coronado, Coronado, CA Oct 2-5,
The Broadmoor, Colorado Springs, CO Sept 9-12,
Silverado Country Club & Resort, Napa, CA Sept 22-25,
Maui Intercontinental, Wailea, Maui, HI Sept 28-Oct 1
Banff Springs Hotel, Banff, Alta Sept 6-9,

FUTURE MEETINGS OF THE SOCIETY

Sun Valley Lodge, Sun Valley, Idaho
Mauna Lani Bay Hotel, Kawaihae, HI Sept

Sept 10-13,
9-12,

1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

1989
1990
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1988

HONORARY MEMBER (1)

WALKER, A Ear1l (1973)
915 Stanford Dr NE
Albuquerque, NM 87131
505/277-3401

CORRESPONDING MEMBERS (5)

HOFF, Julian T (1976)
Dept of Neurosurgery
University of Michigan
1405 E. Ann Arbor Street
Ann Arbor, MI 48104

LEHMAN, Ralph AW (1977)
Div. of Neurosurgery
Milton S Hershey Medical Ctr
Hershey, PA 17033
717/534-8807

REICHMAN, O Howard (1972)
Dept of Neurosurgery
Loyola University Medical Ctr
Maywood, IL 60153
312/531-3207

WELCH, W Keasley (1959)
300 Longwood Avenue
Boston, MA 02115
617/734-5750

WHITE, Lowell E, Jr (1963)
Div. of Neurosciences
University of Southern Alabama
Mobile, AL 36608

SENIOR MEMBERS (43)

ANDERSON, Frank M
2101 Redcliff Street
Los Angeles, CA 90039
213/481-8050

Founder

BLACK, Howard (1960)
1801 Thirteenth Avenue
Sacramento, CA 95818

BROWN, Howard A
2841 Ptarmigan Drive #1
Walnut Creek, CA 94595

Founder

BUSHARD, Marcus C (1968)
1057 Sorrento Drive
San Diego, CA 92107

CARTON, Charles A (1971)
8631 W Third Street
Los Angeles, CA 90048
213/659-9121

CHATER, Norman (1978)
610 E University
Denton, TX 76201

FREEMAN, David G (1957)
2850 Sixth Ave, #109
San Diego, CA 92103

FRENCH, John D
Brain Research Institute

Founder

University of California
Los Angeles, CA 90024
213/825-5061

FRESHWATER, Donald (1956)
744 Fairmount Avenue
Pasadena, CA 91105
213/793-317M

GREEN, John R (1956)
Barrow Neurological Institute
2910 N 3rd Avenue
Phoenix, AZ 85013
602/285-3467

HUFF, Thomas J (1970)
4407 Yacht Harbor Drive
Stockton, CA 95204

JOHNSON, Alexander C (1968)
401 15 Avenue S, #107
Great Falls, MT 59405

KLOOS, Edward K
3026 SW Cascade Drive
Portland, OR 97201

Founder

KURZE, Theodore (1959)
521 East 14 Street, 11G
New York, NY 10009

LEHMAN, Peter O (1956)
3304 Radcliffe
W.Vancouver, BC, Canada V7V 1G6

LUSIGNAN, Frank W
1750 £1 Camino, #407
Burlingame, CA 94010

Founder

MACK, Ernest W Founder
505 W. Arlington Avenue
Reno, NV 89509

MASLAND, William S (1973)
5402 East Grant Road
Tucson, AZ 85712
602/795-7750

McCLINTOCK, Homer G (1970)
1800 High Street
Denver, CO 80218
303/399-4332

MILLER, Leroy J (1958)
522 Lomas Blvd, NE
Albuquerque, NM 87102
505/247-4253

MINCKLER, Jeff (1972)
Mad River Community Hospital
3800 James Road
Arcata, CA 95521
707/822-3621

MORRISSEY, Edmund G Founder
2298 Pacific Avenue
San Francisco, CA 94115
415/346-0284

MOYES, Peter D (1965)

5326 Angus Drive
Vancouver, BC Canada V6M 3N2

NELSON, Wallace (1967)
1120 Cherry St, Ste 220
Seattle, WA 98104

NEWSOM, William A (1959)
23 Robinhood Drive
San Francisco, CA 94127
415/585-5629
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SENIOR MEMBERS

PEVEHOUSE, Bryon C (1965)
2351 Clay Street
San Farncisco, CA 94115
415/923-3616

PORTER, Robert W (1960)
5901 E. Seventh Street
Long Beach, CA 98022
213/498-6216

POWELL, Chester B (1957)
975 East First Street
Salt Lake City, UT 84102
801/531-7806

PUDENZ, Robert H Founder
734 Fairmount Avenue
Pasadena, CA 91105
818. 440-5442 *

RAAF, John Founder
1120 NW 20th AVenue
Portland, OR 97209
503/226-4991

RANEY, Aidan A Founder
2010 Wilshire Bivd
Los Angeles, CA 90057
21/483-6962

ST.JOMN, James R (1960)
316 W. Junipero Street
Santa Barbara, CA 93105
805/682-7721

SCANLON, Robert L (1963)
410 Church Road #12
0jai, CA 93023

SHELDEN, C Hunter Founder
744 Fairmount Avenue
Pasadena, CA 91105
213/793-2119

SIEFERT, H Jack (1959)
P 0 Box 1576
£} Cerrito, CA 94530
415/452-1540

STAINSBY, Donald L (1960)
2918 A Fuhrman Avenue East
Seattle, WA 98102
206/324-8100

STERN, W Eugene Founder
Chairman Dept.of Surgery
UCLA School of Medicine
Los Anageles, CA 90024
213/825-5111 or 7017

TURNBULL, Frank Founder
4649 Beverly Crescent
Vancouver, BC< Canada V6J 4E7
604/738-9812

TYTUS, John S (1961)
P 0 Box 279
Arlington, VA 98223

VON HAGEN, Karl O Founder
1136 West Sixth
Los Angeles, CA 98012

WARD, Arthur A, Jr Founder
Dept of Neurosurgery
University of Washington
Seattle, WA 98195
206/543-3573

SENIOR MEMBERS

WISE, Burton L

(1963)

2300 Sutter Street, Ste 301
San Francisco, CA 94115

415/921-3600

WOODS, Ward W
2339 First Avenue
San Diego, CA 92101
619/239-1266

Founder
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ACTIVE MEMBERS (122)

ABLIN, George (1966)
2828 H Street
Bakersfield, CA 93301
805/327-3807

ALKSNE, John (1967)
Division of Neurosurgery
University of California
227 Dickinson Street
San Diego, CA 92103
691/543-5540

ALLEN, Peter BR (1984)
Dept of Neurosurgery
University of Alberta
1J2.16, WC MacKenzie Centre
Edmonton, AB, Canada T6G 287
403/432-6324

APUZZO, Michael LJ (1976)
1200 N State St, #5046
Los Angeles, CA 90033
213/226-7421

AUSTIN, George M (1959)
2323 de la Vina, #104
Santa Barbara, CA 93105
805/682-1420

BALCH, Richard E (1974)
2209 N Catlifornia St
Stockton, CA 95204
209/466-5968

BATZDORF, Ulrich (1970)
Div, Neurosurgery
UCLA Centre Health Sciences
Los Angeles, CA 90024
213/825-5079

BECKER, Donald P (1986)
Div. Neurosurgery
UCLA Medical Center
Los Angeles, CA 90024

BETTS, Irvin H, Jr (1964)
200 South Floral Street
Visalia, CA 93291-6283
209/733-1150

BLACKETT, W Ben (1974)
915 Sixth Avenue
Tacoma, WA 98405
206/383-5056

BONNER, John T (1981)
3636 N First, Ste 111
Fresno, CA 93726
209/226-1010

BROWN, Barton A (1974)
3838 Catifornia St. #114
San Francisco, CA 94118
415/751-7753

BROWN, David N (1978)
188 East Artesia St
Pomona, CA 91767

BRYANS, William A (1971)
8350 W 38 Avenue, #401
Wheatridge, CO 80033
303/420-2100

ACTIVE MEMBERS

CARTER, L Philip (1986)
University of Arizona
1501 N Campbell Ave, Rm 5605
Tucson, AZ 85724

CATON, William L, III  (1986)
50 Alessandro Place, #400
Pasadena, CA 91105
818/793-8194

CEVERHA, Barry B (1978)
701 East 28 Street, #300
tong Beach, CA 90806

CHEATHAM, Melvin L (1975)
100 North Brent St, #202
Ventura, CA 93003
805/643-2179

CLARK, Gale G (1965)
University of California
Neurosurgery M780
San Francisco, CA 93132
415/666-1087

CLOWARD, Ralph B (1960)
1111 Bishop St, #510
Honolulu, HI 96813
808/536-2371

CoBB, Cully A, III (1984)
2801 "K" Street, #300
Sacramento, CA 95816-5105
916/452-4811

CONLEY, Frances K (1985)
Div. Neurosurgery, Rm R155
Stanford, CA 94305
415/723-7093

CRAIGMILE, Thomas K (1967)

Midtown II Medical Bldg
2005 Franklin Street
Denver, CO 80250
303/861-4680

CRANSTON, Robert, Jr (1969)

5565 Grossmont Ctr/Dr, B1,#126
La Mesa, CA 92041
714/463-9888

CRUE, Benjamin (1971)

3803 N Main Ave, #306
Durango, CO 81301
303/259-0779 & 818/405-8000

DE FEO, Don R (1980)

805 W LaVeta, #200
Orange, CA 92668
714/633-3780

DeLONG, W Bradford (1975)

3145 Geary Blvd, #624
San Francisco, CA 94118

DOYLE, John B, Jr (1966)

1245 Wilshire Blvd, #305
Los Angeles, CA 90017
213/413-4633

DURITY, Felix (1982)

700 W 10 Ave, 300 C Floor
Vancouver, BC, Canada V5Z 4ES
604/876-5811

DYCK, Peter (1977)

201 S Alvarado Street
Los Angeles, CA 90057
213/413-4633
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ACTIVE MEMBERS

ERCULEI, Franco (1981)
501 S Rancho Fr, #F37
Las Vegas, NV 89106-4828
702/382-8300

FLORIN, Robert E (1964)
7921 South Painter Avenue
Whittier, CA 90602
213/698-8218

FOLTZ, Eldon L (1956)
University of California
101 City Drive South, #81
Orange, CA 92668
714/634-5775

FRAZEE, John G (1985)
760 Westwood Plaza
Los Angeles, CA

FRENCH, Barry N (1979)
2801 "K" Street. #300
Sacramento, CA 95816-5105

GALLO, Anthony, Jr (1978)
3181 SW Sam Jackson
Park Road

Portland, OR 97201

GARNER, John T (1968)
50 Alessandro Place, #400
Pasadena, CA 91105
818/793-2119

GAUGER, Grant E (1983)
Dept Neurological Surgery
University of California
San Francisco, CA 94143
415/534-8055

GEIGER, Leslie E (1976)
323 North Prairie
Inglewood, CA 90301
213/674-0873

GIANNOTTA, Steven L (1984)
LAC/USC Medical Center, Box 239
1200 North State Street
Los Angeles, CA 90033
213/224-8926 or 226-7421

GIFFORD, DeWitt B (1983)
400 - 30 Street, #202
Oakland, CA 94609
415/451-8580

GOODMAN, Stanley J (977)
3440 W Lomita Blvd, #151
Torrance, CA 90505

HAMMON, William M (1985)
888 South King Street
Honolulu, HI 96813
808/523-2311

HANBERY, John W (1958)
Stanford Medical Center
Palo Alto, CA 94305
415/723-5572

ACTIVE MEMBERS

HARRIS, A Basil (1970)
Dept of Neurosurgery
University of Washington
Seattle, WA 98195
206/543-3571

HOSOBUCHI, Yoshio (1972)
Dept of Neurosurgery
University of California
San Francisco, CA 94143

HYMAN, William (1968)
701 E 28 Street, #300
Long Beach, CA 90806
213/426-5567

JACQUES, Dean 8 (1987)
744 Fairmount
Pasadena, CA 91105

JAMES, Hector E (1985)
225 Dickinson Street
San Diego, CA 92103

KAMM, Ralph F (1970)
801 Broadway #617
Seattle, WA 98122
206/623-0922

KELLY, William A (1966)
Dept of Neurosurgery
University of Washington
Seattle, WA 98195
206/543-0055

KENNADY, John C (1966)
Bensil Medical Bldg, #214
2220 East Fruit Street
Santa Ana, CA 92701
714/836-0655

KINDT, Glenn W (1983)
University of Colorado
4200 East 9 Avenue
Denver, CO 80220

KIRKPATRICK, Douglas 8 (1986)
1055 N 300 West, #400
Provo, UT 84604

KIRSCH, Wolff M (1973)
University of New Mexico
Division of Neurosurgery
2 S University Hills NE
Albuguerque, NM 87131

KJERULF, Terrell (1986)
512 W Harding Way
Stockton, CA

KOENIG, George (1987)

2950 Whipple Avenue
Redwood City, CA

KUSSKE, John A (1975)
23961 Calle de la Magdalena,317
Laguna Hills, CA 92653
714/837-1133

LANSCHE, James M (1967)
P. 0. Box 4051
Pocatello, ID 83205

LeBLANC, Francis E (1979)
Div. of Neurosurgery
Foothills Hospital
Calgary, AB, Canada T2N 279
403/270-1259
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LEHMAN, Richard M (1986)
2841 DeBarr Road, #34
Anchorage, AK 99508

LIPPE, Philipp M (1981)
2100 Forest Avenue #106
San Jose, CA 95128
408/298-4600

LIPPERT, Robert (1972)
1201 E Herndon Ave, #105
Fresno, CA 93710

MAASS, Lyman (1959)
2801 "K" Street
Sacramento, CA 95819
916/733-5028

MAGID, Gail (1971)
1661 Soquel Drive
Santa Cruz, CA 95065
408/476-8900

MAHNKE, James H (1970)
1310 W Stewart Dr, #211
Orange, CA 92668
714/639-2960

MANI, John (1987)
Franklin Hospital
Radiology Dept
San Francisco, CA 94114

MARSH, John S (1966)
7921 Painter Avenue
Whittier, CA 90602
213/698-8218
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MASON, Michael S (1971)
1040 NW 22 Avenue, #440
Portland, OR 97210

MORELLI, Robert J (1970)
175 West 6 Street
Reno, NV 89503

MOSELEY, John I (1986)
2001 Santa Monica Blvd, #660W
Santa Monica, CA 90404

MacDONALD, Vance (1987)
1818 S Eastern Avenue
Las Vegas, NV 89104

McDONALD, Colin  (1968)
188 East Artesia
Pomona, CA 91767

NEWQUIST, Richard (1972)
1310 W Stewart Drive, #507
Orange, CA 92668-3856

OJEMANN, George A (1970)
Dept of Neurosurgery
University of Washington
Seattle, WA 98195

OLSON, Donald R (1971)
2385 E Prater Way, #301
Sparks, NV 98431
701/355-0707

PARSONS, William R (1971)
2222 NW Lovejoy, #518
Portland, OR 97210
503/229-7470

ACTIVE MEMBERS

RENAUDIN, Justin W (1977)
3405 Kenyon Street, #212
San Diego, CA 92110
619/224-3204

PHILLIPS, John P (1981)
220 San Jose Street
Salinas, CA 93901
408/424-0807

RICH, J Charles (1975)
324 10th Avenue, #254
Salt Lake City, UT 84103
301/532-2067

PITTMAN, Hal W (1961)
2910 N 3rd Avenue
Phoenix, AZ 84013

PITTS, Frederick W (1969)
1245 Wilshire Blivd, #305
Los Angeles, CA 90017
213/977-1102

ROBERTS, Theodore S (1965)
Dept Neurological Surgery
Health Sciences Bldg, RR744
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Sacramento, CA 95814

916/454-2281
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890 Mi1l Street, #302
Reno, NV 89502

PRITZ, Michael B (1985) 702/329-0443
UC Irvine Medical Center
101 City Drive South

- Orange, CA 92668
714/634-5773
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9808 Venice Blvd, #600
Culver City, CA 90232
213/558-8484
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408/295-4022
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1661 Soquel Drive
Santa Cruz, CA 95065
408/476-8900

RAND, Robert W (Founder)
UCLA School of Medicine
Los Angeles, CA 90024
213/825-5434

(1976) SILVERBERG, Gerald D (1981)
Division of Neurosurgery
Stanford University Hospital
Stanford, CA 94305

REIFEL, Edward
1100 Ninth Avenue
Seattle, WA 98101

206/223-6641
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SLATER, John P (1985)
6137 N Thesta, #103
Fresno, CA 93710
209/431-7700

SLATER, Roger A (1974)
53 Puunene Avenue
Kahului, MAUI, HI
808/877-2822
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9155 SW Barnes Rd, #406
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503/297-8311
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2910 N 3rd Avenue
Phoenix, AZ 85013
602/285-3489
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SUKOFF, Michael (1973)
801 N Tustin Ave, #602
Santa Ana, CA 92705
714/834-1303

THOMPSON, Gordon B (1970)
700 W 10th Ave, #300 C Flr
Vancouver, BC, Canada V57 4E5
604/876-4313

TICE, Larry D (1983)
790 Wellington Ave, #206A
Grand Junction, CO 81501

TURNBULL, Ian M. (1982)
700 W 10th Ave, #305 C Fir
Vancouver, BC, Canada V5Z 4ES

TURNER, Paul T (1983)
1606 SE Main
Roswell, NM 88201
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Reno, NV 89502
702/323-2080

WARMATH, William T (1980)

2005 Franklin St, #450
Denver, CO 80205
303/861-2266

WEINSTEIN, Philip R (1978)
Dept of Neurosurgery
Moffitt Hospital, Rm 786M
San Francisco, CA 94143
415/666-1087

ACTIVE_MEMBERS

WEIR, Bryce KA (1981)
20.102 WC MacKenzie Centre
University of Alberta
Edmonton, AB, Canada T6G 2B7

WEISS, Martin H (1973)
1200 North State Street
Los Angeles, CA 90033
213/226-7421

WEYAND, Robert (1967)
411 30th Street
Oakland, CA 94609
415/893-8512

WILD, William O 9n)
701 E 28th Street, #300
Long Beach, CA 90806
213/426-5567

WILSON, Charles B (1969)
Department of Neurosurgery
University of California
San Francisco, CA 94143
415/476-1087

WRIGHT, William H (1978)
301 W Huntington Dr, #509
Arcadia, CA 91006
213/445-848)

YAMADA, Shokei (1980)
Loma Linda Univ.Med.Center
Loma Linda, CA 92350

YOUMANS, Julian R (1974)
University of California, Davis
4301 "K" Street
Sacramento, CA 95817
916/453-3690

YOUNG, Ronald F (1980)
Division of Neurosurgery
UC Irvine, 101 City Dr South
Orange, CA 92668
714/634-5774

YUHL, Eric T (1975)
2001 Santa Monica Blvd, #606-W
Santa Monica, CA 90404

ZAPANTA, Edward (1975)
850 S Atlantic Blvd,#102
Monterey Park, CA 91754
213/283-3844

ZEALEAR, David S (1974)
6137 N Thesta, #103
Fresno, CA 93710
209/431-7700

ZINKE, David E (1984)
100 South Vincent Ave, #504
W. Covina, CA 91790
818/919-1430
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