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Thursday, October 28

9:00 a.m. t
The Ocular Ischemic Syndrome-Neurosurgical

Implications of Ophthalmic Artery Color Doppler €
Blood Flow and Electroretinography

J. Story, K. Story-Held, W. Brown, Jr., J. Harrison f

The ocular ischemic syndrome occurs in about 10-15% €
of patients with occlusive disease of the carotid artery.

The syndrome is characterized by 1) rapid loss of vision C
(finger counting only in 50% of patients one year

following the onset of symptoms); 2) marked intolerance

to bright light; and 3) ocular pain. Glaucoma is a

common complication and results from rubeosis iridis

(neovascularization of the iris), which occurs as the

syndrome progresses. Although the syndrome may be

associated with transient focal hemispheral symptoms or

stroke, it may also be the sole manifestation of carotid

occlusive disease, or it may be associated with

generalized, vague manifestations of cerebral

hypoperfusion.

We present two patients with the ocular ischemic

syndrome. The first patient had occlusion of the right

common carotid artery and was treated early in the

syndrome with a bypass graft from the subclavian artery

to the distal common carotid artery. The patient's mild

visual loss, extreme light intolerance, and intolerable

ocular pain were totally relieved. The second patient had

a high grade stenosis of the internal carotid artery and

far-advanced symptoms including severe visual loss and

glaucoma. Following carotid endarterectomy, the vision

improved notably, the neovascularization of the iris

regressed. Both patients were strikingly relieved of their

non-focal symptoms of cerebral hypoperfusion. These

two patients, one treated early in the syndrome and one €
treated late, also illustrate the advantages of early

surgical intervention.

Ophthalmic artery blood flow determination by the color

Doppler method was used in both patients. In the first

patient, there was an equalization of blood flow in the

two eyes with a 150-180% increase in ipsilateral
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ophthalmic artery blood flow following

^ revascularization. In the second patient, ophthalmic
flow was markedly retrograde preoperatively, indicating

' a "carotid steal." Postoperative flow was restored to
normal. Electroretinography in both patients also

^ showed a striking improvement in the b wave of the
electroretinogram. We shall discuss the neurosurgical

^ implications of the color Doppler flow studies and
electroretinographic changes before and after surgery.

^ These studies provide objective criteria for neurosurgical
intervention when patients present with ocular symptoms

^ alone (or ocular symptoms associated with non-focal
neurological symptoms) and compromised blood flow in

^ the carotid system.
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Thursday, October 28

9:20 a.m. •
Carotid Endarterectomy after Non-invasive

Evaluation by Doppler and Magnetic Resonance f
Angiography*

J. Lustgarten, R. Solomon, D. Quest, A. Khanjdi, J. C
Mohr

f

Recent studies documenting the efficacy of carotid

endarterectomy in selected patients provide further €
impetus for developing noninvasive techniques to

evaluate carotid occlusive disease. Eliminating the €
morbidity due to preoperative angiography would further

refine the treatment of this condition. Recent €
improvements and greater experience with magnetic

resonance angiography (MRA) of extracranial vessels €
have increased the accuracy of this technique. We

present our experience using MRA in combination with €
duplex ultrasonography as the primary mode of

preoperative evaluation for carotid endarterectomy €
(CEA). Fifty-two patients referred for CEA underwent

these two studies. In 47 patients (90%) significant C
stenosis (>70%) was unambiguously identified on both

ultrasound and MRA. Forty-one of these patients C
underwent CEA on the basis of these studies alone,

without conventional angiography. In all of these cases €
significant stenosis was identified at surgery (100%), and

CEA was performed without difficulty or complications. €
In 5 cases (9.6%) the MRA and ultrasound findings did

not concur exactly. In 3 of these cases the interpretation £
of the two studies differed with respect to the severity of

stenosis; in the others one of the studies was C
indeterminate. These patients underwent conventional

angiography prior to surgery. €

Our experience suggests that the combined use of MRA €.
and ultrasonography affords an accurate noninvasive

evaluation of carotid occlusive disease sufficient for i-
surgical planning in most cases.

t
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Thursday, October 28

10:40 a.m.

A New Device for Internal Stereotactic Radiosurgery

W. Butler, N. Zervas,R. Cosgrove

Two years ago, the theoretical and laboratory

investigations to design, build and evaluate an internal
radiation source to treat malignant brain tumors were

presented. The device was designed to be used in
conjunction with stereotaxic biopsy. It is compatible

with standard stereotaxic frames and gives the surgeon

the option of radiating a lesion at the time of biopsy

rather than waiting for a later radiosurgical or

radiotherapeutical procedure. The power supply is a 9

volt NiCd battery. Microtransformers raise power to

40kVp. A thermionic emitter produces electrons that are

then accelerated to the anode to produce low energy

photons (40kVp-2.0mA) at the tip of a cannula. The

cannula is 10 cm in length and 3.2 mm in outer diameter.

The device can produce a spherical or oval lesion. The

photons produced at the tip fall in tissue at l/r3. The

photons at the tip are 6000 Gy and 20 Gy at a diameter

of 3 cm. At the skull surface, radiation is less than 4 rad,

and personnel receive no background radiation, hence

the procedure can be carried out in a standard operating

room without need for shielding. A 3 cm lesion can be

treated with 2000 rad at the edge in less than an hour.

Heat production is negligible. In the past five months,

we have completed a ten treatment FDA trial. The

pathological diagnoses were: eight metastatic tumors,

one lymphoma and one infarction. No patient suffered

an adverse neurological event. Post treatment scanning

revealed a small (1x0.5 cm) asymptomatic hemorrhage

at the operative site in Pt 3, prior to radiation.

Follow up: The first patient recurred 5 months later and

had total removal of a mixture of necrosis and recurrent

tumor. One patient with lymphoma recurred outside the

site of radiation. All the other lesions appear to be the

same size or smaller. (Follow-up = 3-7 months).

Conclusion: This device gives stereotaxic surgeons the

ability to deliver a dose of photons of 15-20 Gy to an
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edge at 3-1/2 cm within 25-60 minutes. Thus it may

* have significant application in tumors deemed too

_ difficult to remove surgically, as an alternative to open
' surgery or to radiosurgery. Finally, it may be useful in

open surgical procedures to radiate residual lesions that

^ would otherwise require postoperative fractionated
-^ radiotherapy.
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Thursday, October 28

11:00 a.m. f
Frameless Stereotactic Craniotomies in the Surgical

Treatment of Epilepsy: Preliminary Experience in 70 C
Patients.

A. Olivier, D. Lacerte, I. Germano, A. Cukiert €

Frameless stereotaxy is a method which can improve the €
precision of several procedures used in the surgical

treatment of epilepsy. C

Since March 1992, we have used the Allegro-viewing €
Wand system (ISG) in 70 craniotomies for epilepsy. 3-D

reconstruction of the brain was achieved with 62,2mm f
thick, T-l weighted images. The Allegro software was

used for the presurgical planning to localize and colour C
code volumes or structures of interest. Most registration

procedures were based on natural landmarks and on I
surface fitting of the head or on skin fiducial markers.

The topographic accuracy was in the order of l-4mm. €

A variety of useful applications were developed such as f
1. optimal centering of the craniotomy and delineation of

principal cranioencephalic landmarks, 2. localization of C
small epileptogenic lesions, 3. localization of cortical

dysplasias, 4. evaluation of the extent of callosotomy, 5. €
identification of the central area and central sulcus, 6.

performance of selective amygdalo-hippocampectomy €
with colour coding insertion of acute depth electrodes, 8.

data-base storage of ECOG and stimulation responses, 9. C
display of the resection zone.

No adverse reactions were encountered. The

disadvantages are the lengthening of some procedures €
and the difficulty in compensating for movement and

distortion of the brain during surgery. The procedure has

been found useful and safe in a variety of applications

for epilepsy surgery.

1
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Thursday, October 28

11:20 a.m.

Virtual Reality for Localizing Central Nervous

System Masses

P. Gleason, P. Black, R. Kikinis, F. Jolesz

We have developed a technique for merging live video

images with three-dimensional computer reconstructions

of diagnostic neuroimaging. The process involves three-

dimensional reconstructions of MR and CT images

which can be manipulated in real time on a computer

workstation. A video camera photographs the patient

from the surgeon's intra-operative perspective. The 3-D

reconstruction is then simultaneously displayed in the

same perspective. The images from the video camera

and the 3-D computer reconstruction are combined using

a video mixer. This permits the two images to be

superimposed, similar to a double-exposure in

photography. The patient's position and the 3-D

rendering are adjusted until the two images are identical
in terms of scale, position and rotation using surface

landmarks. Once the video and 3-D computer images of

the patient's skin have been aligned the computer image

of the skin is removed leaving the 3-D image of the t
underlying cranial or spinal contents superimposed on

the video image of the patient's skin. The surgeon then *

outlines the borders of the tumor along with important
cortical sulci on the patient's skin using indelible t
markers. These markings allow the surgeon to plan an

adequate opening with minimal exposure of adjacent *

structures. Further use of this technique intraoperatively

permits definition of tumor margins and localization of *
subcortical tumors using sulci as registration landmarks.

i

We have used this procedure in twelve patients with

good success; this group includes patients with €
parasagittal, temporal and spinal meningioma, as well as

several parenchymal masses. Good correlation was f-
obtained in these cases between video imaging and

reconstruction. This technique is an important step in

the development of frameless approaches to accurate

cortical and spinal localization.
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Thursday, October 28

11:40 a.m.

Evidence for Vasospasm from Arteriolar Electron

Microscopic Morphometry following Traumatic

Spinal Cord Injury

C. Tator, D. Anthes, E. Theriault

While several mechanisms of ischemia following spinal cord

trauma have been hypothesized (vessel rupture, shearing,

compression, intravascular thrombosis), vasospasm has not

been convincingly characterized. Nine adult female Wistar

rats underwent a 51 g clip compression injury at C8-T1. %

Three animals were sacrificed at each postinjury time: 15

min, 2 hrs and 24 hrs. Three additional sham control rats f
were sacrificed 24 hrs postoperatively. Following

transcardial aldehyde perfusion, sulcal arterioles within the €
ventral median fissure were sectioned coronally midway

along the fissure at the injury site and prepared for electron C
microscopy. Medial smooth muscle cells from control

arterioles were very long and thin accompanied by flat €
endothelial cells lining the generally large round lumina. In

contrast, at 15 minutes and 2 hours postinjury, there was a €
substantial decrease in smooth muscle cell length and an

increase in width. Examples of extreme vasospasm €
observed at 24 hours postinjury were characterized by

further decreased length and increased width of smooth €
muscle cells with large endothelial cells squeezed

centripetally, forming an acinar pattern about a virtually C
obliterated lumen. Smooth muscle cells and luminal area

were quantitatively analyzed in a blinded manner on an €
IBAS image analysis system. A decreasing trend was

observed for luminal cross-sectional area achieving C
statistical significance by 24 hours (p=0.02). Smooth

muscle cell length was dramatically reduced (p=0.0001) and €
width dramatically increased (p=0.0001) postinjury. The

reductions in luminal cross-sectional area correlate directly C
with the constrictive changes measured in the smooth

muscle cells. The results of this study support the concept of €
enhanced vascular tone ("vasospasm'*) following acute

spinal cord injury. C
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Thursday, October 28

12:00 p.m.

Results of the University of Michigan Acute Spinal

Cord Injury Surgical Protocol

S. Papadopoulos, J. Hoff

The surgical management of acute spinal cord injury

(ASCI) remains controversial. We have developed an

ASCI protocol that employs immediate stabilization and

reduction with cranio-spinal traction, in-traction MRI,

followed by emergent surgical spinal cord

decompression (if persistent cord compression is

demonstrated on MRI), and fusion. Routine medical

management includes treatment with

methylprednisolone. The results of the initial thirty

patients treated according to this protocol are presented.

The average time from injury to initial presentation was

3.5hr. Average time from admission to alignment with

skeletal traction was 2.3hr., to completion of MRI was

4.0hr., and to operative decompression was 14.6hr.

Mean follow up is 18 months. Of the patients who

initially presented as a Frankel grade A, 7 of 13

remained a grade A (54%), 3 improved to B (23%), 1 to

C (8%), and 2 to D (15%). Of the patients who

presented as grade B, only one of 10 remained grade B

(10%), 4 improved to grade C (40%), and 5 to D (50%).

Of the four Frankel grade C patients, one remained a C

(25%), and 3 improved to D (75%). Three Frankel D

patients remained a D (100%). The persistent

compressive lesions documented on MRI were

incompletely reduced bone fragments(ll), associated

herniated disc(7), and persistent malalignment(2). Total

length of hospital care, including rehabilitation,

decreased from 105 days to 84.8 days for those patients

treated by this protocol, compared to a matched group of

"non-protocol treated" patients.

Although this represents a preliminary report, we believe

it emphasizes the value of early MRI in the treatment of

ASCI and may suggest improved neurologic recovery

with early operative intervention. £
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Thursday, October 28

12:20 p.m.

Analysis of Three Different Surgical Approaches for

Herniated Cervical Discs

F.Wirth

74 patients with acute unilateral herniated cervical discs,

unresponsive to conservative therapy, were prospectively

randomized to three surgical treatment groups. One-

third were operated upon via a partial

laminectomy/foraminotomy approach, one-third

underwent anterior cervical discectomy and one-third

underwent anterior cervical discectomy and fusion.

Patients with cervical spondylosis, central disc, and/or

myelopathy were excluded. The results of treatment

were analyzed with respect to length of stay, cost of

treatment, and complications encountered as well as for

pain relief. The average follow-up was 2 years. The

findings will be discussed.

1
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Friday, October 29,1993

8:00 a.m. *
Early Surgery for Ruptured Posterior Circulation

Aneurysms *

S. Peerless, J. Hernesniemi, F. Gutman, C. Drake
I

The majority of the 1767 patients operated upon for

treatment of their vertebrobasilar aneurysms (VBAA) €
had their surgery 14 days or more following their last

subarachnoid hemorrhage (SAH). Since 1970, 206 €
patients with VBAA have been operated on within 7

days following their last SAH (day of SAH counted as C
0). In Grade 1 and 2 patients, a good or excellent

outcome was obtained in 80% irrespective of timing of I
surgery. Curiously, the outcome was worse for patients

operated upon Day 2. All except 1 of the Grade 5

patients died and 70% of the Grade 4 patients were

ultimately significantly disabled or dead. Grade 3

patients operated on early resulted in one-third of the

cases with poor outcome. The operative mortality was

the same whether operated on in the first week or

delayed. The frequency of intraoperative rupture of the

aneurysm was not higher than in delayed surgery.

Thirteen percent developed a delayed ischemic

neurologic deficit as a consequence of reactive arterial

narrowing (vasospasm). We recommend to operate early

in those patients who are good-grade (Botterell Grade 1-

2, Hunt-Hess 1-3), whose aneurysm does not present a

particular technical difficulty because of size,

configuration or location, and occasionally in those

patients whose lives appear to be in jeopardy because of

recurrent hemorrhage.
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Friday, October 29,1993

8:20 a.m.

Intracranial aneurysms: Surgical complications and
technical pitfalls-A 12 year experience with 611 cases

J. Morcos, R. Heros

The purpose of this study is to evaluate the role of

surgical technique in the overall management outcome,

through a retrospective analysis of a 12 year series of

611 operated aneurysms. In particular, we address the

issue of surgical pitfalls as pertains to specific

aneurysmal locations.

Causes of surgical morbidity were classified as

intraoperative (aneurysmal rupture, arterial occlusion,

perforator injury, distal embolization, direct neural

injury) and postoperative (intracranial hemorrhage,

delayed ischemic deficits, incomplete clipping, systemic

complications).

The series was broken down into cavernous (4),

paraclinoid (83), supraclinoid (143), anterior cerebral

complex (132), middle cerebral (136), basilar tip (63),

posterior cerebral (13), superior cerebellar (8), basilar

trunk (7) and vertebral-PICA (22) aneurysms.

Complications related to surgical technique are discussed
and recommendations made regarding their avoidance.

In a disease where surgical intervention has the potential

of magnifying the morbidity of the initial insult,

scrupulous attention to technical detail remains a major

determinant of overall management outcome.

C

1

1

40 I














































































































































































