Revascularization of cerebral ischemia
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Extracranial-intracranial (EC-IC) bypass grafting procedures were specially designed for
treatment of bilateral internal carotid artery occlusion. When performed in an expedi-
tious manner, EC-IC bypass procedures have produced effective and durable results,
despite the recent disfavor given to this procedure. This communication reports a
68-year-old white man who developed generalized cerebral ischemia manifested as con-
fusion, incoherence, disorientation, ataxia, and numerous episodes of syncope daily. A
cerebral angiogram revealed bilateral external carotid arteries and left solitary vertebral
artery critical stenosis. Transcranial Doppler study demonstrated reduction of cerebral
and vertebral-basilar perfusion. Howerer, the patient’s EC-IC bypass graft had remained
patent since 1985. The patient’s recurrent symptoms of global ischemia and syncope
resolved after carotid endarterectomy, vein patch external carotid artery, and vertebral-
to-common carotid artery transposition. This report reiterates the value of the EC-IC
bypass procedure and presents the surgical management of symptomatic external carotid
and vertebral artery stenosis in patients after EC-IC bypass procedures. (J Vasc Surg

1997;26:160-3.)

Extracranial-intracranial (EC-IC) bypass grafting
procedures were designed by Yasargil* and later elab-
orated by Shields and Donaghy.?2 We describe a pa-
tient who has done well after undergoing EC-IC
bypass grafting procedures without symptoms of
global ischemia fom April 1985 to December 1994.
He was seen in consultation for daily ataxia, syncope,
and progressive development of incoherence, dizzi-
ness, and memory impairment. A cerebral angiogram
revealed that bilateral external carotid and left soli-
tary vertebral arteries had critical stenosis. Carotid
endarterectomy, vein patch angioplasty of the exter-
nal carotid artery, and vertebral-to—common carotid
artery transposition resulted in resolution of these
symptoms.

CASE REPORT

A 68-year-old man who had global cerebral
ischemia and daily episodes of syncope showed
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>80% bilateral external carotid stenosis on duplex
scan. Only 18 to 29 ml/sec of flow was docu-
mented in the anterior, middle, and posterior ce-
rebral arteries. The patient did not have cardiac
arrhythmia or seizure disorders, whereas the re-
sults of electronystagmography was consistent
with brain stem ischemia. A cerebral angiogram
revealed patent EC-IC bypasses and critical steno-
sis of bilateral external carotid and solitary left
vertebral arteries (Fig. 1).

With the patient under general anesthesia, the
common, internal, and external carotid arteries and
the vertebral artery were exposed through an oblique
incision placed along the anterior border of the
sternocleidomastoid muscle. Sympathetic nervous
plexus and vertebral ganglion were preserved, and
cranial nerves (XII, X, and its associated branches)
were protected. The thoracic duct was transected
after ligation.

After systemic heparin (5000 U) was adminis-
tered, the common and external carotid arteries
were occluded with vascular clamps. A carotid ar-
teriotomy was made, and an Argyle shunt (8F) was
placed in the external and common carotid arteries
to maintain cerebral blood flow. Ulcerative
plaques with necrotic debris were found in the
internal carotid cul de sac and in several areas
along the common carotid arteries (Fig. 1, C and
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Fig. 1. Preoperative cerebral angiograms. A, Left EC-IC anastomosis at middle cerebral artery
(arrow). B, Right EC-IC anastomosis at middle cerebral artery (arrow). C, Left external carotid
stenosis (arrow) at cul de sac of occluded left internal carotid artery (arrow). D, Stenosis of right
external carotid artery (arrow). B, Critical stenosis of left solitary vertebral artery (arrow). F,
Postoperative magnetic resonance angiogram depicts transposition of vertebral artery to the side
of common carotid artery (lower arrow). Upper arvow indicates branching of external carotid

artery.

Fig. 2). The common and external carotid arteries
were endarterectomized, and the internal carotid
cul de sac was resected. The vertebral artery was
transected at its origin and was transposed to the
endarterectomized common carotid artery after
spatulation. Saphenous vein patch angioplasty of
the external carotid artery and carotid bifurcation
was performed with running 6-0 prolene (Fig. 3).
The preoperative global ischemia and syncope re-
solved after the operation.

DISCUSSION

EC-IC bypass procedures, when properly per-
formed in an expeditious manner, have produced
effective and durable results.?® Despite the recent
disfavor given the procedure,” new information con-
tinues to support certain values of this operation.’
This patient’s case is a good testimony of the proce-
dure. Progression of atherosclerosis remains a threat
to the patency and function of the external carotid
and vertebral arteries. Therefore, frequent surveil-

lance (every 6 to 12 months) with physical examina-
tion is needed. Duplex scan with transcranial Dopp-
ler is useful in interrogating cerebral and vertebral
ischemic symptoms. Correction of external carotid
stenosis and vertebral revascularization should be
considered when reduction of territorial arterial per-
fusion can be established by transcranial Doppler or
xenon washout studies. Resolution of global isch-
emia and vertebrobasilar insufficiency symptoms in
this patient is a reflection of improved cerebral and
brain stem perfusion. Postoperative transcranial
Doppler analysis supported this conclusion (cerebral
flow, 28 to 33 ml/sec; vertebral arterial flow, 29
ml/sec). A postoperative magnetic resonance angio-
gram showed widely patent vertebral-carotid trans-
position (Fig. 1, F).

Despite the fact that EC-IC bypass is often con-
sidered an end-stage procedure, surgical correction
of extracranial carotid and vertebral artery stenosis is
still indicated when a discrete anatomical lesion can

be identified.
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Fig. 2. Intraoperative specimen demonstrates necrotic
thrombi in internal carotid cul de sac.

Fig. 3. Intraoperative photograph of long arteriotomy of common carotid artery (small
arrows). Open arrows point to vein patch angioplasty of the external carotid artery. Soid arrow
points to end-to-side vertebral carotid transposition.
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