A new microsurgical revascularization technique for anterior cerebral artery
ischemia is reported. An arterial graft bypass interposed between the
superficial temporal artery and the distal anterior cerebral artery was
successfully completed in a 43-year-old male with transient ischemic attacks
in the anterior cerebral artery territory. The contralateral superficial temporal
artery was harvested and used as an arterial graft. Both procedures were
carried out with one single transcoronal scalp incision. The patient’s
postoperative cerebral angiogram revealed good filling of the area distal to
the stenotic lesion of the anterior cerebral artery through the bypass graft.
The patient was discharged with no neurological deficit and has been free of
ischemic events for more than 2 years since the surgery. If the bilateral
superficial temporal arteries are fairly well developed, the ipsilateral superficial
temporal artery can be used as an arterial graft for revascularization of the
anterior cerebral artery territory.
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Microsurgical cerebral revascularization procedures for
anterior and posterior circulation have been commonly per-
formed since Donaghy and Yasargil' reported their success-
ful cases of superficial temporal artery (STA) to middle
cerebral artery (MCA) anastomosis in 1968. However, there
have been only a few reports of bypass operations for
stenotic or occlusive lesions of the anterior cerebral artery
(ACA). Revascularization of the deep-seated area of ACA
is usually impossible without using a graft of some kind. An
interposed cephalic vein bypass graft between the STA and
a distal branch of the ACA was rc::ported.2 The ACAs of
both sides were anastomosed side-to-side in situ distal to the
stenotic lesion.>*

This paper describes a new approach to correction of
ACA ischemia—an interposed arterial graft bypass using the
contralateral STA.

CASE REPORT

A 43-year-old right-handed businessman was admitted
to our hospital on March 8, 1985 because of a sudden
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episode of left hemiparesis followed by dysphasia with a
precordial squeezing sensation, which lasted for several
minutes without loss of consciousness. In January and
March, prior to admission, he had experienced two other
episodes of transient weakness of the right lower extremity
with focal twitching of the left leg, which cleared up in a
few minutes. The patient’s familial and personal medical
histories were non-contributory.

Neurological examination was normal on admission. No
bruit was audible in the neck or around the orbits. Blood
pressure was 146/100 mm Hg, while the pulse rate was 60/
min, with a regular rhythm. Chest X-rays, an electrocardio-
gram, and an echocardiogram were normal. The results of
the complete laboratory examination were normal, except
for mild hyperlipemia. A CT scan of the brain was normal.
A four-vessel cerebral angiographic study demonstrated ath-
erosclerotic stenosis of the proximal A-2 portion of the left
ACA (Fig. 1).

This lesion was thought to be responsible for the is-
chemic episodes, since no other stenotic or occlusive lesion
was found in any of the extracranial or intracranial cerebral
arteries. The STAs were fairly well developed on both sides.
A single-photon-emission CT scan revealed decreased ce-
rebral blood flow in the bilateral frontal area, as well as
mild general reduction of the blood flow in both hemi-
spheres; the latter was probably due to the diaschisis. Con-
sidering the repeated episodes of transient ischemic attack,
the findings of cerebral angiography and the patient’s rela-
tively young age, bypass surgery to the distal portion of the



Figure 1. Oblique view of postoperative left (L) carotid angiogram,
demonstrating stenosis in the A-2 portion of the left anterior cerebral
artery (arrows).

Figure 2. Tracing of the branches of the superficial temporal arteries
on both sides in front of the transcoronal scalp incision line. The
diagram shows that the dissection of the donor superficial temporal
artery on the left, harvesting of the contralateral superficial temporal
artery graft (between small arrows), and interposing of the anasto-
mosis between the donor artery (large arrow), the arterial graft and
the left internal frontal artery can be performed with a single scalp
flap.

left ACA was thought to be justified, to prevent future
ischemic events by restoring a normal blood flow to the area
of poor perfusion.

Operative Procedure

On March 25, 1985, revascularization surgery was per-
formed. Under satisfactory general anesthesia, a transco-
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Figure 3. a: The arterial graft was anastomosed between the frontal
branch of the right superficial temporal artery and the left internal
frontal artery. Arrows show site of anastomosis. b: On closing the
dura, a small gap for the graft to enter was left at its anterior margin.
A small piece of gelatin sponge (Gelfoam) around the graft, ¢: The
frontal bone flap was replaced and fixed. The graft was passed into
the skull via the midfrontal burr hole.

ronal skin incision was made behind the hairline, and a
bifrontal craniotomy was carried out (Fig. 2). The dura
mater was opened along the anterior margin of the crani-
otomy. The superior sagittal sinus was ligated and divided
at the anterior border in order to minimize brain retraction
during the anastomotic procedure. The left internal frontal
artery, the peripheral branch of the callosomarginal artery,
was exposed along the frontal interhemispheric fissure with
the aid of an operating microscope. The frontal branch of
the left STA was then isolated, and an 8-cm length was
excised from the undersurface of the frontal skin flap for
use as an arterial graft. The lumen of the graft was irrigated
with heparinized saline.

The anterior branch of the right STA was identified and
prepared as the donor artery. After trimming of the vessel
stumps, the graft was anastomosed end-to-end to the distal
end of the frontal branch of the right STA with 12 inter-
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rupted 10-0 nylon monofilament sutures. The lumen of the
arterial graft in situ was again irrigated with heparinized
saline solution. The distal end of the graft was then anasto-
mosed end-to-side, in the usual manner, to the left internal
frontal artery with 11 interrupted 11-0 monofilament nylon
sutures.

After removing Scoville’s microclips used for temporary
occlusion of the vessels, pulsation of the graft and of the left
internal frontal artery, as seen under the microscope, seemed
satisfactory. Each anastomosis was completed in 35 min-
utes. The dura was closed, leaving a gap for the graft to
enter. The bone flap was replaced, allowing the graft to pass
through the burr hole of the skull in the midfrontal area
(Fig. 3). The scalp was sutured in two layers. No systemic
anticoagulant was administered either during or after the

surgery.

Operative Result

The patient’s postoperative course was uneventful. No
marginal scalp ischemia was noted. Pulsation of the graft
was palpable in the patient’s right forehead. Right cerebral
angiography performed on the 16th postoperative day also
proved the patency of the graft (Fig. 4). The left internal
frontal artery and the callosomarginal artery were filled via
the bypass route. The stenotic lesion of the left ACA per se
remained unchanged. Normal cerebral blood flow on both
hemispheres, with no focal ischemic region, was confirmed
by single-photon-emission CT scans performed on the 23rd
day and 7 months after the surgery. Repeated electroenceph-
alograms have been negative for paroxysmal discharges and
focal abnormalities.

Figure 4. Left: Lateral and Right: anteroposterior view of postop-
erative right carotid angiogram, black arrows indicate filling of the
left internal frontal artery and the callosomarginal artery on the left

The patient was discharged in excellent condition with-
out any complications or neurological deficits. He resumed
work and has been well and free of cerebral ischemic events
for 32 months since the surgery, without any medication.

DISCUSSION

An international randomized trial on extracranial to in-
tracranial (EC-IC) bypass failed to confirm that this proce-
dure has greater efficacy for prevention of stroke than has
medical therapy.5 Although longer follow-up by repeated
angiography and clinical observation is necessary to con-
clude that this bypass surgery has been effective in prevent-
ing cerebral ischemia, the patient described in this paper
benefited from the bypass surgery and has been free of
ischemic events for more than 2 years.

This is the first report, to our knowledge, of an STA
graft bypass for the treatment of ischemic symptoms in-
duced by a stenotic lesion of the ACA. The new method
uses the contralateral STA as an arterial graft, which is
interposed between the distal branch of the unilateral STA
and the distal branch of the ACA. The advantage of the
technique is that the graft harvesting and the anastomosis
can be carried out with a single transcoronal scalp incision.

Microsurgical revascularization for ACA ischemia has
been reported less frequently than for lesions of the MCA
and the internal carotid artery. Since there is no suitable
scalp artery long enough to reach the deep-seated ACA,
revascularization of this artery can only be achieved either
by a side-to-side anastomosis between the ACAs>** or by an
interposed graft bypass.?

side through the bypass graft. White arrows indicate the site of
anastomosis of the graft.



For the interposing graft, synthetic tubes,%® veins,%1!

and free radial artery segments'>!> have been used for
cerebral revascularization in occlusive cerebrovascular dis-
cases. All currently available microvascular synthetic tube
grafts, except for very short ones,® are unsuitable for small
arteries involved in EC-IC bypass surgery.® Several disad-
vantages of the vein bypass graft have been reported. %11
Donor-recipient size discrepancy may pose a technical dif-
ficulty to anastomosis. Torsion, angulation, kinking, and
easy compressibility of a thin-walled vein conduit may lead
to graft thrombosis. Since it is necessary to keep a high flow
to expand the wall and maintain graft patency, a slow flow
through a large-sized vein graft between small arteries makes
it unsuitable for a short interposed graft. Arteries are thought
to be physiologically more suitable as graft vessels than
veins. !> Maroon and Donaghy'* reported in their experi-
mental study that the patency rate with arterial grafts was
better than that with venous grafts. They attributed this to
the greater ease of handling due to the thicker wall, the
reduced tendency toward redundancy and kinking, and the
better graft-to-recipient artery ratio.

Radial arteries have been used for ischemic lesions of
the posterior circulation'? and the anterior circulation.!®
However, the morbidity associated with removal of the
radial artery is not negligible. If the diameter of anterior
branch of the STA is large enough to maintain pateney, as
in this case, the contralateral STA can be used as an arterial
graft. It can be harvested easily from the same skin flap and
is suitable as a graft for ACA revascularization. The ipsilat-
eral STA can be used as the donor artery.

When the major blood supply to the scalp was discon-
nected, marginal skin necrosis would be a frequent occur-
rence in STA-MCA anastomosis.® Arterial distributions in
the frontal scalp, however, are rich through the supraorbital
and zygomaticotemporal arteries, the skin necrosis associ-
ated with the transcoronal incision would be a less frequent
occurrence in this procedure. !’

CONCLUSION

A new revascularization technique for the ischemic
events of ACA was performed. The contralateral STA was
utilized as an arterial graft between the STA and the ACA.
The advantage of this method is that graft harvesting and

Interposed STA Graft Bypass For ACA Ischemia 17

the anastomosis can be carried out with a single transcoronal
scalp incision.
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