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    OGAWA, A., YosnIMOTo, T. and SAKURAI, Y. Clinical Analysis of STA-SCA 
Bypass for Vertebrobasilar Occlusive Disease. Tohoku J. Exp. Med., 1991, 164 (3), 
183-190 In order to clarify the effectiveneA1s of extracranial- intracranial 
bypass in cases of vertebro-basilar occlusive disease, we investigated the operative 
complication, clinical course and follow-up study of 30 cases undergoing superficial 
temporal artery - superior cerebellar artery (STA-SCA) bypass surgery. Postoper-
ative angiogram showed the patency of the anastomosess in all cases. No serious 
surgical complications were observed. The outcome on discharge was excellent, 
with no morbidity and one mortality which was due to cardiac infarction. In the 
follow-up study, there were four cases with ischem:.c symptoms, two with transient 
ischemic attack and two with completed stroke, or e of which was a supratentorial 
infarction due to internal carotid artery occlusion and the other was a small 
infarction of pons. There were also two deaths due to cardiac infarction and 
diabetes mellitus. Favorable outcomes were obtained for the remaining cases. 
The present study suggests that, STA-SCA bypass, can be performed without 
surgical and systemic complications and used as an effective therapy for verte-
brobasilar ischemia. cerebral infarction ; EC-IC bypass ; surgical compli-
cation ; vertebrobasilar insufficiency

   Various surgical methods were performed for intracranial revascularization in 
cases of occlusive cerebrovascular diseases of vertebrobasilar arterial system. 

However, the arterial pedicle in surgical revascularization must be anastomosed to 
a vessel distal to the occlusive lesion. For this reason, superficial temporal artery 

(STA) to superior cerebellar artery (SCA) bypass is most suitable method not only 
for vertebral artery lesion but also distal basilar artery lesion. Therefore, STA-
SCA bypass is most frequently used method and we used this method bypass as 

the first choice for posterior fossa revascularization. Recently, we have reported 
that this surgical method is effective in improving cerebral blood flow and 

metabolism. In this report, in order to clarify the effectiveness of stroke preven-
tion and the surgical risk, the operative complications, clinical course and follow-
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up result were investigated.

                   CASE MATERIAL and METHODS 

Case materials 

   Thirty patients who underwent STA-SCA bypass were studied. Twenty six were male 
and four were female. Ages ranged between 41 and 71(mean +s.D= 60+7.2). Symptoms 
observed were transient ischemic attack (TIA) in 9 cases, reversible ischemic neurological 
deficit (RIND) in 6 cases, progressive stroke in two cases and minor completed stroke 

(mCST) in 13 cases. The vascular lesions revealed by cerebral angiography were occlusion 
of the basilar artery (BA) in 2 cases, stenosis in 11 cases, bilateral occlusion of vertebral 
artery (VA) in 7 cases, stenosis in 2 cases, and unilateral VA occlusion with contralateral VA 
stenosis in 8 cases. The outcomes on discharge from hospital and in the follow-up was 
classified into four categories : (i) good (return to normal social life) ; (ii) fair (return to 
social life is impossible, but unassisted daily life is possible) ; (iii) poor (bedridden) ; and 
(iv) dead. Follow-up study was done and recurrence in ischemic symptoms were inves-
tigated. 

Surgical indication 

   Surgical indication was determined as follows : (i) Cases in TIA, RIND, progressing 
stroke or mCST of the posterior circulation in which there were no symptoms or only mild 
symptoms of neurological deficits preoperatively ; (ii) cases in which there were no large 
infarction in computed tomography (CT) and/or magnetic resonance imaging; (iii) cases in 
which the symptoms could be explained in terms of the stenosis or occlusion detected in the 
intracranial VA and/or BA by four vessel angiography, and (iv) cases in which the 

possibility of embolism due to a cardiac or major vessel lesion could be excluded. Angiogra-
phical indication was determined as follows :(i) cases in which there was occlusion or more 
than 70% stenosis of the BA; (ii) cases in which there was more than 70% stenosis of 
bilateral VA ; (iii) cases in which there was more than 70% stenosis of unilateral VA with 
contralateral VA occlusion ; and (iv) cases in which there were poor collateral with the 
anterior circulation via the circle of Willis. 

Surgical method 

   With the exception of four cases in which the right STA could not be used as the donor 
due to arteriosclerosis or hypoplasia, the anastomosis was performed on the right side. The 
head was placed in a vertex down position such that the temporal base was perpendicular. 
A craniotomy was performed extending anteriorly from the central portion of the zygomatic 
arch and posteriorly to pyramidal ridge. The temporal base was drilled out until it was flat. 
Drainage veins from the temporal lobe were always preserved. In order to extent the 
operative field without retraction, a large gerform was placed between the middle fossa and 
the temporal lobe on both side. The tentorium was cut extensively along the pyramidal 
ridge. The SCA and the perforating arteries were then dissected and a rubber sheet was laid 
down. A collagen sheet was placed under the rubber sheet such that the operative field 
made as shallow as possible. Immediately before the temporary- occlusion of the SCA, 10 
mg/kg of mannitol (20%), 10 mg/kg of vitamin E and 10 mg/kg of phenytoin (Suzuki et 
al. 1987; Uenohara et al. 1988; Yoshimoto et al. 1988) were administered. The anas-
tomosis was done with 10-0 nylon, and two stay sutures with 7-8 stitches on each side were 
set.

                          RESULTS 

The outcome at the time of discharge from hospital was good for all patients
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except one, who had been recovering well from the surgery but died of cardiac 
infarction prior to discharge (Table 1). There were no cases showing aggravation 

of neurological symptoms as a result of the surgery. In postoperative CT scans, 
three cases had subarachnoid hemorrhages confined to the crural cistern at the 

anastomosis. There were also 9 cases with diplopia due to the trochlear nerve 

palsy, but all were transient and recovered within 3 months. Three cases also had 
cerebrospinal fluid otorrhea, but improved without further treatment. There 

were no cases with swelling, edema or hematoma of the temporal lobe and 

postoperative angiography showed patency in all cases (Fig. 1). 
   Follow-up study was possible in all patients 6 to 74 months after surgery 

(mean of 32 months). The outcome was good in 25 cases, fair in one, poor in one, 
and two were dead. The deaths were due to a diabetic coma one year after 
surgery in one case and due to cardiac infarction 2 years and 5 months after 

surgery in the other case. The one fair case was due to the hemiparesis caused by 
small infarction of the pons 4 months after surgery. The one poor outcome was 

due to a supratentorial infarction caused by occlusion of the internal carotid 
artery (ICA) one year 3 months after surgery. Two of the 25 patients in good

Fig .1. Representative postoperative selective external carotid angiogram demon-

strating patency of an superficial temporal artery to superior cerebellar artery 

anastomosis.
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condition during the follow-up period experienced TIA, but the remaining 23 had 

no ischemic symptoms.

                             DISCUSSION 

   For intracranial vascular reconstruction in cases of occlusive cerebrovascular 

diseases of the vertebro-basilar artery system, the possibilities of the usage of the 
STA or the occipital artery (OA) as a donor artery and the posterior cerebellar 

artery (PCA) (Sundt and Piepgras 1985), SCA (Ausman et al. 1979, 1982), anterior 
inferior cerebellar artery (AICA)(Ausman et al. 1981) or the posterior inferior 
cerebellar artery (PICA)(Khodadad 1981; Roski et al. 1982 ; Olteanu-Nerbe et al. 

1985 ; Hopkins et al. 1987) as a recipient artery. A variety of surgical methods 
are therefore available depending upon the combination of vessels to be used 

(Ausman et al. 1990). However, AICA is a thin vessel and is inappropriate as a 
recipient. The OA-PICA bypass is suitable only for lesions lying the proximal 
VA from the PICA and its use is therefore infrequent (Khodadad 1981). 

Moreover, the incidence of atheroscrelosis on the PCA is high and the portion used 
for anastomosis lies deep, making this vessel somewhat unsuitable. For these 

reasons, STA-SCA bypass is a most frequently used method and we used this 
method as the first choice for posterior fossa revascularization (Ogawa et al. 1987). 

   In the follow-up study, the recurrence of ischemic symptoms was confirmed in 

four cases. Two were cases of completed stroke, one of which was a supratentorial 
infarction due to ICA occlusion (case 27, ref. Table 1) and the other was a small 
infarction of the pons (case 26). Other two were cases of TIA (cases 5 and 13). 

It has been reported that about one third of cases with vertebrobasilar TIA 
experience completed stroke within several years following TIA (Archer and 
Hornstein 1977; Cartlidge et al. 1977; Caplan 1983). And infarction occurred 

much more frequently in patient with vertebro-basilar ischemia compared to 

patients with carotid TIA. Although the follow-up period in the present study 
was relatively short, the only one case with small pontine infarction experienced 
an aggravation of symptoms due to the disorder of the posterior circulation and 

there was no cases of widespread infarction in the posterior fossa. 
   There were two deaths during the follow-up period, one of which was due to 
cardiac infarction and one of which was due to diabetes mellitus. Cardiac 

infarction is the most common cause of death in the natural course of verte-
brobasilar ischemia and it is the most common systemic complication in vascular 

reconstruction in the posterior fossa (Cartlidge et al. 1977; Caplan 1983). These 
facts emphasize the importance of treating ischemic heart disease prior to surgery. 
   Hopkins and Budny (1989) collected previously reported cases (Ausman et al. 

1984; El-Fiki et al. 1985; Sundt and Piepgras 1985; Hopkins et al. 1987) of 
STA-SCA and STA-PCA bypass and reported a high incidence of surgical compli-

cations - with a mortality rate is 14% and serious complications in 20%. They 
note that one of the frequent serious complications is hematoma and/or edema
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caused by temporal lobe retraction. We use a surgical technique which mini-
mizes the extent of temporal lobe retraction. That is, we put the temporal base 

perpendicular with the vertex down position and sufficiently drill out of the base. 
Veins are thereby preserved and a large gerform is laid down on both side of the 
operative field in the temporal base. The tetorium is cut extensively in order to 

make the operative field shallow. We have found that this technique prevent the 
emergence of serious operative complications. 
   Recently we have reported that this surgical method is effective in improving 

cerebral blood flow and metabolism (Ogawa et al. in press). We therefore con-
clude that STA-SCA bypass, which can be performed without operative and 
systemic complications, is an effective therapy for vertebrobasilar ischemia.
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