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Abstract 

Objectives: Transient postoperative hyperperfusion may be the cause of the temporary neurologic deterioration 
(TND) frequently observed following superficial temporal artery-middle cerebral artery (STA-MCA) bypass 
surgery. The purpose of this study is to investigate the possible factors influencing postoperative temporary 
neurologic deterioration.  

Methods: The STA-MCA bypass surgery was performed in 13 patients with moyamoya disease and 9 patients 
with cerebrovascular occlusive disease. The diameter of the STA and MCA for anastomosis was measured and 
analyzed. Computed tomographic perfusion (CTP) was performed prior to the operation and on the third post-
operative day to assess improvements in regional cerebral perfusion. 

Results: After surgery, five patients (22.7 %) with improvement of perfusion suffered TND such as dysphasia, 
motor deficit and sensory disturbance after surgery and 11 (50 %) patients with improvement of perfusion did 
not show temporary neurologic deterioration after surgery. There were six patients (27.3 %) without 
improvement of perfusion after surgery. The D-STA was 1.48 ± 0.92 mm in patients with TND, which was larger 
than the D-STA of 1.10 ± 0.14 mm in patients with improvement of perfusion and 1.08 ± 0.26 mm in patients 
without improvement of perfusion (P < 0.05); The D-MCA after surgery was also wider in patients with TND (D-
MCA: 1.20 ± 0.19 mm) compared to both patients with hyperperfusion (D-MCA: 0.93 ± 0.15 mm, p = 0.028) and 
patients without hyperperfusion (D-MCA: 0.98 ± 0.12 mm, p = 0.012). The TOT was 34.40 ± 7.70 minutes in 
patients with TND, 32.83 ± 3.43 minutes in patients with improvement in perfusion and 33.45 ± 4.48 minutes in 
patients without improvement of perfusion; there was no significant difference between the three groups 
(P >0.05). 

Conclusions: The D-STA and D-MCA may influence the development of TND after STA-MCA bypass, but the 
TOT of the recipient arteries was not related to temporary neurologic deterioration. 

Key words: Moyamoya disease; Temporary neurologic deterioration; Transient hyperperfusion; STA-MCA 
bypass; Diameter of STA 

1. Introduction 

Superficial temporal artery-middle cerebral artery 
(STA-MCA) bypass surgery is the main surgical 
treatment for chronic occlusive cerebrovascular 
disease. It can prevent cerebral ischemic attacks by 
improving regional cerebral blood flow (CBF). 
However, the change in CBF can affect neurologic 
status during the acute stage after the direct bypass. 
Increasing evidence suggests that direct 
revascularization surgery for moyamoya disease can 
result in temporary neurologic deterioration (TND) 
owing to focal cerebral hyperperfusion, with an 
incidence of 4–20%. TND is characterized by 
headache, dysphasia, seizures, motor deficits of the 
limbs and sensory disturbance in the contralateral 
upper limb and/or face (SensD). These symptoms 

can be relieved by intensive blood pressure control. 
Preoperative cerebrovascular reserve capacity, 
severity of ischemia during surgery, and anatomical 
vascular structures around the site of the 
anastomosis may affect postoperative cerebral 
hyperperfusion and cause TND. The diameter of the 
STA (D-STA) and MCA-M4 (D-MCA) and temporal 
occlusion times (TOT) of the recipient artery mainly 
determine the vascular structures around the site of 
the anastomosis during surgery and are possible 
factors influencing the development of postoperative 
TND in STA-MCA bypass surgery. 

To address this issue, we retrospectively investigated 
D-STA, D-MCA and TOT in 22 consecutive patients 
with chronic ischemic cerebrovascular disease who 
underwent STA-MCA bypass. The regional cerebral 
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perfusion was examined by computed tomographic 
perfusion (CTP) both pre-operatively and on the third 
post-operative day. 

2. Materials and Methods 

2.1. Population and indications for STA-MCA bypass 

The study included 13 patients with moyamoya 
disease (MMD) and 9 patients with cerebrovascular 
occlusive disease (CVO) who were diagnosed in our 
hospital. The male-to-female patient ratio was 6:16, 
and the mean age was 38.1 years (range, 14–56 
years) (Table 1). Bilateral carotid and vertebral 
angiography was performed on all patients. All 22 
patients underwent unilateral standard STA-MCA 
bypass surgery. The indications for STA-MCA bypass 
and surgical side were determined by clinical 
symptoms, preoperative digital subtraction 
angiography (DSA) and CTP. The patients who 
conformed simultaneously to the following three items 
were considered for STA-MCA bypass: 1. Patients 
with clinical symptoms such as transient ischemic 
attack (TIA), infarction and hemorrhage; 2. Unilateral 
or bilateral intracranial vascular occlusion confirmed 
by preoperative DSA; 3. Regional cerebral 
hypotension confirmed by CTP and consistent with 
clinical symptoms. The choice of surgical side was 
made according to the following criteria: 1. Unilateral 
intracranial vascular occlusion, perform the bypass on 
the lesioned side; 2.Bilateral intracranial vascular 
occlusion, perform the bypass on the side leading to 
symptoms; 3. Bilateral regional cerebral hypotension, 
perform the bypass on the side leading to symptoms; 
4. Symptoms on bilateral sides, perform the bypass 
on the side leading to more serious symptoms and 
consider the other side for a delayed operation. 

2.2. Surgical procedure 

The surgical procedure was standard STA-MTA 
bypass. We generally separated the frontal branch 
and parietal branch of the STA, chose the best one 
(longer and with a good pulse) for anastomosis, and 
electrocoagulated the other branch. The STA was 
anastomosed intermittently to the MCA (M4) in and 
end-to-side manner using 10-0 nylon suture. The 
patency of the anastomotic site was confirmed by 
intraoperative indocyanine green angiography (ICGA). 
The temporal occlusion times of the recipient artery 
were recorded. The D-STA and D-MCA were 
measured as follows: When the STA and the branch 
of MCA were completely exposed and occluded, we 

divested the vascular adventitia, heparin lavaged the 
vessels to remove thromboses and continuously 
douched vessels with papaverine to releasing the 
spasm, then measured the D-STA and D-MCA with 
microcalipers. 

2.3. Assessment of regional cerebral perfusion 

To assess improvement after surgery, the CTP was 
performed by generating maps of cerebral blood flow 
(CBF) and cerebral blood volume (CBV) 
preoperatively and on the third post-operative day. 
We chose a comparison to the contralateral side of 
the brain to evaluate changes in CTP. Through 
comparison of the CBF and CBV on the surgical side 
and the contralateral side preoperatively and post-
operation, we confirmed the change in regional 
cerebral perfusion. 

2.4. Statistical analysis 

Data were expressed as mean ± SD and statistically 
analyzed using a nonparametric Wilcoxon signed 
rank test between two groups and one-way ANOVA 
followed by post hoc Fisher’s or Kruskal–Wallis test. 
All analysis was performed using a software program 
(SPSS 11.0). P < 0.05 was considered statistically 
different. 

3. Results 

3.1. The transient improvement of perfusion and TND 
after STA-MCA bypass surgery 

Unilateral STA-MCA bypass was performed in 22 
consecutive patients. Based on comparison of 
perfusion computed tomography prior to the operation 
and on the third postoperative day, five patients 
(22.7 %) with improvement of perfusion suffered TND 
such as dysphasia, motor deficit and sensory 
disturbance after surgery and 11 (50 %) patients with 
improvement of perfusion did not show TND after 
surgery. There were six patients (27.3 %) without 
improvement of perfusion after surgery (Table 1). 
TND occurred from the first day or second day after 
surgery, and was sustained for 6 - 7 days in three 
patients and for 20 days in one patient (Table 1). The 
anatomical location and the temporal profile of 
hyperperfusion were completely in accordance with 
the symptoms of TND in five patients.Symptoms were 
relieved by treatment of intensive blood pressure 
control and no patients remained permanently 
neurologically impaired. 
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Table1 clinical features and postoperative perfusion in 22 patients 
Case 
N 

Age/s
ex 

Diagnos
e 

Preoperative 
presentation 

Operati
ve side 

Symptoms of 
TND 

Period of 
deficit 

D-STA 
(mm) 

D-MCA 
 (mm) 

TOT 
(minute) 

Hyperperfusion 
by CTP 

1 48/F MMD TIA Left  No No 1.2 0.8 28 Yes 
2 42/F MMD Infarction, TIA Right SensD POD 1-7 1.3 1.3 27 Yes 
3 25/M MMD Infarction, TIA Right No  No 1.3 1.1 32 No 
4 32/F MMD TIA Right No No 1.1 1.0 30 Yes  
5 35/F MMD Infarction, TIA Right No  No 0.9 1.0 40 Yes 
6 41/F MMD TIA Left  No No 1.2 1.0 37 Yes 
7 22/F MMD Hemorrhage, 

TIA 
Left No No 1.0 0.8 40 Yes 

8 32/M MMD Hemorrhage, 
TIA 

Right No No 0.9 1.0 35 No  

9 33/F MMD TIA Left  Motor deficit, 
SensD 

POD 2-7 1.5 1.0 40 Yes 

10 54/F MMD Hemorrhage, 
TIA 

Right No No 1.1 1.1 35 Yes  

11 14/F MMD Infarction, TIA Right No No 1.4 1.0 35 Yes 
12 32/F MMD TIA Left No No 1.0 0.9 30 Yes 
13 43/M MMD Infarction,TIA Right Dysphasia, 

SensD 
POD 2-6 1.4 1.0 45 Yes 

14 41/M CVO Infarction, TIA Right No No 1.0 1.0 30 No 
15 54/F CVO Infarction,TIA Right Dysphasia, 

Motor deficit, 
SensD 

POD 1-
20 

1.8 1.4 30 Yes 

16 47/F CVO Infarction, TIA Right No No 1.0 1.0 30 Yes 
17 49/M CVO Infarction Right No No 0.8 0.8 35 No  
18 41/F CVO Infarction, TIA Right No No 1.0 1.0 28 No  
19 42/F CVO TIA Right Dysphasia, 

SensD 
POD 2-7 1.4 1.3 30 Yes 

20 39/F CVO Infarction Left  No No 1.5. 0.7 37 No 
21 34/F CVO Hemorrhage, 

TIA 
Right  No No 1.2 1.2 35 Yes 

22 56/M CVO Infarction Right  No No 1.0 1.0 28 Yes 
M indicates male; F, female; POD, postoperative day; TIA, transient ischemic attack; SensD,sensory disturbance (numbness) at upper limb 
and/or face on the contralateral side;  
 

3.2. Possible factors influencing on postoperative 
TND in STA-MCA bypass 

The D-STA was 1.48 ± 0.92 mm in patients with TND, 
which was larger than the D-STA of 1.10 ± 0.14 mm 
in patients with improvement of perfusion and 1.08 ± 
0.26 mm in patients without improvement of perfusion 
(P < 0.05); The D-MCA after surgery was also wider 
in patients with TND (D-MCA: 1.20 ± 0.19 mm) 
compared to both patients with hyperperfusion (D-
MCA: 0.93 ± 0.15 mm, p = 0.028) and patients 

without hyperperfusion (D-MCA: 0.98 ± 0.12 mm, p = 
0.012)(Table 2). The TOT was 34.40 ± 7.70 minutes 
in patients with TND, 32.83 ± 3.43 minutes in patients 
with improvement in perfusion and 33.45 ± 4.48 
minutes in patients without improvement of perfusion; 
there was no significant difference between the three 
groups (P > 0.05)(Table 2). There were no 
statistically significant differences in D-STA, D-MCA 
and TOT between the patients with and without 
improvement in perfusion after surgery (Table 3). 

 
Table 2. Possible influence factors for postoperative TND in STA-MCA bypass (mean±SD). 

Postoperative perfusion Cases(n)  D-STA (mm) D-MCA (mm) TOT(minu) 

Hyperperfusion + TND 5 1.48±0.92a 1.20±0.19a 34.40±7.70a 

Hyperperfusion  11 1.10±0.14b 0.93±0.15 b 32.83±3.43b 

No hyperperfusion 6 1.08±0.26c 0.98±0.12 c 33.45±4.48c 

D-STA：a vs b, p=0.001; a vs c, p=0.021; D-MCA: a vs b, p=0.028; a vs c, p=0.012; TOT: a vs b, p=0.690; a vs c, p=0.808 
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Table 3. The relationship between the influence factors and the postoperative perfusion (mean±SD). 

Postoperative perfusion Cases(n) D-STA (mm) D-MCA (mm) TOT(minu) 

Improvement 16 1.22±0.24 1.05±0.17 33.75±5.24 

No improvement 6 1.08±0.26 0.93±0.15 32.83±3.43 

P  0.218 0.252 0.881 

 

4. Representative cases 

4.1. Case 1 

A 33-year-old female presented with bilateral parietal 
intermittent headache for 25 years. From three years 
ago attacks comprising a sudden aggravating 
headache, dysphasia, motor deficit of bilateral upper 
limbs and facial sensory disturbance occurred 
several times per year. Each time these symptoms 
relieved spontaneously after 5 minutes and did not 
result in permanent neurologic deficits. Neurological 
examination found obvious memory deficits. MRI 
revealed only old lacuna infracts in the right occipital 
lobe. MRA and DSA showed severe stenosis of 
bilateral internal carotid artery bifurcation and 
moyamoya vessels on the skull base (Fig. 1). 
Ultrasonography examination of bilateral internal 
carotid arteries demonstrated a decrease in blood 
flow and severe stenosis (L,diameter of vessel: 
2.8mm, PSV: 62cm/s, EDV: 24cm/s; R, diameter of 
vessel: 2.7mm, PSV: 64cm/s, EDV: 26cm/s). The 
CTP showed decreased CBF and CBV in the left 
frontal, temporal and parietal lobes (Fig. 2). The 
diagnosis was stage III moyamoya disease.  

Because of severe hypoperfusion in the left 
hemisphere, a left STA-MCA bypass was performed 

after sufficient preoperative preparation. After 
exploration of the frontal branch and parietal branch 
of the left STA, the parietal branch was chosen for 
anastomosis and the frontal branch was 
electrocoagulated. The recipient artery at the M4 
segment of the anterior parietal branch of the MCA 
was explored and, after temporoparietal craniotomy, 
anastomosis was performed between the stump of 
the STA (1.5 mm in diameter) and the M4 segment 
(1.0 mm in diameter) that supplied the parietal lobe. 
The patency of the anastomotic site was confirmed 
by ICGA and the TOT for anastomosis was 40 
minutes. 

The postoperative course was uneventful and 
systemic blood pressure was well controlled. On the 
second day after surgery, the patient experienced 
motor deficits of the right upper limb and numbness 
in the right face. CT scan showed no ischemic 
changes or hemorrhage. On the third day after the 
operation, CTP demonstrated that CBF compared 
with preoperation was increased in the left frontal and 
parietal area (Fig. 2). The motor deficit of the right 
upper limbs and numbness of the right face were 
completely relieved by intensive blood pressure 
control after 6 days and the patient was discharged 
without the neurologic deficit. 
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Fig.1. case 1. The severe stenosis of bilateral internal carotid artery bifurcation and moyamoya 
vessels on the skull base 

 

 

 
Fig.2. case1. The preoperative obvious ischemic stations in left frontal, temporal and parietal lobe 
were showed in CTP imaging (A, B, C and D). The regional cerebral perfusion was improved in left 
frontal and parietal area in CTP imaging (E, F, G and H) after STA-MCA bypass. 
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4.2. Case 2 

A 43-year-male presented with 1 year of intermittent 
left limb numbness that generally relieved 
spontaneously after two to five minutes. Neurological 
examination found no abnormalities. MRI revealed 
old infarcts in bilateral frontal lobes. DSA showed a 
total occlusion in the branches of left internal carotid 
arteries and  (Fig. 3). Ultrasonography examination of 

bilateral internal carotid arteries demonstrated 
marked decreased in blood flow in the right internal 
carotid artery (L, diameter of vessel: 3.5mm, PSV: 
60cm/s, EDV: 32cm/s; R, diameter of vessel: 3.7mm, 
PSV:24cm/s, EDV: 8cm/s). The CTP showed that 
CBF and CBV were decreased in bilateral frontal and 
right parietal lobes (Fig. 4). The diagnosis was stage 
III–IV moyamoya disease. 

 
Fig.3. case2. The total occlusion in crotch of bilateral carotid artery and moyamoya vessels on skull 
base were showed in preoperative DSA (A and B). 

 

Right STA-MCA bypass was performed after 
sufficient preoperative preparation. The parietal 
branch was chosen for anastomosis and the frontal 
branch was electrocoagulated. The recipient artery at 
the M4 segment of the anterior frontal branch of the 
MCA was explored and anastomosis was performed 
between the stump of the STA (1.4 mm in diameter) 
and the M4 segment (1.0 mm in diameter) that 
supplied the frontal lobe after temporoparietal 
craniotomy. The patency of anastomotic site was 
confirmed by ICGA and the TOT for anastomosis was 

45 minutes. 

There was no neurologic deficit on the first 
postoperative day. However, the patient experienced 
dysphasia and numbness of right face on the second 
day after surgery. CT scan showed no ischemic 
changes or hemorrhage. On the third postoperative 
day, CTP demonstrated increased CBF in the right 
frontal and parietal area (Fig. 4). The dysphasia and 
numbness of the right face were relieved by intensive 
blood pressure control after 5 days and the patient 
was discharged without the neurologic deficit. 
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Fig.4. case2.The preoperative obvious ischemic stations in bilateral frontal and right parietal lobe 
were showed in CTP imaging (A, B, C and D). The regional cerebral perfusion was improved in right 
frontal, temporal and parietal area in CTP imaging (E, F, G and H) after STA-MCAbypass 

4.3. Case 3 

A 54-year-female presented with asthenia of left limbs 
for 7 months. She had a six year history of 
hypertension and a 30 year history of smoking and 
drinking. Neurological examination found 
myodynamia IV, accentuation of tendon reflexes and 
a positive Babinski sign in the left limbs. CT scan 
showed multiple sheeted infarctions in the right 
temporal and occipital lobe (Fig. 5). DSA showed a 
total occlusion at the initiation site of the right internal 

carotid artery and stenosis of the left internal carotid 
artery (Fig. 5). Ultrasonography examination of 
bilateral internal carotid artery demonstrated no blood 
flow in the right internal carotid artery and the 
stenosis of left internal carotid artery (L, diameter of 
vessel: 3.5mm, PSV: 94cm/s, EDV: 35cm/s). The 
CTP showed decreased CBF and normal CBV in right 
frontal, temporal and parietal lobes (Fig. 6). The 
diagnosis was right cerebrovascular occlusive 
disease. 

 
Fig.5. case3. CT scans showed multiple sheeted infractions in right temporal and occipital lobe (A). 
Total occlusion of initiation site of right carotid artery and the stenosis of left carotid artery were 
showed in DSA (B and C). 
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Fig.6. case3.The preoperative obvious ischemic stations in the right frontal, temporal lobe were 
showed in CTP imaging (A, B, C and D). The regional cerebral perfusion was improved in right frontal 
and temporal area in CTP imaging (E, F, G and H) after STA-MCA bypass. 

 

Right STA-MCA bypass was performed after 
preoperative preparation. The parietal branch was 
chosen for anastomosis and the frontal branch was 
electrocoagulated. The recipient artery at the M4 
segment of the anterior parietal branch of the MCA 
was explored and anastomosis was performed 
between the stump of the STA (1.8 mm in diameter) 
and the M4 segment (1.4 mm in diameter) that 
supplied the parietal lobe. The patency of 
anastomotic site was confirmed by ICGA and the 
TOT for anastomosis was 30 minutes.  

On the first postoperative day, the patient 

experienced dysphasia, numbness and motor deficits 
of left upper limb. CT scan showed no fresh ischemic 
changes or hemorrhage. On the third postoperative 
day, CTP demonstrated that compared with 
preoperation CBF was increased in right temporal 
and parietal areas (Fig. 6). After seven days the 
dysphasia and numbness of left upper limb relieved 
completely, but the motor deficit of left upper limb 
sustained for 20 days and did not completely resolve. 
The neurological examination showed myodynamia 
IV in the left upper limb 3 months later. 
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5. Discussion 

TND is frequently reported after the STA-MCA 
bypass in chronic occlusive cerebrovascular disease. 
Postoperative hyperperfusion is commonly regarded 
as the direct reason. Others have suggested that the 
development of TND after STA-MCA bypass may be 
due to the aggravation of ischemia in ischemic insults 
not visible in postoperative imaging. This may happen 
because of temporary occlusion of the recipient artery 
during anastomosis, sacrifice of small penetrating 
branches of the recipient artery, changes in blood 
pressure during surgery, and other effects of 
anesthesia. However, we could not confirm this in our 
patients. Our study has shown that transient 
improvement of regional cerebral perfusion is 
common (16/22, 72.7 %) in the early postoperative 
period based on CTP images. In five patients TND 
followed the postoperative hyperperfusion and TND 
also correlated well with cortical dysfunction around 
the site of anastomosis. The TND was relieved totally 
after several days and coincided well with the 
temporal course of transient hyperperfusion. Only one 
patient with preoperative slight weakness of muscle in 
the left upper limb due to old multiple infarctions 
showed myodynamia IV threemonths after surgery. 
Fujimura et al reported that in 27 consecutive patients 
with adult-onset moyamoya disease who underwent 
STA-MCA bypass, thirteen patients (38.2%) suffered 
TND for several days after surgery. They suggested 
that TND was due to hyperperfusion. Therefore, we 
suggest that postoperative transient hyperperfusion is 
a common phenomenon and may be one of the 
causes of postoperative TND after STA-MCA bypass 
surgery for ischemic cerebrovascular diseases. 

The exact mechanism by which hyperperfusion 
causes TND is undetermined. During ongoing 
cerebral ischemia, resistant vessels dilate maximally 
to increase local CBF. After a long period of dilation, 
these vessels may become atonic and lose normal 
autoregulation. Excessive hemodynamic stress to the 
dilative vessel may trigger increased vascular 
permeability and induce local cerebral edema 
resulting in TND. Reactive oxygen species (ROS) 
have been also implicated in cerebral 
ischemia/reperfusion injury. The excessive production 
of ROS during revascularization may affect vascular 
permeability and maintenance of vascular structure. 

Differences in ROS production after vascular 
reconstruction, vulnerability to ROS, and the 
expression of antioxidant enzymes in the cortex 
during chronic ischemia may also participate in this 
pathology. Ogasawara et al reported that 
pretreatment with the free radical scavenger 
edaravone prevented cerebral hyperperfusion after 
carotid endarterectomy in patients with 
atherosclerotic occlusive disease and markedly 

affected cerebrovascular reserve capacity. In this 
study, TND generally disappeared after intensive 
blood pressure control, indicating that changes in 
hemodynamic stress can be accommodated by 
cerebral vessels. A severe complication such as 
intracerebral hemorrhage is rare in STA-MCA bypass. 
The STA-MCA bypass is a safe and effective method 
for ischemic cerebral vascular disease. 

In our study, the CTP was used to determine the 
regional cerebral perfusion and the change in CTP 
was evaluated by comparison with not non-operated 
side. The CTP is a relatively new technique that 
allows rapid qualitative and quantitative evaluation of 
cerebral perfusion. Although the accuracy of 
quantitative results and the reproducibility of 
perfusion CT have not been fully validated, CTP has 
been found to be useful for noninvasive diagnosis of 
cerebral ischemia and infarction and was introduced 
as a means to rapidly and easily evaluate cerebral 
perfusion in patients presenting with acute stroke 
symptoms. Recently, intraoperative quantitative 
measurements of bypass flow using an ultrasonic 
flow probe have been reported. Transcranial Doppler 
ultrasound (TCD) is a common method that uses an 
ultrasonic flow probe to measure the bypass flow 
which allows non-invasive, beat-by-beat 
measurement of changes in the vessel’s blood 
velocity. However, the major drawback of TCD is that 
it can only be used during the operation due to the 
effect of cranial bone. Vascular spasms were not 
considered in measuring CBF during the operation. 
Laser Doppler flowmetry (LDF) is an established 
technique for the real-time measurement of 
microvascular red blood cell perfusion in tissue. 
Kawamata et al reported that intraoperative rCBF 
measurement using laser Doppler flowmetry may 
predict a risk of post-EC-IC bypass cerebral 
hyperperfusion in moyamoya disease. The limitations 
of laser doppler flowmetry were that the outcomes 
were influenced commonly by large vessels near the 
ultrasonic probe. In addition, displacement of the 
ultrasonic probe can cause an inaccurate 
measurement of CBF. Cerebral perfusion can also be 
measured by various tools including PET, magnetic 
resonance imaging, single photon emission computed 
tomography and xenon CT.  

Not all patients with regional cerebral perfusion 
develop TND; in our study the incidence was 31.3% 
(5/16). The anatomical vascular structures around the 
site of the anastomosis may play an important role 
and should be considered carefully. We used ICGA to 
provide a reliable and rapid intraoperative 
assessment of bypass patency. It has a high spatial 
resolution and facilitates the identification of stenoses 
and obstruction at the anastomotic site or vascular 
obstructions. The key factors determining blood flow 
through the site of the anastomosis are the supplied 
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artery and recipient artery used for the 
revascularization. Recent evidence suggests that 
STA-MCA anastomosis for moyamoya disease, which 
usually provides low-flow revascularization because 
of the relatively small diameter of the recipient artery, 
could also result in TND. We investigated the 
diameter of the STA and MCA (M4) in 22 patients 
with STA-MCA bypass (Table 1) and found that the 
diameter of the STA and MCA (M4) in the patients 
with TND was significantly larger than in the patients 
without TND (Table 2). We speculated that the 
diameter of the STA and MCA may be major factors 
influencing the development of TND in STA-MCA 
bypass. In contrast to carotid endarterectomy and 
extracranial-to-intracranial internal carotid artery 
bypass surgery, STA-MCA anastomosis rarely 
causes permanent neurologic deficits, probably 
because the bypass flow through the STA is rather 
less than the flow through the ICA. In patients with 
larger superficial temporal and middle cerebral 
arteries it is easy to induce local cerebral edema 
resulting in TND because of the increased blood flow 
through the site of the anastomosis. The goal of 
revascularization is to supply an adequate blood flow 
to improve the perfusion. Although a larger diameter 
of the supplied and recipient arteries is necessary for 
the success of surgery, it increases the risk of TND. 
However, use of the larger blood vessel in STA-MCA 
bypass may be a reason for the high incidence of 
TND (22.7 %). Measuring the diameter of the STA 
and MCA would be of great value to clarify the 
predictive factors for postoperative TND and to 
conduct its adequate management such as intensive 
blood pressure control. The TOT for recipient artery 
was investigated and was not obviously related to 
TND. The limited number of cases in the present 
study did not allow us to completely determine the 
factors underlying TND after STA-MCA bypass 
surgery. We will accumulate more cases to elucidate 
this issue in future studies. 

In conclusion, postoperative transient hyperperfusion 
is a common phenomenon and may be one of the 
causes of postoperative temporary neurological 
deterioration after STA-MCA bypass surgery for 
ischemic cerebrovascular diseases. The diameter of 
STA and diameter of MCA may be the factors 
influencing on the temporary neurologic deterioration 
frequently observed after STA-MCA bypass. 
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