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[Abstract] Objective To investigate the efficacy and safety of low flow bypass in the treatment of
chronic symptomatic middle cerebral artery occlusion (MCAO). Methods A total of 28 patients with
chronic symptomatic MCAO who were treated in Tianjin Huanhu Hospital from January 2016 to December
2019 underwent superficial temporal artery-middle cerebral artery (STA-MCA) bypass, and the prognosis of
neurological function was assessed by modified Rankin Scale (mRS). DSA or CTA were reexamined to
evaluate the patency of the anastomotic site of the bridging vessels, and PWI was reexamined to evaluate
improvement of cerebral perfusion. Results All 28 patients underwent STA-MCA bypass successfully, the
success rate of operation was 100%, and the patency rate of bridge vessels was 100%. The postoperative
neurological function was improved compared with that before operation, and the difference was statistically
significant (mRS score 1.43 +0.57 vs. 2.14 +0.36; t =6.301, P =0.000). Twelve months after operation, the
cerebral blood flow (CBF) and cerebral blood volume (CBV) of the affected side were significantly increased,
and the mean transit time (MTT) and time to peak (TTP) were significantly decreased compared with those
before operation. The mean postoperative follow-up was (39.41 + 9.39) months. No new ischemic events
occurred, and the bridge vessels were patchy. Conclusions Low flow bypass is safe and effective in the
treatment of chronic symptomatic MCAO.
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Figure 1 A 44-year-old male patient with a clinical diagnosis of left MCAO underwent left STA-
MCA bypass. Imaging examination before operation and intraoperative findings Preoperative CTA
showed left MCAO (Panel la). Preoperative DSA showed left MCAO (Panel 1b). Preoperative axial
PWI showed that MTT (Panel 1c) and TTP (Panel 1d) of the blood supply area of the left MCA were
: longer than those of the right (red and yellow areas indicate), while CBF was slightly lower on the
left side than those of the right (blue and black areas indicate, Panel le), and CBV was not obviously decreased (Panel 1f). The frontal
and parietal branches of STA were separated intraoperatively (Panel 1g). The STA was anastomosed with the MCA end-to-side during
the operation (Panel 1h). The frontal and parietal branches of STA were anastomosed with the M3-M4 branch of MCA respectively
(Panel 1i).
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Immediately after the operation, ICGA showed that the bridge vessels
were unobstructed (Panel 2a). DSA showed patency of bridging vessels 3 d after surgery (Panel 2b, 2¢). Axial PWI 12 months after
operation showed the MTT (Panel 2d) and TTP (Panel 2e) in the blood supply area of left MCA were shortened than those before the
operation, while the CBF (Panel 2f) and CBV (Panel 2g) were higher than those before the operation, suggesting significant improvement.

Figure 2 Imaging examination of the patient after operation
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superficial temporal artery-middle cerebral artery

(STA-MCA)
% Bl k- sl ik M2 B

superficial temporal artery-middle cerebral artery M2

segment(STA-MCA M2)
W HRAT  temporal lobe epilepsy(TLE)
Be - B¢ 3t 18] 75 A LAV

cortico-cortical evoked potential(CCEP)
TGk mean arterial pressure(MAP)
SEHE B[] mean transmit time(MTT)
AR I35 /M B2 5t dorsolateral prefrontal cortex(DLPFC)
A2 Bk anterior communicating artery(ACoA)
Hif 52 38 8l ik 2 & A

anterior communicating artery complex(ACoAC)
T REAH 29 vestibular schwannoma(VS)
JEBAPERESE  lacunar infarct(LACT)
YIEIRE  cut flow(CF)
PIEIREHE 80 cut flow index(CFI)
R 2€1088  Balloon Occlusion Test(BOT)
STV P 28 AR

generalized tonic-clonic seizure( GTCS)

Beshfik  radial artery(RA)



