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[Abstract] Objective To explore the effect of new combined revascularization surgery on cognitive
function in adult patients with moyamoya disease (MMD). Methods From May 2021 to April 2022, a total
of 23 adult with MMD underwent superficial temporal artery (STA)-middle cerebral artery (MCA) bypass
surgery and encephalo-duro-myo-arterio-periosto-synangosis (EDMAPS) at Aviation General Hospital were
enrolled. They underwent head MRI, DSA and CT perfusion (CTP) examinations before and 6 months after
surgery, and were graded for collateral compensation by the Matsushima grading system. Cognitive function
was evaluated by Montreal Cognitive Assessment (MoCA) Beijing version. Results Total 23 patients had
an increase in the MoCA total score (t=4.132, P =0.000), as well as the scores of visual space/executive
ability (1 =2.612, P =0.016), memory (¢t =5.144, P =0.000), attention (¢ =2.655, P =0.014) and directional
ability (¢ =2.105, P=0.047). Based on the Matsushima grading system after surgery, there were 12 patients
with grade A (>2/3 of MCA blood supply area), 8 with grade B (1/3-2/3 of MCA blood supply area), and 3
with grade C (< 1/3 of MCA blood supply area). There was a statistically significant difference in the MoCA
total score before and after surgery in patients with different Matsushima grading system (F = 4.096, P =
0.032). Further pairwise comparison showed that patients with Matsushima grade C had lower MoCA total
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score than that with grade B (1 = 2.715, P = 0.018). There were 13 cases (56.52%) with postoperative

cognitive function improvement (MoCA total score improvement rate = 12%), including 10 cases with

Matsushima grade A, 2 with grade B, and one with grade C.

The difference in cognitive function

improvement rate among cases with different Matsushima grade was statistically significant (x> =7.079, P =

0.029), and only cognitive function improvement rate in Matsushima grade A was higher than that in grade

B (Z=-2.543, P=0.011). Conclusions New combined revascularization surgery can effectively improve

the cognitive function of adult patients with MMD, especially their visual space/executive ability, memory,

attention and directional ability. The improvement of overall cognitive function is related to the range of

collateral compensation after surgery.
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Figure 1 STA-MCA bypass surgery + EDMAPS intraoperative findings Mark the
STA route and surgical incision (Panel 1a). Anastomose STA with the M4 segment
of the MCA (Panel 1b). After intraoperative anastomosis, ICGA was performed
immediately to show the patency of the anastomosis (Panel lc).
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Figure 2 Findings of the Matsushima grading system based on DSA of ECA
(lateral image, late artery) Grade A: the range of blood supply area of new
collateral vessels is larger than 2/3 of the MCA (Panel 2a). Grade B: the range of
blood supply area of the new collateral vessels is 1/3 ~2/3 of the MCA (Panel 2b).

Grade C: the range of blood supply area of new collateral vessels is less than 1/3
of the MCA (Panel 2c¢).
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Figure 3 A 39-year-old female patient with clinically diagnosed MMD underwent right STA-MCA bypass surgery + EDMAPS. Head
imaging findings before and after surgery Before surgery, lateral DSA showed occlusion of the initial portion of the right ICA (arrow
indicates), while neither the right MCA nor the right ACA developed (Panel 3a). Axial T,WI showed multiple intracranial infarcts (Panel
3b). Preoperative CTP image showed decrease in rCBF and rCBV in both frontal and parietal lobes (arrows indicate; Panel 3¢, 3d), and
increase in MTT and TTP in both frontal and parietal lobes (arrows indicate; Panel 3e, 3f). After 6 months of surgery, lateral DSA of the
right ECA showed smooth blood flow in the bridge vessel (arrow indicates), some new collateral vessels could be seen, belonging to
Matsushima grade B (Panel 3g). Axial T,WI showed multiple infarctions without new bleeding or infarction (Panel 3h). CTP image
showed increase in rCBF and rCBV in the right frontoparietal lobe compared to the previous images (arrows indicate; Panel 3i, 3j), and
slight decrease in MTT and TTP compared to the previous images (arrows indicate; Panel 3k, 31).
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Table 1. Comparison of MoCA scores before and after
surgery in MMD patients (x +s, score, n=23)
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Table 2. Comparison of MoCA scores before and after surgery among different Matsushima grading system (x £s, score)
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Table 3. Premeasure-postmeasure design of analysis of variance of MoCA scores before and after surgery among different
Matsushima grading system
A5 S R SS df MS FAH PIE || 22 RKR SS df MS FIi PIH
MRSy =W
(N 556.039 2 278.019  4.096 0.032 [N 17.935 2 8.967 2258 0.128
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Table 4. Pairwise comparison of MoCA total score Table 5. Comparison of improvement rate of postoperative

before and after surgery among different Matsushima
grading system
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