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[Abstract] Objective To evaluate the improvement of superficial temporal artery-middle cerebral
artery (STA-MCA) bypass combined with encephalo-myo-synangiosis (EMS) on cognitive function in patients
with moyamoya disease (MMD). Methods Total 37 patients with MMD treated with STA-MCA + EMS in
Tianjin Medical University General Hospital from July 2017 to June 2020 were reviewed. Mini-Mental
State Examination (MMSE), Auditory Verbal Learning Test (AVLT), Trail Making Test-A (TMT-A), Trail
Making Test-B (TMT-B), Verbal Fluency Test (VFT) and Rey-Osterrieth Complex Figure Test (ROCFT) were
used to evaluate overall cognitive function, memory, attention, executive function, language function and
visuospatial function in all patients one week before surgery and 6 months after surgery. Results
Compared with one week before surgery, the MMSE score [24 (23, 26) score vs. 25.00 (23.50, 27.00) score;
7 =-4.201, P =0.000] and ROCFT score [28 (23, 30) score vs. 31.00 (28.50, 32.00) score; Z =-3.968, P =
0.004] increased, while the TMT-A test [69.00 (56.00, 87.50) s vs. 42 (37, 48) s; Z=-5.144, P=0.002] and
TMT-B test [177 (168, 190) s vs. 138 (133, 144) s; Z = - 5.309, P = 0.001] decreased at 6 months after
surgery. There was no statistic difference of AVLT-1R (Z=-1.595, P=0.113), AVLT-5R (Z=-1.573, P=
0.121) and VFT (Z =-1.616, P = 0.124) before and after surgery. Conclusions STA-MCA + EMS can

improve the overall cognitive function, attention, executive function and visuospatial ability of patients with
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MMD, but has no significant effect on short-term memory, long-term memory and language function, and can

improve cognitive function and the quality of life.
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Table 1. Comparison of cognitive function in patients
with MMD before and after STA-MCA + EMS (n=37)

WA b AT G Zgufi P

MMSE 24.00 25.00 -4.201  0.000
[M(P,;.P,) . 5+] (23.00, 26.00) ( 23.50, 27.00)
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TMT-A 69.00 42.00 -5.144  0.002
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glucocorticoid response element(GRE)
BB E  temozolomide(TMZ)
KAEIREE W aspartate aminotransferase( AST)
Wr oz 2% S 5 Auditory Verbal Learning Test(AVLT)
PEIE AL 5 S R AL
patten-reversal visual-evoked potential(P-VEP)
W & FR R P 22 A8 1 AR B0
late-onset neuromyelitis optica spectrum disorders

(LO-NMOSDs)
#/NRNA  microRNA(miRNA)
Toit A progression free survival (PFS)
ToHFE IR specific pathogen free(SPF)
ARG PELLBERHE  systemic lupus erythematosus(SLE)

AR T- R A 1
programmed cell death protein 1(PD1)

AN AR PR AE T LA
programmed cell death protein ligand 1(PDL1)

MAEFEETANHE  cytotoxic T lymphocyte(CTL)

240 M 2 P T AR L AR AT DG B M 4
cytotoxic T lymphocyte-associated antigen 4(CTLA-4)

240 Y 17 4 B2 % 42368 TR

- )~ ] L -

gap junction intercellular connection(GJIC)
MMM HEUL  extracellular vesicles(EVs)
MIEFE Y cell-based assay(CBA)
MR B2 adenosine deaminase( ADA)
MATPEZFERR  excitatory amino acid(EAA)

Duchenne B L F7 A RUE
Duchenne muscular dystrophy(DMD)

LN/ EL 4R L fE platelet to lymphoeyte ratio( PLR)
TR S
16 A i DNA circulating tumor DNA (ctDNA)

N2 moyamoya disease( MMD)

R4 drug-induced liver injury(DILI)

£ T B A7 1A acetylcholine receptor(AChR)
CHNF S 9% B hepatitis B virus(HBV)
LA R MUK hepatitis B surface antibody(HBsAb)
CHFRFEMPUE  hepatitis B surface antigen( HBsAg)
CIHNF R DY hepatitis B core antibody(HBcAb)
CHIBF R e Pifk  hepatitis B e antibody(HBeAb)
CHFR ePLI hepatitis B e antigen(HBeAg)
SR A isocitrate dehydrogenase(IDH)
FMAIRIIEZER  fluorescein isothiocyanate(FITC)

circulating immune complex(CIC)



