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Effect of revascularization on depression and anxiety of adult patients with moyamoya disease

ZHANG Ping, FANG Yi-bin, CHEN Lei, ZHU Xuan, ZHANG Min-min, LIU Jian-min, WU Tao, DENG Ben—qiang*
Stroke Center, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai 200433, China

[ Abstract ] Objective To investigate the effect of revascularization on depression, anxiety and cerebral perfusion
in adult patients with moyamoya disease, and analyze the correlation between depression, anxiety and cerebral perfusion.
Methods Sixty-four consecutive adult patients with moyamoya disease admitted to our hospital from Jan. 2015 to Jun. 2016
were enrolled, including 42 cases receiving surgical treatment (16 cases in combined revascularization group and 26 cases in
indirect revascularization group) and 22 cases receiving conservative treatment (conservation treatment group). Depression
and anxiety were assessed by patient health questionnaire-9 (PHQ-9) and generalized anxiety disorder-7-item (GAD-7) at
admission, 6 months (&1 month) and 12 months (£ 1 month) after treatment. Cerebral perfusion was assessed by head
computed tomography perfusion (CTP) at admission and 6 months (&1 month) after treatment. Analysis of variance and
the least significant difference method were used to analyze the improvement of depression and anxiety and the changes of
cerebral perfusion in each group. Pearson correlation analysis was used to analyze the correlation between the improvement
of emotion and cerebral perfusion. Results There were no significant differences in gender, age, years of education, National
Institutes of Health stroke scale (NIHSS) score, Fazekas score or stroke history at admission among the 3 groups (all >0.05).
Six months after surgery, the PHQ-9 and GAD-7 scores were decreased compared with those at admission in both combined
and indirect revascularization groups (all <<0.05), while there were no significant differences in PHQ-9 or GAD-7 score between

12 months and 6 months after surgery in both groups (>0.05). There was no significant difference in the improvement
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degrees of PHQ-9 and GAD-7 scores between the combined and indirect revascularization groups 6 months after surgery (P>

0.05). The PHQ-9 and GAD-7 scores 6 and 12 months after surgery were similar with those at admission in the conservation

treatment group (all P>0.05). Six months after surgery, the time to peak (TTP) was significantly decreased compared with

those at admission in the combined and indirect revascularization groups (P=0.04 and 0.04), while the cerebral blood flow

(CBF) was significantly increased (P=0.02 and 0.04). The improvement of PHQ-9 score was positively correlated with the

improvement of TTP 6 months after surgery (r=0.62, P<<0.01). Conclusion Revascularization can improve the depression

and anxiety of adult patients with moyamoya disease. The effect of indirect revascularization and combined revascularization

is similar. The surgery may improve the depression and anxiety by improving cerebral perfusion.

[ Key words| moyamoya disease; depression; anxiety; revascularization; computed tomography perfusion
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Tab 1 Baseline data of adult patients with moyamoya disease in 3 groups

Characteristic Conservation Combiped In'dire.ct Statistic P value
treatment N=22 revascularization N=16 revascularization N=26
Male, n (%) 12 (54.6) 8 (50.0) 14 (53.8) 2=0.09 0.96
Agelyear, Xt 43.75£5.52 41.11%£2.04 42.83+2.61 F=0.70 0.51
Education level/year, x+s 9.28+£4.12 9.43+£2.80 9.60£4.33 F=121 0.52
Fazekas score, xts 3.14£1.54 346+1.18 3.38+£1.26 F=1.02 037
NIHSS score before surgery, M (Q,, Q) 1(0,2) 1(0,2) 1(0,2) H=1.30 0.28
Stroke history, 1 (%) 17 (77.3) 13 (81.2) 20 (76.9) 7=0.12 0.94
PHQ-9 score=10, n (%) 10 (45.5) 8 (50.) 12 (46.2) 27 =0.09 0.96
GAD-7 score=10, n (%) 5(22.7) 3 (18.8) 7 (26.9) =038 0.83

NIHSS: National Institute of Health stroke scale; PHQ-9: Patient health questionnaire-9; GAD-7: Generalized anxiety disorder-

7-item; M (Q,, Oy): Median (lower quartile, upper quartile).
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Tab 2 PHQ-9 score changes of adult patients with moyamoya disease in 3 groups

xts

Group n At admission 6 months after surgery 12 months after surgery /' value P value
Conservation treatment 22 9.82+3.01 10.23£2.50 10.05+4.18 0.84 0.44
Combined revascularization 16 10.46+3.42 8.54+221° 8.88+1.52° 7.37 0.01
Indirect revascularization 26 10.32+2.84 7.96+2.45 7.57+3.12" 5.05 0.01

"P<0.05 vs at admission in the same group. PHQ-9: Patient health questionnaire-9.
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Tab 3 GAD-7 score changes of adult patients with moyamoya disease in 3 groups
x*ts
Group n At admission 6 months after surgery 12 months after surgery ~ F value P value

Conservation treatment 22 7.15+2.12 7.68+1.52 7.89+2.33 3.97 0.15
Combined revascularization 16 7.85+2.49 5.62+2.23" 6.60+2.57 4.11 0.03
Indirect revascularization 26 6.73+1.17 4.95+1.96° 4.98+0.77° 3.36 0.04

'P<0.05 vs at admission in the same group. GAD-7: Generalized anxiety disorder-7-item.

23 BEETAEL RE 6 MHIESHRITAH SR
Z R HEVEHE R TTP, MTT. CBF. CBV 5 A B¢
AR LY JE I ek 2 (P#5>0.05) o RJE 6 4~ H
15645 1ML 3% S A A ) 2 i 9 T 4 TTP 458 A B
BF % (P=0.04, 0.04) , CBF % A [ i 2

()2 M A AR S5 6 A~ H TTP A A iy e e

[ (0.584+0.22) svs (0.65+0.13) s] F1 CBF 4R
AR [ (4.11£1.17) mL/ (100 g * min) vs
(3.9840.92) mL/ (100 g * min) | 22458t
RN (P>005) .

(P=0.02, 0.04) . W34, B4 ML &= & 41
R4 3HEMANBEREBENNETTHER

Tab 4 Cerebral perfusion changes of adult patients with moyamoya disease in 3 groups

x*ts
Time point TTP/s MTT/s CBF/(mL+[100 g] '*min ") CBV/(mL-*[100g] ")

Conservation treatment group n=22

At admission 13.79+1.42 4.55+0.44 35.63+8.77 3.68+1.34

6 months after surgery 13.81+1.72 4.58+1.31 35.78+8.30 3.59+1.24

t value 4.13 4.38 4.15 4.97

P value 0.90 0.71 0.86 0.79
Combined revascularization group n=16

At admission 13.56+0.71 4.14+1.10 44.91+12.04 3.03+0.92

6 months after surgery 13.08+1.23 4.09+0.62 49.03£8.22 2.66+1.01

t value 4.23 4.11 4.42 3.97

P value 0.04 0.07 0.02 0.06
Indirect revascularization group n=26

At admission 14.06+0.78 4.54+0.91 43224781 3.35+0.83

6 months after surgery 13.25+1.13 4.48+0.79 46.12+11.30 3.231+0.64

t value 4.63 4.71 4.57 4.99

P value 0.04 0.07 0.04 0.07

TTP: Time to peak; MTT: Mean transit time; CBF: Cerebral blood flow; CBV: Cerebral blood volume.
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