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[Abstract] Objective To study the application of dexmedetomidine in patients undergoing
temporal muscle sticking for moyamoya disease (MMD), and to discuss the possible mechanism of brain
protection. Methods Sixty patients undergoing temporal muscle sticking operation were randomly divided
into 2 groups: dexmedetomidine group (Group D, N =30) and control group (Group S, N =30), respectively
receiving dexmedetomidine intravenous infusion (0.60 w g/kg) and the same dose of normal saline before
anesthesia induction. In Group D, dexemdetomidine was administered continuously (intravenous pumping)
with the dose of 0.40 wg/(kg-h) perioperatively, while the same dose of normal saline was administered in
Group S. Heart rate (HR) and mean arterial pressure (MAP) were recorded at Ty (before administration), T,
(before tracheal intubation), T> (1 min after intubation), T; (at the moment of skin incision), Ti (before
extubation) and Ts (1 min after extubation) respectively. Total amount of propofol, remifentanil and patients”
recovery conditions after anesthesia were also recorded. Glutamine and malondialdehyde (MDA) were
measured and compared before and after operation. Results In group D, HR and MAP decreased
significantly at To.s compared with To (P < 0.05, for all). Total amount of propofol, remifentanil in Group D
was lower than that in Group S (P < 0.05, for all) and the patients” recovery conditions in Group D after
anesthesia was better than Group S (P =0.000, for all), without occurence of shivering, cough and dysphoria
(P <0.05, for all). Glutamine and MDA increased after anesthesia compared with that before anesthesia in
both 2 groups (P < 0.05, for all), however, it was higher in Group S than that in Group D (P < 0.05, for all).
Conclusions  Dexmedetomidine can provide stable hemodynamic condition during the anesthesia with

patients undergoing temporal muscle sticking for moyamoya disease, and has a positive effect on improving
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both the outcome of the operation and recovery conditions. Also it can provide brain protection effect by

decreasing the level of excitatory amino acids.
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Table 1. Comparison of HR and MAP between 2 groups at different time points (x +5)

Group N T, T T, Ts T, Ts
HR (times/min)

Control 30 80.62+6.74  80.72+7.03 86.23+ 542 8492+ 873  83.63% 932  82.82:6.84
Dexmedetomidine 30 81.52+7.22 74.92+9.23 7543+ 824  7443x 613 7543x 6.62  72.42:7.24
MAP (mm Hg)
Control 30 95.03 +5.41 93.92+7.13  10253+11.51 102.16+13.12 102211232  98.72+7.83
Dexmedetomidine 30 97.43+745  89.81+6.92 89.72+16.37  89.14x 955  90.12+10.03  86.21+7.33

HR, heart rate, >3 ; MAP, mean arterial pressure, V38 k. The same as Table 2-3

2 LI R IO P B4 20 K P T 0 B0 0 25 4
Table 2. The ANOVA of repeated measurement design of HR and MAP at different time points between 2 groups
Source of variation SS df MS F value P value||Source of variation SS df MS F value P value
HR MAP
Anesthesia method ~ 5032.543 1 5032.544 71.601 0.000 Anesthesia method 6 838.223 1 6838.221 86.013  0.000
Time point 617.122 5 123.423 2346 0.041 Time point 1179.582 5 235924 2252 0.005
Method X time 1523.661 5 304.732 5.792 0.000 Method X time 2995.391 5 599.072 5.702  0.000
Error among groups  4076.584 58 70.291 Error among groups 461.141 58 79.502
Error within group 15256.891 200 52.612 Error within group 30474.892 200 105.096
T3 PULH R (A — WA IR 1) 50 246 0 25 20 ik s F) BE
Table 3. Paired comparison of HR and MAP at the same time point between 2 groups
Paired it T, i T i 0
comparison  yalye P value t value P value t value P value t value P value t value P value tvalue P value
HR 0.481 0.632 2.756  0.008 6.015 0.000 5.415 0.000 3.970  0.000 5.771 0.000
MAP 1.278 0.206 2.294  0.022 3.520 0.001 4.374 0.000 4.158  0.000 6.304 0.000
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Table 4. Comparison of dosage of propofol and
remifentanil between 2 groups during operation (x *s)

Group N Propofol (mg) Remifentanil (pg)
Control 30 77723+ 91.41 2.59+0.35
Dexmedetomidine 30 645.46 +100.72 2.11+0.39

t value 5.277 4.941

P value 0.000 0.000

RS PLLDHE RREEE I8 2 B = R B AR BR S
4 A I 1] 4 L (R £ 5, min)

Table 5. Comparison of recovery and extubation between
2 groups after operation (x¥ s, min)
Group N Recovery Extubation
Control 30 21.22+5.42 30.91+7.42
Dexmedetomidine 30 1591 +4.62 21.01+5.23
t value 4.065 5.951
P value 0.000 0.000

F6 MHBFHIFRIERERNILE  H(%)
Table 6. Comparison of incidence rate of complications
between 2 groups after operation case (%)

Group N Shivering Cough Dysphoria

Control 30 8(26.67) 11 (36.67) 9 (30.00)

Dexmedetomidine 30 2( 6.67) 3(10.00) 2 ( 6.67)

X’ value 4.320 5.963 5.455

P value 0.038 0.015 0.020
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Table 7. Comparison of glutamine and MDA levels
between 2 groups in perioperative period (x £s, wmol/L)

@ R el qezin Immedlau? after 24 h af‘ler
operation operation
Glutamine
Control 30 631.21+34.82 922.41+28.22 898.81+39.92

Dexmedetomidine 30  628.12+33.73  744.23+30.13  660.33 +48.72
MDA

Control 30 6.43+ 0.50 11.52+ 0.52 9.87+ 0.80
Dexmedetomidine 30 6.17+ 0.59 8.13+ 0.37 6.35+ 1.00

MDA, malondialdehyde, N .. The same as Table 8-9
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Table 8. The AVOVA of repeated measurement design of
glutamine and MDA at different time points between 2 groups

U2 AR BT AR 0T 0 ) i A =T e AN TR R R K

Source of variation SS df MS Fvalue P value

Glutamine
Anesthesia method 686 104.272 1 686104.273 2159.404  0.000
Time point 1455350.932 5 727675.472 393.872 0.000
Method x time 324290.311 5 162145.161  87.763  0.000
Error among groups 18428.283 58 317.533
Error within group 214312.762 116 1847.524

N o MDA

R 3K H ‘

Table 9. Paired comparison of glutamine and MDA at Anesthesia method 176.481 ! 176.482 593.301 0,000

the same time point between 2 groups Time point 389.544 5 194.771  384.072  0.000

Paired Paired ) Method x time 76.056 5 38.028  74.993  0.000
. tvalue P value 3 tvalue P value
comparison comparison
) Error among groups 17.252 58 0.292
Glutamine MDA
. . Error within group 58.826 116 0.502
Before operation  0.403  0.688 Before operation  1.825  0.073
Immediate after  23.654  0.000 Immediate after 28.982  0.000
operation operation
24 h after 16382 0.000 || 24h after 9.842 0.000
operation operation
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