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[Abstract] Objective To evaluate the safety and efficacy of dexmedetomidine in patients
undergoing carotid endarterectomy (CEA), and to explore its mechanism in cerebral protection. Methods
Forty patients undergoing CEA were divided into 2 groups: dexmedetomidine group (Group D, N =20) and
control group (Group S, N = 20), respectively receiving dexmedetomidine intravenous infusion (0.40 wg/kg)
and the same dose of normal saline. Total intravenous anesthesia (TIVA) was applied in both 2 groups.
Mean arterial pressure (MAP) and heart rate (HR) of each patient were recorded at To (before
administration), T (before tracheal intubation), T (I min after intubation), Ts (carotid explosing), Ti (before
extubation) and Ts (1 min after extubation) respectively. Total amount of propofol and remifentanil, and
patients” recovery conditions after anesthesia were also recorded. Tumor necrosis factor-a (TNF-o) and
interleukin-6 (IL-6) were measured and compared before and after operation between 2 groups. Results
In Group D, MAP and HR decreased significantly at Ti.s compared with T, (P < 0.05, for all); in group S,
HR and MAP increased at the same condition (P < 0.05, for all). Total amount of propofol and 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 that in Group S (P < 0.05, for all). TNF-a and IL-6 increased
after anesthesia compared with that before anesthesia in 2 groups, however, it was higher in Group S than in
Group D (P < 0.05, for all). Conclusions Dexmedetomidine can provide stable hemodynamic condition
during anesthesia in patients undergoing CEA, and improve both the outcome of operation and recovery.
With good safety and efficacy, it can provide brain protection by reducing the level of TNF-o and IL-6.
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Table 1. Comparison of general data of patients between

2 groups*
ftem wngey IR orvalue P value
Sex case (%) 0.651 0.346
Male 12 (12/20) 11 (11/20)
emels 8 ( 8120) 9. ( 9120)
Age (F+s,year) 6123935  62.79+9.12 1645  0.168
BMI (x +5, kg/m’)  23.55+2.58 25.15£2.64 0.547 0.749
ASA 0.397 0.529
I 9( 9120) 8 ( 8/20)
I 7( 7120) 7( 7120)
m 4( 4120) 5( 5/20)

*x7 test for comparison of sex and ASA classification, and ¢ test
for comparison of otherss BMI, body mass index, <5 48 % ; ASA,
American Society of Anesthesiologists , 5% [l JbR i = Uil p 2%

ih o PNYATE (200 mg/20 ml) f1 AL 50 9% % U Kt
AlRAE . B ZF KB (2 mg/ ) W A B B A2 A
FRSTAE A A o (2) KRBT ZY 5 W0 H . % W |
K AT 30 min LA VE 5 BT HE 4 0.50 mg R 2 b 2
B90.20 g, i A TR Z 5 TR b R K, T 2L R B4
MRAK W 10 ml/(kg-h) , T 504 o R 1 [ Driger
25 ] AR 7 Primus JBRFEAS, AR A W5 000 HEL TR Bl O
B gkl (MAP) (WK 48 A6 B 73 JE (PetCO,) L ik
L S0 HR RN BE (SpO,) G HL BUSS 48 £ (BIS) , B 30 ik
BT R B K i R CABP) W .

2RI A (1) RIS S 8 S 00, A7 L FE Ik
WE 2 f8 8 22 Ik T A7 SEHE K IE 0.40 pg/kg, 10 min 4
T ST M N BT T AR B K R Ay SEFE R
WE 2] BB E T A7 R AEPKIE 0.30 we/(kg-h) FFE2 5 1,
Xf B T 45 i A B AR OK o BRI S S 4R R R
B (TCD F2 AR, 28 B 23 il BRI TR 3 7 LA
TH W B B 25 e o ) IR 25 1 28007 38 o #E vk B2 43 i)
BEE N HG IS KIJE 4 ng/LNIAE 3 wg/L, 15 F) 11 0
W R YR &, B R A K, # ik
S8 I 2K, 2 i 2 BT Y JE 4% (0.15 mg/kg) , B F 0 IR 17
SUEEAE  (2) AR P ORREE  RUE G S 3% % Primus iR
FRA, 35 2 A ] KOE R 38 S (TPPV) 5 3K, 1< d 8 ~
10 ml/kg A% 12 K /min, PetCO, 455 35 ~ 45 mm Hg
(1 mm Hg=0.133 kPa) . (3) BRI 4k 45 - A 7930 By
F G 55 e R FHRE 43 4 e BOR M Fi U 48 250 4 ¢
TE 40 ~ 505 AR 4l JULA W 0B, ¢ AR v 75 5K (0] BB # Jhk
G T 2R Tk BT R R o N R i M 2 P
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Table 2. Comparison of MAP and HR between 2 groups at different time points (x +5)
Exon N T, T, T, i i) i
MAP (mm Hg)
Control 20 96.31+5.72 94.25+5.73 101.82+6.14 101.42£5.71 101.94+£5.12 97.82 +5.64
Dexmedetomidine 20 98.13 +£8.01 91.72+6.83 90.33 +4.92 91.44+4.73 90.23 +4.52 88.04 £5.34
HR (time/min)
Control 20 75.31+4.22 75.12+3.73 79.92+5.13 79.23 +4.53 79.13 +4.74 76.03 +3.53
Dexmedetomidine 20 76.23 +3.72 70.13+4.14 72.02 +3.93 71.43 +4.54 70.02 +4.13 69.52+3.43
MAP, mean arterial pressure, S4B K s HR L heart rate, %, The same as Table 3-4
F3 AT SRFCOKNELH 5 0T IR 2H A8 A WL I [ o ST 48 2 ik e A0 25 o0 B0 9 R0 1) O 25 3 BT R
Table 3. The analysis of variance of repeated measure design of MAP and HR at different time points in 2 groups
Source of variation SS df MS F value P value||Source of variation SS df MS F value P value
MAP HR
Treatment 3226.667 1 3226.667 25.203 0.000 Treatment 1983.750 1 1983.750 74.525 0.000
Time 662.933 5 132,587 9.512 0.000 Time 444.100 5 88.820  5.795 0.000
Treatment X time 1535.933 5 307.187 22.037 0.000 Treatment X time 604.700 5 120.940  7.890  0.000
Error among groups 4864.933 38  128.025 Error among groups 1011.500 38 26.618
Error within groups 2648.467 190 13.939 Error within groups  2912.200 190 15.327
Fd A VLG ] AT 26 FE DK E 45 0] B ZH A6 1 45 20 kORI 4 1 T L
Table 4. Paired comparison of MAP and HR between 2 groups at the same time point
i To T, T, T, i i
Comparison  yalye  Pvalue  tvalue Pvalue  tvalue Pvalue  ivalue Pvalue  tvalue Pvalue  ivalue P value
MAP 0.821 0.417 1.415 0.165 6.578  0.000 6.087 0.000 7.658  0.000 5.700 0.000
HR 0.717 0.478 3.997  0.000 5.524  0.000 5.479 0.000 5.894  0.000 5.840 0.000

Bl 4 5 i, AR A 64 2l Ik s s (s R
JRR T 24 4 70 L 24 0t R AR ik b E Y 309 B, T L
29 FRAE FIRER(EAE FIRE 10 mg + 500 ml 4=
FHLER ZKO) 5 VI T, VR T U VR R R R AR E 5 Y
I 7 F JE A E A 209% B, T 58 R & Hi L /K 0.10 ~
0.15 mg/kgo T ARZ5 T 30 min 45 1k Hi 73 47 L FE K
WE , TR 25 o B 5 b i D VA T R 25 K
3OMEFERR e s LA 45 LA ] o5 AR S
- 35 8 ik FE LG 2 (HR) < T 47 92 FE 0K B 5 A4 B Eh K
A (To) VB AT (T) VREHE S 1 min(T,) 2
8 B K B 20 (Ts) R BR S AT (T RBRRE
T A 1 min(Ts) 5 [ B 90 S5 AR RR B &2 951 O - 5
2 J5 R K S B ) R R AR A R ). SR IRl
SRR CE PR AU R B e % B S R S FE IR
SEIF R AE o A T RREEET AR S B 2] R S5 24 bR
ARJG 3 d R AR BN F Bk i, 250 I 135 W, i
B 328 W B 3K 38 (LIS A) A6 0 1t 375 i 988 2K 6 ] 7 -

(TNF-o) F T4 A 2R -6 (11-6) Kk 421k

4. 553t M oJrik SR SPSS 19.0 48 # ik
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s) 2, R FH W0 N7 FEAS 1 o S 56 5 T 4 AR A S ) O
S 8] 5 SF- 349 2 Jhk R G ZE A F R, LR R DR 1 40
I3 TNF-oFl 1L-6 2R 35 7K P 1Y L4, >R 51 42 0
BT 05 225y B, PR EL AT LSD-t K 38 o 1150
BE DL X B0R B b (9% ) 8038 (9% ) R AT xR 5 .
PP <0.05hERBAGIFEX

4] ES

— L3 3h F1 2E AR 4k

55T A B, A7 25 FE K e 2 A8 A LA & AR )
(] A5 38 3l ik Hs RO ZE AR (1 P < 0.05) , 1T 4 B4
AH R W %5 Bsf ] 7 3 3 ik R BT R (B P <
0.05) 5 47 = FLIK T 21 £ 35 To s I [ 507 2 3 ok
LR AEF X A (B P<0.05,%£2~4),
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Table 5. Comparison of dosage of propofol and
remifentanil between 2 groups during operation (x £s, mg)

Group N Propofol Remifentanil
Control 20 513.62+53.02 2.22+0.29
Dexmedetomidine 20 408.32+49.13 1.92+0.25
t value 6.520 3.496

P value 0.000 0.001

F6 A RFEURIEL 0 AL E RS BRI I (8]
PR A A AL IR A9 E A (& 5, min)

Table 6. Comparison of recovery and extubation between
2 groups after operation (¥ s, min)

Group N Recovery Extubation
Control 20 26.82+6.24 35.23+4.32
Dexmedetomidine 20 20.52+5.33 26.02+4.01
t value 3.487 7.017
P value 0.001 0.000

RT A RICKNEL 5 0 B E RS BRI S 95 O R AE
RERMLE 11(%)

Table 7. Comparison of complications between 2 groups
after operation case (%)
Group N Chill Cough Agitation
Control 20 5(5120)  8(8/20) 6 (6/20)
Dexmedetomidine 20 1(1/20) 2 (2/20) 1 (1/20)
X value 5.455 5.963 4.320
P value 0.020 0.015 0.038
RRIE 245 AR A

TR B A AR R, A S5 0 K E 2 ER A T TA I R F 2R
KIEFI AL T X BRLA (¥ P <0.05,%5)

= AR JE R I Wk
1255, A 95 FL K e 4l R 3 B R K 2 A Fn ik
MR BRI FXEA(P<0.05,%6). 5

Xif HE A M L, A 56 FE K e 2 A 3 0 S A A 1 A2 0k
BT, AR A1 5] S BB 2 SRR, TR 45 Rk BR X
AR I, 2 B H B 1z 1 ] BR S 98 RS IR A
it , 5 HA G2 L (P<0.05,%7).

DU BRI 09 1T 97 i 98 TR S R - - o T 1 200 A
-6 RIKKFH AL

A5 B ZI AR 5 24 b, B 4L L3 TNF-o 1
1L-6 # K KT+ E (B P <0.05) , 1 H X 84w F A4
FFEORIEA (P <0.05,%8~10) . H5FARFIHIEL, R
J&i 3 d A7 35 R K E AL AR 3 I TNF-oFlTL-6 3R 35 7K
IR AR (P >0.05) , (H AT L FE L IE 24 11.-6 % ik

R T B (P < 0.05, %8~ 10)
W

FU 2 Tk o S U0 Bk AR 2 R 97 29080 Ik R G R vk
NG Bk 1M & A (TTA) B 28 Bl e ot 4 A< v 18 — B A3 80
e, 76 A © AR Sy e bR P BT8R R 3 80 Bk B R
AR P10k, B N2 KRBT
U AL BB TR T R A B 0 JRR 3 DU R
TIE P AR 0 4 4 ) LA

MWk R EHAEMR AR E LA ER, 2465
S0 95 B DR, LA B il Ty B 22 S A s L 1R R 0
R AR Y R e R A Ry vk E G
B Jmy S X B RR 2 A A R R AT AR
MR AS T 3252 TR, F A B 7 A o BE 0% Bt B E AR
b Dy RE AL, HAR J5 Pk 52 R R J) 35 R e T 2L
B AE B R TR IS o sk 2,
A AN R 2 R E W S BOR P A S
1 5 BN BB B 43 Uik 4 A T DR 5 290 2l Jok B 07 Ao A
RN RZ ARG Bk E e . — Bk, &5
N IR n s i a5 1 87 7 N N R A e
R, PR HE R A7 A I Wi T8 A5 B, 4 7 R g i I 3
i (CBF) A S0 A0 % (CMRO) B IR % . I 4R
o, B AR TR OK 5 K2 4 B R A A B RLR Hh e
P AR, BE AT R IR AT 8500 bt 2 ) BB T, S RE R AT
b A 45 I W 3 g, 4E B 0O 3h ) 2R e, T 4
BT AR e

A2 20 ) $50 sh Bk ok A B X OR B AT S FE K B
BG4 B Ry 20, A7 EFEIRE S S R M e B |
i 2 B8 2 RS S 2, T i) o Bk 8 TE M B L Ok
i S B4, ELR B2 MR W S P i e Bl el
L A T O I o B RR R BB A A R 4 I
GV PR B 100 422w A P 4 A5 I AR AR M It O
S 5 R AR M L R B T AE IR GE 1S B
X B 20 2 0 AR R R RS R L A g 4 AR
W TR ML 8 1 2 5 & A AR A B R B A 36
FEWK E 21 838 7 249 3h ik e A 6 1 1 43 S B, 2 B
1% 24 A AR A5 5 P S K I 3 Bh 1 2 R e ek b
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J A O N R S 0 | A S i el R O £ 7 1| N
M3 A 83 (CA) ThBEY B 32 4, e il 3 44 5 v
FE R (CPP) PR, A Hp i 22 48 15 1 R 5 T 1E % /K F
15% ~ 25% , W] 348 Ji e 1t DX i 97 o , {H 24 ) S 496 2
2%, T I U KR R e A 4 20 T, R 0
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Table 8. Comparison of TNF-a and IL-6 between 2 groups in perioperative period (x s, pmol/L)

Group N Preoperation Immediately after operation 24 h after operation 3 d after operation
TNF-a
Control 20 0.95+ 0.17 2.28+ 0.15 1.59+0.18 1.11+£0.13
Dexmedetomidine 20 096+ 0.13 1.35+ 0.18 1.11+£0.14 1.01+0.16
1L-6
Control 20 64.75 +10.87 97.95+12.88 82.25+6.93 64.80+7.53
Dexmedetomidine 20 64.70+ 0.13 78.65+ 8.57 70.20 + 8.74 65.20+7.50

TNF-a, tumor necrosis factor-ou, M98 YR FE N - ; [1-6 , interleukin-6 , 1 24l 14> % -6. The same as Table 9-10

RO AT RICUKNEL 5 xS B AR AE R 107 TNF-ofll TL-6 3835 7K1 B 42 W0 4 % 1 19 Jr 22 43 BT %

Table 9. The analysis of variance of repeated measure design of TNF-a and IL-6 at different time points in 2 groups

Source of variation SS df MS F value P value||Source of variation SS df MS F value P value
TNF-a 1L-6
Treatment 5704 1 5704 191.899 0.000 Treatment 2402.500 1 2402.500 12.890 0.001
Time 17.448 3 5816 257.640 0.000 Time 15028.025 3 5009.342  96.759  0.000
Treatment X time 5332 3 1.777  78.700 0.000 Treatment X time 2776.050 3 925350 17.874  0.000
Error among groups 1.130 38 0.030 Error among groups 7 082.875 38 186.391
Error within groups 263.120 48  5.482 Error within groups  5901.925 114 51.771

F10 Al — WLEE 0] A 55 FE K WE 45 08 R A A TNF -0 Fl TL-6 3 3 7K - 4 T TG B 4

Table 10. Paired comparison of TNF-a and IL.-6 between 2 groups at the same time point

Paired Preoperation Immediately after operation 24 h after operation 3 d after operation
companson t value P value t value P value t value P value t value P value
TNF-a 0.158 0.875 17.913 0.000 9.653 0.000 1.958 0.058
IL-6 0.168 0.688 5.579 0.000 4.828 0.000 1.168 0.012

IOV T S 5 1S A L R K g XU o B, T
o 1ML AN BE A Sy 35T 8l bk P9 JBE DD B3 AR o ) L
PRAPE It , (5L 2 9005 M0 1E 6 ¥ 7 AR L P AT 2+ o e
TS FEARRE T, A7 58 T K E 4 AR I
i 55 K JE 50 B AR T Xk B a2 T RR I 24 0
W AR RS T, B A 20 R 5L
A AT IR E T USRI 58 73 B R0 A 4 S DA . 5 Dk
/> K ik T T T R BT b 2 2 e R e e, ELAE
FREE R E R R P A B H A B, A ER A E
W R WA S I ) 177 AR T A 3 FE DK BE 2 R R
RS2 ESF T) R A B3R R 37 A I () 2 L e A, HLRR
P S 30 1) M % R 8l A R Iy SN RSO A A
APME T 0 BAL . A7 S FE R E AT AR AIR TR 0 3
1 F) A 22 PN 3 0 SV S e 4 A A O Ak 98 Y
X, PR AER SR fl B FLJRR I 0 2 P A & G IR g ]
DU AR 5 8 4 & A A6 W) S I A1, L T 0 ok o 9 AR
JE | BILMARE S A0 — S AL Bk A R TR B 2 98

TNF - oS Jili 2H 2 Bk 480 40 45 572 009 H B ) ¢ 2 T
T, HA Ja sh ik & R AE B VEFE ' TL-6 7R J& R
PER T2 — 2 N SO A T ol B R R AR Az ik
P AL B b B R B R RO R (CRH) 143 M4, i
TS T e A - T A R L R i 4 2k
AU LA A T ) S A R R T R
20 B X 5 475 B S e 1 5 B A B AN S T, A
SN, F2 S 5 G N A RVRAE R . A
245 R Won % B RO I WS TNF-o il TL-6 3k 7K
BT R R 2 TR A SRR K g I T B 3
Ak, 4 PR A 7] 08 % B (i) s R 2 22 (8] B B A R
ZE 5o PEORAT SEFEIK S T 5 fi S5 R S AT
Az IR LR R IR S IR 22 TR MR AR L DT A A
il T AR 0 e 5 R 1 5 R 2 R G A Y 7 A A R
FHEM .

Zi B PIR A SE R K NE A 4 SRR W AE 390 8 ik
DA R B3 AR v T A R 0 R 1 IO B ) 2 R b
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WU 2421 European Stroke Organization(ESO)
SR AT A corticobasal ganglionic degeneration(CBD)
EHE K mean arterial pressure( MAP)

SNt Bk mean pulmonary arterial pressure(mPAP)
SERPECRE mean diffusivity(MD)

EHT R EL  average diffusion coefficient(DCavg)
FEEAE ] mean transmit time(MTT)

< I~ ] gt -

HE E#E#  curved plannar reformation(CPR)
Y G (0 A S pe R DXHE 8 1

sex determining region of Y chromosome box 1(SOX1)
NG EBAREE human immunodeficiency virus(HIV)
AFUEI volume reconstruction( VR)
AL FHE  nerve conduction velocity(NCV)
W22 H 1 neurofilament protein(NF)



