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HE. By Witk EH%T (Dex) BAZsssh AL (RIPC) sTHEME A (OLV) 245855
Hmisaf g (SO, AREHEE (POD) #i%w, 7k SBREMTMESLT OLVH L5 EH804], &
ALK R E S A 44 (F2200]): sFRRZ (CA), $#4iDexl (Dex#l), $#4RIPCZL (RIPC4L) #vDex
BEARIPCA (Dex + RIPCZH) ., MARE2EHREF-F0] (T,). OLVH (T). OLV/E 10 min (T,). OLV
J&30min (T,). OLVZ &RB (T,) AAF KL R (T, #:S0,, #F2ET,. T,. T,. KE6h (T,) FoK
J&24h (T,) #hkd P i amia-%-10 (IL-10). G@Ei%-6 (IL-6) EMBEIREEF-a (TNF-a)

L FRREHLEREAEEN; FTABIFELEEELEPOD, R £T,HE, Dex + RIPCZLSO, M 25
FHAM3M (P<0.05); ET,#TH.%, CA, DexZl, RIPC 44 Dex + RIPC LSO, &K I &, 4L 48 L
i, 2RFH AL FEL (P<0.05); ET. 0.5, RIPCASO,MARZHT CUFf Dexl (P<0.05),
Dex + RIPCHLH 2% T RIPC4 (P<0.05), {2C2HL5 Dex b £ F A% FEL, 5 CHILE, Dextl
FaRIPCLLARJE 1 d 232 7 ik 53T (CAM—CR) #4929 244K (P<0.05), HDex + RIPC4A
9 F 4K F Dex 2847 RIPC 28 (P <0.05), Dex + RIPCZLPOD £ 4 £ 24K F C4 (P<0.05). Dex 4,
RIPC 2847 Dex + RIPC 2LIL—6 e TNF-a & T,, T A= T8 £33 CAMK, WmIL-1028 C4 &, Dex + RIPC4L
ARG TS Rekfo R A K A FBRCAHREIK (P<0.05), M5 DexAAe RIPCLLILE, £ F A%itH5F
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Effect of Dexmedetomidine combined with remote ischemic
preconditioning on rSO, and postoperative delirium in elderly
patients undergoing video-assisted thoracoscopic surgery*

Chang Xiong, Wen-yong Peng, Dong Zhao, Duo-jia Xu, Zhi-jian Lan
(Department of Anesthesiology, Jinhua Hospital, Zhejiang University School of Medicine,
Jinhua, Zhejiang 321000, China)

Abstract: Objective To evaluate the effect of Dexmedetomidine (Dex) combined with remote ischemic
preconditioning (RIPC) on regional cerebral oxygen saturation (rSO,) and postoperative delirium (POD) in elderly

patients with one-lung ventilation (OLV). Methods 80 eclderly patients with elective thoracoscopic OLV were
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selected, and they were divided into 4 groups (20 cases in each group) according to the random number table: the
control group (C group), the pure Dex group (Dex group), simple RIPC group (RIPC group) and Dex combined with
RIPC group (Dex + RIPC group). Record the rSO, of each group before induction of anesthesia (T,), before OLV
(T,), 10 min after OLV (T,), 30 min after OLV (T,), end of OLV (T,) and at the end of surgery (T,), serum interleukin-
10 (IL-10), interleukin-6 (IL-6) and tumor necrosis factor-o (TNF-a) level at T, T,, T,, 6 h after surgery (T,) and 24
h after surgery (T,), and the occurrence of adverse postoperative complications in each group. POD was evaluated 1
day after operation. Results At T,, rSO, in the Dex + RIPC group was significantly higher than that in the other 3
groups (P <0.05); At T, and T,, rSO, in C, Dex, RIPC and Dex + RIPC group increased in sequence, and the
differences were statistically significant (all P <0.05); At T,, rSO, in the RIPC group was significantly higher than
that in group C and Dex group (P < 0.05), the Dex + RIPC group was significantly higher than the RIPC group
(P <0.05), but there was no statistical difference between the C and Dex groups. Compared with C group, the
difference in CAM-CR scores of Dex group and RIPC group was significantly reduced at 1 day after surgery
(P <0.05), and the Dex + RIPC group was significantly lower than that of Dex group and RIPC group (P < 0.05).
The incidence of POD in Dex + RIPC group was significantly lower than that in group C (P < 0.05). Compared with
C group, IL-6 and TNF-a in Dex group, RIPC group and Dex + RIPC group decreased at T,, T, and T, while IL-10
increased. The incidence of postoperative nausea and vomiting and agitation in Dex + RIPC group was significantly
reduced (P < 0.05). Conclusion Dex combined with RIPC can stabilize the rSO, level after OLV in elderly patients,

and can effectively inhibit the release of inflammatory cytokines and reduce the incidence of postoperative delirium.
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I, DRAUIRRNEE T 3 B RAE AR R i PRl 25 5 i
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(postoperative delirium, POD) ARG A EE =X
LA R R B, SRAERE I, £ L 4EkE
(dexmedetomidine, Dex) Jeit8eM: azﬁﬁiéﬁjﬁfﬂ , B
A IMH SSRGS RHTRIER, BERGE 28 B Bk
IfiL %81 T (percutaneous arterial oxygen saturation,
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VEHL 2019 4F 9 H —20204F 12 H FA e 47 B L5l
B 48 TR B B4R R 80 1, R FHBENL AR 4>
Fadl (B 204]): XFHRAL (C4l) . 54l Dex 4
(Dex#H) . £l RIPCZH (RIPC4H) i Dex 4 RIPC
2l (Dex + RIPCZ). 44LBFHFM . MM, REFEEL
BMD) . 3¢ [ R B B WP 2
(American Society of Anesthesiologists, ASA) %% .
FAREFE LK OLV B[R] L8, 22 RG24 X
(P>0.05), AWM, W1,

IAANRUE: ASA SR | R 1 95 4R 65 ~
75%; BMI 18 ~ 25 ke/m®; TR 1.5~3.0 h, HEG
L7 RTINS B 0 KN s 5 R0 N 73 1 A= 1
JE . BERIR VAR . a3 A A M A
R s . ARWFIE & R B AR BEZE 51 S L (No:
2019451655 ), JF5EH AHFBEIT MR

(boby mass index,



%1 AEW, A5 A7 SEFERKE G A Tz vl i T Ak 3T HEa s B8 TR AT SR R SRR R B AR S B 2 (5
R1 AHEBE-RABEER
Table 1 Comparison of general data in 4 groups
P ASA 53 /15
215 sk BMI/(kg/m?) FARE ] /min+~ OLV i [i]/min
5 I %% 1T %%
C#4(n=20) 70.0+3.5 12 8 22.2+2.3 9 11 136.9+19.2 90.1+18.3
Dex 4 (n =20) 69.8+2.5 13 7 21.8+1.4 8 12 136.7+21.2 89.5+14.9
RIPCZH (n = 20) 68.6+2.7 10 10 22.3+2.2 11 9 138.4+21.0 91.8+17.2
Dex + RIPC#l(n = 20) 69.5+3.9 11 9 21.7+1.7 7 13 149.2+19.3 98.8+17.3
F/CME 0.66 1.02° 0.44 1.78° 1.78 1.28
P1E 0.581 0.796 0.723 0.620 0.159 0.289
XA
1.2 Ak 15 min,

120 JREATE A B AE R LI O A
(electrocardiogram, EEG) . >3 (heart rate, HR) .
FEOILFE . SpO, FUI L AU HL (bispectral index.,
BIS) &, FrBesh bk b A Mz oy i bk o o) g, il
Bl Wk i He K v ot K Hs (central venous pressure,
CVP), it 150,281k

RO MRORTE K FE BK R 0.20 ~
0.30 mg/kg. &7 25 KJE 0.5 we/kg I 4E FE I8 £ 0.15 ~
0.20 mg/kg, 1009% 4 B2 1E <5 min f5, 4 AR
S SR, IR Y SR e L

123 GREZEd RILICHEEE 1%~ 3% WA, Fi
IS K2 5.0~10.0 pg/ (kge-h) FI L BT iy )5 4%
0.05 ~0.10 mg/ (kg-h) FFZEHE, HIE BIS{E# T
JPR PR, BIS 4E£57E 40 ~ 60, OLV Hif I 1 2
Bk sl WA &8~ 10 mlke, I W 481 2R 10 ~
12 W/min; 17 OLV J5: W<t 6 ~ 8 mL/kg, PRI
BIAE 12 ~ 15 W /min, A PYERFIFAOR Z A8 73
(partial pressure of end-tidal carbon dioxide, PetCO,)
fE 35~45mmHg. A 2 B CVP & F ¥ 3 ik
(mean arterial pressure, MAP) il /A% A, I W
WA /NI PR A o S OR T HR AR T 50 Y/min 2K T
100 Y/min I, W) 53 531) 26 3 BT it 58030 ) 3% 2R b B
4 MAP P 3 K T LAl 7K V- 20%, ] 53 551 R T 25 3t
IR B FEBURR BT AL B, i R ARG ez
H #4198 (patient—controlled analgesia, PCA), H, T
PCAZR YL 7. &7 25 KJE 2 welkg + Fobe Al 3 10 mg
Fi B2 100.0 mL;  PCA S JBE 4 i 2.0 mlL,
T ER A1 ml/h, )N 2.5 mL, BiE Bl

1.2.2

Dex 41 75 WK 175 5152 0.5 pelke 0 Dex (VT30
T 3 G5 25 ey A BR A |, B b5 . 11110734)
15min, FFLL0.3~0.5 ng/ (kg-h) FFEEEE, E2FAR
45T 30 min /5 1E . RIPC 4L 7E IR 5 10 min T
A B S0 ks, ik 1 35 %) 200 mmHg
AP HFSE 5 min, FEAAJF LRI 5 min, B8 3G,
3£30 min, Dex + RIPC 41 U] ] Dex & RIPC H: [w] &b B
(BRIl 1) o CHPRE IR EA AT, 16
IFEAR TP 2T 5 Dex 2555 (24 FRER /K
1.3 MZIEtHR

T RREE S S 07 (T,) . OLV#j (T) . OLV J5
10 min (T,), OLVJ5 30 min (T,). OLVZ5#Af (T,)
DLRFAREEHRAS (T,) IERS4EE 150, TT,. T,.
T,. RJF6h (T) LUIKARIF24h (T,) fhBUEE Tk
I, A W3 48 LA 2 -10 (interleukin-10, 1L~
10). A4/ % -6 (interleukin-6, 11.-6) M fyEEiR
WA F—a (tumor necrosis factor—a, TNF-a) 753
TEARJG 1 dRANEZITE Tk SCBITHR (confusion
assessment method—Chinese reversion, CAM-CR) "!'3f
%418 POD BN, dh. 2kl . EEkE
i3 . 2 MRS . 02 TIER | HSE R . Ay B
T I I B R AR AR — R R AR ST E (<1943
JCPOD; 20 ~22%%: A[EEPOD; >224%: POD); id
SRR EARIG I LRE LA B
1.4 SZitEFHE

TE T SPSS 22.0 B A AT G 40 B o 455 IS4
AR ERIA B £ bR (x+s) FoR, 4l
BRI R 2000, NI S R A
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P, HRBCRHDC RS SUEBER P<0.05 022
FAGAE L

2 45

2.1 4HBENERSRERFILR
T, W, A HBH IL-6. TNF-o L& IL-10 /K

Fek, ZRESGIFFEL (P>005). 5C4H
FL4¢, Dex 41 . RIPC 411 Dex + RIPC A 7E T, T
FIT, I 5 1L—6 A TNF-o ¥4 AR R TR, TR
W B H = B IS AR K & Dex + RIPC 41 . Dex 41 I
RIPC 2H 5 1Ml IL-10 W A5 A [/ % 2 Th i, T i i &2
H1 75 2 R AR U Dex + RIPC 41 . Dex 41 A & RIPC
4. k2,

®2 AABRELRERAKRERTFILE (pg/mL, xxs)
Table 2 Comparison of inflammatory cytokines in 4 groups at different time points  (pg/mL, x+s)

ik T, T, T, T,
1L.-6
C4l(n=20) 20.5+3.9 94.0+4.8" 87.9+4.2" 24.1+4.7
Dex#l(n =20) 19.723.2 67.3+4.5"% 60.8+4.5"% 22.9+3.6"
RIPC 4 (n =20) 21.043.5 82.2+6.4"29 76.6£6.0"2 23.2+4.1
Dex + RIPC#H (n = 20) 20.8+3.1 59.544.1"29 53.9+8.0"VY 21.2+3.6"
FAH 0.50 185.16 136.22 1.88
PAH 0.686 0.000 0.000 0.140
TNF-a
C4l(n=20) 20.4+3.8 61.6+6.0" 57.3+5.3" 29.0+5.4"
Dex#(n =20) 20.4+4.0 53.6+6.4"% 48.7+5.4"7 26.5+4.1"
RIPC 4 (n =20) 19.9+2.8 55.9+5.8"% 52.6£5.2"2% 27.1x4.8"
Dex + RIPC# (n = 20) 19.743.3 48.624.9V9VY 42.7+42VPY 24.3+4.7"7
FAH 0.21 17.15 30.69 3.36
PE 0.891 0.000 0.000 0.023
IL~-10
C4l(n=20) 23.8+2.8 27.8+3.1" 31.7+3.8" 30.2+4.6"
Dex41(n =20) 24.6+4.2 36.0+4.0"? 41.5+4.2"7 38.0+7.0"%
RIPC 4 (n =20) 24.7+2.7 32.6+2.8"Y 38.5+3.1V9 33.4+3.3V99
Dex + RIPC#H (n = 20) 23.7+3.1 39.4+3.8"29% 49.025.5"P9% 38.1x4.4"2%
FAg 0.92 40.62 56.65 14.23
PE 0.434 0.000 0.000 0.001

H: 1) 5T, ZRAGIFEYL (P<0.05); 2) 5CHE, 2RA51FEL (P<0.05); 3) 5DexZlER, ZRAGIHF

B (P<0.05); 4) 5RIPCHIILE, ZRAGHFEY (P<0.05)

22 AHBEAFEMZrSO2LE

T, AT, B, 44183580, b, 2RS4+
B 5CYItig, Dex4l. RIPCHIAIDex + RIPC4]
SO, 7ET,. Ty, T, TSGR FEBRET S, THE
R B 1 7 B U Dex + RIPC 4 . RIPC 2H il Dex

H, K3,
2.3 4HBERFBERILER

C4 . Dex#4l. RIPCZ I Dex + RIPC 41 # H 35
H 84 (40%) . 34 (15%). 441 (20%) Fi1 (5%)
I POD/ATEEPOD, Dex + RIPC POD %4k B AR T
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CHl. DexLI I RIPCA (P<0.05), 5 CHIL#E, Dex
4. RIPCHF1Dex + RIPCZHAJS 1 d CAM=CR $E43 228
BERE (P<0.05), Dex + RIPCAIARS 1 d CAM=CRF

24 ABRBEREHEERZEERLER
5 CHH#E, Dex + RIPC 20 75l B s FR J5 0%
MK A B B AR (P<0.05); 44HBE .0 8hit

S EMEW AT Dex HMRIPCAL (P<0.05), {HDex#l — ZZAMKINM R KA R, 2R G FE X
HRIPCAIER, R4 (P>0.05). W4, (P>0.05), W#ES5,

#x3 4AHBEEFREBEISO,LbE (%, x+s)

Table 3 Comparison of rSO, in 4 groups at different time points (%, x=s)

415 T, T, T, T, T, T,
C4(n=20) 62.9+3.7 69.2+3.3" 62.843.2 58.6+2.3" 55.3+1.9" 59.342.4"
Dex 2 (n =20) 62.4+3.5 69.4+3.2" 63.6+2.1 60.2+2.3"7 57.0+2.4"% 60.7+2.3"
RIPC#H (n = 20) 62.7+2.3 69.1x2.8" 64.3+2.4" 62.1£2.7"29 58.9+1.9"2% 62.7£1.9"2%
Dex + RIPC#H (n = 20) 61.7+2.7 68.6+3.0" 6642259 64.0£2.6"2% 60.4£2.5"299 64.6£2.6"VY
FAg 0.63 0.24 6.61 18.07 20.70 20.80
PIE 0.601 0.866 0.000 0.000 0.000 0.000

E: D) 5T, Z2FAFIFEX (P<0.05); 2) 5CAHE, ZRA5IFEL (P<0.05); 3) 5Dex 4R, ZRAGZIF
B (P<0.05); 4) SRIPCANE, ZRAFIT#E L (P<0.05)

R4 AHBEREEREER
Table 4 Comparison of postoperative conditions in 4 groups

20 5] ARJG 1 d CAM=CR 4> 2511/4% POD KA (%)
C#4(n=20) 9.8+1.7 8(40)
Dex 4 (n = 20) 8.6+1.7” 3(15)

RIPC 4 (n =20) 8.3+1.6” 4(20)

Dex + RIPC#(n = 20) 5.5+1.329 1(5)?
FI{E 26.33" 8.13

PIE 0.000 0.043

F: D) NFE; 2) S5CAHE, ZRA5IFEY (P<0.05); 3) 5Dexdlti, ZRAFEIFEL (P<0.05); 4) 5RIPC4LH
B, ZRA5#EEL (P<0.05)

R5 AHBEREHAREREERILER HI1(%)

Table 5 Comparison of incidence of postoperative complications in 4 groups n (%)

4151 IR B ) RTINS IBYZI Uk IR
C#(n=20) 8(40) 11(55) 0(0) 0(0)
Dex#H(n =20) 2(10) 4(20) 1(5) 1(5)
RIPC4 (n =20) 4(20) 6(30) 0(0) 0(0)
Dex + RIPC 41 (n = 20) 1(5)" 1(5)° 1(5) 0(0)
X1 9.44 13.29 1.02 3.04
P 0.024 0.004 0.796 0.386

TE 15 CHLIER, 22 A e (P < 0.05)
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A JG 4 D RE % (postoperative neurological
dysfunction, PND) R EARE S E WA A
i, H, POD R BRIz —, SAREELR
[ SEK: | AR5 475 N E FIPET R 388 i S WA O, POD
RRIREARZ,, R EEA R 2Pz —, H
K REAIEHE F RIS 5T POD R R,
FEBE T AREA OLV (2R, @A/ M0 el e, i
SR I o 5 A 4 2 i S AU R B B e R R, T AR
DRI i 5t L P S 5 3 73| A 4 v 4 L DR R e
i, W SRR AR AN T2 A A OLV J5 1Y PND.
PG, A3 80T 5 AR Y A 1 %ol 4T
R M B PR PND A543 ah B

Dex VE R —Fh iRtk o, Z BN, HATR Rk
CAFEIZknl . AR, Dex 0] i35 FIA
1S0,, KIFEWRPTER . HIETF Dex F#AIK POD &A%
WM ARG —. AR "IN, Dex BEIEFFINE
FEFARMPOD KA, {H 2017 4F () — I £ Hts KokE
AFRER, Dex AREI D POD &4

RIPC J2& 75 fife 1L 751 42 3 ) B i [ A ek, 32 %2
X /R RS LA T i AR B, T R HE
HAHAE P VER . RIPC BRI S 7E T HE T
TCENHRAE, SR E, AN S B A E A A BT 9
FHo A SCHERHRGE , RIPC AE & 14 Bl AR 3100 il 15 i
GNP ER A SCERM A, R K3 RIPC
MZ A BRI RO, SO o4 B ] e TE AR
fEF . BRI, ARG LR E R T8 B4, T
WIBA Y2 . RIPC e oF 5 A AR N 0 N IR PR R A iz 12
RIESEARAPVER, 100G I B DR S5 A PR
SR PN A I R ) SR A R R A s 2, W)
AEZ3 155 RIPC B R AR MR AE T . L, AR
WFFE AR, HEBR T R BB IR R, IRk
AP KRR S, R B R R X RIPC
(AR

ARFFE I, AT T C4l, Dex il RIPC Bl fifi
P —E fHese (B 2 40 il P F- IL-6/TNF-o
B, AR HEPTR AN A T IL-10 Bl MefasE A
S0, AEH, Dex ML R ZCRIL T RIPC, 11 RIPC 2L
M AE IR . R SO, R T Dex, B4R Dex
A HIRIPC AR5 CAM-CR PE4F A Fr AR, {HE R
W1 B AR POD A=, (HAR I AY/E, Dex 5 RIPC

MR R, AN 50 AT R R FAR A rS0, 1Y
ER, WUA AR T POD &4 %, W T POD fy ™
FARREE, IR T AR R R B B Eh & A

25 B AR, Dex (4 RIPCHLRACRL, ol LI
FE 180,, IR REE L R R LA R OLV 5
POD i % 43, Il PND. {HETF Dex Al RIPC M 3%
PND (AL . sEm R . R NI R (P
FROR SIS B ) BT, HAH T HAbS
RIFAR PR DL AR G T T 22 BRI 3 i
A, Ahw AR —E .
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