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AE B KT 2 ) A58 M (TEAS) sh 2 S M A F E# K EF WARPARAR G A it ARXRGYm, Fik LR
2016 5 1 A ~2018 5 7 A MM K TRABE T MX P ERRB L Ol HIAMEAT L, ¥R GBI T R ko K2t B
(n=45)Fe#F 5040 (n=46 ) , 3T R AL 45T 3 FLIR BE AL 32 AFF S0 40 A2 3 PR 4L A b 267 TEAS, Yodi # 20 f B . RS A dm o Bl oL B4R
R, CEHUERBHRERE L AF N, &R ANEFIE 20 min(T,) . % /EF 445 40 min(T,) 421k K& & 20 min( T;) 6t
o) b B, 748 F Bk BEF (CvO,) 8 % 3T Bp 20 (T,) B 18] 7+ &, AR A& TR A (P<0.05), A3 - # Ik B &% £
(Da-jv0,) i BRI % (CERO, )4 T, B} a) & A%, BLAF R 484% T 4 BB 40 P<0.05) » 48 % % A& 72h 14 3 %5 8% A (MMSE )% 5
B8 K AT 24h MeAk A2 AR R % T 2T BB (P<0.05) , A A ARG Ih%n 3 5 e 23 (POCD ) & FA4K T 24 BB 4A(P<0.05), 15 RAT 4z,
P40 B H A 8h, RJG 24h, K& 48h AL F BT £ (VAS)F 537+ 3 (P<0.05) 25 7 4A K )5 8h K G 24h K )5 48h & Bt
[A] & VAS 35 31K T 5T AL (P<0.05), MABE TR R R EE A FRE L EZF(P>0.05), &5if: TEAS s SR AP EHRKE B
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Effect of Transcutaneous Electrical Acupoint Stimulation on Cerebral
Oxygen Metabolism, Postoperative Cognitive Function and Analgesic Effect
in Elderly Patients Undergoing Hip Replacement™

LU Bin, DING Ling-ling”®, WANG Qi, KE Hai, YU Bo

( Department of Anesthesiology, Beijing Hospital of Traditional Chinese Medicine, Capital Medical University, Beijing, 100010, China )

ABSTRACT Objective: To investigate the effect of transcutaneous electrical acupoint stimulation (TEAS) on cerebral oxygen
metabolism,postoperative cognitive function and analgesic effect in elderly patients undergoing hip replacement. Methods: 91 patients
who underwent hip replacement in our hospital from January 2016 to July 2018 were selected as the research subjects. The subjects were
randomly divided into control group (n=45) and research group (n=46) according to the digital table method. The control group was
given routine anesthesia and the research group was given TEAS on the basis of the control group. The cerebral oxygen metabolism,
postoperative cognitive function and analgesic effect were compared between the two groups, and the occurrence of adverse reactions in
the two groups was recorded. Results: The venous blood oxygen content (CjvO,) increased at 20 minutes after the onset of hypotension
(T)), 40 minutes after the onset of hypotension (T,) and 20 minutes after the cessation of hypotension (T5), and the research group was
higher than the control group (P<0.05). The cerebral arterial venous oxygen content difference (Da-CjvO,) and cerebral extraction rate of
oxygen (CERO,) of the two groups was lower than that at TO time points, and that of the research group was lower than that of the control
group (P<0.05). The Mini-Mental state examine (MMSE) scores at 72 hours after operation in both groups were lower than those at 24
hours before operation, but those in the research group were higher than those in the control group (P<0.05). Postoperative cognitive
dysfunction(POCD) in the research group was lower than that in the control group (P<0.05). Compared with those before operation, the
visual analogue scale (VAS) scores of the two groups increased at 8 hours, 24 hours and 48 hours after operation (P<0.05). However, the
VAS scores of the research group at 8 hours, 24 hours and 48 hours after operation were lower than those of the control group (P<0.05).
There was no significant difference in the total incidence of adverse reactions between the two groups (P>0.05). Conclusions: TEAS has a
definite analgesic effect on elderly patients undergoing hip replacement. It can effectively improve cerebral oxygen metabolism and
cognitive function, and it has a high clinical application value.
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HESCTT B HASE N LT B P —F, I & 24052
B, ZTARETENRIKR LT ZiE A, I kR Ch T S Gy
B T B AN A OITAR ARG R IR T e 5 &
BRI AT AL ARG B R R R 5 2R
il I, AR EERE 1358 , TE 21 TR B R ER S5 2
HREIT , 5y LRSS G B 45 AR, JE LA b Al 22
Yo St A Bl AL ) 52 I 3 A BURK , BT LATE R 0GB AR S HEAT
AR R i PR3 B BRI R LY, &
F, i} % ( Transcutaneous electrical acupoint stimulation, TEAS )J&
—FETEST i RN 4 B M 2 F R S B R LT IR S
B AP BB R R BEOR AR JT , TEQR A 8 A0 G I IR
AR B AR T O A T SO i 2517 ARS8 ok e FR e i )
TG B R LA B E 47T TEAS, JF 70 Hr How) 582 i 4
A AR JEIA T fE UM AR AR 0, LA I PR IE T 4R It

I FRE % ik

1.1 —fg &

TEEL 2016 4F 1 A ~2018 4F 7 H WIHFR Beia A THEC T
BEARBE 91 BRBITE G ISR : (DIFFEFARIEIE;
(2)4EE=2 65 % ; (3) TCEMY s 3 5 (4) ¥y |y [A]— 2H BRI g A7
ARERAE; (5) TR 2325 il FH 2 25 (6) B TS S5 A
FEHLEBANERE AT, HEBRbRME : (DI VB L2 R G RE
AR 5 (2) G R AR AE e R 3 5 GO B B Sz
BB (4B S R¥aY7 L35 (5) AR MR R ik
BLA ARG # o RIS GAR IR BB S 3R 5 43 S X B 21
(n=45) FIHF5¥ 2 (n=46 ) , Horp Xf AL 5 24 ], 2 21 5], AF- %
65~82 % Sy (71.29+ 2.31)% ; 36 [E R 2 it/ 2= ( American
Society of Anesthesiologists, ASA) 43%% .1 %% 25 ] 11 2% 20 fil;
MR R 8L 20.2~23.8 kg/m?, E-15(21.95+ 0.38 )kg/m?, HF5T4
B 22 ], 4 24 ], AFHE 66~80 &, -1 (72.07+ 2.53) % ;ASA
A1 2% 23 ] I1 2 23 ) ; (A R B 455K 20.5~24.1 kg/m?, -1
(21.88% 0.42)kg/m’, PR H —HORH LR T2 R (P>0.05)
1.2 Fik

PIZH R A TR OGS B4R ELR FH AR TR B RRIE 71, R
HOAE IR SRR, A= J5 R Da-tes-Ohmeda £ UJRE M P (S5
220) W A 0 E R L0 S I AR AR R i R S, R kG
B o RS S 2R - SR Sk ks (VL5 B AR 2L Ay
HRRAT, FE254EF H20031037, Hik .2 mL : 2 mg) 0.04 mg/kg,
FARRE (AEBAWEAGVAERITEAR, HHETF:
H20054256, #L4% : 5 mL : 250 wg)3~4 ug/kg, A} (Fresenius
Kabi Austria GmbH, [E| 24 i : 120130024, ${4% : 50 mL : 0.5 g)
1.0 mg/kg , MG BeT i 22 e (VT 951 3 s 24 PR A A BRI 24
5 :H20171002, #i#% : 5 mg)0.2 mg/kg, B HHE , AT HLMGE S,

I S0 B AN . WU 8~10 mL/kg, PRI 14~16
W/min, MR A ARKR 30~35 mmHg, WASIFE:1:
L5, JRIEAERF: 8725 KJe 5~10 pg/kg-h, A 1.5%~2%H-L 51
ot CIR[ AL — b 1 25 e A A PR W), I 2457 H20173156 , #iA%
250 mL)4EApRRI . PIZH B A E F AR 10 min J545HF-
Sk, POERALEILRER 70%, FFFT4 e s RS HECA
TEAS 3897, BARUINT SR A L AR B A2 A BRA wl A =
B 7P G RNAN , TR TR B 2 OBUI Y 9 3G 2L R
HhLAF 7O A W — FLAR , 5 8 U U B 2/100 Haz, JilG & D
BTS2 M B, W RN 8~12 mA, 5 'S 30 min, JliFrE EF
ARk
1.3 WZR4ERR

530 F B T P 220 (T) (B R T 4R )5 20 min(T,) | B & JF
165 40 min(T,) 5 1k RS 20 min( T ) 55 B E] SR AR B kRN
BN TR BRES A | SR P22 6 BN R A7 (1 ABLSO0O 1Ml <453
HE SR 3 ik 1L AR A EE - (Saturation of arterial blood oxygen,
Sa0,) . P & ik ERFS IM 405 & (Saturation of jugular venous
oxygen, Sjv0,) . If£LFH (Hemoglobin,Hb) . Zhki sk
(Partial pressure of oxygen in artery, PaO,), #R#ji Fick /A5
i ACIHE bR . Shlkii & 5= (Arterial blood oxygen content,
Ca0,) . i fik Il %, & 2 (Venous blood oxygen content, CjvO,) . Ji5i
g - ik L5 & 2% (Cerebral arterial venous oxygen content
difference, Da-jv0,) . ki 5 #t HL % (Cerebral extraction rate of
oxygen,CERQ,), I 1 CjvO,=Hb*Sjv0,*1.38+Pa0,*0.003;
Ca0O~=Hb*Sa0,*1.38+Pa0,*0.003 ; Da-jvO,=Ca0,-CjvO,; CERO,~
Da-jvO,/Ca0,*100%, FARHj 24h ARJ5 72h K HH 58 GeEF+
(Mini-Mental state examine, MMSE)® % £ 21\ H1Ih GE 317 7F
M, AFREAR 1 A2 DA 35 A AT Re T B, L
B JGINH T RE 5 B (Postoperative cognitive dysfunction,
POCD) &%, FARAT ARG 8h ARJ5 24h AJ5 48h R WG
PR g UL 32 (Visual analogue scale, VAS ) P23 U%t B 45
BORHATITAN, Horh VAS $F4MEFH 0~10 43,0 43 0, 10
53 FIMELL 2 32 B o A3 EoRey AR AR 2% 10 SR P ZH R
TG A BN o
L4 S FERE

K SPSS 25.0 Grit2F 3 A B  iHECRBHLA%RIR
TR, e TR LAY (EE PR8N 1T t I8, K T bn
L N a=0.05,

2 R

2.1 HAABEAREEESHERBEHERER

W4 B ¥ T, W] &5 Ca0,.Cjv0,.Da-jvO, . CERO, 145
SXGHER L (P>0.05), P4 T, T, Ts I [] i Ca0, 5 T, it
[ 25 L 22 7 G 24 B L (P>0.05) , 78 T, T, T, i [a] &5 i,
PZH CjvO, 55 T, B [a] s IH iy, HBFSE 20 5 T X B4 (P<0.05)
PiZH Da-jvO,,CERO, ¢ TR [H] s R A%, ELAFF 58 2H 4% FRAEAIR
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Table 1 Comparison of cerebral oxygen metabolism indices between two groups at different time points(x+s )

Groups Time points CaO,(ml/L) CjvO,(ml/L) Da-jvO,(ml/L) CEROy(%)
Control group(n=45) T, 153.25% 16.19 109.73% 12.65 21.76x 1.77 14.20+ 0.11
T, 153.92+ 17.41 115.54% 13.53* 19.19+ 1.55% 9.60+ 0.76*

T, 154.37+ 18.83 124.27+ 17.27* 15.05+ 0.78%* 7.56x 0.39*%

T, 155.13+ 16.14 117.73%+ 15.25% 18.70+ 0.45%* 9.35+ 0.23*

Research group(n=46) T, 154.20% 18.57 109.97+ 11.31 22,61+ 3.71 14.30+ 1.85
T, 154.69% 15.63 123.25+ 14.31* 16.06x 0.67** 8.03% 0.34**

T, 155.08+ 15.34 132.37+ 18.26** 11.61+ 1.49** 5.81% 0.75*

T; 155.27+ 17.20 129.74% 11.54* 13.05+ 2.89** 6.53+ 1.45%

Note: compared with T,,* P<0.05; compared with control group, *P<0.05.

2.2 WABEINANTHAELL R FRHEL (P<0.05), BI5E4H POCD % Ak A% T X B4 (P<
ARHT 24h FiZH £ MMSE i3 LR B2 R (P>0.05), K 0.05),1EILE 2.
J& 72h BiZH B MMSE PF43 38R T 24h BEAK, HOF5R4 &

=2 WAREINNINEELL R
Table 2 Comparison of cognitive function between two groups

MMSE score (scores) POCDI[n(%)]
Groups
24 hours before operation 72 hours after operation Occurrence Un-occurrence
Control group(n=45) 27.89+ 2.21 21.45+ 2.23* 21(46.67) 24(53.33)
Research group(n=46) 28.10% 1.96 24.47+ 1.46* 12(26.09) 34(73.91)
X/t 0.480 7.659 4.168
P 0.633 0.000 0.041

Note: Compared with 24 hours before operation,* P<(.05.

23 MAREEBRRLE 0.05) ,JBHFFT A 8h ARJ5 24h A J5 48h 250 ] 5 VAS P
RATHLLEE VAS W LR TE 2 7 (P>0.05), SR K TXIB4 (P<0.05), PEILE 3,
5 A B EARS 8h A5 24h ARJ5 48hVAS 4T 55 (P<

R 3 WASRE VASIEN LB (s, 53)

Table 3 Comparison of VAS scores between two groups( x=s, scores )

Groups Before operation 8 hours after operation 24 hours after operation 48 hours after operation
Control group(n=45) 2.24+ 0.61 3.95+ 1.01° 5.58+ 1.31a 4.64% 0.97a
Research group(n=46) 2.25+ 0.54 3.34+ 0.85a 4.32+ 1.09a 397+ 091a
t 0.083 3.120 4.992 3.399
P 0.934 0.002 0.000 0.001

Note: compared with before operation, *P<0.05.

24 MABREARRMELE R EHATE I R L 4222 iR, R TR AR
X BRZEL AR ARSS B 2 K 1 sl 1 IR, AR RNEBOMIRZIA) — RO, AR RE AT BT B H 4R
SR A RN 8.89% (4/45) WP E B 1 Blmket 1 i 3922 LA BRI RS 2% IR AN A IR ISR O A B K A
BREN AN ROV E RN 4.35%(2/46) , AL E A R OVE  BEG SEHAM ARG TSR, Horh2yYya] fe 2l
KA T 57 (1°=0.762,P=0.383) i L3 BT B ), SRk A SR R S TR 2
3 i 20, SRR, B AE NP2 RS I RE T, TR A1
A3 ST LA W] S Bk ek TR RE DL S R G
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ZIIRE,

AWWFREIR R, WL T, T, Ts WA 5 CivO, #5 T I

) A5 T v, BAFSE 40 5 F% IR A, Da-jvO, . CERO, 35 T, B[] 43

BEARG , ELATFSEALAR T XS IR, S S AR OGB4 AR R 2

TEAS, W] A5 202t 58 5 T AR 100 i 2 28 I 3 i 94 5 591

NSFEHIKERER , B S e RIS TR 584 , CjvO, 55 CaO,

F18 2 LT X fil S0 55 I L 2 TE) 9 O AR MERA S e, # CERO,,

Da-jvO, FE% R B2 2 S8 FEID  BUABEA 58 P, B A6

YN RIS N IEESN S P A AL &5 T T AW i}

S IHE DI RE , 1 s 0 U, R R 22 A0 AL RE PR AL

1Ml TEAS R RS ST RIZRARRBOR , A7 RS540

Blo [N A A 5T i 52 RS MMSE 373 i T4 B4

POCD KA AR T X IRAL, #8715 28 TEAS i6)7 5 , I AL

REA PTEk: , AT ARl TR ik 2 2LV SEAE D DU LR T A2 L X

BUA R33N, I oh 28 40 AL RE T 1E 3 1847 BE T3 58 2 2T 10

TCIIRER, Rl LR & ARG A RN 5 VAS 35 5 3 5E

Thim e AR S (BT KR T 0 IR, R B AR &

B 5 22 R R R BE A0 , W] TEAS AT Rt f

ARJERIIPEN, BRI RA 5 TEAS FYBUEHLE] ¥ A+,

A RS2 38 2 R RS 2 A A LI 1L S, R B A SR

R Y TN, 2 2 A OB 5 R T s R el

JIRBREIC , S 55 AN IR BT 7 2R TR 25 28 A B/ IS0, Rl

PHBHEAR RN B R AR ZR G EL, #R

TEAS ‘2R
25 b Jrid , TEAS WA S0 E ARG T B0 AR e J 1Y

PR, R I AR AR R A IZ R B0, HAT I R4 4R L HL

VRS .
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