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[ Abstract]

after surgery under general anesthesia, leading to a deterioration of the patient’s condition, prolonged

Postoperative gastrointestinal dysfunction ( POGD )is the most common ‘complication

hospital stay, and increased treatment costs. Transcutaneous electrical acupoint stimulation (TEAS) , which
replaces traditional acupuncture with electrical stimulation of the skin surface of acupoints, can achieve mul-
tiple effects such as sedation and analgesia, alleviation of postoperative nausea and vomiting, and enhance-
ment of gastrointestinal motility and immunity. It has become an essential medical measure in the periopera-
tive period. This paper mainly describes the mechanisms, acupoint selection, parameter selection, and in-

tervention timing of TEAS in clinical application to promote early postoperative recovery.

[ Key words)

tion; Postoperative recovery

AR5 B I AE 2L ( postoperative gastrointestinal
dysfunction, POGD) J& 2 KFARJ5 & LAY I K AE, H
HEIR T ARG A H I, Holm K R IEE R 5
JE IR MBI | 5 o S R 55 B —
BARER, H ] SE A kG 24 5 DhE
BERFEE A AR S RlE o 28 2 A B4 ( transcu-
taneous electrical acupoint stimulation, TEAS) ifi 13 A~
[] (4 7 Si 2 F SR O R Tk el B iz 3
AR | SRR o W5 LA B b 2 4% ) AT 52
AT i DA M AR AR I TEAS
AR AN S 1 1 F R POGD iy & A4 R
ASCHLIRIT POGD WY H F 7 \TEAS Zfi# POGD
FRY AT BEAL I A2 Nk R O FH 2R AT £ ik, LAY O A i S8 o
ENERIS )R s

DOI;10.12089/jca.2023.05.016
FL4 I H L SIS & TR (202104a07020023 ) 5 %
B A RBL A K4 (2108085MH323)
PEF 07241001 ZEHA TEATIT , e T IS 4 BeF 73 A8 2 B (A
[]) ; P Rk AR KA R 2 — I e (LR SE R BE ) JRIER} (220
WEVEH . 2208, Email ; huamuzil999@ 126.com

Postoperative gastrointestinal dysfunction; Transcutaneous electrical acupoint stimula-

POGD HE BT A&

FURG I PR b 74 B2 7 3% 32 22l ] — e fie ok 1
o 5 Bl LK 1 i 3 AR R 25, s s A £
ST | RS TRAR BT T A, AR I RIS IESE T
HA—2 W78k (HE R E O IR B PER A 3,
g B2 A, TR A5 5 Bz bk A2 4 i<
ANty WEIR L 5 DR IS B st D Re S, L
BOHLIHRE R m, T BOR 5 H I i aE AL, I
T L AR B 2 2 L AR A Bk R
WOEIK' BRI I oA DI 25 2
W R 2N BT R A X IR YT U IR REA RO E
B iBeE AL, HP e o i R (7 Ik, i o
WAL, T RAIA B B B 2 A5 AT A
PRIEFABIME . TEAS S5 5 L B A9 127K 5 81
T, A B A B b B R AR AP R o R
07, SEGRET AL, TEAS A 24 oA Ak
B B 2 A R R AT DLV Y A
A R R, B R TR 5T



IIF A IR 27 2 ik 2023 4F 5 45 39 %45 5] J Clin Anesthesiol , May 2023, Vol.39,No.5 - 529 -

TEAS ¥ POGD By AT BEHN &I

TR 0 30 % LA B s 3 AR T AR IR AR 1 B
I SRR, 23 AR L B PR R A O, TR A
P AT 18 AR ZE K 32 451, B BT I8 DL SO <A
W TR ED, AT B S s D RE ZEEL B L
PRl 2 A8 5 R S5 8 W 2 0k O DA LS T
RS MR T RE SR ST B ) 1B A 31 28 iz o o7 HL 9%
T R R TR T R U A | 4 AR E DL A R
SAHE B MBLREGE & , AR5 2R A7 8] BH AN 1M1k
OB T B S SALA P, 2
78 (Zusanli, ST36) i T /N B8 M Y B2 527X 24 3
SRR UIE 22 50X, & A 8 I E, B 2R
A J5 % 0 MK 1 ( postoperative nausea and vomiting,
PONV) FOEH . I3 ST36 AT LIE {2 A= K K (gh-
relin, GH) A543, 111 GH 7] LAt fin 'S /e 43 e ik
fAiizs sl B & s e Y N 96 7T ( Neiguan,
PC6) fEFHif Lz B2y 2 ~5F oA FRIOEZ% 2
KNG T =R REY], O/ £:01,
X R ARG AE . I PC6, AT LA R 4
e, 30T LA B E 3, fff PONV & A SRIAK 0L
I F B 7¢ (Shangjuxu, ST37), {7 F 2 HBAE &, 7
INBRFTAMI, 2452 8 R 2 6 ), Zhang %5 ST R
T, 3% ST37 AT LA 4 1 i 1 1) A8 Ik b 28 2% 4w,
i R A I 28 2 A, AT i i WG 2, P8
7 ( Sanyinjiao, SP6) K /& = LA 2 /¢, MU HA
iagitiv = v EREE 771Ny € SE R (57 =N, D) &5
ZipiEsh', ST36,PC6,ST37 SP6 oA #MA 57
I S EFRIE 4% AT I Z DAL, X POGD
BRSO D) LA

Iph) L RAPER 3G IR K A ARE BEEE W
B | B 7k S5 28 RN TR N Sy B AR S0 107 93 T
AT BILAAR ™ A 7 38R I, SRR T R pR 22 R 4, 5 R
W EAC IR 28 24y | $KOE ph 217 S 15 2 pm il =
H BRI, B A SR kAL
AL, N T B B A K R B S E
AR, Yang 26138 i B 9256 & BUAT K B PC6
A1 ST36 A] DL o ok 1 28 A 56 e N A 8 15 R 05 31
4 W 5% 8 1 WAL R AR S (heart rate variability,
HRV) % TEAS 38 o) 15 5 2K SE #2898 3, 41 ) 22 ik
PHZETE B ik A 7 e 2 ALH B AR TS 0 E i
;@@5[5'15] 3

Wit BB E ok, h S-BREKRER BHE
(motilin, MTL) X} & i 12 sl M HL 15 h #8450k 1Y

TEFEVE F 5 5-%8 8 J% ( 5-hydroxytryptamine,, 5-HT) {5
SSRGS E S WiE sh ) Ko IR R N
JE = BURPE 5 POGD R ARG, T RN S
BMTL 5-HT 73 A5, (145 15 SEUCA ) AR, S22
B HEas, i E POGD " Zhou %5 4% TEAS
I FHF g6 R B TEAS AT Ll of B9 i MTL #%
T REAIR 5-HT 43 Wbk A 3 18 W i iz 3, 020 % 0 1Y)
KA, S AENY AT IE I R VI BR R Y R AT
TEAS, A BUH n] LUJA 15 52 50 AERB 9 MLT 7K,
et B G sl e B A, B, TEAS A
REIE 1Y MTL 43U 2 15 7 186 2l ; 3 ml ik /L
MEMIZE R G0 5-HT YR, FEAIE PONV & A5

B T FORGER LR A RAE S
PR N SRR AN A vk = Wy SR R VE 7 8
TE AP LB R 2R G0 0 i i T8 - T LA W 4
WA H i 18 ph 2R B9 A8 | AR, 3 B0 POGD 1Y &
AP0 TEAS AT LASH s Vs o BRI R BT % 3 %
( cholinergic anti-inflammatory pathway, CAP) , Ji />
RAED TR, 1) £ B b B B i 3R DA S B Joe
PR 1A, AT 25 Sy 0 5 4 B IO 980 S 7 1 98 2
L G R PEAR ML AN N 7 3R AE T B i, R RS
B s R AR TEAS 1R TATIR
JE B8 B 2508 T AR 00 S8, R AT AW I AR A1 ol 2 e
E%%?-a(tumour necrosis factor-oa., TNF-a) M
A2 -6 (interleukin-6, 1L-6) 7K, #11 l HLAAK K AE
S, B SRR R, A A BE S L T RS 3,
TRHEAR)E B M REIR A, 4 A B 18]

FApuE R PP S AT R
B AR B K I F (epidermal growth factor, EGF)
F— 4 AL & (nitric oxide, NO) & &, BER N K &
(endothelin, ET) &, 4E5F NO Fl ET 32747, {2
PR E R R . T ARRNBE T FEL cajal 8] 5140
Jifd (interstitialcells of cajal, ICC) BETR ES5H
Jin v, T AR R o 22 3 o v A 52 0 1 M - AL
&7 4R K g s ) N E R ST36 W] LM AR S
N ICC Bt VRS, DA T 1 5t 7 7 1 - 7 LA 4 2
R, (2 E 5 i P

TEAS 2% POGD Rl &K M A

AR Ok #2124 3 6 TEAS N T AN TR
FARP LSS B B il Z AL Rk, HATZA A
(9 POGD J7 8% PPt et FR 2 £ — et — WXk — A5 A —
JEARFFLERS [H] PE4> R 45 (in-take, feeling nauseated ,

emesis, exam, and duration of symptoms scoring system,



- 530 - e R BRI 7 A 35

2023 45 A4 39 &4 58 J Clin Anesthesiol , May 2023, Vol.39,No.5

I-FEED) ,3~5 73 ARG B I ie AT 32, =6 43 N
JAR G B B RE AT, AT X AS [ RE B R S S R
AT R P B AT RRAN T gk T A X
FARM B E VAT TEAS J7, KB AES I BE A
J& 3% MTL A1 W 2 (gastrin, GAS) 7K, 4 46 &
A HESHEAE R R] R3O0 I 1 % 96 1A 7 & A=
FaREE AR ¥ TEAS /EF T M2 1k, & Bt
FEIRI TEAS R 944 B 5 0 o K| 6 I K 55 1
Paoh e ALY & A R e B I D BE R &R Li 5
VRN ARG R E AT TEAS, THIE AR5 4
h 47 TEAS £72E 1 h, JFMAAREH 1| K&2H 3 REK
HEAT 2 Wk, B TEAS AT B & 45 J £ 3 HE A HE 8 i
IRV @i =l [ N e S g e (8 G v
2 B TS T 386 58 ok S A 22 T B, 400 i S R 80 B,
AL TEAS 76 I PR B b 1) i 58 A 2L b 2k 3%
POGD , JUHJETE @ A8 T AR B B il T AR thyr sk
ITE N

% POGD o Azt 3 5 H B IIREA S H)
TN AIRZ  Hih ST36 . PC6 ST37 UL K SP6 fifi i 5t
J iz HACREY) 76 B R0 8 #h 5t — 19
A L A T 2 R LAY 48 SR, LA I 25 4%
FS Ry, LS B S UIA s, 54T IE 6 (9 BiC
R4 5 AT A5 A 22 18] ) B ) B AME L, (5 856k
P e, #ln, PC6 Fl ST36 AL . ST36 1 SP6 HAL
HOELA g AN T M EE A B R E A, B
HlG R b 25 3 8 2 A 260 B #F 17
Alizadeh 2576 B 43 BUFT AL, — 41U PC6, 53
— A PCo FIE A7 (Hegu, LI4), & BLIK
B A ARG PONV 1) & A= 2R B 8K B 0 i ¢
40 ;ST36 . KX #17¢ (Taichong, LR3) PC6 ST37 i /X
BeAH A 3k TSI R N | S e ot | B Sk TR
2% R T s . B e kiR T, Rk
VEPE Ay < FC A R BT A R K K RIVE T, 3k
FXF POGD el fbIrak .

2% % POGD 8§ A8 % TEAS JRY7 2R 5l
WO RAH G, 455770 2/100 Hz S35 A58 1 % 25 D%
il , BTl TEAS & 4% Ragon ™, #hiprd: ™ gt
FEW AR (2 Haz ) 38T A2 At P P JC R A M JOR 88 Tk
BT = A0 (100 Hz ) 3355 mT 2 4 5 O JOR ARl 84 Jom
P18 e S b G st i e 1A NGl i =3
AR EIVER . IR L% Y TEAS JE 46
B U ) DR R S U0 B TR g D R 2
LRI PTE , AU #h 2 R IR AT 24 VEH
AT DA N A 25 286 ) 8 1) 9 55 TR, B AT A2

I R b A &B 48 268 2/100Hz 14 55 %25 I % B 3% 617
TEAS, I3 B 1 B R 17 DL R 35 Tt 37 66 R, ad
NGO U e T I NS = 7 NS =
R

% POGD 89 AN AL BRI T Z M POGD
BRI AR HL M TG —n i, FEADFEARHT A
H ARG B AR AR B, Tee 25150 4301
FEAR R G HEAT FL BT 000, 25 R R UARHT L AR J5
A AL > PONV % AR I 4R SR I IR b
PR AR BIA R B2 TR, Bk AR A R
W R b (A F il R R A X2 A ok R R
PR AEIRYT , ANUAT AR 2 8 3 DRl A 38 il L ek
v S DR R o1 1 B ) NI
TEAS FLAE, ARRT ARHF LKA G 2 d P H 3 RE
A 355 M /L SRR 2 s R e AR i B B 25 o
/> PONV B R A, 46 FEA T 8 OCHE SCHE(E B[R]
AR B G, BRI TEAS 558 AT LI 5R
XTI i O A PR L, 182> POGD & A2 % 4
FEREF ], R R A A TEAS t—EFL R F gk T

N5

TEAS $5-15 55 28 Jz 1 28 o, ) 455 A7 i 38k &%
A 6 HBR7 AT J 3, v HR AR5 5 U0 A9 I R
SPRUEHAS S T2 AT . HETXH T TEAS 226
POGD (il AR B PR V1 X i A ST36 . PC6
ST37 .SP6 45 il ¥E £ 2/100 Hz 5% 3, R H FEIAR
WG TEAS a2 POGD, BAR R ZEAH
#4532 TEAS ZZff# POGD R I YT 58, (EAT
RIBL IR Z O 5T, LU R 28 ## /8% POGD
PALE AR TEAS T,

Z % x #t

[1] Chae HD, Kwak MA, Kim IH. Effect of acupuncture on reducing
duration of postoperative ileus after gastrectomy in patients with
gastric cancer; a pilot study using sitz marker. J Altern Comple-
ment Med, 2016, 22(6) : 465-472.

[2] Huang W, Yu T, Long W, et al. Effect of electrically stimulating
acupoint, Zusanli ( ST 36), on patient’s recovery after lapar-
oscopic colorectal cancer resection: a randomized controlled trial.
J Tradit Chin Med, 2019, 39(3) . 433-439.

[3] LiWJ, Gao C, An LX, et al. Perioperative transcutaneous elec-
trical acupoint stimulation for improving postoperative gastrointes-
tinal function: a randomized controlled trial. J Integr Med, 2021,
19(3) . 211-218.

[4] Zhou X, Cao SG, Tan XJ, et al. Effects of transcutaneous elec-



I A IR 27 2 ik 2023 4F 5 45 39 %45 5] J Clin Anesthesiol, May 2023, Vol.39,No.5 - 531 -

(5]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

trical acupoint stimulation (TEAS) on postoperative recovery in
patients with gastric cancer; a randomized controlled trial. Cancer
Manag Res, 2021, 13 1449-1458.

Li M, Xu F, Liu M, et al. Effects and mechanisms of transcutane-
ous electrical acustimulation on postoperative recovery after elective
cesarean section. Neuromodulation, 2020, 23(6) . 838-846.
WREE, MY, BRI, 5. 457 BRI G & 28 K
JEFTBOR JG 0 MKk (9 I R OF 5T, b [ P R R o 2R K
2018, 24(5): 364-366, 372.

Qu F, Li R, Sun W, et al. Use of electroacupuncture and tran-
scu-taneous electrical stimulation in reproductive medicine: ex-
pertconsensus. J Zhejiang Univ Sci B, 2017, 18(3) . 186-193.
SAE , IMERE, TR, BONRAT PR RN M B A R
JE RBRIE R AE FE R B R 4. R 5 Oe T Ak, 2018, 7
(10) ; 725-730.

Chen Y, Xu JJ, Liu S, et al. Electroacupuncture at ST36 amelio-
rates gastric emptying and rescues networks of interstitial cells of
Cajal in the stomach of diabetic rats. PLoS One, 2013, 8
(12) : e83904.

Lee A, Chan SK, Fan LT. Stimulation of the wrist acupuncture
point PC6 for preventing postoperative nausea and vomiting. Co-
chrane Database Syst Rev, 2015, 2015(11) . CD003281.
Zhang Z, Wang C, Li Q, et al. Electroacupuncture at ST36 ac-
celerates the recovery of gastrointestinal motility after colorectal
surgery : a randomised controlled trial. Acupunct Med, 2014, 32
(3): 223-226.

Cheong KB, Zhang JP, Huang Y, et al. The effectiveness of acu-
puncture in prevention and treatment of postoperative nausea and
vomiting — a systematic review and meta-analysis. PLoS One,
2013, 8(12) : 82474.

Bragg D, El-Sharkawy AM, Psaltis E, et al. Postoperative ileus:
Recent developments in pathophysiology and management. Clin
Nutr, 2015, 34(3) . 367-376.

Yang ZK, Wu ML, Xin JJ, et al. Manual acupuncture and laser
acupuncture for autonomic regulations in rats: observation on
heart rate variability and gastric motility. Evid Based Complement
Alternat Med, 2013, 2013. 276320.

Zeikigt, XOSCHE, BRGEME, 5. 4R o AN B s TR
BEARE H I 20 a8 K B 28 D0 B8 19 R . EF R BF 5T
2016,41(3) . 240-246.

Zub-Pokrowiecka A, Rembiasz K, Konturek PC, et al. Ghrelin
and gastrin in advanced gastric cancer before and after gastrecto-
my. World J Gastroenterol, 2011, 17(4) . 449-458.

Andrew L, Edward L, Yvette T. Mechanisms and treatment of
postoperative ileus. Arch Surg, 2003, 138(2) . 206-214.

R, A, B, GE. G BT IO I IR R 1 TR
FIAIH B B DIRe s . I R R 2= 24 7, 2017, 33(6) .
567-569.

SRR WP, BRI, 4. TEAS T %1 W 575 A9 78 A &
X IL-6 5-HT SUMARIBESE. #8524, 2016, 7(16)
32-34.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

(27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Schwarz NT, Kalff JC, Tiirler A, et al. Selective jejunal manipu-
lation causes postoperative pan-enteric inflammation and dysmo-
tility. Gastroenterology, 2004, 126(1) : 159-169.
Wehner S, Vilz TO, Stoffels B, et al. Immune mediators of post-
operative ileus. Langenbecks Arch Surg, 2012, 397(4) . 591-601.
Lim HD, Kim MH, Lee CY, et al. Anti-inflammatory effects of
acupuncture stimulation via the vagus nerve. PLoS One, 2016,
11(3): e0151882.
Song XM, Wu XJ, Li JG, et al. The effect of electroacupuncture
at ST36 on severe thermal injury-induced remote acute lung injury
in rats. Burns, 2015, 41(7) : 1449-1458.
W, AR, T, 4. 8 R AL F O IO I s i
TG ARSI | W D RE B R JE B B . Y A
B2, 2020, 33(11): 118-122.
FER. ALER R = xStk R K B NO L GAS |
EGF W52, £t Rl IRZ4, 2010, 26(7): 59-61.
Peng MF, Li K, Wang C, et al. Therapeutic effect and mecha-
nismofelectroacupuncture at Zusanli on plasticity ofinterstitial
cells of Cajal a study of rat ileum: BMC Complement Altern Med,
2014, 14 186.
Hedrick TL, McEvoy MD, Mythen M, et al. American society for
enhanced recovery and perioperative quality initiative joint con-
sensus statement on postoperative gastrointestinal dysfunction
within an enhanced recovery pathway for elective colorectal sur-
gery. Anesth Analg, 2018, 126(6) ; 1896-1907.
ST, SRR, ARSI 28R L RO I ARl TR
BHEARIE B IR0 m. AR 225K, 2020, 40
(8): 4.
SRAEIRL, WSCAL. £ R R HURIEOR B BEAE R S 1 A S RE R
T TR PEAN. ob [ v P R 2 5 SR 2R A, 2020, 26
(5): 864-870.
Alizadeh R, Esmaeili S, Shoar S, et al. Acupuncture in preven-
ting postoperative nausea and vomiting: efficacy of two acupunc-
ture points versus a single one. J Acupunct Meridian Stud, 2014,
7(2) . 71-75.
Tatara T, Kanaji S, Suzuki S, et al. Evaluation of the result of
single-incision laparoscopic surgery for gastrointestinal stromal
tumors in the stomach. Surg Case Rep, 2019, 5(1): 50.
WOk, WO, HE, A AR EE 28 B 5 F ) EO6 i
BEti-IBRA A B B S R AR B A A
&, 2015, 35(3) : 340-343.
EhUE A EHRRBURBISY. $HRIBESY, 2016, 41(5) : 377-387.
H5E, SRR, M. A SEON EHRRBUR BOR B0 IR. 4T
FIRFSE, 2006, (6): 372-374.
Lee S, Lee MS, Choi DH, et al. Electroacupuncture on PC6 pre-
vents opioid-induced nausea and vomiting after laparoscopic sur-
gery. Chin J Integr Med, 2013, 19(4) . 277-281.
AATI, HEHE, BRBOR. AR 28 K i i RO U TR
JEE B T BTG AR BURBCR K B WA S REW T A LL K. A
BRI, 2018, 52(2) : 125-129.

( Wk H 491:2022 - 05 - 26)



