Advances in Clinical Medicine Ifi/REE2£HE /&, 2026, 16(2), 990-997 Hans XM
Published Online February 2026 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.162478

2R MR RIAE S /B S B iE S R
NEBERERBHEFABERGEFRE

—— I RIREMEREHL T BR B 5T

HAC, T, FARS, AHL2, & 2

TP R AR XN RE B REER, T T
PR RS IR EBRIE AL, P R T

Weks H . 20264F1H3H: FHEM: 20264F1H28H: & THM: 202642 H5H

HE

HE: @l KA, B, DE. REWRITSTRIIGRIIT, X2 HERNE (TEAS) T IEB & /NS
B ESREEETREEEREMEFAREERNGEHREHITHI. Hik: %FE20224£8H~20254
SHE, MR BB X ARERNATIEES B HETF AR E 2200 MEHL 5 A0 BAMTEASA, 44110
Bl . TEASZL % FE7E FREEE S 8730 min, SRS N IR . &= B7CHIHGrR, 8 R 5% 2/100 Hz.
Y8 (7~ 11 mA) T4 By 7L FELI8E . %o BB ZELR P FRIRE PR OSERG I FELARE, (BAN4A T BRI, TERE RS
RDFFHBRA/ NS BESER. 8. SHRANSE, TEASHARPF RV ERRD, RERE
IE4E5E, FEREESEEHAEERBIRE TR EMR . 4ib: TEASEA/NESENES SRS T LA &
KEEEEEHETFRBERAREEHFRE, TEASEBEARNKMEHLERBERIERE H1E.

XK ia

2 B AL RIB(TEAS), /MEISERMRESRNE, BEREFEFR, RERHRE,
B 2R iR Fe R

IR

NESIF: ¥Ouh, W, REHR, FIFIC, R 20 R RO A /I R A S S R B S T T
AREFHEARFEATREN]. GRS R, 2026, 16(2): 990-997. DOI: 10.12677/acm.2026.162478


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2026.162478
https://doi.org/10.12677/acm.2026.162478
https://www.hanspub.org/

¥t &%

Transcutaneous Electrical Acupoint
Stimulation Combined with Low Tidal
Volume Ventilation Strategy Improving
Postoperative Recovery Quality in Patients
Undergoing Laparoscopic Gastrointestinal
Surgery

—A Prospective Randomized Controlled Trial

Yuansi Huang!, Yafeng Wang!, Weilin Zhu?*, Bingwen He2, Lu Gao?

IDepartment of Anesthesiology, The People’s Hospital of Guangxi Zhuang Autonomous Region, Nanning
Guangxi

ZDepartment of Anesthesiology, The First Affiliated Hospital of Guangxi University of Chinese Medicine,
Nanning Guangxi

Received: January 3, 2026; accepted: January 28, 2026; published: February 5, 2026

Abstract

Objective: To investigate whether transcutaneous electrical acupoint stimulation (TEAS) combined
with low tidal volume ventilation strategy can improve postoperative recovery quality in patients
undergoing laparoscopic gastrointestinal surgery through a large-sample, randomized, double-
blind, placebo-controlled clinical study. Methods: A total of 220 patients who underwent laparo-
scopic gastrointestinal surgery in Guangxi Zhuang Autonomous Region People’s Hospital from Au-
gust 2022 to August 2025 were randomly divided into a control group and a TEAS group, with 110
cases in each group. In the TEAS group, bilateral Neiguan (PC6), Zusanli (ST36), and Feishu (BL13)
acupoints were stimulated with sparse-dense waves, a frequency of 2/100 Hz, and a current inten-
sity of 7~11 mA, starting 30 minutes before anesthesia induction. The control group received elec-
trode placement at the same acupoints but without electrical stimulation (no energy output). Both
groups received low tidal volume ventilation strategy during surgery. Results: Compared with the
control group, the TEAS group had reduced intraoperative opioid consumption, shorter postopera-
tive extubation time, and better effects in postoperative sedation control and promoting anesthesia
recovery. Conclusion: TEAS combined with low tidal volume ventilation strategy can significantly
improve postoperative recovery quality in patients undergoing laparoscopic gastrointestinal sur-
gery, and TEAS has high clinical promotion value in the perioperative period.
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1. 5|

WE G I B S AR i A, RRIBE ST IR T B E AR NS AE AR AR IE T AR, e i (e R
RIIRERI PR . IR IS PO IR A RSN A R A, BT e R AT 2 i R A e SR 1D 1)
Rz —, WIS AR ZR . RAEYNGIT 7 R, BRI AR 22 53 1) A
IRAFAE, A 2 BT TR

22 Jz T HL ) (transcutaneous electrical acupoint stimulation, TEAS)Rl & 7 24 & I7 IR 4 2 fh 22
F Il (transcutaneous electrical nerve stimulation, TENS), PAHIGA . #AE BE A EI1EH D B %, BN El
ARIABE AR AR — o HAE WL AT BE ST B LR E P, 0 SRE PR -1 R R 50 i MLV 547
R[1-[4]. FEREOTFC IR, FRECRR E AL AT OE M ATIIHI RS, 7 AR R RO [5] IR S, )
T [6]5F TEAS A Bl T4k 7 5 1 itoes 288 17 160 Jes B Fifs D0 S A I BRI 5 - ) LI 8 0 2 A0 0, k2D R o BRI
Zi MR, AR IR ] XK FLAR R N TR AL D5 B B T B AR AR RIS S5 . AR, H T
KT IRIEHT TEAS A /N R il Of 3738 S AR S5 55T & 1520, {7575 e L R R AIE et — 2P 0
ks

2. MRFAEE
2.1 ARMR

B PO B IR XN R EERE 2022 4E 8 H & 2025 4 8 FWIa 3% 2 5k b B g AR B, s
B BB BTN S R BB IS, 36 220 HINGE. AHF7E AT P9 B 2558 B R AR R S5 HE
JUIH (GXSY21-49), HHJ PR F A XN REE BEAR B2 D s (it 5. KY-GXSY-2020-1 5).

NibriE: (1) 4ER > 40 % (2) THitH-UER A > 1.5 h; (3) WK MAIE > 92%, (4) ASA I~IV
Z¢; (5) =G, MRS (6) AT AIEFE .

HEBRbRitE: (1) ALOTIRES IV % (2) 22FAR: (3) BAM™EINKIE, AR <14 (4)
MRS 1A AEE R SO R <90 mmHg; (5) & 1 H WA SUEIPIR 25 sl Ik M AE 55 (6) 44
JREFEE >30 kg/m?; (7) B EASHIHEMEMAS . OB TSR 8) 5 T HbT
TMERE T (9) AR S INZIE s A 21T A R = .

SIS EbrdE: (1) BF AR W I FESMROERAE (R L > 1000 ml 5§); (2) FARIFMLE P
HETFIE: (3) FARKI] <1.5h; (4) KA EARFME. KA H ROEBURFR A B LA B 4k 8452 100
& (5) BRI E RG] (6) EBYT RN R B E SR AN ESRBATR

2.2. W34

AT FEBEAL 23 2H % A AL s BEN L 41 528 . 13 ] Microsoft Excel 2019 %4, @it Rand (7%)
Hh 220 B Ak 2R E AR RRBEALEL, HF4% 101 LUBIBEHL G 2 TEAS 4(n = 110) 5% R4 (n = 110). MR
BELEL A BT, SR T X AHBENLIE (X ALK/ 4 1 6). HHAS 528 I EE 5P RO S8 A 5 R
FRBENLT I &% . AiEh. T m T EE, MMSERARCRE. ZaE N, By
TS RLAE B LR AN IS . BT T IO VEMERR, AWF R 2R 45w PRl 8 W E
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2.3. FmRE*

TEAS 4. BRIFE AT 30 min, SR Z R ARG ITAL . LB BRI Y 56X, & = BRI iy
JR[TI-[9], KBRS, AZ 2/100 Hz, HLIRHRE (7~11 mA) DL BRI 52 i 5 K N B

SRR, T A 57, AL = B Mg/ S5 T 1 oom, AESCERALRENG FE b, ATR 2/100 %%, fRoR
KT5%, ANETHRE, TReEfb.

PRIZEL T N SAAR A B i PR e B A B, SR F /N R U R AT L UE R E 2 BRI . ALK
WA 5k DAEAE A (Predicted body weight, PBW) ¥ & #] < & 7 ml/kg PBW (53 kg PBW =50 + 0.91 (SZFr
B —152.4); 4 kg PBW =45+ 0.91 (S2hr & — 152.4) [10]; WK 1EJE(Positive end pressure, PEEP) A 5
cmH20, HERF NS 50%; PETCO 235~50 mmHg, U1 SpO2 < 92%, W2 4 LLSIKIE 10%i54 7 IR

PRI . K22 50,05 mg/kg). HOFERKTE(0.3 malkg). 2725 A JE 0.05 pglkg). % PEi4E (1 ma/lkg)Zs.

REELESRF: PIVHMY 4~6 molkg/h, 5T PIEEIKE : -EaEEY 1% vol, HisF KJE: 0.05~0.2 pg/kg/min,
JIi] it 2 i AR H AR 0.15 mo/kglh, AR 30 71 S H0A T & . FAREE AT 30~60 min, W45 TE75F
X JE 5~10 pg.

RIGBUR T %: #7255 AKJE 150 ug, T 100 ml A3 #E/K, H575E 4mi/h, PCA HR Fifarfl &N 0.5
ml, [AIR@ A [R]85 A 15 min.

ORI E 2 JERRE YRR IR B . R H, 4ERF BRI > 36.0C%%.

2.4. MEIGFRRITHOEMN
F LR AR R I E IR T > (Ramsay E43) 57551 & 0F 73 (Aldrete P43 ) FIEIETHRI ICU %,
WELE R ebR: Bl ARG FER . AR5 1S BRI 8] A i A]
25. Gt A*
el KH SPSS 26.0 BT GEiH 0 M. THEEEE A IES AR X+ Fon,  4LIA] EL&R A
MSTREA t A5 THBCORR I SREE T  B (%) iR, R 2 RIGEL Fisher MEHR, B /0K
&, XH Mann-Whitney U 1656 . ZIAXUINREE, P <0.05 NZEFA ST ERE L.
3. &R
3.1. —pgEs
TEAS ZUFIRHEZH ASA 202, YRR 4RI, AKEE . BRI . TORMAIRI R, 2R LS E
X(P>0.05), MWHRELRAERAR M. W& 1.

Table 1. Comparison of baseline characteristics between the groups of patients
=1 MABE—MRIFALR

i H S (n = 110) TEAS 41(n = 110) GuitE P1E
ASA 53 2 [151(%)] Z=-0.088 0.93
ASA 1% 34 (30.9%) 36 (32.7%)
ASA 1% 76 (69.1%) 72 (65.5%)
ASA IV 0(0.0) 2 (1.8%)
PER[51(%)] 76/34 70/40 22=0.733 0.392
FIE (D) 61.67 +7.81 60.95 + 10.97 t=0.559 0.576

DOI: 10.12677/acm.2026.162478 993 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162478

A 58 (kg) 59.84 + 9.82 61.03 £9.28 t=-0.925 0.356
F A E] (min) 250.19 + 86.68 240.73 + 84.56 t=0.820 0.413
JRIE I 1] (min) 325.20 +87.81 325.28 + 88.89 t=-0.007 0.995

3.2. MR ETELESIERLR

3.2.1. ALAEE Ramsay 5 Aldrete {4 EL 3

ZERBGH R (P < 0.05). TEAS 41 Ramsay ¥4 2 4 Li 43 55 3% 5 15(95.5% vs 80.0%, P < 0.001).
TEAS 41 Aldrete 7> 10 43 Eb 45 {2 2 57 7 (70.9% vs 50.0%, P = 0.002), #HJ TEAS 4L ANk Bt phog 4
WE (% 2). SXIRAAELL, TEAS A7 REER e 7 EF B EEAR RN LLH1(68.2% vs. 43.6%; 2 =
14.291, P< 0.001) (# 3).

Table 2. Comparison of Ramsay and Aldrete scores between the groups of patients [n (%)]
= 2. FALAERE Ramsay 5 Aldrete iF4r ELE [N (%)]

A X HEZH(n = 110) TEAS 4 (n = 110) gt PA
Ramsay 143 72=12.201 <0.001
245 88 (80.00) 105 (95.5)
30 22 (20.00) 5 (4.5)
Aldrete ¥4 %% =10.058 0.002
94 55 (50.0) 32 (29.1)
10 4» 55 (50.0) 78 (70.9)

vE: KH Pearson K%, P <0.05.

Table 3. Comprehensive comparison of Ramsay and Aldrete scores between the groups of patients [n (%)]
% 3. MABEHEBERETINESLERD (W)]

WH  AEAHM=110) TEAS#(n=110) SitE P 4% KRAEIK(95% Cl)  NNT (95% CI)

F i 48 (43.6%) 75 (68.2%)
¥ =14291 <0.001 24.6% (11.9%~37.3%) 5 (3~9)
KiLFtE 62 (56.4%) 35 (31.8%)

vE: KH Pearson K7, P <0.05.

322 FARERSAERA ICUBREHRMELER
ZRBIGI AR (P>0.05), HEAEURHLMKES, BAITUERDIEAR A & ZFA 1CU K
KR KI5 (4 4)-

Table 4. Comparison of ICU admission rates for impaired oxygenation between the groups of patients [n (%)]
F 4 PMEFRFEERAN ICU BEGIHELEN (%)]

5 1% ICU % \[#1(%)] P1{H
o 2H 110 5 (4.55%)
0.212
TEAS 41 110 1 (0.91%)

VE: BT <5, Al Fisher i AL, P >0.05.
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3.3. MEBERELE /BIERLLR

3.3.1. MEBERFREREELE
PIZE R T B () 22 3 e GE v H4 8 (P > 0.05); SRS A LLAL, Z5A gttt (P <0.05) (3£ 5).

Table 5. Comparison of awaking time and extubation time between the groups of patients (X £ )
F< 5. FHBHBIEMEIMRERBLER(X +s)

i H SHHE 2 (n = 110) TEAS 41(n = 110) Zit & P 1Y
TE B [A] (min) 60.92 + 28.66 54.21 + 24.63 t=1.862 0.064
P I E] (min) 68.11 + 27.98 58.73 +24.75 t=2.634 0.009

e TEF, RAWMOIEAR t%.

3.3.2. FRHEENFKBGMEFEEELR
TEAS 41555 A J8 W FE 2 5% T HRZL(P < 0.05) 1 &7 25 A Je {8 F B 41 i 2 2 7:(P > 0.05) (#
6).

Table 6. Comparison of intraoperative opioid consumption between the groups of patients (X £s)

6. MEBREARPIFLGYERELLR(X £53)

A Xt HEZH(n = 110) TEAS 4 (n = 110) Giit ik PA
#IF K2 (ug-kgt-h Y 0.099 +0.031 0.097 +£0.034 t=0.443 0.658
25 K JE (ug-kgt-h ) 9.340 + 1.551 8.736 + 1.397 t=3.087 0.002

e TS, RAPRMSIHEAR t 5.

4. Wig

RS ORAP M USRS B T 2V PRI B I8 25 A 1E (Acute respiratory distress syndrome, ARDS)
B, RAERE —E K. RE W, NSRRI H A GE 50 Ak S U S AR S
HIE o FEBBF AR, /N AR I8 RS RE 2 AR IR I AR R AR [11] [12]. 34k, MR8 B
i FARAVE BT IHACE IR . SOAETEIW S WRR M EE T, E2ERER R Z. R, X
FKFARBE ARG E R R A IER . PR IREA A Bl B B2 AH G I RRE S8 0 L, 3™ E i R
BEREIF G I BT 1 4H[13].

AW TR R AT TEAS 10, J8/b T /NS A Rl ORI B 282908 6, AT AT sk Bl 26
2y SR IR BE LR | O I SN RN, R R R RE S, DT e B 5w R B
], HEMFTRES TEAS 8IS PIIE PR Ik R G B ok 7E o 2 108 % S R 1 P IR R R B 52, 071 58
1 DRl B TOR B P N U B2 AH DR [14]-[17].

PRALEEE R A Z TN ICU B L e Se it 2 5 (P > 0.05) . AT TEAS 4155 A ICU AU
2[R %4(0.91% vs 4.55%, P = 0.212), [l U 5 A 0 AR S5 e A ICU 1 5 il &3 b, 2 BilRIR
RS IREZEEAN ICU, 3 HINE RSP RAIRMMNETR =N ICU; 1 TEAS ARG RA 1 il E#H
R FARTER R = m e R E AR 10 h, BT Y HA A TAEANEUD H TAER- O, IR ERE 24
A BEEN ICU, (BAREASEIERGE. Wik, BFY AR . SCRiE: TEAS 1)
Jili R4 4 FITERIE 72 p B A 1A B[ 18] [19]

AT, TEAS 4 Ramsay P4 2 73 LBl T &, A Geit5 . Ui TEAS A 7 S re e e b
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YEFRE EHFR KT . TEAS 4 Aldrete ¥4 10 43 LLf 2 3 5, KRB TEAS HREREEFTFRIKE. 5
SHRAAAEL, TEAS A5 R B ER S T B AR HAAR TR M LL1(68.2% vs. 43.6%; y? = 14.291, P <
0.001), HAFAHH TEAS 4175 %6797 5 B3, mAe b FIx R4 &=, £ 1 6] S ik B A AR S (NNT
=5). ZX KK FEIR(ARR)IA S 24.6%, FURE IRIRICGE AR BIRfG, HA EZ M SCEHE T IME. BFFish
FWH: TEAS 75 75 e 1 BE (25 & R B UF[20] - B84 TB0M . B . DU B I ThE S £ L
B, IXIEFFEBAREIAR B 28 20 BRI AR

Zx b, TEAS BEG/NE/S 2 Im RS, fef B S B IEFAREENIARGKE R E, SR
G WOBT R RAMTER, T REPRARIRIR I RAE KR . AR FTFEZ O, Skidk— 550 IE K L
MELHE.

5. &

20 B XA FURIOBG /N R R, N T IR B B i TR, REE A, A RO
BETIRUE, RV BRSO 5 B S0 /0 A By 288 245 1 1 B R S R ) R A I T
TEAS #AEf &, AR IR {E .

HEE&mE
AR EZE BRI R 5T IH GXSY21-49,
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