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Abstract

Objective: This paper aims to explore the effect of early enteral nutrition combined with acupoint
massage on gastrointestinal function recovery in children after congenital heart disease (CHD) sur-
gery. Methods: A total of 120 children undergoing CHD surgery with cardiopulmonary bypass were
enrolled from the Thoracic and Cardiovascular Surgery Department of Ruikang Hospital Affiliated
to Guangxi University of Chinese Medicine between January 2024 and December 2025. They were
randomly assigned via random number table into four groups (30 cases each): control group (Group
A), early enteral nutrition group (Group B), acupoint massage group (Group C), and combined in-
tervention group (Group D). Group A received routine postoperative care; Groups B and C were
given early enteral nutrition and acupoint massage respectively on the basis of routine care; Group
D adopted combined early enteral nutrition and acupoint massage. Postoperative first defecation
time, bowel sound recovery time, 7-day incidence of gastrointestinal dysfunction (nausea and vom-
iting, abdominal distension, diarrhea), and postoperative hospital stay were compared among the
four groups. Result: 1) Gastrointestinal function indexes: Group D had significantly shorter first def-
ecation time and bowel sound recovery time than Groups A, B and C (P < 0.05). These indexes in
Groups B and C were superior to Group A (P < 0.05). Group C showed earlier first defecation than
Group B (P < 0.05), while no significant difference was found in bowel sound recovery time between
Groups B and C (P > 0.05). 2) Gastrointestinal dysfunction incidence: The total incidence in Group D
was 3.33%, obviously lower than 40.00% in Group A, 16.67% in Group B and 16.67% in Group C (P
< 0.05); Groups B and C also had lower incidence than Group A (P < 0.05). 3) Postoperative hospital
stay: Group D had the shortest hospital stay compared with the other three groups (P < 0.05).
Groups B and C had shorter hospital stays than Group A (P<0.05), with no significant difference be-
tween Groups B and C (P > 0.05). Conclusion: Early enteral nutrition combined with acupoint mas-
sage can effectively shorten first defecation time and bowel sound recovery time, reduce the inci-
dence of gastrointestinal dysfunction, and cut down postoperative hospital stay in children after
CHD surgery. Its efficacy is superior to single intervention alone, which can serve as an optimal
measure to promote gastrointestinal function recovery in postoperative CHD children.
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1. 5|8

5 R A% Uy IE 97 (Congenital Heart Disease, CHD)/Z 4 BK & 7 2 a1 AE B s, FRIE CHD
RIGZL) Y 4.095%0, FEEFTHDHGIE 15 JHI[1]. BEEEIMEA AR S OMEINEFF R A RE, CHD &
ILTFAREEBE AL, RFEFRRERT, HARE WD Re A2 WIFRAE. mIMEH . TR
GG REEZY) . RO S5 N 2 rT R BUR LB R s B B IEaREs, S sl R EK . (#
Fiby B O MR SRR, 2 E A AT SRR AR, REAAEBEES (A], BEAE T XU [2] [3]. PHEEH R
KH B Wkt A2 B s 12T ASCEAR G B miee, B)LE “IEMGm, BAokR” , KM
R Zi%) 5 = B Dhae 740, B Bis e T fe 5 SUK BRI R EL 4] T8 N E FRIE R Mg 7R e
(A% O SR mE, I BRS T IEE IR, Ry MR RE D Re, {2k B R W, BGE B al
J1[5]e TRALIZEEVE N R ERAL G AbiaTk, LA /CEWw Nt T, il fEcRe e s 2 = B ke
MRS P BB S A E, (RiEEmiEs), HEATH. LAl 2etEsmmis, S8 ILEK
JEHESZ[6]. SR B — T IS A I R SE B WoR tH— @ MUR, B CHD AR5 B 1 T Ae R i 1 s 22 A4 21
FLHI A, BT T DL i 3% 2 R S B0 B W3 0BG, =38 a9 B 5] 2508 IR
ANRZE

HET, &1 5% P s 752 80U 3% BE s s H T CHD RS 8L B G ZhRe vk & 9wt 7t & L kaE, 5=
FE L B3 L) S RN B M AR TE R GE b o ASHI U3 W DY 20 B, IR LI A TR
HIALIZEENT CHD AR J5 8L E I etk S g2, & EMRBCA T 107 MR, ik CHD R
J& B W he i B SR M AR AL AR A

2. IEARBER
2.1. ARMR

IEHL 2024 4 1 2 2025 4F 12 AR 7 A 2R 24 K 2% B Ja it e 2 o 1 O 1T 38 A B2 32 A S MG A CHD
FARIEIANENT TN R FEARITREZHEIAATII7], UIARJEE OIS [Eh EZE /TR, ) o=
0.05, B=0.10, JEHRFE(1 —B)=0.90, F & 20%MivE2, Hm&HER4H 30 6, it 120 4.

PINFRUE: ZOFRHE. OF CT #1i2[8]; il 1~6 %, 1TIRASMER CHD MRIEA; RJG 6 /NI
1R OO MR BNAE IR VG £20%, TR KFE M S 4ERE): &L N mE F &+
ZEMERET.

Hebrdte: T2 FAR . WEFARBAEFEBEN #: &3 E B pERTE . WIEsm. Bk
Wi s 0 N E SRR BETCVER 2 M W E IR s RS I O L 2O R 2R S I RRE .

P bRite: Bt R B LB AN R R N (U B L) R& IR W AR AR
R ERIB ML s BEORMAS A 01 58 BT RPN 3

22. ARFAZE

2.2.1. HHEFE
KHIBENLE 722 120 B8 Lr WA IERAH(A 4. BN EFEHB 4H). AL TEBEH(C H) M Bk
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FALUD A1), w4130 B, BEHLERE RS R N SE, LT REE T AEER T, Bsi Ry
BOUARE NH I Prdsf 47

222, FHoHER

VUZH &) L5852 CHD AR JG % M3, AFEIEIA/IFIR RS B I02 . . AR, %
PRI ML S5 BUREE S B ARTH SRR . Bk FFAET B (TR G . St O R )
FEREP (T AP B AE[9]. FESLIERE b, BT T

A HGHBA): A5 48 NN SR E . AL THERS, JHES TN EFREIGSA T, &
WiV 2T W RERL), MR AN 10~20 mL/(kg-d) T4, ARHRI 2 5B H BN 10~20 mL/kg, EEL
FIHARE[10].

B (R MM ETRH): RJE 6 A3 E) LRI ¥ FE(ds > 70 mmHg + 2 x i, OF
100~160 X/min). Jo/™ HEAX I & HATE H L, FFUR%S T 5 B 3R . WIARGEBEER B /K AR 2 e 77 9,
KR EFFEEN, WIIHEE 5mL/kgh), HFHEE S0mL/(kg-d). RJF 12 /NP LI 5215 L X
mL MEIK. BUWEE < RIREN 1/3), G REF, & HENEIEE 20~30mLkg, BEEARE 72 HEE
FHARE[11](100~120 mL/(kg-d)). # I EHWEEH, EFMRIF 1~2 /NG HBPPAE, DER ST B3 2
W% &SRR B, 0.3 mgkg, FEH 3 K).

C AR IEH): ARG 24 N IFAR LR AAZEE, & H 2 (BT 9:00 T4 15:00), K 15~20
N, FEER T R HBESAL RTFESH NS [12] AR FE[13], BARR: fMRg. BJLE
fvEM, R A FREZILVLT, A FRHRIRSOH NG T 5 LR IRZ00, Hokedtix 50~100 Ik, 718
DL L R e, ATER s . AV TE B4 FIRE A B LERMER R, 50~100 &, i
HERIR A BRI, BRARTT: R FRHEAE B LR S RT I S % 50~100 R, {ERATE . BRIENK
PAE P Rl AT R R 4 ~F, FTRRETEE 1 kb, B MR, EERIES, HHEE=EN: BA=
HALTAMNRIR T 3 ~F, REaisrg, MRS AL & 1 7 eh, (2B missh: BEE: DLEJL
FBR 7O Ly, G422 BE AR 50~100 WK, J1REiEvh, (RBERG T MG3r, S B Wmah o e BEERT VP4l
BILERRIE DL, BB RAEF AR, IRIREE B4R AR/ B IR BE 45, BRI R R D)L B LT L AR
ATAAE, A HBLIOEN OUE, B R LT S gk 2k

D HEAH): FEf st B AR IAMNEIRITRE C A% BET) %, THinfaE B4, C4
—H.

23. B

2.3.1. EELEF/IER

T ORHHEIS A 05 8 LRSS IR [ 97 % 2 i OCHEE (IS TR (N RE) s s B P N 1) RS 4k 2 /N
Wiz B)LT R 4 N%IR, FA%RIR 15, LB 4~5 W/min IR EFRAE, 10 MR G 205 %2 1
RN (/N [14].

2.3.2. XREG /G

B E IR AL R A 0T 7 AR EJLBOMREE . k. BSR4, LR E Sk
£ L LTV B P AR s AR SE SONBEEROR G 1 RIS 2 R ek L B PR s e
VB SUCNAEHHHME 3 kel b, KAE KRB R 15] [16]. TR A E mIEIIRE XL R R AR
CRAEGIHUBHIE x 100%); REEBRK: 0REBILNERTAR SR BRI K, BR8N 0
5% F B 2 R E .
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2.4. REEHI

F-FHAT 0 AN AT RS, A AEHE CHD ARG FERTE . BN S B AE . A ENT
FARPEE T, ek BTG I S e 283 T4 — 85, ZERAWE T2 57, BSEish
2 LT LR SE R, BRSO E R SR Excel2025 @A HE 2, WAL A EE,
WA B 10 e B S e A v
2.5. Geit ok

K H SPSS 25.0 A HATG 0 M. T EREG & IES 0 Mid U BEbrE =R, IR EL R A
NE 2581, Pt 2 EHECR )G LSD-t /56 ; 1508k LU (n) F1 H 4 Eb (%) o, 4Hia] Eb iR A
PR, PLP<0.05 NEFEE SR L.
3. &R
3.1. AR )LELBERELR

AWFFILGIN 120 BB, TEHEmH . TWALE)JLEMR] 5. KRE. JORBHFRBHRBR. =
W RR AT . VEVE DUIEAE) . ARAMEEAT ) 3250 bk BEL T IS 1) 245 3L 28 % R 7 T HEAT b, Z R gt &
(P>0.05), BAALLHENE .

Table 1. Comparison of baseline data of four groups of pediatric patients (n = 120)

F 1. WAL ELEREE (0O =120)

URE| e MHRA  BEINESRA A BEd SR P
n=30 n=30 n=30 n=30
TERE, %) % 15 (50.00) 17 (56.67) 14 (46.67) 15 (50.00)
0.634°> 0.917
% 15 (50.00) 13 (43.33) 16 (53.33) 15 (50.00)
IR () 3.42+1.53 3.49 +1.63 3.65+1.72  3.64+1.61 0.150* 0.929
£ i(cm) 96.43+13.98 97.87+1581 100.90+17.27 98.60+15.36 0.426* 0.735
T (kg) 13.86£2.80  14.03+2.92 14274299 14274274 0.147* 0.931
BIRZWIRI(F, %) VSDAE  19(63.33) 18 (60.00) 17 (56.67) 19 (63.33)
ASD NE  8(26.67) 9 (30.00) 9 (30.00) 6(20.00) 1773 0.954
EISIUBE 3 (10.00) 3 (10.00) 4 (13.33) 5 (16.67)
ODYIRET g, %) 1% 19 (63.33) 19 (63.33) 20 (66.67) 18 (60.00)
11 % 6 (20.00) 8 (26.67) 7(23.33) 7(23.33)  1.763° 0.958
111 2% 5(16.67) 3 (10.00) 3 (10.00) 5(16.67)
PRAYME IS 7] (min) 92.03+£43.02 92.00+46.51  96.67+4434 99.17+45.14 0.148* 0.931
= 2 ik BEL T ] ] (min) 6530+14.17  63.00+13.62  62.00+13.30 62.67+14.37 0.321* 0.810
H: a NF R, b AR,
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3.2. MBI EEZLBIEFRELR

D HARJGE IRHAMER TR g E kS ABRER T A4, B4, CHP<0.05; BA. C4HE
BRI T A 4P < 0.05), ZFEASIEEN, HBAYE CAnng &k & w19 )G 2 8
H, ERIEGHFE(P>0.05), AEERAMER AT, C AHER KR T B 4(P<0.05), W&
2~4,

Table 2. Comparison of postoperative bowel sound recovery time and defecation time among four groups of children

2. MAR)LAREIAS S Pk S BB FIHHER A L3

A BIEC TG A B[] F1H P ARG B CHEAT B[] F {8 PfH
XFHEZH (A) 30 32.36+4.94 39.88 +4.81
A N E R 4H(B) 30 2523 +£2.67 3433 £2.38
60.775  <0.001 61.693  <0.001
AL EEZH(C) 30 26.31£2.09 31.03+£1.89
A (D) 30 2127 +2.38 28.88 +3.49

Table 3. Post-hoc multiple comparisons of postoperative bowel sound recovery time among four groups of children

3. MERILAREHSERENENERSELLR

) () P ZA-)) BHIEXIHE PE
HHAMG N E IR 4H.(B) 7.128 (5.479, 8.778) <0.001
XTHRAL(A) UL AZ BE(C) 6.053 (4.404,7.703) <0.001
A 4H(D) 11.095 (9.446, 12.744) <0.001

FHAM N E FRA(B) TR (C) -1.075 (-2.724,0.574) 0.199
BE4H(D) —-3.967 (2.317,5.616) <0.001

TALHE FEL(C) 4 2H(D) 5.042 (3.392, 6.691) <0.001

Table 4. Post hoc multiple comparisons of the first postoperative defecation time in four groups of children

4. MERBILAREERHENENEFS EHR

) ) BIH (-7 BEEX P1A
RN E IR B) 5.550 (3.843,7.257) <0.001
XTHRAL(A) UL AZ BE (C) 8.842 (7.135, 10.548) <0.001
BE (D) 10.992 (9.285, 12.698) <0.001
FHAR N B 7R 4H.(B) L% BELL(C) 3.292 (1.585, 4.998) <0.001
B & 2H(D) 5.442 (3.735, 7.148) <0.001

T FEL(C) 4 2H(D) 2.150 (0.443, 3.857) 0.014

3.3. U4EB)LB ETER & £ 2L R

X HEZH T8 DhRESE R R AR 2N 40.00%, F- B N E 77240 16.67%, JXALI%EEH 16.67%, BkA4H 3.33%,
KA EE R BN, WHBILEEDRERILRERERBBFS 2 (P <0.05), WES.
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Table 5. Comparison of the incidence of gastrointestinal symptoms in four groups of children

F 5. MERILBMEEIR L £ R

A TEIR A =30 FEYHBHAEFHAn=30 NAZEEHn=30 BKE&Hn=30 FitE P

JERK (151) 5 1 3 0 15.583  0.025
JE5 (f51) 3 2 2 1

AL IR (1) 4 2 0 0

SR AIEL(%) 12 (40.00) 5(16.67) 5(16.67) 1(3.33)

3.4. B B)LFREERATHC LI

SIESMERL, WHELREERMN KA S ESSM, RABERTZS i THE . &RE
Ny A FARJEAERER K KT B 41, C 4080 D 41, PO4LE ) LAEAR G (ER K _E 2 7E & it %8 L(P<0.05),
T2 6.

2 LSD Fn £ B R ER, B4, C4l. D AARGARH KIETXHRA, ZRE5ITEE N,
DA C4. BAHM A Hia 27552 (P <0.05); FALIEBEA S B NS TR 2 R g2
B X(P>0.05), BAANZE 6. %7,

Table 6. Comparison of postoperative hospitalization duration in four groups of children

6. MERILRBEIEREHK LS

il 1% RGBT () F P
XTHRZH(A) 30 9.82 +2.41
IR e TR A(B) 30 8.07 £2.00
10.467 <0.001
JRALZEE(C) 30 8.12+£2.48
B4 (D) 30 6.65 +2.44

Table 7. Post hoc multiple comparisons of postoperative hospital stay length among four groups of pediatric patients

= 7. AR REERMKINERZELR

ZH (1) HIT) YIEZE-D) BEX 0 P
RN E IR B) 1.750 (0.628, 2.872) 0.003
R (A) EhE: (9 1.700 (0.578, 2.822) <0.003
PG 2H(D) 3.167 (2.045, 4.288) <0.001
FLHA B SR A.(B) TR R (C) -0.500 (-1.172,1.072) 0.930
B A 4H(D) 1.417 (0.295, 2.538) 0.014
TN AR BELH(C) A 4H(D) 1.467 (0.345, 2.588) 0.011

4. g

4.1. BHIBNEFREKAGHZES CHD RERBILE NS E(ER

AWFEEE RF, WS (D ARG & UCHERRIN [5)5 f 5 kS I [R5 42 25 4 T HoAh =2, HOAr 4%
FEAL(C AT RN E IRE®B ), 1N E IR S AR R R Adedt CHD AR5 EJLE 7
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AR, HBBE N HBCRE R . WERLEI B, 5300 e IR E 208 UL R gt k1
F e AR5 5 St R P38 IR AT BN B R A B SR OB SR IR (A R ) AT 24 R i 5 B B 1) 52
Bk, WD E R AL[17]; [, B IRV R TEA R 52 48 A e g, et B il s, 2t
T 408 46 P 8% 5 WA S I 1) 45 1 X HE(ET TR (18] TTSEIR iy W FR O IR, A 2H) N S BUIE KA T 2 R
& RN SR ZE IR SR S Rk A2 S, BUE B sl IRIR S . A A% R A DS AE T B R E X
R RS S IR DI RE . AR BERANRE . EE A R =BE, By BRI E R
RN RZENBEZ AR LEWERA A, kB T EE19]; PONE 2508, R
B R, S0 B st [20]; BERR AT LR AR AR MG A, MG SR a5 S0
R FZ E A HE CHD A Ja 8L CHHE R 8] (4518 — 8. BhAh, JXNLI% BRI Rl A 28 - (AR 1Y
ISR AT, R TR 8 st e [21], X C HAR)EE RHHERCRIL T B
i E R

4.2. RHBAEFERAS MR EN R E & B ETh R X ALK EER

ARJGHEAKZ CHD BOLH WAEIR, 5 B WiGshiRss . sl i e, I8 EA A vl B0 s g ik is
FE[22]. AHEFEh, AREH-GR D HMEHERAD, WHFHNE IR SRAAZ EL e ek, BE T
MORFEAE . T A E FRIE I (e it B izl I RE AR, B IR N[23]; A% R R EE R T
T BRI AR S, HAE R AR AL RE TR T I S, AR IR [24]. BN, BRETTIUE
R O B KT, B B sl ), MRAS LD B, da /R

B E D Re R B E R HLARER R, D AR KAERNN 3.33%, BHEMTHM=H, frBkaT
TR AT R FRARA T B W T B RS o A7 B BT 7301 A SR 5 P 0 5 P DU R 9/ i 38 TR A2
PEARIRS « MEAK A AR [17]; S BRI T 8 Msh 1 5#E AT, BB, SOt & El6]. =&
BRE TN “LRIVIBRE” “HE5a B Mmsh /17 R W ZALSCE B mite, MOFROER AR R
fi%.

4.3. MRMB SRR

ARFRARAET . KAVILUR RS, BI0 T 5 P 75 7 12 B Rl T & 7 F B2 S 2
By WMEIEFRIR LG PREIR . AEALIEAR S 3 B0, ST THRCR: AL, B %pg, 4%
ARSI . R O TERE, REAUEME IR RN LT RIIBEYT, EE RS TR
TEIE BB R . SRR R SRR TS bR, X O F AL AR AR . AR
JELrhl . KREARTEI, EKBEVII IR, FEHh S W RN A MIE s, S Wir B S T
(O QLASY IR TR
5. &t

L B PR R TR A B T A A e T M SRR AR L AR B  HEATE e ) B e 3 406 A i
6], FEREAEE BT AL AL IR AR . T FCR BB 0T SR A B Py 7 7 R R FH T e B
(3. HBEA T AR, A, ST LRERIBES, AR IR RS B LE
P T B A (0 AT TR e, (B RN R R 2 T LA
A B

ABEFT LI U B 2 RS E R A T EEB A B R i A, AR ERHEAE S Y. KY2024-060-
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