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Abstract

Objective: To investigate the effectiveness of a multimodal intervention protocol guided by evi-
dence-based medicine compared to conventional antiemetic protocols in preventing and treating
postoperative nausea and vomiting (PONV) in adolescents with adolescent idiopathic scoliosis (AIS).
The aim is to provide more effective clinical strategies for prevention and treatment. Methods: A
total of 180 AIS patients who underwent posterior spinal fusion surgery under general anesthesia
at the Sixth Affiliated Hospital of Xinjiang Medical University from January 2021 to June 2024 were
selected. Participants were divided into two groups based on their PONV prevention and treatment
protocols: the control group (n = 90, conventional antiemetics including ondansetron as needed
postoperatively, regular assessment, specific positioning, and fasting) and the observation group (n
= 90, multimodal evidence-based interventions including preoperative risk assessment, prophylac-
tic combined medication administration, optimized anesthesia, rational postoperative drug use,
early mobilization, warm ginger tea, and psychological intervention). Results: In primary efficacy
outcomes, the cumulative incidence rate of PONV within 24 hours postoperatively was lower in the
observation group (27.8%) compared to the control group (44.4%). Additionally, nausea severity
(positive VAS score 240 mm: 20.0% vs. 33.3%), frequency of vomiting episodes (2.1 + 1.2 vs. 3.2
1.5), frequency of retching episodes (1.6 £ 1.0 vs. 2.5 * 1.3), and rescue antiemetic therapy require-
ments (20.0% vs. 33.3%) were significantly lower in the observation group than in the control
group with statistical significance (P < 0.05). In secondary efficacy outcomes, the Postoperative Nau-
sea and Vomiting-Impact on Morbidity Index (PONV-IMI) scores were lower in the observation
group (12.1 * 2.8), with shorter time to first ambulation after surgery (2.8 + 0.9 days) and shorter
hospital stay duration postoperatively (7.0 + 1.5 days). Treatment satisfaction scores were higher
in this group as well (3.8 + 0.6), along with relatively fewer incidences of complications such as
headache, dizziness, constipation when compared to the control group with statistical significance
observed across these measures as well (P < 0.05). Conclusion: Multimodal evidence-based inter-
ventions demonstrate significant advantages over conventional antiemetic protocols in reducing
PONV incidence rates following AIS surgery; decreasing associated symptoms; shortening hospital
stays; enhancing patient satisfaction; and lowering complication rates among other benefits ob-
served during this study period for AIS patients undergoing surgical correction procedures involv-
ing general anesthesia.
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1. 5]

/D HERE R B 01 25 (Adolescent Idiopathic Scoliosis, AIS) & — e A WL A = 4 505, 1E
B DR R RIS AN, PR SIAT W I T N, HRWIZR LR 2%~4% . 1250 A 3
IS, FEUEAE G BT, &n] gext O aer= LR ey, MEWRETER, 248
1R By Ui e B AT R OR P B A R (1] [2]. FARVE Y AIS IEZN0RYT FB, BEEIH IR A
e, BHAEsw IS — 20k, SeE B AP TR . SR, ARIEFEHEEZ MR RE, Koot B8R
, TEER B E ARG R AR S5 E R . AR5 LHX I (Postoperative Nausea and Vomiting, PONV)7E
PR RV 2SR 5 R AR R EE[3] [4]- F AR, IR RS PONV R AL AT 30%~70%.
PONV AMX &5 B R Sk ERATE, BRI T e S8 D 2hr, BIMPImERE, LR mT Rz
FiG, SIRGAORITETEER. RN, FFERRR Ot FEURE KB A, EFRBANL,
FERAT BRI R, HGINEEST o H B FEE A st W THOFEEEM S, Sk LR IE e §es] K
FERE . RSO B R, B PRHASHRE R 5] [6].

TE L HT IR AR SE B, B0 D ERR R MR A2 R 5 PONV (BTG TH IS 2 8kl (£ BGa 77
FEREARERTAR, Sz % IRRHARIE KRG, ARBTH . ARIE AL RIS L HE FAAER
KZEESR, FEPTERRSZEAT . T BEIT WU ] REARIS S — 2967, s A A AU S0 i & 1kt
250, HRBCRIFATAR, HTREFRRENERE . HERIN RN EA RN . LY BEBa T77%, anoh4%
JE&, BA—ENH, HHZ i E ) In AR IR AR T R4 7] (8]

I IE S 27 (Evidence-Based Medicine, EBM)F 22 Ay fift ot il PR ] RS (3t 1 37 i) S 8% 5757 . JBIE
[ 27 R A i A = TS N b A RE AN 2 56 55 24 Hi AT R4S ) B (R I R AE FEAE AR AR A s [R5 8 R 1)
MBI, € MR BT k. EFH D ERERIEEHMZ ARG PONV BB i6 H R JEIE L %,
BAEHEEE N, @l RZEaR. PR & E R IGRPT S, WU IRREE R LR A
SRR TG NG [9]o I PFUE R 22732, AT LA B TR AN [F) RS R 3R i M iR 2 AL & &, iidk
24 B HL, $Em PR SR R DA R RN . RN, (EIER SRR A ZMME T B, WE B
IR K o eAh, DBUE LS % 1R S A B T AT IR RS2 B, ek Rl = AR 48 5 72 S 3 BRI T A — Bk,
PE BRI T L[ 10] [11]0 PIUHAHT T8 G E 2= 5 10 77 1 BRI KT F DR R HE S A 5 %O
WX I PRI VI 122 2 B3 i SR BT R o3 BT A 9,y eleae B8 8 TR S T+ i 95 /K1 HoAT B I S 3

2. EREF®
2.1. FARTR

HEHL 2021 £ 1 & 2024 4 06 ALEHTSEERIRS2 8 N B B oA AR A B AT T ARG T
DR R AEN S L 180 #il, MRIEA G H MK (PONV) A T 253 A R (n=90): SR FH A1k nE:
Tig, WEHMN=90): FEXZHEAEETI P BF 8175 ARG ARPSF), BRI 20948 5 RRBE

2.2. PNFRE
@® & SRS ZWikr#E H Cobb fi > 40°HFARIFIE; @ FE#S 10~18 %3 B ASA /%% I~11 i (BLI5

ik
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R RE R E R GRS RIFE): @ Wi NSRS RE 1 2 LU B LA 253 assent A 10);
® KBTS IIHEIEH (ALT/AST <2 f% PR, eGFR > 90 ml/min).

2.3. HERRARE

@ & HACHHIEZIRE A ARFEHIHE R HbAle > 8%) B il 85 kA8 @ ARuT 24 /AL 1Ent 24
WE K S BT 2525 @ AEFEsh EE PONV s @ RAp] K288 > 1 mgkg 8iff
REMTE: 6 fFENFEIS(MMSE < 24 40)EiZ 5 HoAh Ik I AR R 5% .

24. ARF*E
AW FURAX BT, R B BEAL D Xt AL 541

2.4.1. MHRE

SCHtH M PONV E T %, B © AR5 FHIKIES &P F B 4 mg (M BUECMX RN 32 R 45
25); @ & 4 /PNIER AR BT (VAS) RGP OIRIEAEIR; @ fRHF ki 307z LUt 15
5 @ HRIAT ARG 6 /N AR AR

2.4.2. WEH

TE AU HEIL AN b St 2 A T 105 %6 © ERFTBYBCRH Apfel W5 R4t pirf 3
HEAT KBS VPAL, % & e B (>3 40 SEti s Ak Tl @ TERRIRS SHT 30 7 8h B kB A 45 T HL ZE KL S mg
MFELE A B 2 mg BEAT TR 42 @ RALKRIFE T %, KA & kR ia iy S0 447, 4ERF BIS 5
40~60), JEREAE SIS B FH B(<0.5 pg/kg/min) AR AR B (8~10 ml/kg/h); @ AJ55E 8 /NS
B3I 40 mg FFLE R ARG 24 /N ® SEit R EIESNHRI, ARJE 2 ARG SR LIS, 4 N
BiAkite; © RJg 2 TR EZREEX S0ml, [EFE 1/NIKEERZESS @ 46087 8T, &
FEARHET 1 KA PONV TUHHE BLEE . ARJGEE 2 /N — RGP 25, LA SRI7 iR AR AL S i 4%
1 FH 55 7 O R D 4 it
2.4.3. MEIBHR

1) FEITRERMR: RJG 24 /N PONV Rt kA% TOFEEE(VAS P53>40 mm A RHE). Xk F4E
WL TRRAEXRE. PONV T EFEE DS/ EE). 2) IREST AR Ibn 25 Bua 7 77 KRR
PONV-IMI &£ V58 IR FIRIGSI . ARJGAERERE BI85 4 Likert &3). KIBARE
B, RRERAZR FHRAER, QT MK AR, WM R K AEZR . BRE5E 3 I RO K AEE.,
2.4.4. GHEHZE

KH SPSS 27.0 A 43 Mo tHE TR LA(x +5 )RR, IR ELBCR ML AEA ¢ K258 THETERI LA n (%)
For, KA @RI Fisher HIUIMER L. P < 0.05 NERE R EE L. STEEMEEIRA Uit
77 FE(GEE) 73 #
3. R
3.1. 8E5EHBESH

AW TSN 180 BITEHT SR B FF A58 75 i & = B 8 Ak AN RHSCA AF B H AT F ARG T I DR K
PEFAEMIES L, AR ARG O AX I (PONV)BI I 77 5 X IR ZH(n=90): KA HLEM: 77 %8, Mg
(n=90): #ZEZHAIEIETT. FrA NG TR 56 U € T F07 ZABE VWSS, ToHh il ek
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It 2 180 19 B MR A EE A ST
3.2. FEEE—RBENWEER

PIALEE YRR BB fAE . BMI. Cobb ffi. &AM FERK . SeRIMOIESI . WIRAS
I SEARFR IS - 27 (P> 0.05), VLI NALEF AR LA L B2 R, W& 2,
SERVEEE R, NSRS RCR IR TR ISR, W 1.

Table 1. Comparison of general characteristics between the two groups of patients

* 1. MERE—-REHEER

(K3 ot B8 28 (n = 90) SEI6 20 (n = 90) P1H
FER(x s, B) 73+2.1 75+22 0.487
PEH (/%) 0.423
5 48 (53.33) 47 (52.22)
e 42 (46.67) 43 (47.78)
A ke, X*s,%) 28.45+5.43 27.34+5.49 0.320
BMI (X 5, kg/m?) 16.59 +2.43 17.02 +2.80 0.283
Cobb (") 475+82 45.1+7.8 0.532
15 1ML (n/%) 0.438
=& 1(1.11) 0 (0.0)
5 89 (98.89) 90 (100.0)
P PRI (n/%) 0.587
2 0(0.0) 0(0.0)
75 90 (100.0) 90 (100.0)
Fe KA TR (n/%) 0.367
= 4 (4.45) 3(3.33)
i 86 (95.55) 87 (96.67)
WA PR 2R G5 T (/%) 0.258
& 6 (6.67) 5(5.56)
4 84 (93.33) 85 (94.46)

33. AEBE T EIRKIERR

P EFE ARG 24 h PONV Zit KA R, BOFEE(VAS ¥53>40 mm APHME). IRk SRS TIX
RAEUEL 1L 25N RUG T T5 SR R AR b SE G R IR A L, AR EMER, EREGHHE L
(P <0.05), i HA TS0 2H 55 5% B ZH AR LI ELUA B 2 1 B AIR PON % A= S R0/ MK I R MK 350 AR

FSfE Xt B8 4H.(n = 90) SIS 4H (n = 90) P
ARJG 24 hPONV Bit kAR 0.03
2 40 (44.4%) 25 (27.8%)
4 50 (55.6%) 65 (72.2%)
TLFEE(VAS PE53>40 mm NFH M) 0.04
R ¢ 30 (33.3%) 18 (20.0%)
[ 60 (66.7%) 72 (80.0%)
AR i SR R 32+1.5 21+12 0.02
TR KA X E 25+13 1.6+1.0 0.03
PONV = #2543 2%
R 25 (27.8%) 35 (38.9%) 0.08
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R 15 (16.7%) 10 (11.1%) 0.20

B 10 (11.1%) 5 (5.6%) 0.15

1R 25N ROR ST 7R R 3 0.04
T 30 (33.3%) 18 (20.0%)
AT EE 60 (66.7%) 72 (80.0%)

3.4. FEBEREIGKIER

PG # PONV-IMI BERIFSr . BT RIRTESINIAI(CR). ASREBERECR) S TIT B D0 S
SHHAR A LR, R BV, ZREGI R UP < 0.05). BIHISEIRA SRR AL LL A AL
D KB AR J A B T R A A R R R A3

K& FotHE 4 (n = 90) SEE&2H (n = 90) P{H
PONV-IMI 23X F-4r 152+35 12.1+2.8 0.03
B IX T IRIE S [ (R) 35+12 2.8+09 0.02
ARJEAEFERECR) 8.5+2.0 70+1.5 0.01
YRIT IR VA 3.2+0.8 3.8+ 0.6 0.02
SLIR R A 2 (n/%) 10 (11.1%) 6 (6.7%) 0.25

W2 5 R 2 (/%) 8 (8.9%) 4 (4.4%) 0.18
EFR R A 2R (/%) 15 (16.7%) 9 (10.0%) 0.12

QT [BIHAAE K K A 28 (/%) 5(5.6%) 2 (2.2%) 0.16
W N IS 4 R A2 6 (/%) 3(3.3%) 1 (1.1%) 0.28
PR S5I2 5 H RRE R AE 3 (0/%) 4 (4.4%) 2 (2.2%) 0.32

4. g
4.1. ELFHFEEEFNZHNERNIMNL RES

TR RIS (ALS)E A —Fh o I T AR AR AT = e T, RN B ok 58
AW, AHRIEE 2%~4% G, X D B OME R MR . AIS AMUBEIRE FE E 5 AN, S0
JAANGE R BT, BEE IR, EaXh O Re e A e, ™ E RS TR 12]. FA
YERNIFIE AIS IEEFBL, fENGE BN STI6E. BB LR IESBEIE M, SR A G & Lok
(PONV)IX —F: i ) 7 5 LA S5 37 1) JE 52 R

AT, SRR A b 7 5, TSR 4 St 2 I IE T T, 45 SR BoR, 7R EEIR R AR
JiTH, WEEHAEAR G 24 /N PONV Rt KA B FEREE . MR AR B TR B AR REL L e 1254
ARURTT TSRS b, SXTIRAM A B E R P < 0.05). XASRY, ZEIEUET TR K
PONV A4 Z DL K i /b R ek MR VB AOR 2 Rl R ATE F Apfel YE4r RGN R HEAT KU A
B0} e fes SR SRR A T, SEI T OREWE TR o RIS S ATER A 4 T M ZEORAA RO FE T F] B TR 1 45 24
PRACIRIE 7 28, F2AFa I ] 2K 2540 B b AR VRS S R, DA BOR S5 B FH BT 3 UC 4R S5 4 e, 25 5F 1,
HRUPBEL T PONV BIRAERBS[13] [14]. FfEREIGIRIENS b, MEALE PONV-IMI #EPF55. HIX TR
TEBNIN ] RS B R H DA S IR I I s B PP 43 5 D7 T R RE SB35 A0 T FRAEL(P < 0.05). X RRE 2 A5 U1
WETFTAML eI PONV IR, B REA RU4e F B E R ERC E], PRAR G IR AIE R AR, md
HEIT IR . RS TR S, 45E RS ORI 22 4E LSOO AT N T A R i, (R T R
Waiae s, oG 7 EE OERA, SRS I RE SRTHRE AR R T RRAEH[15] [16].
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4.2. BLOFEREMEENENETT A

SEGRETRRKPHAT M, JEIEE A H D SR RN RS PONV Biih 4 (L9 2 m
Gy Mo ARGINEAAEMMR — 20T, WAL, AOCRAE, 551K VEHE . HERS R RN
FEANRN[17] (18] MfEUELS il KGR R VRO AN A v ot I ACHE L, ORI R R ZE S it 1 5
B EABIPHERE . B RENE TR I BT XA ] XU R 3 83 iR 29 AL & S &, 5 i
AL, R A ZRPHGTBL e B MERR, PREIRRSCE, 1 BB 00 2 53 S8R )T
A—ErE, A BT BE19] [20].

SR, AHETEMAEAE — € JR PRIk . BT B SR EE LR 2 58 N IR B BEREAT ,  FEASSRUSAR X B —,
FIRERZIAE SO R & 1. tbAh, RS 2 REAIEIETTRAEFEMK PONV KA RE S THIG T RIFBUR,
BT LGRS AR RO, W QT [AIIRER A AR W ANTER R A R &, BRI AL Z AR o
BHEFEF(P>0.05), (HiTRAERS], TRETCIEAEDR V(L T T T X L8 AERIFEMA[21]. AR
FOAT LAt — By KA R, 20T R IT, DA IR sl R RN, ] DUR ARG A A XU
KZ 5 PONV BAEZ AR AR, #t— B IER ia sk . toh, BT BRI AR, BrifibiiG
F B AT REAWHREL, NFFERE IR LA NAUELS 2 0 vams, O DR R A 2 A
PONV [BaHR BRI T 5, DISEscE B fil)s, $2THER T RS KT
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