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[#Z] BH I # S MR (enhanced recovery after surgery, ERAS)7E L 26 K M H A1 ™ (8 % Bl R
WV R B ACR . E O 2020 4F 10 A ~2021 4F 12 F 118 F 3R Be 42 32 I 6 801 7 AR B A o8 1 E R
B9 90 1 51 KA A HE Oy BN AT AR BT A 30 A% B OKE 8 L0 S ERAS 41(45 1)) A%t IR 41 (45 1) .
ERAS 41 R Fin s e 52 A 0 fE A7 A8 3, A0 46 A & 80 s 8 52 b BT AR 1A ook e ) O £ DR T | ikt e 3ot
TN 51 B a2 N 4 1S IO i X TR 2R A G BRSO BSR4 LA T I R
FACK FE B, I A48 b 2 45 B F AR 2SSk ik 1a) R JE A e B I &RE & A48 B0 LA KR IS 3d IR T 43 1k
W EE KR S AR R AR JF 5 1.3 KM ZL & 11 (hemoglobin, Hb) . 1 1 (albumin, ALB) 1 [1 41 i /- % -6
(interleukin—6,1L-6) 55 . 85 5 T A7 & HUF 58 TR o RIS 3d 1 ERAS 20 /LR 43 W] AR T XS B4
(P<0.001), BILIKE W E BT, 4 A #F oK U] 2 T X B2 (P<0.001) . ARJS 3d 9 ERAS 4RI FE 20 43 51
A 27 BRI 44 1R A B % s R IR >38.5°C, ERAS 410 1 fR 1K (*=7.211,P=0.007) , ERAS £ 1t i 26 6 T AR )
AR LK AT 8] 439 8 11.045.6h A1 30.1£8.1h (1=—13.028 ,P<0.001) , R J& £ B H 431 2} 6d(6,7d) F1 7d(6,7d) (Z=
—0.206,P=0.040) ,ERAS 203415 A% F X B2, R J5 ERAS 41 F5t B4 20 %A 8 141 (17.8%) F1 6 4 (13.3%) H L
KA IE R AE (*=0.338,P=0.561) , P20 ¥4 L) 4% i 1 9 sl M6 i a0 DL . RJA 55 1.3 R4 48 JL Hb Rl ALB ¥
Gl 25 (P>0.05), R4 1 K ERAS LAt B 41 1L-6 23 %] M 147.7+116. 1mmol/L A1 184.5+144mmol/L (1=
—1.334,P=0.186) , RJF £ 3 K IL-6 43 %14 19.4+12.2mmol/L F1 33.5£26.3mmol/L (1=-3.252,P=0.002) ,ERAS %1
W A T RIS () 0 R 2, 4598 . S A BB aUAH Lt ERAS Al A7 2% 42 w55 2 R M3 R 00 it f8L Bl AR 300 48 K
PR LA JG F W R 9 AT IR
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[Abstract] Objectives: To explore the application effects of enhanced recovery after surgery(ERAS) in the
perioperative management of children with congenital scoliosis(CS). Methods: 90 pediatric patients with CS
treated in our hospital with posterior osteotomy and bone graft fusion combined with internal fixation from
October 2020 to December 2021 were included in this study. The patients were divided into the ERAS group
(n=45) and control group (n=45) according to the periorperative management model. Patients in the ERAS
group were managed with an accelerated recovery protocol including preoperative education, high protein diet,
shortened fasting time, optimized anesthesia, non-excessive fluid infusion, decreased drainage placement, and
multi—-model analgesia, while patients in the control group were managed with the traditional model during
perioperative period. Clinical data comprising perioperative fasting time, postoperative length of hospital stay,
complication rate, and amount of oral intake, pain score and body temperature within postoperative 3d, and

laboratory tests included hemoglobin(Hb), albumin(ALB) and interleukin—6(IL-6) on postoperative 1d and 3d
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were collected and compared between groups. Results: All the patients completed the surgery successfully. In
the first 3 days after surgery, the pain score of the ERAS group was significantly lower than that of control
group(P<0.001), and the diet of patients of ERAS group recovered faster with a significantly greater amount of
daily intake than that of control group(P<0.001). Within 3d after operation, the maximum body temperature>
and the ERAS
group was significantly smaller in the number than control group( x*=7.211, P=0.007). The fasting time were
11.0+5.6h and 30.1£8.1h(t=—13.028, P<0.001) and postoperative length of hospital stay were 6d(6, 7d) and 7d

(6, 7d)(Z=-0.2057, P=0.040) in the ERAS and control group, respectively, and the ERAS group was signifi-

38.5°C was observed in 27 and 44 patients in the ERAS and control group, respectively,

cantly shorter than control group. Postoperative complications were observed in 8(17.8%) and 6(13.3%) patients
in the ERAS and control group( x*=0.338, P=0.561), and the most common complication was mild abdominal
pain and distention in both groups. Both Hb and ALB in the two groups showed no significant difference on
postoperative day 1 and 3 (P>0.05). IL—6 tested on postoperative day 1 was 147.7+116.1mmol/LL and 184.5+
144mmol/L. (:=—-1.334, P=0.186) while the data was 19.4+12.2mmol/L. and

33.5+26.3mmol/L(:=-3.252, P=0.002) on postoperative day 3, and the ERAS group was significantly lower than

in the ERAS and control group,

the control group. Conclusions: Comparing with traditional model, ERAS can improve the perioperative man-

agement level, promote the early recovery, and decrease the postoperative stress reaction for pediatric patients

with congenital spinal scoliosis.
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i e 5 . A BE ) 1) B KR5S AR ERAS Filfg
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121 ABEERL (1) ABEEE: ABg)E h EE
Tt B E RIE ILE AT E #, /4 ERAS
IR T, UL K E RS B T
Y5 (2) 8 FRPPAG R LREE I8 A BLVEAR i £ T
H. (screening tool for the assessment of malnutri-
tion in paediatrics, STAMP) PFAf £ L& 720k &
BRI G & F% . r A BILY A T e E N
e,
1.2.2 REIHEHE (1) Wb AR RSB K &) . fr A
BILARH 0 B HIRE KR (10ml/kg, & <
400ml ) 4E - HE T 5, R AT 6h & 4= U sl K L&
VG R, R AT 2h DRI OB (Sml/kg, B <
200ml) JG A58k . AR HIT & FARBILAUH L TEDT
AR NN s 45 5 TR B LA S5 Rr I ) 45
e, T AR [R] X LA i D) 74 1 ) 2 2 TR SRR B
e A 8 LA I (R A Bk sl J AN (2) T/ | A
R i BRI L, R R 22~
24°C AR R T XUBILZE R A4 5 (3) 8 AT < SRR
I L SE A 36 75 4 1 (50~100mg) .
1.2.3 R (DO 5 . & BT LL R
W28, TEORIERRBERICR 251 S R B LRSS AT
PR T i TR A RR T B 0N 5 (2) Pk
MR TT 58 R AR T 10036 97, B 3 B b i, st
Ho ok AN 5 (3) A BRI BT A & TARB R
HARFIHHUE R 1 UK (4) AR e B U - R 5
P 1 )Ry Rk (R 2R W+ 2R R ), 946 LAk
A 5 (5) WD DI s B E B> T 4 AL
B R/ NE BILAN B8 SR
124 RETHTHE  (DHERE RS BILWEEE
TG BH S Wt Xk B AT R R (20~40ml/kg/30min) ,
F U AR IE N T 2h iR E, RF 6h
AT HEEK IR DLW Bk K A5 9 55 2
BV T R F R HIRE mE KRR, R s
s H R (2) BREIEANE RS B H AR S
HA Y HARCE B R R RN, A o
(B) ARG R HIKBRIRAE ; (4) AR5 B 36 A6 1% 25
Ik AR, RS R L A Y 3d, B E
AR H O R LASR R EE AT ORAL A
BEUR TR,
1.3 XTHAEH TR

IR AT 8 . () BEHEFA
1094 JUUA IR it M TR R, M KA LR
JURIAR DGR AR AR 25 TARMEAL IR, R T &

HHRE; (2)ARH 0 B RAEEK, ARG T RS
R I TE) AN, A v RILRR I B A5 B | 32 B 08 5% R e
RORWE B AT AR5 15 3h ) 2R 25, R
K HIFF T RN 5 (3) B LA G & I B 5 | 3 (5]
B 4 HAS B K Ab A s i, RS O H AT EROK 2
JIE S TG AR R A 3 U T S A O 3 T ok U O K
5 (4) BT ARBARAT M FTEER Sy 1R BRIZ 0
ARG DL RS o T A T A IS O B TR
WIw P AR
14 WBITHE

Fi A BB T A T AT RS B Rl
BHESAHRBRET N B E A, AR R IR s
S5 A B, R AR I R s A0 S o e S
i, AJE R HPUAZR 2d R G, AR P9 1 Y
T IER P A RIS, AR5 2~3d KERGIAE
3~5d Ja EAFAEIEMAAL X 2R ARJFEMNA 14
VNIRRT = R IS
1.5 PF RS
L51 WEREERR (1) ARG 3d P E I A
BILKIRTEOL, =7 2 583 2R P A ot 54U F
7% (visual analogue scale,VAS), <7 % W & H]
FLACC (face, legs, activity, cry, and consolabili-
ty) VA H AL 3 IBCERIE; (2) R 3d Y
SR 5 (3) 8L EI T ARBAE K m R (4) AR5
3d W B K KA S U B E 6 OE
ORI T2 LR R 5 (5) AR B T HEE
IFE] (6) SRR BE H RS BE H 5 (6) I A& &
AL
152 fbmdEds (1) ARFE 1.3 RIS ILi
21 £ M (hemoglobin,Hb) . F1 & 1 (albumin, ALB)
1 40 i 4 % -6 (interleukin—6 , 1L—6) %548 1 ; (2)
IMFE LA T AR S 500 1k,
1.6 SLit#orik

i H SPSS 20.0 # AT G A0 b, I
PERAT A LA LA aks oo, PHAL HLHR FH Al
SEAEAS ¢ K5 s ANAF A S A SR b A
953 ALECED M(Q1,Q3) 27, P 20 L A Sk F Bk Al
Ko s HECPORER F e K25, P<0.05 N2 57 A1 42
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45451, PILELER A 0 — I BERE DL AR 1, PRI LAy
TG 2% 57 (P>0.05) .
22 FARBE

A BILBIR 58 T AR, Rk & iz 3
WRBAY R LA B R ARG 2HE X LR
BRI R B PN L RE L B R, LA AT 6 B
BILEEESI W AR JS JC LS L, 60 i 15 2
A IR IR PR FRBR Y BE T AR T R R
"
2.3 AR KRR

W22, P ILA G/ ¥ & 2w 1
ERASZH B ILAR G 3d PR IE 43 34 W b I T[] i
(] JOR R ZH (P<0.001) . RJF 5 1 KX HREH 30 41
(66.7%) B ILIE S>3 43, 1 ERAS 4 WAL A
6 1 (13.3% ) (x*=5.031,P=0.025), RJ54% 3 KI5

1k 9 % 5 ,ERAS 41 F1 X BR 4 0 5 A 2 Hil
(4.4%)F1 7 B (15.6% ) B ILE IR BT H I E (=
1.975,P=0.160). AJ5 3d N ERAS HILFH AR
Yo AR T X RR AL, PR B 27 BRI 44 B
WA H B I >38.5°C ,ERAS 20 W AWK (=
7.211,P=0.007),
24 BT AR EAKSAEREH

PR A B R I K B H L3R 3,
ERAS 41 AR FTA A 447 2 1 f L0 46 £ sk 11 iR
IR AR IR ¥I<5 2 R H REFTA IS H R
OB, 14 101.9+52.9ml,7 41 (15.6% ) i JL 3
WAL TR . AR5 FrA BILAE 2h AROK,
V-1 140.4+£121.3ml,42 111 (93.3%) 8 LA J5 H- 19
TFRIEE . ERAS 48 L FEF AR B 28 gk e i) B
/TR ZH (P<0.001) , RJ5 P2 LR &1y

x1 WMABRE-MARXL

Table 1 Baseline characteristics of both groups

ERAS#L Xt BE 41 X7 Al Pl
ERAS group Control group xt/Z value P value
TR (B2
Gender(Male/Female) 20/25 24/21 0.711 0.399
(%)
Age(years) 5.6(3.1,9.2) 6.2(4.5,12.1) -1.850 0.064
PRI B (kg/m?) 16.5(15.8,18.0) 16.9(15.2,19.8) -1.335 0.182
Body mass index
Classification of deformity 0390 0.823
HEARTE 1 B 75
Failurg of vertebral formation 36 34
HEMR S35 A R 5 7
Failure of vertebral segmentation
iz ﬁmﬁﬁﬁ 4 4
Mixed deformities
i JE 7 i
Location of deformity 0200 0.655
H A
Thoracic region 31 29
IR A
Lumbar region 14 16
STAMPIF 43
STAMP score 4(3,4) 4(3,6) -0.102 0.893
FARAT B
Surgical segments 3(2,7) 3(3,7) 0.968 0.325
s 1 B
Osteotomy segments 1(1,2) 1(1,2) 0.017 0.896
A i g (ml)
Blood loss(ml) 280(150,457) 300(250,430) -0.943 0.346
S*?'Wl"ﬂ (h) 195.9+70.1 188.2+62.7 0550 0.584
urgical time
AT Cobb ffi (°)
Preoperative Cobb angle 47.2+16.4 40.9+16.5 1.814 0.073
A5 Cobb () 7398 5.6:6.2 1515 0.133
Postoperative Cobb angle
BFAL (%) 87.3% 91.3% -1.601 0.113

Correction rate
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BTN, ERAS 41 BRIk & sk, & H iF
Bk ¥ B £ FXHE2H (P<0.001), ERAS 40
JUAR G & CHEA 8] B B X IR, RS 1d
ERAS 20 Fi Xt B 20 43 5 37 1] (82.2% ) 1 17 1
(37.7%) #ILHES , ERAS 41 W 55 T X B 4H (=
18.519,P<0.001), H SR 4 BB LA S5 1 Uk HEE it
|Gt 2%, BARE 3d N ERAS 4 /& )L
(75.6%) & UCHFE Ll i T X B4 (55.6%) (x*=
3.986,P=0.046), ERAS 41 B {E B¢ H FA 5 1EBE H
7 B AR T % A (P<0.05) .
2.5 fkEmfstn

WE 4, RFH 1.3 KW4HJL Hb 1 ALB
WG E 225 ARG 1 K41 IL 1L-6 50
P25 HARJEH 3 K ERAS 41 1L-6 B B K F
XFHRZH . ERAS 2 Fxt B2 B LA F R = 5 1B
TGiit=5 2 5 (Z=-0.259,P=0.796) ,

®2 WHBEARRE 3 AEBREEBLILE
Table 2 Postoperative pain score and body

temperature in 3 days

ERASZH X B2
ERAS  Control ‘ML Pift
) t—value  P-value
group group

ARJG 6h FI
Postoperative 6h pain

VAS 43

VAS score 2.8+1.2 4.3+1.0 —-1.554 <0.001
FIACC V143

FIACC score 2.9+1.2 4.2+1.2 -1.321 <0.001
AJF 1d %90
Postoperative 1d pain

VAS 43

VAS score 24+1.5 2.9+0.8 -1.044 0.002
FIACC V143

FIACC score 1.9+0.7 3.4+0.8 -1.506 <0.001
ARG 2d %9
Postoperative 2d pain

VAS ¥4

VAS score 1.6x1.5 2.4+0.8 -1.384 <0.001
FIACC P43

FIACC score 1.1+0.6 2.4+0.9 -1.287 <0.001
ARG 3d A
Postoperative 3d pain

S/

VAS 4 0710  13:08  -1468  <0.001
VAS score

FIACC W45

FIACC score 0.5+0.4 1.4+0.7 -0.952 <0.001
IR (°C)
Body temperature

;kﬁ I 37.3+04  37.6£0.6  -2.267 0.026

ostoperative 1d

Arad 37304  375+05  -2.100  0.039
Postoperative 2d

AJa 3d 36.9+04  37.1x04  -2311 0.023

Postoperative 3d

2.6 JFEAE

ERAS 2 FUxt BERA A J5 43547 8 1] (17.8%)
16 B (13.3%) B IL A B IF LAE, FE2 R EIE
S K, 28T ARG 2 H B, K0 K T 55k
ARER R H e TR L BRI Mg AR i A5
FHIFRAE (£ 5)., PidlE L 30d W TEAETH IR
FAR,

3 itig

ERAS 248 AARIIE &8 5 B F A2 4 | FEAL
I RRE B AR A AE BEIT ), e LR B
S H B — R BRI ZR 5150, HEARA A
i ABEE Z AR 2 AR g6 AR K
IFE) % 0 JT4EK ERAS 6B AMNRE 12 T
Ji& W ROR AR IR AT RN B AR BT AR R
PEFF AT A b 45 2> s 80, iF R 45 R
W] ERAS A HUAT [ A5 M I RYT 3%, W A 30 %%
i F A AR S PR R AR B B BT RE R AR
FIF B ARG R g HarE WA e &
Z I ERAS I RF8 B Al L 231 B T4 L
HEMHTF RN ERAS M B R WHE, T ILE
FEAEAR 25 55 K 15 DA R UE | 457 B4R I 1 25
24 W) () 3% BR 45 4 ik v ERAS #5 7t 19 1 /2 5 AR
NP, FAT1EE G /N LANENRUPE A SR G
fara e 1 e R A AR B LY ERAS HiF
it (3 15 30 ) | e 434 il (A 4 5 A K B ] )
RN ZEARL, R TR] B 2R AT T R A T, A
T Hb3% 2h (Lh G oy 5 2R 800 45 e A , B TR RE
WY B LS SRS E K2, AR T
ARHTE SRR VAL e 2 B SR, L
FE/NJLAMNEE ERAS - F045 it W1 2 F 1l A, 2015
4 Shinnick %8 M 533 Meta 2387 & ¥ L #E ERAS
-2 IR A 5.6 T, S8 I T ALY 23.8 T A%
WF5E ERAS H AR 41, B3 H 5 A e &
Lo ARG BRI SA J5 1A 46 4 i £ 5k
HER AN, 2808 L RB % 58 B ERAS 4% T jifi
ERAS 21 Rt B2 8 LIE &5 & AR R AL, o
HORAE T E IR RAE, UWIADESE R A ERAS i
Jiti AT A PR RN e A A A

LA P20 45 B B HE F R ERAS I 2241
BBy o HHTIA R P08 1l 7 A — R BN AS RS, 4n
TINER 9 i S IV | A AT 6 ol B S DRG0 A YT
HFIR R W A0 AR R, 2R 5 R 2880
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Table 3 Perioperative diet management and hospitalization in both groups
ERAS# X} 2 ZJ i PfH
ERAS group Control group Zlt value P value
ARG HEE KA (%)
Postoperative oral intake
ﬁi;ﬂtﬁve day 14.4210.6 4.0+7.3b 5.674 <0.001
}Zisigimve 1d 27.7£14.9 10.4+9.1 6.655 <0.001
;’Eiiﬁgmve 2d 42.2+16.0 26.6+12.4 5.181 <0.001
]ﬂiﬁpzfmﬁve 3d 60.7+21.6 40.8+19.8 4573 <0.001
" o
F;E;Jg( Ecﬂ?aii}(l)i 11.0£5.6 30.1+8.1 -13.028 <0.001
o = 2 Ve HE 2 B
il anel exhaet 10.1) 2(1,2) -4.837 <0.001
ARG E UHEE ] (d)
Tnitial defecation (d) 3(3,35) 3(3,4) -1.234 0217
'l?(!)jfl B}ln;()lipj(i?zi)lization 14(11.5,15) 15(13,16) -2.247 0.025
ARJFEBEH (d)
Postoperative hospitalization 6(6,7) 7(6,7) -0.2057 0.040
e, WA B2 H e R KR IR DU IE SRR I 0 0K b, AR 2 HBEAR S E K HER A3 A LR ZU SR ROK

Notes: a, Amount of oral intake was evaluated by the parents and expressed as a percentage of normal intake; b, Although oral intake

was prohibited, some patients had a strong demand for water

x4 WMHABEMEX

LI e AR xT b

Table 4 Data of laboratory test in both groups

L2746 11 (g/L) FEE 1 (g/L) 14 #-6(ng/L)
Hb ALB 11-6
AJF 1d A5 3d AJE 1d AJF 3d A 1d AJ5 3d
Postoperative 1d ~ Postoperative 3d Postoperative 1d ~ Postoperative 3d Postoperative 1d ~ Postoperative 3d
ChRASAL 113.529.4 107.7+10.1 35.0+3.2 34.0+3.4 147.7+116.1 19.4+12.2
S group
Coyat 115.6£10.3 109.4214.4 352133 33.6:3.4 184.5:144 33.5:26.3
ontrol group
o ~1.029 ~0.667 ~0.274 0.584 ~1.334 3252
t value
Pl 0.306 0.507 0.785 0.561 0.186 0.002
P value

x5 PABRERRHRERERBR

Table 5 Postoperative complications in both groups

ERAS?#H

X IR 2

2
ERAS  Control A ML PI
x* value P value

group group
i8]
Abdominal pain 2(44%) 1(2.2%)  0.000 1.000
18 ik
Abdominal distension 3(6.7%) 3(6.7%) 0.000 1.000
Wl MKt
Nausea and vomiting 3(6.7%) 1(2.2%) 0.262 0.609
kgt i
Dizziness 0 1(2.2) - 1.000
o 8(17.8%) 6(133%) 0338  0.561
Total 070 2% .3 .

7 ca, Fisher ## K550, LA ITHE

Notes: a, Fisher’s exact test without statistical value

BUR WA R AT R B E R R IK R, AR
FE R 22U RAE LA T 2. O
JiA . RIS AT ZE A 6% 25 TG A5 ) oA R Bl
B, WA R AR 1 U s @R BB R IRR 245 i
73 11, Al R R ARAT 10~12h 05 R s @A 5 Bk
FHAE S BT 98 25 Je Bl 225 (IRSR9E ) PhIRl
i, ) FsF 400 o) ) P14 R P A v 2, A R TR R
PEIR BY R ff A 5T R ERAS 8 JLAR S 3d !N
PRV BAR T X R4, RIGE 1d xHE4l
30 1) 8 LA T EESCR (IR ITE4r>3 43 ), 1 ERAS
HNWALA 6 Bl ; 1 1k 55 ERAS 41208 I &
(4 B L FEBEAIG , 1bd B 2o A i o 2% Mt o R



o [ A A 2 7S 2023 4EAS 33 4855 2 1)

Chinese Journal of Spine and Spinal Cord, 2023, Vol. 33, No.2 121

F WL B JG PR R A R, F R T g 2
FEAR LR R, B H IR A )5 Al S R
B AHARTE R bR T 280800 7 ERAS 41
ALY R A 9 SRR A 5 R LR 1 B R
S AARPLR 25 I R IAE A O, X Se 3 B T 28 f#
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