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cent idiopathic scoliosis, AIS)HFJE Bl T A WG PRIV A 8CR - F53% - WM 4308 2010 48 9 H ~2016 4F 8 H7EHK
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Design and implementation of an enhanced recovery after surgery(ERAS) pathway for adolescent idio-
pathic scoliosis surgery perioperative management/YANG Yujie, SHI Xiaowei, HUANG Liangliang, et
al//Chinese Journal of Spine and Spinal Cord, 2020, 30(1): 13-19

[Abstract] Objectives: To evaluate the effect of enhanced recovery after surgery (ERAS) on perioperative
management in patients with adolescent idiopathic scoliosis. Methods: Ninety—one adolescent idiopathic scolio-
sis patients who received correction surgery without 3 —column osteotomy were retrospectively analyzed from
September 2010 to August 2016 in our hospital. Of these patients, 51 cases were treated by traditional pro-
grams(control group) and 40 cases were treated with ERAS programs (ERAS group). The following data of the
two groups were collected and analyzed: age, gender, body mass index(BMI), preoperative hemoglobin, ASA
grade, curve type(Lenke classification), Cobb angle, operating time, fusion levels, the number of pedicle screws
placed, coronal correct rate, estimated blood loss, allogenic blood transfusion rate, postoperative hemoglobin,

postoperative visual analogue scale(VAS) score, hemovac drainage, extubation time, postoperative length of hos-
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pital stay(LOS), satisfactory rate, postoperative complications. An independent samples ¢ test was used to com-
pare continuous variables between control group and ERAS group. A chi—square test, or Fisher's exact test if
more appropriate, was used to compare categorical variables between control group and ERAS group. Results:
There was no significant difference in preoperative data between the two groups. Intraoperative blood loss in
ERAS group was 515.0+14.9ml,
5.830, P<0.001). Allogenic blood transfusion rate in ERAS group was 25.0% (10/40), which was significantly
lower than that in control group of [64.7%(33/51)] (*=14.1, P<0.001). The postoperative hemoglobin of ERAS
group was 108.3x14.8g/L., which was significantly higher than that in control group of 100.0£14.9g/L(1=2.629,
P=0.010). The postoperative VAS scores 48 hours after surgery in ERAS group was significantly lower than
that in control group (P=0.035). The hemovac drainage in ERAS was 30.0+25.6ml,
lower than that in control group of 662.4+294.4ml (1=13.532, P<0.001). The extubation time of ERAS group
was 22.7+10.6h, which was significantly lower than that of control group of 58.7+13.3h (1=13.942, P<0.001).
Postoperative LLOS of ERAS group was 6.5+2.1d,
7.6+1.6d(t=2.843, P=0.006) The satisfaction rate of ERAS group was 92.5%(37/40), which was significantly
higher than that in control group of 74.5%(38/51) (x*=4.302, P=0.038). The rate of PONV in ERAS group was
10.0%(4/40), P=0.038).

Conclusions: ERAS is capable of improving the perioperative status of AIS patients, with earlier rehabilitation
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Table 1 Comparisons of preoperative characteristics of

two groups
X HEZL ERASZH
(n=51) (n=d0) PO
Control group ERAS group ’
TR 14.622.1 143822 04517
ge
P (n) 0.5042
Sex :
5
Male 16 10
&
Female 35 30
P35 2 (kg/m?) 183524 180423 05587
Body mass index e e .
AL ELE (/1) 134.0£160  1335¢11.0  0.848"
reop
ASAGT S (n)
ASA class 0.1947
1%
Grade 1 7 6
2%
Grade 2 40 34
349
Grade 3 4 0
TER AL Cobb £ (%) 5445111 509+144 02027
Cobb angle
Lenke4> % (n) 3
Lenke type 0.665"
I #
Type | 23 17
11 #4
Type I K 8
[T 74
Type 1l 5 2
VA
Type IV 2 0
VA
Type NV 12 13

LR A £, A T S R A B e 5 R
FEi AR B ks, 534  ERAS 0K 1 Bk
PABE T RIR 38.1°C, i O TR0 ib (3B 1 Il H
AR WSH , 4T YRS ReSE 2d 7 e,
T R R A IR S8R O R R
IS B Y A5 A I i A Bl ) TE] P9 38
WL 20 N E M s W Al AR R A

3 i

BAEN R A A S AR T L — A e A
B 5 SR rp I MO s i, ZF ikt
BT e RO AR TR BT IES | Al R L P e e e
Wy 16 LA B HE 55 (4 B0 UL DA ) S R0 AR
BEM ™ 5w L, 29 AR Y 70%~90% ;
U T H AR LS M, T AR 5
(951 T WHIE R AN AR R R AR R | B bR /N AT
R, o (B ANV A 1 S0 B ™ H 5 1) AR
BB O ERE . ATS FREY H A 22 B kB
R B IETE B AL, DA R B
Bl AR F AN IR P 32 1 22 s Iz F
ARG R, AR B AR, B i N AR E
THEEE, (5 ALS R 7 A2 5 20 0 A B 0 B
WL, AR RE A% G2 A ATS F85 B0 R I 1
FEAMRF I A T s A MERT

*2 XRAS ERAS AFREXERILE
Table 2 Comparisons of surgical characteristics of

two groups

Xf B R ERAS4 Pl
(n=51) (n=40) P value
Control group  ERAS group
AR Bl (min) 286.0+58.7  237.0:422  <0.0017
urgical time
Mk i3 1 B (n) 10.4£2.4 99425 02917
Fusion levels
He S5 RBETHCRE () 16.5+4.3 16539 09547
Pedicle screws
TR H (%) 81.6:8.8 793:9.1 02227
orrect rate
th 1 £t (ml) )
FEetimated blood loss 865.7+309.6  515.0+249.2  <0.001"
I 75 [ ol 5 A 0 () ®
AB% <0.001¢
=}
=
Yes 33 10
&
No 18 30

D K86 ; @k Jr K8 ; @Fisher’s K i R
Note: Dt test; @Chi-square test; BFisher exact test

D K g ;@R K
Note: (Dt test; @Chi-square test
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AIS B T RIIEE R DIRe R, Bk K0 28
R Z 205, A B 1O BR A H AR T
Jo i (R S MR L A L TR AR B Ah ALS R
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O, 0 R H KRB S B A A RS R
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Table 3 Comparisons of postoperative characteristics

of two groups

A ERAS4
i HE 4]
R i) P
G )ntr(_l g Traditional P value
C ) gr )up group
ﬁigﬂiﬁ H (g/L) 100.0£149 1083148  0.010”
ARJG VAS P55 B1% (n) @
Postop VAS 0.035
24
2 points 31 32
347
3 points 16 8
4 5
4 points 4 0
=N .
SILAE (ml) 662.4+2944  30.0+256  <0.0017
Hemovac drainage
g3 oul: @D
EPWLE*g%“”‘m(h> 58.7+133 227:106  <0.0017
rainage removal time
REEERH ) 7.6+1.6 6.5+2.1 0.0067
R (n) ®
Patient satisfaction 0.025
b=y
Yes 38 3
ﬁ)‘m‘ =3 13 37

(SRS-22) , ATy 4= T B A F PEAG A B T8
BB ARE I RARE W K

FRBE B S ARG B XREE AIS HHE
FARF BRI, H 4 B RRIER 28 1<
A 1A 1] 75 e B B 1l R RS R TR
TR MG R8Iz sh I ag, A b AT 28w
W, TR T AR R AL 4, RS AT I A TR
WE A% S SR AN BRAE SCHRH I, e B
L, AN B A REARYS A B 5K JBR A 45 7 2L
NG ESENEE O A IE DR Ik G
ZR R G RAR G R, 0 AR
IO 0 B R HE TR S it 28 B S A 20,
LSS Ty S I, A ST A A T R
V7 405 1007 24 ) A it A AT B L A A R AR
UEAE 22 2P 55 Ah R IR (hypothermia in
surgery ) 42— AN AT ZAL R ], WF5T Rk B0, R
RIS FARFALERY, (surgical site infections,
SSI) A K, Bl AR i o 252 I ] Y SE 4G, 28 TR
I DAIOV R CE s | N < & S 51| S S N !
i) Jackson ¥ HE T AR PR i T RR K 25 1 £l 18 25 i
iy R J ER R A i T A A, BN TR
BT o AT 37 2R IAT B 3@ o XF FARIKF J5 i 47
R TR R A B ROR | R R AR
IR E AR AR L AR X B S ERAS 4
BRI ARG IEG, ABFRATIN A T A H R R AT)
itr 2 ERAS J5 I HE Z AN Z —

Z R ERAS U5 R E L H BRI IR
YRR R A 2t P2 T KPR BT B Y R AR AR,
FER e S R, R RS B SR B
TEE R RE R KA BE ], BE TR
Yo QK B FE RN 32 ) 22, 5 HALE

*4 WHEAL ERAS AREHEEMLILE
Table 4 Comparisons of complications of two groups

X2 (n=51) ERAS#L(n=40) P
Control group ERAS group P value

/LE/‘E:\‘L‘ERUl(n) )
PONV 14 4 0.038"
Tongue injury

B 2 1 () | 0

Lip injury

1 F AL (n) 0 .

Hematoma

Fever

O #56 ; @Wilcoxon B G H ;B 77 5
Note: Dt test; @Wilcoxon rank—sum test; @Chi—square test

ORI
Note: @Chi—square test



18 o A R A 2% AR 2020 AR5 30 455 1)

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No. 1

FARA LR P B O RO E B ERAS
B v T LR O, AR AR 5 R ) 2 A S B
T %, 38 1 ot B E AR A B L, 38 B 1 v X
FAME R SE A SR, el Sk AR ) e
T EEAERY ) 2558 s ERAS 4l E RJ5 VAS oF
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EXHER I, 4558 BoR ERAS 41835 PONV &4
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FBL T AR 3 1 8045 B2 ERAS R ) — 2
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V2R R e R s A O T R TR A Y
2 RN SN EE e NCI NI R R L X N
(allogeneic blood transfusion, ABT) %) fii i , [A] i
J A% A R S i 1l $8 1E (Hb<70g/L) , i 4 4% 15 1l
TSP 5 9 B B It () N R RBP4 SR TXA
Iz HRE A A R AR AR v H il A A ol &, AN 3G
TR # Uk 1l #2 (deep vein thrombosis, DVT) ) & 4=
R A [l Huang 5% 21 & AR CTT TR
TXA Ik % 1 56 A Ja 5 07 L B i ik £t FH A%
U ARWFFAE AIS FA R # kA A TXA
5 R BRI E I AR S G0, (6] 6 T 0 B A
(AL TR B BERE T 2R AL, [FRT ALS i
BRI SZ A ) A0, AW AE Y R I B R R
oK ST 35 B0 kO 4k R 7 65~70mmHg , A R /D
HLUB N EEET A b B g 5 2] 70~
80mmHg, By 1k 4 B[] I 13 30 220 2% AU i
ZAPY, 3 I A s R R B S R IE AR B
BbT , 4 T AR B i — 20 BEAIR ABT A% I 75 5K
R AMRR B A 1 F AR AR B R B i Bk . A
WIR  ERAS 418 #5300 B4 TR i) (] 58 4 i i
oA TG, 10 AR i I 2T 8 TR R

FA G B & D) O 5 AT LA A X il
JiK , BEAR AT A 00 Rk T, s U0 1 A B AR R
RN i I (B 528 1 ] i BT s O Nl | AN

FAEIIEN, A G AR K BFgE kB FE
O B AR, B2 R S AR T
P 25 | 90 ok i S SE ORI SR, AR AT Al
VIR N T R A E2 AN B S )
CANTER AR NN -5 S b )1 = R EZY i
B AR ER  ERAS HAEUE ARG 51 2 2
A REART AT AR R KBS R A 5 | 9 R
R ) 246 1, o R RS R A (H R R S
LAY B it b iy XU | 55 4 i R W A
B PG RS R TR AT Ry, R
) 5 6k B A, E IR AR 3 43 11 J e 45 XU

Zi b AIS BBE AR L TR B 5 R FH ERAS
I TR T E NG (N3 7 NER 3
WD ARG IF AR, I A H ERAS 7 2 A [
E MR, 75 2l o AR R BB 2 A RS AR,
WRHEAGAIE B 2 TR , AW LA IR YT 7 58 $e i iR
T R AR 9 R R BPE A 5 HLRE AR B4 R
— B A EEZIGRE R, LIk B F AR, A
Wi R R ERAS J7 2558 e mg
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