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[ Abstract] Objective To explore the effectiveness and safety of enhanced recovery after surgery
(ERAS ) strategies on postoperative recovery for funnel chest children undergoing Nuss procedure.
Methods A total of 99 children undergoing elective Nuss procedure were randomized into two groups of ERAS
(n=50) and control (n =49). The strategies of ERAS group included preoperative education, breathing exerci-
ses, shortening preoperative water fasting time , multimodal analgesia, depth of anesthesia monitoring, lung-pro-
tective ventilation and prevention of postoperative nausea & vomiting. Control group fasted for 6 h,only took in-

travenous opioids for analgesia,no lung protective ventilation and there was no dosing of preventive antiemetic.
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Postoperative pain score ,opioid-related adverse events ( constipation,nausea & vomiting) , incidence of pulmo-
nary complications,length of hospitalization , laboratory tests ( C-reactive protein,white blood cell count & neu-
trophil proportion) and other outcome parameters were compared between two groups. Results At postopera-
tive 1/6 h,numerical rating scale (NRS) scores were 3.0(1.8,5.0) and 3.5(3.0,5.0) in ERAS group. Both
were significantly lower than that in control group (4.0[3.0,5.0]and 4.0[3.0,6.0]) (P <0.05). Cumula-
tive usage of PCA was 41.5(30.8,52.3) ml and it was significantly lower than 57.9(43.0,74.0) ml in con-
trol group (P <0.05). Twelve cases (12/50,24% ) developed adverse events related to postoperative analgesi-
a. It was significantly lower than 18 cases (18/49,36.7% ) in control group (P <0.05). No significant inter-
group difference existed in NRS scores at postoperative 12/24/48 h,the incidence of postoperative pulmonary
complications , length of hospitalization, total expense or postoperative blood tests (all P>0.05). Conclusions
Both safe and effective for children undergoing NUSS procedure , ERAS strategies may reduce postoperative pain
score and usage of opioid within postoperative 6 h and lower the incidence of analgesic-related adverse events.

However, there is insufficient evidence of ERAS on shortening length of hospitalization and lowering the inci-
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dence of postoperative pulmonary complications.
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Table 1 Comparison of baseline profiles between two groups of children undergoing Nuss surgery
g1 P (5) JEIEW% B BMI Hallfr Ei=g ?/Kﬁljﬂ &XMNI?@J
[n(%)] (x+s5,%) (% £5,kg/m*) (x£s) (x £s,min) (x +5,min)
E 4 (n=50) 37(74.00) 10.66 +£3.92 16.47 £2.70 3.72 £0.82 53.40 £22.53 86.72 £31.16
C4(n=49) 41(83.70) 11.22 £3.74 16.33 +3.71 3.79£1.11 55.71 £22.68 76.81 +£24.35
X/t 18 X’ =1.386 ¢t=0.345 £=2.404 +=0.503 t=0.122 t=1.158
P1{a 0.239 0.465 0.828 0.729 0.615 0.082

i E4.ERASH; C 4. xR ; BML BS54 Haller $540. M BR N A 42 SRS 1209 LL(H
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Table 2 Comparison of VAS score and PCA total at each timepoint between two groups after Nuss surgery[ M(Q,,0Q;) |

401 AN 5 VAS $R43(43) PCA {i i a5
ARG 1h ARJF6h ARF12 h ARG 24 h KI5 48 h (mL)
E 41 (n=50) 3.0(1.8,5.0)  3.5(3.0,5.0) 4.0(3.0,5.3)  4.0(2.8,5.0) 3.0(1.0,4.3) 41.5(30.8,52.3)
C4l(n=49) 4.0(3.0,5.0)  4.0(3.0,6.0) 4.0(3.0,5.0)  4.0(3.0,5.0)  3.0(3.0,5.0) 57.9(43.0,74.0)
Z 18 2.082 2.326 0.624 0.480 1.189 4.001
P 0.037 0.020 0.532 0.631 0.234 <0.001

E EZ:ERASZL; C 41X IR4L; VAS P BHLIES); PCA . ARG AL RS 2 I 1A] i VAS SRATE 5 J5 22 504

R3 MWANEFE Nuss FAREILAIE T PRI ] R 1] BT A AL ( £5,h)

Table 3  Comparison of postoperative ambulatory time , feeding time and exhaust time between two groups
of children undergoing Nuss surgery(x +s,h)

4 SRR AR J5 PRI [E] JiINE Sty ]
E 4 (n=50) 12.60 +4.46 6.26 +1.44 4.84£0.53
C4l(n=49) 17.76 £5.54 7.02£1.31 5.03 £0.54
i 5.018 2.775 1.718
P <0.001 0.007 0.089
¥ E41:ERAS 41; C 41 %14l
VU AR5 A ST R S AR e i 18] AT B 2 F 4 0 T SR KA AR
PHZ A S5 A 45 BB L O L K I T P ) B AH Pidl CRP.WBC il N% H4%, 22 R ¥ LG T #

RARRNRERILEE AT C4, 27A% HEX(P>0.05), WS,
AR (P <0.05) s IR Ji5 75 254 Rt U 1

it PR B, B B s A SO LM AN 5K AE A 1Y Wit
P I e & AR 2R, A3 e B T B A e i 2 Lh 3K
ZSFYHGIH AR (P >0.05) . WK 4, U = i of i L A A RGBT WA R

x4 PIdlF Nuss FARBILASIKO0 HEK

Table 4 Comparison of postoperative recovery of children with Nuss surgery between two groups

g0 BUR IR R A2 AR A iR AR 1% st i Bt
[n(%)] [n(%) ] [n(%)] [(M(Qy, Q5),d] [(M(Qy, Q3),717t]
E#i(n=50) 8(16.0) 13(26.0) 12(24.0) 6.0(5.0,6.0) 3.23(3.10,4.89)
C#(n=49) 17(34.7) 20(40.8) 18(36.7) 5.0(5.0,6.5) 3.18(3.07,4.89)
Giiti x> =4.582 X° =2.445 x> =1.900 Z=-0.242 Z=-0.410
PE 0.032 0.118 0.168 0.809 0.682

7 EH:ERAS#H; C 2. X HE4H

RS PITEFN Nuss AL AIAR G 5250 2 16 A 45 R HAL

Table 5 Comparison of blood routine before and after Nuss surgery between two groups

. 5 ALY HEEL ARG N HEE
17 5 %K AT AJE
tfE PH tfE P1a
E 4 50 1.41 £2.89 12.60 +5.25
CRP(mg/L) 0.001 0.969 4.804 0.360
C4l 49 1.39 +£3.36 13.80 +7.51
WBC( x10°/L) 4l %0 0-83 1.7 1602301 0.971 0.389 0.033 0.112
8 C4 49 6.52+1.54 12.57 +3.04 ' ’ ’ ’
E 4 50 43.79 £9.76 78.14 +8.44
N(%) 0.258 0.070 0.018 0.129
C4l 49 47.53 £10.54  81.17 £11.11

i E41:ERAS4l; C 4l % 84; CRP:C [N ; WBC: FIANETTEL; N% - dPEhr 4 5 He
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