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Application of ERAS-based continuing nursing care combined with the balance
disorder rehabilitation robot in patients with lower extremity fractures

LIU Dan, CAO Xiaofei, CHENG Yuanyuan, ZHANG Jing
(Department of Orthopedics, the Second Affiliated Hospital of Air Force Military Medical University, Xi’an 710038, China)

Abstract Objective: To investigate the efficacy of enhanced recovery after surgery (ERAS)-based continuing nursing care combined with
the balance disorder rehabilitation robot in the management of lower limb fracture patients. Methods: 102 lower limb fracture patients who
were treated in the Second Affiliated Hospital of Air Force Medical University from March 2020 to March 2023 were enrolled. They were
randomly divided into the experimental group (n=51) and the control group (n=51) using a random number table. The control group received
routine nursing intervention, while the experimental group received ERAS-based continuing nursing care combined with the balance disorder
rehabilitation robot intervention. Surgical indicators, self-rating anxiety scale (SAS) scores, self-rating depression scale (SDS) scores, injury
severity score (ISS), acute physiology and chronic health evaluation Il (APACHE 1I ) score, visual analog scale (VAS) at 2 h, 6 h, 12 h
and 24 h, and complication rates were compared between the two groups. Results: The experimental group showed significantly lower
intraoperative blood loss, fewer intraoperative blood transfusions, shorter fracture healing time, and reduced total hospitalization duration
compared to the control group (P<0.05). After intervention, both groups showed decreased SAS, SDS, ISS, APACHE II, and VAS scores at
all postoperative timepoints compared to those before intervention (P<0.05), with the experimental group demonstrating superior reductions
(P<0.05). The total incidence rate of complications in the experimental group was significantly lower than that in the control group (P<0.05).
Conclusion: ERAS-based continuing nursing care combined with the balance disorder rehabilitation rohot can significantly improve clinical
outcomes in lower limb fracture patients with reduced perioperative risks, enhanced recovery, and favorable safety.

Key words Enhanced Recovery after Surgery; Balance Disorder Rehabilitation Robot; Lower Limb Fracture; Continuing Nursing Care

BEEWH: RASESHAITHIE ( 2022SF-074 )

Foundation Item: Key R&D Plan Project of Shaanxi Province (2022SF-074)

S| AN XY, EeLSE, BIZE, £ ERAS BRMES P ER S FHESRERENNSAE TREMEZHNEA U] M8 AMRIZEE (B
&), 2025, 6 (3) . 487-492.

Citation: LIU D, CAO X F, CHENG Y Y, et al. Application of ERAS-based continuing nursing care combined with the balance disorder
rehabilitation robot in patients with lower extremity fractures [J]. Chinese Journal of Robotic Surgery, 2025, 6(3): 487-492.

Bifl{E#& ( Corresponding Author ) : EE:IE ( CAO Xiaofei ) , Email. sofie710591@163.com



¢ iLE - Article &

TCEAAE AR W, HRYT SRR X
ST AR TR BT RERIL . B GT R vk A —
ERCR, BAEEZM T BENSOTK, SERREE
JAE R, BORAR A E " HE BRI ORI
P R e, JET e B 4hEL (Enhanced Recovery
after Surgery, ERAS) &AL FH LS F- 1 by
RS ALAF NAE T JBCE 3 3 A RS P R B ER Y
1. FICEIHE R T T ARGTT, DK A 0
IEH A AN RE . AR BE T TR 2, LU
P b G MINREW L . AR5 e 2 B E WK T
AE A B B, -7 s A B S AL s A BB A
HORME LA, BREET X T BeE I B 1 HAA TS
B, SREE AR REE N Y, Sl B H A
T ES R, Plas NRERSRG B0 DAl 3 iy F- 15 g
71, EFXERIIZRTT S, JF i RS R S
SRR I G B FIME R o X ARG I L RS I
JTIEAURERE I 8 OB B AR, I REI A BR A
AR XU AN AT o BT ERAS B SELE
P ARG A LA AARES &, O R AT R
BB T —Fh BT RE R S B A B R
SR NERIF AR, BRSO A TR R A i /R
TS SIS L BEEP RN . SR H RTSET ERAS
P Y HE S A PR 5 A e A R S BL A8 AAE B BR
PriF P pg O sEr . Rk, ARSI 102
I BCE T, RICEET ERAS B A SE S 3
TC -1 R B e S AL i ATE N B0 A S8 vp g 1o ]
ROR, BUREFE S RARIE AT .

1 #BREHE

11— FER AR 2020 4F 3 J1—2023 4
3 F 28 BEZE R KA & B Be i i 102 4R i
BT BB TR G AR, Ogad A%
s, #I2 T RET; QFR 18~60 % ; GINFIT)
REIEH, AT LLIER VA ; @XIATFZE A IF [ R4
BHERES. HeBsbrE: OREZ TREITFAR
R @B I ED T B S E R B RO A R
QA T H RN EORE N ; @R H &
SRR ST . B4, K o i A
(n=51 1) FORIIRAL (n=5110)) , Widd ek ir
BHEES, ZSICgt2#2 L (P>0.05) , BA AT
(1) o AFFE AP IZE A SHHL,
1.2 T AE KA R T TR,
FEEANP I, FORER. @REEE . REES. O
RS FEAE I 4 AEH L A LA SR ERAS

488

F1 WABEELZTBLKE [ (%),

x£5]

Table 1 Comparison of baseline data between the two
groups of patients [n (% ) , X +s]
37 e téz P
el 0.367 0.545
2 32 (62.75) 29 (56.86)
-3 19 (37.25) 22 (43.14)
Fk (%) 40.84+9.22 41.39+942 0.298 0.766
AL 0.157 0.692
SL-aN 27 (52.94) 25 (49.02)
RERMULE 24 (47.06) 26 (50.98)
BMI ( kg/m®) 18.12+2.44 17.98+1.87 0.325 0.746
BT Wrim TS AL
2 4b 27 (52.94) 25(49.02) 0.157 0.692
34 17 (33.33) 20(39.22) 0.382 0.537
4 4 7(1373) 6(11.76) 0.088 0.767
FHYfEAE ()  469+355 458+373 0.163  0.879
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ERAS based continuing nursing care with balance disorder rehabilitation robot
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Table 2 Comparison of surgical indicators between the two groups of patients [x s, n (%) ]

gizbll FABRAK (min)  AhHmE (mL) ARep fRItmERE (d) SEBREYE (d)
WA (n=51) 241.74 £39.18 501.67 +77.21 2(3.92) 64.39+7.53 21.32+£3.39
XEH (n=51) 233.51 +37.38 603.54 £91.11 9(17.65) 80.88+11.21 30.04 +3.98

tE 1.085 6.092 4.993 8.720 11.911

P& 0.280 <0.001 0.025 <0.001 <0.001

&3 WHEE SAS 5 SDS ISR (X =5)
Table 3 Comparison of SAS and SDS scores between the two groups of patients (x s )
SAS 1F4> SDS i 5
2851
T 3Ry Fm1 BB TRy Fm1 BB
Y4 (n=51) 54.71+7.95 41.39+5.74° 56.64 +9.38 42.59 + 5.66°
XTEE4H ( n=51) 54.56 + 8.03 45.86 + 6.34° 56.55 +9.64 46.96 +6.37°
tE 0.095 3.733 0.048 3.662
P& 0.925 <0.001 0.962 <0.001

W SANTHRTEE, "P<0.05
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x4 WHABREISS 5 APACHE II3EHEEE (x+5)
Table 4 Comparison of ISS and APACHE |l scores between the two groups of patients (x +s )

ISS iE 4> APACHE 14
2531 - 9
g Fm11MBE T Ay Fm11NAE
KA (n=51) 23.43+2.79 8.77 +1.34° 20.87 +2.31 8.21+1.09°
TEB4E ( n=51) 23.16+2.88 16.24 +1.69° 21.06+2.74 14.11+1.75°
tE 0.481 24.726 0.379 20.438
P& 0.632 <0.001 0.706 <0.001

TE: SHNT BRI, "P<0.05

®5 WHBERNGEERES VAS LR (X+5)
Table 5 Comparison of VAS scores at each postoperative timepoint between the two groups of patients (x +s )

A3 ARE2h ARE6h RE12h RIS 24 h
R4 (n=51) 2.86+1.37 1.18+0.79° 0.89+1.07° 0.76 +0.68°
XHBLH (n=51) 5.55+1.71 2.87 +0.86° 2.02+0.78" 1.29+0.83°

tE 8.768 10.341 6.094 3.627

P{E <0.001 <0.001 <0.001 0.001

W SN, "P<0.05

*6 WMEBEREHRERRLE (0 (%)]
Table 6 Comparison of postoperative complications between the two groups of patients [n ( % ) ]

A3 0 R T B ERRK M AR BT % TRl PR BIFRE
HBA (n=51) 1(1.96) 1(1.96) 1(1.96) 1(1.96) 4(7.84)
XHEB4R (n=51) 4(7.84) 2(3.92) 4(7.84) 4(7.84) 14 (27.45)

X’ 6.746

P& 0.009
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