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Application of seamless nursing protocol under ERAS principles in
robot-assisted transforaminal lumbar interbody fusion

ZHANG Min, GUO Jia
(Department of Orthopedics, Baoji Central Hospital, Baoji 721008, China)

Abstract Objective: To evaluate the application effect of seamless nursing protocol under the Enhanced Recovery after Surgery
(ERAS) concept in patients undergoing robot-assisted transforaminal lumbar interbody fusion (TLIF). Methods: A retrospective analysis
was conducted on 150 patients who underwent robot-assisted TLIF at Baoji Central Hospital from March 2023 to April 2024. They were
randomly divided into the control group (n=75, receiving conventional nursing care) and the intervention group (n=75, receiving ERAS-
based seamless nursing) using a random number table. Operative time, intraoperative blood loss, fluid infusion volume, time to first
ambulation, length of hospital stay, postoperative pain intensity at various intervals, and pre-/post-intervention psychological status,
functional outcomes, and quality of life.were compared hetween the two groups of patients. Results: Compared with the control group,
the intervention group showed significantly shorter time to first ambulation and reduced length of hospital stay (P<0.05). The intervention
group showed significantly lower Numerical Rating Scale (NRS) scores during 12-72 hours postoperatively (P<0.05), reduced negative
emotion scores at postoperative day 3 (P<0.05), improved Japanese Orthopaedic Association (JOA) scores at 30—day follow-up (P<0.05),
and better psychological, physical, and social relationship status compared to the control group (P<0.05). Conclusion: For patients
undergoing robot-assisted TLIF, the ERAS-based seamless nursing protocol can enhance rehabilitation efficiency, promote functional
recovery, alleviate postoperative pain, and improve emotional well-being and quality of life.
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Jins R AR ( Enhanced Recovery after Surgery, ERAS )
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JriEid R ¥, HT ERAS BRI AR B HLE A T W
HHREA SRR E BRI . 10T AR 1 el AR
h, BEATRRELPERNE TR, AR AR SE . Tl
MBCH P, (HHAETDCT ERAS BUE T JC4EM
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1 ARG
1.1 —f &R 2023 4F 3 H—2024 4 4 A F5¢
X H B BeA T ML N B TLIF 11 150 141 5834 254 7
WY, RAMEHLERE, o H A X B (75 i,
HOHLIPEE ) AR (75 6], ERAS FEAF 4R
PEREC A H AL ) o AAABRIE: DR 18~75 %,
HA BT HEEIIE; QW RER, HikEZ
FARIGITE; QIRIRE R e, BE SR ENEE
AN FET; @OFfF AP NGB TLIF $81E . HEBRAS
e DI 5 B L CIR R AR @& EHO .
Jili . MBI Gk A2 FARE ; @G I FE BN,
@ IFREM R SACIEE , AAENH T RE R ;
OARFTAAENG Shfahig . PIALEH — M ooRl b, 22
SEGIT 2L (P>0.05) , HAWEME (LFE1) .
AHIE Y C I 2 5 X T 0 BR B AS P 2 514 A
( BZYL2023-33) .

1.2 Fi&

1.2.1 XHEBA RAW MY, HARMEE. O%EmA
BEE L, SRR, OMHS . FAIMRLARG
I RIEWRT R QEHHE MARTR 2 ; @A
8 h 28 Er. 6 h 28Kk, WA H MM A mriRqE, $#%
Vg T kR ; OARE 1 dfsFEEHITH M
VURSOC 1 iz gl @©F T8 M B g s 2L, 4

. R BT =

1.22 FFiZE  FEX MEZH JE Al bR FH 2L T ERAS 3!
S TR A, oL TN, AR
L e 2 IR TR . 2 BT ARE
+o, BREEEIT , BIREEIT ., EFRI . DHEITS 14,
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®1 MHABE-MABLLK [x+s, n(%)]

Table 1 Comparison of general data between the two
groups of patients [x+s, n (%) ]

e (iﬁ%ﬂ) fiiaf) Uéz P
FiR 61.69+532  60.12+591 1.713 0.089
BMI (kg/m?) 2145+1.12  21.39+120 0317 0.752
el 1.709 0.191

3 43 (55.10) 35 (44.90)
% 32 (44.40) 40 (55.60)
(fjfrﬁi) 72.26+6.87  73.22+7.23 0.842 0.401
(:ﬁﬁii) 121.26+12.86 122.56+13.97 0.593 0.554
XIkRRE 0.815 0.665
ZHRIMT  31(41.33) 34 (4533)
RE 20 (26.67) 22 (29.33)
ARIREME 24 (32.00) 19 (25.33)
R KA 0.133 0.936
HEERY 38 (50.67) 37 (49.33)
FEAERAR 24 (32.00) 26 (34.67)
IR 13 (17.33) 12 (16.00)
FATR 0.729 0.695
L3/4 17 (22.67) 19 (25.33)
L4/5 42 (56.00) 44 (58.67)
L5/S1 16 (21.33) 12 (16.00)

T B2 TR R B 3 A ST e A T
ERAS B A TCLE B30 BRI (BR8] 29K, fpsk—
NAD L B P LREZAH ] Ek, Bk
T %W 2.

1.3 M EIER OFARLFELIER: FARRME, A
s R . EUCT RIS E] L AERE KA
QFIRtEIL: B TFARIE 12h, 24h, 48h, 72h K
I ECT 43 ( Numeric Rating Scale, NRS) 1F
Tl BB PTG OL, SRR NP B M A A
JEH 0~10 20378 . 043 FT0Ha, 10 40 ARIZLESE
@M% MRIEHEE AR (Self-rating Anxiety
Scale, SAS) HHNARHAPFEZE ( Self-rating Depression
Scale, SDS) Al ABERTZ] . RJF 3 di§REH
LS LE, SAS. SDS ¥y 20 300 H 4k, HEA4~
B 1~4 53, 547 80 43, sy, £Em&. #
AL, SAS. SDS B £8id ) {Z Bl i) F IR K,
AT RO E AR 1, @IRRIRES: DLH A
‘B B2 (Japanese Orthopaedic Association, JOA )
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Table 2 Seamless nursing protocol based on the ERAS concept

F B a2 AHRES R FESHA
ANRSX  BUYSTRHRG, BREPARZEEBRN. ERHbLZEENES BB T
EHETNERTE, OIERE. KighE FREPT
FEBEOERR, REIENOELR LI
1 B BETR BIEAN BNEABDTROKSE . SBAOFLIHR EBEF
HORBES, WEE. HEREFRBL FEPT
REeE AT RS, RIIBERZIER REPT
6h#ER. 2h %k FIAE. HREEE D
REFANSAORERRIOLIEST, HRFALROZE, SNBARER, T St
NEARBLNBE, BEFARIRFS
BEFRTEE. B, UNFAZSSRE FAREPL
Aep SRR IREE, BYBNESEGERTEN, RAREHEE, WBZHANFREH,
MAFARE, BHFATRE, FARSIIERERBEBME. RS, RITEM REEF, FAEPT
PRUFEEAS, HEEERPEFEW,
FRESEEEN, RFFRKEESHTER FREPL
WS e fAAE FEPT
MBFABAHM, BMER, REEHRER REPT
RIEEEREE
RIFREES, WRITRNFE. BOME BEPE
RIBEBNABIER, BT5%0ERBEE mEPT
S SAE TR, DIESYER. DT AE FEPE. TEEND. HEE
N HHEEREES, WHRLHG. L. bus BEPLE. TEE
BB TRE R, (RN RRXTEEE fPE BEPE. TEER
BEUERS, BHEENMABTE DEER, TEEF
1RIE B E O EFIROR BRI AR AT EHIT
REDZ  BNEENERFEEEMERE, RIEARET AR WEPT. TEENE
RIAGHENE, WERRRENE, RERSRDEETLEORE EEEM. BEPT
BEEANHIRIES, OFR%. Ke. FHEFTUIEER, HE ML
HiB BEBRFITR (REEZIABE) , BHBEEIR. AE. BENNE, BiHE wEPT
B 77 S & SRR B S B M R e S R O
W MR EAG BE ABERTZ) . RJG 30 d3ERITE 17y KK ; SFEIESAITTHRETCRAISE + bR

HAER OGS, BRRFEEQHE EHGE e, T
Wz shohfe . BSERIBEEIIRE . B4 0~29 43, MK
M PR I RE R R g Y ORI T R
ATE TR R T AR . ARG 30 d Rl 12KE A
PEAFIEAR Eﬁﬁ**%@%@@ Bk, thax
R, 130 5%, BAE0~4 41, B 120 47,
ﬁﬁt%%miﬁﬁit%mwogﬁﬁﬁaﬁa
Z%0 (Cronbach ) 4 0.926. AP Ak, Fr
A BE B bR AL B RPE N

1.4 g0t 2 7% IrABdER A SPSS 22.0 B4
Gt eE b, THECTERABIEC H 43 L ) n( %) 370,

% (xxs) Fon, AR LB FEA ¢ £, W
@@gﬁﬁﬁ%ﬁﬁﬁmiﬁﬁﬁﬁoRMBﬁi
FAGE Lo ZFIR ] GraphPad Prism 8 {4,

2 HFHR

2.1 IERIERR  WALEE FARE . AR i &
AR i, 2R IE5i2=E L (P>0.05) ;
EIXTHAARLG, T R R IRES ] AR BE ) )3
W, ZERAGIFFEE L (P<0.05) , Wk 3,
22%EIER A EHE NRSIEIS Fupp Fans
Foau b8, Z5 A58 X (P<0.05) ; NRS ¥
O3 B AR, HA M7 2ESS . 5X gl
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e, T B #FH ARG 12~72 h NRS PR32 AL,

ERAG I FE L (P<0.05) , Wk 4,

2.3 fIE%E TR EE VRIS EPR LA,
%3 WABRHEIGHKIEIRILE (F25)

Table 3 Comparison of clinical indicators between the two
groups of patients (x =5 )

e G06) (aey  ta P
FAEE (min) 148.24+6.24 14859+6.11 0.344 0.732
AR HmE (mL) 90.09+18.17 90.89+17.97 0.271 0.787

e . + . +
RepfimeE (mL) 171‘2'072 1?32_12% 0.162 0.872
EORNAREE (d) 221+043  297+041 12.387<0.001
EReadE (d) 423+095  5.99+0.28 15.402<0.001

Fz4 WHEE NRSIESLEE (x=s5)
Table 4 Comparison of NRS scores between the two
groups of patients (x +s )

e e ey tE P
AKE12h  6.19+1.32 7.59+1.10 7.056  <0.001
ARfE24h  313+1.14 3.93+1.26  4.077 <0.001
ARfE48h  1.71+0.15 2.12+1.10 3.198  0.002
ARE72h  0.88+0.33 1.91+029 20287 <0.001

H: Fuyy=1468.003, Fuyp=70918, F 0 =10294; Py, <0.001, Pyy<
0.001, P <0.001

ERIGIFEY (P>0.05) 3 KI5 3d, S5XHE4
A, T4 SDS., SAS PEAM AL, 25 A5
HE N (P<0.05) , WS,

2.4 JOA TS T HIRIPHALEE JOA PE4r iR, 2
SIGIERE X (P>0.05) 5 ARJF30d, 55%FHELIH
Fb, THH JOA P4 AL, ERASIH¥E X
(P<0.05) , WLF6.

25EFERE  THRIALRE O, Bk XA
Jr e, 258 L (P>0.05) 5 RiF30d,
EXTHRAME, THAEE o, Bk, #Ho5XR
TR, ZRAGIEE L (P<0.05) , WE7,

3 iTig

PLER NGB TLIF JE—Fh s Jeik i FAR =X,
HATMAN . R %I, R, ZRAWE
Z Mt BBl AR BT B T R ER . ERAS
PSR — b A /D H 3 A B R O BB 405 10 38 A
ey, i 2R e, S BT AR T4k 3 i R 2%
BT UL . JoaEby B vk T e R o4k
B, SRS, BAERETEACRAEE
WREE . MR . IRSHRISE AT RS HRGE T ERAS
PR T AR 04 P55 T 4 B 4 BT 004 L LT A B
PR A H S0 1O PR S8R AR S A i8R
T BT 3k 7 g LA FRABE SR I R v 98 g T8RS
YIRY. AWF5H ERAS #HA, Mlas NiBhFAR S

®5 WARZE SDS #1 SAS AL (x+5)
Table 5 Comparison of SDS and SAS scores between the two groups of patients (x x5 )

SDS 5> SAS 45
2H 5 — N — .
T TEY AE 3d TRy ARG 3d
FHA (n=75) 58.16 +8.11 43.16+7.11° 56.29 +5.23 41.72 +7.02°
R4 (n=75) 59.92 +8.44 50.01 +9.02° 58.17 +9.05 48.16 +10.02°
tE 1.303 5.168 1.558 4.559
P{E 0.195 <0.001 0.121 <0.001

T SAET L, "P<0.05

R6 TAHAERE JOAIEHNILE (x+5)
Table 6 Comparison of JOA scores between the two
groups of patients (x =5 )

285 FaET ARJE 30d
FA (n=75) 9.22+3.19 14.71 £2.18°
XNHAE (n=75) 8.71+2.27 12.17 + 3.42°

tE 1.128 5.423

P& 0.261 <0.001

W SRR, “P<0.05
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BERP B ML A, UMEE = FEEN, =
FHIEMER B M TFARYCR, IEARGRE, #&5
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AR SR, SXBAMEL, THHREE
BP0, ARJE5M . XUl T ERAS 3%
T EE BRI E ] IR R BRE AR, MBI K
F, X HFREN" WAL, JREET
ERAS BUEMAZ O/ BB A BE OB 3L
FEARA G I B XU . T8 Z 4R OME, (b R
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R7 MABEEBREBILE (xx5)
Table 7 Comparison of quality of life between the two groups of patients (x +s )

0 T HEXR
43 — — =
F AJE 30 d F A0 AJ5 30 d FHRT A 30 d
FA (n=75) 65.20+3.26 85.25+5.31° 63.57+£4.23 83.57 +4.21° 73.67 +£4.33 88.67 +5.29°
XE84A (n=75) 66.60 +3.41 74.52 +5.38° 64.25 +4.32 73.21£5.01° 73.17 £4.52 80.20+5.51°
tE 2.558 12.296 0.974 13.710 0.683 9.603
P& 0.012 <0.001 0.332 <0.001 0.496 <0.001

e SARY T, "P<0.05

FARWILL B, 0] LA SR AR AT e i 18] i 20 =
7R P TR By S LA R R
P, anE PP AR AR | RS Y AR 2
Y R/EL NV R N I DR 1 6 (197 NEPES oY 12
e m R E R
BEAh, XTI, TR g gk
U, AR5 30 d IREMKIL . A= i Jot i 4y B 4
(P<0.05) o XATHE/EICY, ERAS BT SR HY

OFIRRAL IR TCEERR B, BEA NS REAS S T

fifp SR O PIDIRZS , 45T AH L B0 O BB 5 5 H o

JoAE P P I R AR S e T RS Sh AR I 2R,

AT BT BRI ER | W LA ZE4R A5G (A

HITHeY s , JCEERP LA E

MR REM A 2L e, JCAERdr A

FHIRSERE T M F TS, WIEFH IR

FENE I SR T, BRI AR R R
FlaE SR ALRAEAETH A R
EE AR R A AT BT R SER, £F

WX, FIBRAE, ARSI, RBKE, RITFHIT,

SR AL, BIER, MEBEER, BIFRELTFRE

ZHa,

S 3k

[1]  Tatsumura M, Koide T, Ogata Y, et al. Sacroiliac joint ankylosis decreases
intervertebral fusion rate in L5/S1 single intervertebral transforaminal
lumbar interbody fusion[J]. Cureus, 2023, 15(5): €39455.

[2]  Yearley A G, Chalif J I, Zaidi H A. Utility of expandable interbody cages in
open transforaminal interbody fusions: A comparison with static cages[J].
Cureus, 2023, 15(6): e40262.

[3] El Tahan M R, Pahade A, Gémez-Rios M A. Enhanced recovery after
surgery: comes out to the Sun[J]. BMC Anesthesiol, 2023, 23(1): 274.

[4]  Scott M J, Aggarwal G, Aitken R ], et al. Consensus guidelines for
perioperative care for emergency laparotomy enhanced recovery after
surgery (ERAS") society recommendations part 2-Emergency laparotomy:
Intra-and postoperative care[J]. World J Surg, 2023, 47(8): 1850-1880.

[5]  Rsesi, Ry . sE e A AR R 3wl SR B TR TR
BIRFTEHEIE (7). SEFIZS 40 SRR | 2024, 27(2): 151-155.

[6] SkFHEF, SKSEEE , TROFT, 45 . JCHERTA T UG b 2 SRR A
TR PR S B A 8 B A SRR FE (0], o e R I R 5 e AL
2022, 29(8): 934-936.

[71  Stijic M, Messerer B, Meilner W, et al. Numeric rating scale for pain

should be used in an ordinal but not interval manner. A retrospective

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

analysis of 346, 892 patient reports of the quality improvement in
postoperative pain treatment registry[J]. Pain, 2024, 165(3): 707-714.
AR, TR, BRI, S5 L R IBLES % ) SR R AR B AR A Pk
F 0] R hE 22 | 2022, 35(5): 466-471.

7 RO H O LR B E R SAS. SDS L& SIS ISR R
Wi [J]. AEAERAF2 ] (B ARRLEIR ), 2024, 25(2): 235-238.

JIEHE , ARAERE , AT &5 . ARREERS BF AR A PP R R A
SEINFR AT 0] (PHER 254 L 2021, 50(1): 11-14.

JRIFA, ZEARAE , RS0 | IR I S NN S L s AT
B RGBTV SANER [ P R4S AR ()] LR
2, 2021, 25(9): 1862-1865.

Watanabe K, Kubota M, Tanaka H, et al. Japanese orthopaedic association
(JOA) clinical practice guidelines on the management of Hallux Valgus-
Secondary publication[J]. J Orthop Sci, 2024, 29(1): 1-26.

ZHONG Z N, JIN K, QIN F L, et al. Huoxue Tongluo decoction combined
with acupuncture in the treatment of lumbar disc herniation and its effect on
JOA and VAS scores|]J]. ] Back Musculoskelet Rehabil, 2024, 37(2): 277-
283.

W, B . ERAS BRI SRR MIUARE R 5 ARG ST R BT
FHRCRER [J]. WAL BEZG | 2020, 42(11): 1751-1754.

B A BRI, 4 e R YRR R R DU R AR AL
FERII [1]. HhAedr RS | 2023, 58(6): 695-700.

AERTT, INKIL ., T S N DL LR SR S N T
PGS BEAMAIT (7). P I TRRBFSY L 2022, 26(6): 943-948.

BRI, EME, EWL , A5 . HE AL SRR A S A ] FL A
MR G A RS R ERAS S TR A LT )], T 2525 B2 244l | 2023,
44(10): 1191-1198.

SKPHRR L SKIEEE L SROFTE, S . SRR LT SO 2 R A
TR0 BICIR S B A= 1 A Y S2 RV RAF T (). +l B R 6 DR 5 R A
2022, 29(8): 934-936.

VIRR , IR, BRIV . RS AR I JOAE R T T IR
e G B AGIE AR R R IR ROR [0, JEE R | 2022, 20(21):
2233-2236, 2240.

WA . EARRRE TN H BT R OSBRI A B RCR (7).
IS SFSY L 2023, 20(18): 2821-2826.

KUEAE , B A% . ML A B ST B AR X BB e % 2k
e T AT IE I (1) BLE ASPRLA 2G5 (sl ), 2023, 4(6):
593-596.

FEA, WRE XU T ARG AEE RSN A iz
JHFEIE (J). Bl NSRS 2R (F3E30), 2021, 2(2): 143-150.

SUL , S, skAzkE | AR A DM BAERE PR 3 1 LR
BTN (1] FREAP RS | 2023, 29(13): 34-37.

Ak, BRAE B30 . A B IR R PR £ 2 R A
FANTIFERIRCRE (0], s B2 T4 L 2022, 19(27): 149-153.

MAL B A 2024-04-11
Y R

571



