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Abstract

Objective: To formulate a quantitative exercise protocol for patients after lumbar fusion surgery, and
provide theoretical references for early postoperative functional rehabilitation. Methods: Evidence-
based questions were established following the PIPOST principle. Based on the 6S evidence resource
pyramid model, a top-down retrieval was conducted, yielding 2205 Chinese and English literatures
related to postoperative rehabilitation exercises for lumbar fusion patients. A total of 15 eligible
studies were included for evidence synthesis to draft the initial quantitative exercise protocol. The
Delphi expert consultation method was adopted, with 15 experts enrolled for two rounds of consul-
tation to revise and finalize the protocol. Results: The questionnaire recovery rates of the two rounds
were 88% and 100%, respectively. The expert authority coefficient was 0.95. The Kendall’s concord-
ance coefficients of the two rounds were 0.386 and 0.523, showing statistically significant differences
(P <0.001). The finalized quantitative exercise protocol consisted of 3 primary indicators, 8 second-
ary indicators and 24 tertiary indicators. Conclusion: The established quantitative exercise protocol
is scientific, necessary and practical, which can serve as a reliable reference for rehabilitation train-
ing of patients undergoing lumbar fusion surgery.
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1. 518

TR E N FERATE AWM 5T, FEHERAT %78 (Lumbar Degenerative Diseases, LDD)F]
RIS FTHL], 120048 B ALK 9 18 R I AR A B T OB R, Sl AR N 6 T 2 AR AR A 0
TR R R R [2] 0 FEAMEMENR)Bl& ARVEN BRA B ITB, BEeA S @ AR e VE[3], (HIERW
SORPRMEAE B RS RIFHIWGI T, U0A 0 BB LD R E ARG BL[4] [5]. RN, SCHRHRIE &
AN HEAE R G D) 2638 90.9% M [RII, R85 BRI R RE A 78% [6], XML GAEAFIRAIR S « VFANBA[T7]
S F R RN EAERE G RS 1) AL 25.2% 8 M4 180G BTGB THRI, AR AT A A I SR Bl SRR
AR WEAN RGBSV ERTOIE R G R B, 5 B B PR S RCRA AR, gk R vERifs, &
FHRFARB]. 2T BRIV, WEFHERAR S BB TS X T BEEUE RA B AER9]. 281, BB
BUm KA J5 52 77 g T EEE T MEM AL, NSRRI NI HLACSCR PPN 45 7 THI Bk = v ot &
PR R S UEHE SCHF[10] . ASHIEFE MG IE T 3527 0 kA, S5l — M AT, & 3R MR & R 5 &2 ARG
TR, AR RS B TAR SR 2% .

2. #IRE I
2.1. BARATEIEI)

KH PIPOST H sy A IE [ REAE 2R [11] o WFFEXS 5 (P) S A T 1 2 EME R 5 R ) ;BB A, Tl
T (1) K RS BBk, S UE B (P) B AR AR IR PR EEA: PRI L2 FREZIGTT M, W U455 (0) Rk R BhE
RURANE DL BRI APERS O . EMEDhRE . ERBEWiE . AWEESE, W R(S) e NHE=H
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BB Gy, IR RIRANT) ST . T RILN. RS, RGN K BEVL BRI .
22. PEFRVTHE

2.2.1. $IESCHR I 3R IR

AR FLMEIE R FINER AR T, W ATFRE NS SOCREAT T 2R . SR E R 577
Bl e o R0 R A R o ] A B S SRR RG] R T2 B REER 2343 « UpToDate.
PubMed. Embase. Medline. Cochrane Library. Web of Science. BMJ Best Practice. f& 2} 6] 5 FE Fy i g
#2025 43 H 31 Ho PRy “IEHEASHEAGHE” AND “ FREMBIALZS SIE SN2 AND “HF
ARIAS Y H F AR E A G H” 5 FC R AN “lumbar OR vertebrae OR spine OR vertebral column
OR Lumbar Degenerative Diseases” AND “rehabilitation OR exercise OR activity OR training” AND “surgery
OR perioperative care OR postoperative care” .

2.2.2. BN SHERRRAE

PAINBRUE: (1) BEFCX GONREHMERR & A5 8 s (2) BF 70 RN MEME R 5 A RS S80I Bl AH G 74
7 () WIAURMLEEFErS . R A4 RGO, TR, BN IR (4) horedesocik.
BRbsdE: (1) TR SO SR, ERRR IR . (2) Ba A e BINSGHR; (3) ARFR/ZESCCHR.

2.2.3. MIFEERERETMN

AW OB A R H A A, LA BIR OCSCik 2205 F5 . FIF NoteExpress Bt T L EibH 5, 53
1744 FEHSSCHR Bl S, 8 B S SCRR AR B AT WD TR, AN 79 b SCEREEAT 1 — 28 i . FETEGH
B DM EE S S0US, WSE 15 G SCER[12]-[2614F S I NbRtE, HAhaELFINR 2. RPN 2 &, B
U IRLS 10 j% meta 704 1 5o X T-A9NI# 285CHR, AT SR FH 17 KR T 22 384 BL A Sk 5 e
(Joanna Briggs Institute, JBI)JIE 12 A= CRAE A 0o fill 78 1 % 2K DL 5 R R SRR VPSS [27] RGussid
P T E (Assessment of Multiple Systematic Reviews, AMSTAR) [28] LA K 18k ) 3V 77 2245 A1 B4 Bt 52 i
(Joanna Briggs Institute, JBI)IE UF T2 A= g 0o Xo) B ATL XS L S 1 B0 SV PP AR [290 33 AT o = PEARY o

2.2.4. {RBUIEHE, FRARIE

XTANNIR 15 G5 SCRRIEATAZ CIE B BE AR U A, T AR RS B4t o B A FISRIEE S 7= A oy 05, i
MELAFhRitE: DRI RGN T R MG TIE 5245 A R4 A0 B0 2 58 s (A 7, AR FUR 4R R v 3%
SEHE, ALY RO B SR A SCHR[30] . SR IBI IE4E T 43 2 e AE 98 HE 2 203 22 48(2014 fik) [20]% IE3H )i
ERATIPAY, R 7T ALK 52 = B8 15 % WY FAME JRNNKHRERE 2 50 0 A A Gl d
(ERAEAE) N B G (F9HEE) o FETUEYE B 45 T R A R A5 R B AL 5 R AR -

2.3. ERIEEREFIG

231 BHEEREMR

AR B BdhEEE, ik T 15 M ERS SR, MAFRIEL R : Sk s = FER, WFHE
B OBEERN WRPHEES AR, BEARR LU B, B&Hh Rl FIRFR, XA A M, JFLAA
HA BTSSRI . & KER 30~54 (38.4 £ 6.03)%, TAEEFR(13.33 £ 6.07)4, AR2EJI5 N, i
+2pe N, g2 A, PR FR 10 A, BIERERFR 4 N, IEERIAR 1 A

2.3.2. tRFIERKIG)E
A RET U RENE, fWmf T ERXEH S, ZAEH =M. (1) WS ERs
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Tl Bir. EXLAEBHTGER, (2) miliskH: R BRI &85 % H, A5 Z00 R H
N (38 IR A O o R Likert 5 2R VF50IK[31], XHHRFRSE H AT EHENEVE), 5 0 ARIREE, 4 7y
REEE, 3 R, 2 MUEAEE, 1 pARMAEZE, 3) LHREHNHER: BANREL X
HW N AR AEBREE . IR DL BRI NBEAE S, BAEFEE . PR, B TARERMZENE.

2.3.3. LHEERFKIA

K HLF WA 4R ) 25 1 SR AT PR R ), PRERERIRIRG 2 B, SRR S R R
FR MR 45 BTN MR, BEE, T RRE, TREMLBT 8, Fikmih. %4H
(7 32 s R E B R VP o0 ) P ME AN T 3.5 4, HAR S RECR T 0.25 [32].

2.34. GitEHE

f#H] SPSS 26.0 AT . 1014 A BRI IR L K2 SR £ AU ALk
RECr R, % REUE L 5 R E(Ca) 5 AERLE RE(C)MHEARF-H{H, BI Cr=(Ca+Cs)2; &
5% 7 LT VR R D3 3 5 e R A R i (Kendall’s W)REAT #7555 WLAR h RE U LS 57 RAL(CV) 3K
Fon; P<0.05 #RH G E .

3. &R
3.1. ERFHREY

55 1R RIAIN G 17 43, AU 15 43, 5 2 SERR B AR 15 43, 1R 15 7, 2 B AR R
K330y 88%A 100%, it B S0 AR BIF 4 7 P AN AR AR M 5 v

3.2. ERNBRAY

15 444 S0 W R BRI 2% Cs 9 0.93, HIW &% Ca = 0.97, HRHE AR AT IS H % XU F
H Cr=0.95, FULEFAEAME T SRR o

3.3. EXERPIEE

1 LK Kendall’s W B4 0.386, 7 2 5% 5K k1) Kendall’s W {E#2 7+ & 0.523, RIHLEE
R RS, SRE ST EE (P <0.001) (1, #%2).

3.4. ERFIGER

BEFEN AR S8 — R B KR WU OB E W, X7 Rk BT R 583 SO — 206 H ., B
“OLTH E BLRE IR O IS SN FHNERENIGR” K T B B BEBIEIIZR” BON “ DhREH
FOEENGR” s =20k B Xt 8% RGP E AT RREE, 0 IRy BER S IR kL
Pt e S RRTAT RIRAE T NAR SRR E AR B BT B R IER RSO R IR AR, K
SEAARENE” SO B G EAR AR “SELAr gk )7 s T RIRE BRESCRIEIE, 1 “ ARz
Voot MR [R5, FESEPRR AT S0, N A PR 0 A DL 8 2 s P18 RN
FIPIRRE EHEAT ShASVRAGED, 2 BH FURIRINAEL. ZORPEr > 3 Bl LR A T 2, SR Sbr
UL AR BRI, o B vh AR, DA SR IR O A AR A AE[32]. 2R 508, XS LB
PRI NIHLEEAT Tk — BV REVI0EE RY, TR RMERN; MERPRE R RN EEYE
Fal, EhEEsAEIEN, B IO B RORIRES N AT e R R s B . ERA ISR, oA 2GRN
o FEUCIEA B AT RS BB, A HEREME D) eV AR E PR EL A [33]. el itk MR
KGR 2 SRR E, Frf sk HIRF SR 0. REIDRIEMRM S ARG BAEsT %, B8 %5 H
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34, PR H 8, =gk H 240, SRR EENAS D AR KRB R LA 3~5,

Table 1. Range of variation coefficient and concordance coefficient in the first round of expert consultation

=1 FRERROLERRECEEMMARK

RIINE B R CV NGES a0 RJiME HhE P&
— BT 0~0.1675 0.376 11.267 0 0.004
R/ E 0~0.0863 0.395 41,507 7 <0.001
=Y datr)R 0~0.1798 0.392 135.33 23 <0.001
ERTN - 0.386 196.747 34 <0.001
Table 2. Range of variation coefficient and concordance coefficient in the second round of expert consultation
2. BERERRATRRABCEEMIN AR
RIITEES TRRH CV miRRE W R~IiMA H P 1
— YRR 2 0~0.1884 0.4 12 0 0.002
YRR 0~0.1789 0.521 54.721 7 <0.001
=R E 0~0.189 0.548 188.945 23 <0.001
JERE - 0.523 266.754 34 <0.001
Table 3. Expert consultation results of primary indicators in the second round
3. BIR—RIBHRTRRIALER
— AR HIEM(x+s, 7) W5 R CV o e
1) AFnsEAL ISR 4.33+0.82 0.1884 0.5333
2) &) FIIE R YI 2R 4.67+£0.49 0.1046 0.6667
3) RGN TR IR 5+0 0 1
Table 4. Expert consultation results of secondary indicators in the second round
4 BIROBIEMERKILER
YRR HEM(x+s, ) TRAK CV W
L1 fEHHAE 4.07+£0.70 0.173 0.2667
1.2 OHSCHF 3.93+0.70 0.1789 0.2
2.1 L ThEE ISR 4.27 +0.46 0.1073 0.2667
2.2 TR BBl B 25 4.33£0.49 0.1126 0.3333
3.1 FIBALEF IR 4.87+0.35 0.0723 0.8667
3.2 JEFBWLEE I Z5 4.80+0.41 0.0863 0.8
3.3 A FR VLRI 25 540 0 1
3.4 FHERE I 5+0 0 1
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Table 5. Expert consultation results of tertiary indicators in the second round
5 BIR=FIBHRTRRIAER

=% dehr BEM(x+s, ) LRAEFCV i
1.1.1 PRI BB R 0o B R 5 3 3 AT R AR SR E R A

SR B STARAA I 2L 3732059 0.159 0.0667

1.1.2 fE AR L, P58 S 807 3 B R s

5 A HE SR L A A 2 R 2 T 4+0.76 0.189 0.2667

1.2.1 JEMERN G ARG B WA RoE, TR Bt

o p g 3.67+0.62 0.1683 0.0667
2 e L NS A & H

}.42\.2 B TE BN R A 55, R, dmGIER 373 + 0,59 0.159 0.0667

TN

2.1.1 FEIErEn . SRR, 30 R/H, 3 4id. 4.07 £0.59 0.146 0.2

2.1.2 WA ER, 30 /4L, 34/, 3.93+0.46 0.1164 0.0667

;\2.1 N A RS, ISR A, 42 /M1 433 +0.49 0.1126 0.3333

2.2.2 5%, 10 /4, 3 4. 4.27 +0.46 0.1073 0.2667

b % — Ay Ay -

g.z.3 TE‘ITELD\%E%)\%EJJ? H E S B FEAL S, 10 min/ 427 +0.46 0.1073 0.2667

W, 3 id.

311 IS VY SIS 4s . /MR = Sk Kl 4s 540 0 1

50 R/, 3 4/d.

3.1.2 RAEMRIAE LT, INGDUSLURE. EEEE, 3
H A BN R 46 v B dpe KR P 47 3~5 s JERU T lths 3~5 4.87+0.35 0.0723 0.8667
s, EAXE, 30 /4, 34/d.

313 MFAMRLR ), EENZKME MR UL, B
B, A R ) R BRI, ERAEES, (R 413+0.74 0.1798 0.3333
3~5s JGi T, 30 k/4, 34H/d.

3.1.4 RESERE S TR 21500 N 18 5 B E MRS LR UAT &

10 m. RJF 1~2 HIFWEIRERS B 5 WATE, $aSkBERk

B, RFEIRTIEE, WURARS, SUE BSRIED, XU IR 4.47 £0.74 0.1664 0.6
JERTEREN, WERMPIRRE, FTHE K D), BEEHhi, )

YER 2218, 10 min/ik, 2 ¥k/d.

3.1.5 MM Eh ST, Aahr, IR, sk EE, [H
R F AT, A, (REFSs G, s 5+0 0 1
My, B, fR4F5s, ZEABERE, 30 YA, 34/,

3.2.1 ERENLIIZR, BN P, XCF-F T RBEP,  XUR
i, RMRS 5 2 90" kA, MRS RBEE 90° KA,

PR B BHIJR R T , APR TR I, WP 44063 0.1437 0.4667
AL, 30 ¢k/H, 2 2Hid.

322 IHENING, THES/RERED, EHME, T

SR, (AL T o R, 75 RS, S s 03 o 1a7 o667

R, fREF 5~10 s JR 2R8I, e fedfiskBEmg, 15 K/
4, 2 4/d.
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323 Wit IE), HEoruifr, FHE, WUHS)E R,
W AT RS LRSS, RS LS 4G, S AR SE I BT, R
5s, MPSETAEHEUAE, M MULATS, &R 2k
T, 30 /4, 2 4Hid.

4.27+£0.70 0.1649 0.4

3.3.1 TLpi S, AMEMEXUR i, DUEE XU R
B3, EEHE, PR, A, BT K EL, R)e
GARTA N, %A BfE, fRRXIREFSs, 10 /4L,
34/,

3.3.2 BN, ALLr, BT H 58 R T, BT 2 90°,
WFEHL, ITHMEAT, B FU DU RO EEE 5+0 0 1
S5, R BENUR RS, 15 I, 2 4id.

333 M NING:, MBI BERuEL, XUEIFT T Lt

JA %, BT, H— R Fk, MG SkOR, SR mE,

B Rt Lo, SRR SR, A iR

FHF L kg M4, REFOUR, RZEME, ZMEFNK T, 5+0 0 1
A7 R ST, 2 LSS ol i A, 1) A2 I S

PR, AT IR R, el 2 0l S, A e B R S

A, 15 /4, 2 4.

3.3.4 ZZYULINZR, TR, XUEFTIFHEELIR 98, SFHITF5
A x Y, R TR ZERRIG B PR, fAE 2 T AR 5+0 0 1
AR IR, A5 E, SRR E/N, 15 /A, 2 4d.

341 BELAERA], TSR IAITE, BISRIERIET, MERRL
WIS, P2l B A ORRR P, £ 10s, 15 U4, 3 4.

3.4.2 EEERIIG, S TR BN EE ) L, WF
TIRT SRR, AR T BT RS B — 45 E k. 30 4.73+0.59 0.1254 0.8
sIR, 3 k.

3.4.3 IS RATF N, MBS R S] IERIARE . v
2 B MHESFLEHE, 30 min/ik, 1K/d.

4.93+0.26 0.0523 0.9333

4.8+0.41 0.0863 0.8

4. 7ig
4.1. MEBHMERBEELEINSROBZH S

AWEFE UGS B SO0 T, I RGUR R [ A Sh 5 TREAMERL S AR5 R UIZRAOAR STk, iR
w15 AT A HEIRAE R STER, SR AR EAGTE A T R O SCRREAT T VA 2 VR, RS G N E S
e, AR T BEHERD S RS B B T B . NIIETT BRI FUR AR SR o R AT
2 BwiE, ERPPAG T Rk H B ARE I E . RATIEAA Rk . 15 125 il SR B = AR
Be, MU S B AMRHIRRIZTT . B SEE R BT 1A, RREE B RAIR S LA R. L5
JRARH 0.95, RINZL FZRARA B 0L WACRIEMBUEAE . Aid 2 Je L 5K Ry, T A A A
AAREEAES TR, K% HMEZER B 30, HARRRHIAME 020 LIF, IEKZTRAA
AR A RGP P AR} 27 R I I 2 i o

4.2. WEBHRMAEREERLED S ROLEESHT
BHILIR[B41R Y], TEHERL A A5 () 5@ 3 BERG T-4RTH 8 (10 B BEAE /0 A0 e S B 2 AR,
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I BEAT R FRAR S I ENAAR S I ACRE ARG , SRR & 9 R M BORE 3, A B LA 4R AR X
ML, KRG, SRR T WUBEEE S & O BEFR[12] . SRS b )R Rt AT D Re B,
R VST IR R BT 58, v SE R I R R BRI SEREAN St . T, EMERL & AR5 BE
A7 AE R BIAE[35], T IR S5 D RERBIAR T SR 2 A B IR IR B 158, RE— e R L B &
HRPR . IS EHEThRESE, EOkZ EWRRIRE, XAMOAA T 8 sk s 0, X DL T
IR . Rk, DNSEBLSE A iia T RCR, Ak B (E B A, AT SSAEIRIE (Al BBt T
FA L IS AR T &, W B MR R B TIE T . MRS AR S, 2RO
FZ 5, EEARFEEBIL. AR BAMRNL BENL. 22U EISE. HH KR TR0 XK
HIBEAANLTT S T 73 AR LA B RS, B R BEAAIZ B D RE A 755K [36]. DRIL, A7 Sk BAbis shr &
SRt VBRI SR, T C03 R85 AR i FO AR T R 2 55 FBEME A e VA R i 3L

4.3. HEBMRMSAREENER T REOSSAS

JLIAI 2R A 2 51 A NEEAE Th RERRAS I SSBE R 3R [37], BRItL, 41l WL B GR BF IE LA T L 5csse B ME 2
el 3227 [38] [39]. H AT, fh4tHeE B HEom i s L SR YIZR, (B— 7l T BE = 8k
MIBRTE T, ME LTS MBS WURE, 59— T th AL 1 A VLI 1 P BB MR A A R 5 AR st B A
PRERCR P FIAGME . SRR O WU LR 32 B AR E PP LR, AR 4R R AR T L 672
DTN, 5 5 YRR E MEABME A 2] #h FE[40]. A7 ST 2 0 X K ThReketk, 4
Xt AN (R LA £l A L PR BB R, R — DB R L B, I KadtAT Bl AMUPRIERES LS 20
OB, I REAT BB I U AN R B ULRE . 955 1 AR T AR B B I X SR AR A4 7, RUE A,
M HE 5 AT ARG 1, R TI 2 Ag A o ISR AL DI RE, AIENIAKRAT, BEWSA R Msi,
/b DRI TS R RN & PRI 51 R A RAGEE[33] . AT RIEBCE “INFIERALINZR” A0 “ G2 51058 B
WER” , FBITIRTF B E XS IR 2L U D e IR M PERIE R, [, A B EALIR AR ATIRAE, PR
TREEEENNE HYE[41], DL IKEl, AT B BRRAT N .

5. /g5

AT RN, 8 RGN SR B SRR, 20 2 REURIHEL KGN, WEdF
e T IEMERL AR M EBAESI T 5. ST REEREANE D EERMSIHINE, e uilh PRI B 5L B it
SHEWSE . WAL 28 TARR RE TR T HI0 RN Tl RSB, DUSIEH A e, IR T It s
[z RARIMERHIA, B RS AESMRIAR 5 RETE S &btk . BTG RIbRHE LR -

SE K
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