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Clinical effect of endoscopy-assisted transforaminal lumbar
interbody fusion combined with expandable interbody fusion cage
in treatment of single-level lumbar degenerative diseases

Liao Xin', Lii Chao’, Luo Zheng', Liu Jun'
(1.Department of Spine Surgery, The Central Hospital of Enshi Tujia and Miao Autonomous Prefecture,
Enshi, Hubei 445000, China, 2.Department of Traditional Chinese Medicine, Three Gorges Hospital
of Chonggqing University, Chongqing 404100, China)

Abstract: Objective To investigate the clinical effect of endoscopy-assisted transforaminal lumbar interbody
fusion (Endo-TLIF) combined with expandable interbody fusion cage in the treatment of single-segment lumbar
degenerative diseases. Methods The data of patients with single-segment lumbar degenerative diseases who

underwent surgical treatment from September 2019 to May 2021 were collected. The patients were divided into
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Endo-TLIF group (32 cases) and transforaminal lumbar interbody fusion (TLIF group) (41 cases) according to the
surgical method. The perioperative data and clinical efficacy were compared between the two groups. Results The
operation time of Endo-TLIF group was longer than that of TLIF group, the intraoperative blood loss and
postoperative wound drainage were less than those of TLIF group, and the postoperative bed rest time was shorter
than that of TLIF group (P <0.05). The visual analogue scale (VAS) of low back pain and leg pain and Oswestry
disability index (ODI) of the two groups after operation were significantly lower than those before operation, and the
Japanese Orthopaedic Association (JOA) score was significantly higher than that before operation. At discharge, the
VAS of low back pain in Endo-TLIF group was significantly lower than that in TLIF group (P < 0.05). There was no
significant difference in VAS of low back pain and leg pain between the two groups from 1 month after operation to
the last follow-up (P > 0.05). At discharge and 1 month after operation, the JOA score in Endo-TLIF group was
higher than that in TLIF group, and the ODI was lower than that in TLIF group, and the differences were statistically
significant (P < 0.05). There was no significant difference in JOA score and ODI between the two groups before
operation, 3 months after operation to the last follow-up (P > 0.05). Conclusion Compared with traditional TLIF,
Endo-TLIF has similar short-term clinical efficacy in the treatment of single-segment lumbar degenerative diseases.
Endo-TLIF has the advantages of less bleeding and faster postoperative recovery, but the operation time is longer.

Keywords: spinal endoscopy; lumbar interbody fusion; lumbar degenerative diseases; minimally invasive;

expandable interbody fusion cage
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FarE B ARN AR ZAR , 5 SRR A5 ik PR R S —
FIVPIRIYEFRY . MR IRIRIT R, BORAZE
B ARAFLE N E AR, AT M DR R ) Al R
SEH IR T 2 TR S AR AE [F] Rl
R (posterior lumbar interbody fusion, PLIF) FlIZHEE]
FL B ME A 8] Bt A AR (transforaminal lumbar interbody
fusion, TLIF). {HK FARFARATHG ZHEHHE
TN, PR A A BEARER, i 4
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I ZERpR2E, ARJS AT RE I — ik VN B 225 X
SRR AL T RS, SR YTRCR, B A
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VEHORM, A N BE T 28 M ) L A AFE 1] 5 AR
(endoscopy—assisted transforaminal lumbar interbody
fusion, Endo-TLIF) 52 2|#Ok kL a9 EFE4MEE A= 1Y
Tk, JEBEALTEIRATT . (H2, T ar
e, SRR, TETER B e P dn /)N i B A AfE(a]
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MO BEBEEAESMEHE S TARIGST 1 50 BOEEAHER
TP B 7361, MR TFAR T2, 430 Endo-
TLIF 20 (32 f5]) FAEGEIFACTLIF 41 (4145]) . P4
BH kb, Z25EGEIFE X (P>0.05),
BAM M, Wk,
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N, HWRTHAED . SR C B X ZHLE O BT[]

1.1

« 13 -



[ N B

5520 %

F1 WMARE—MERLE
Table 1 Comparison of general data between the two groups
P55 SR AT B/

215 1%

% _)/r L3/4 L4/5 LS/SI
TLIF#H (n = 41) 20 21 59.59+6.04 4 23 14
Endo-TLIF41(n = 32) 15 17 59.91+6.82 4 16 12
XA 0.03 -0.21" 0.31
PE 0.872 0.832 0.858

e i

B, TREREMAEAERLEE, i CRF RN THES
REL NG, CHMAATHERBIhZ, HOE N FTZ
PE NAR Y ok E LR E, CREALE R
5, HEESLIEFURA B, ROEEFHENE T, DA
JIRBEREDIBR AT 73 0 9B B, 7 RMEME AL, 25
B 0 o AMERS G XA SR, R 1
WIE T E), BRI BRI, A7 O Rk 2 AR T O s
FE ), AR08 e A7 4 AR i [] Al FRE e 44 1) I
W TAEEIE MRS N, RS AR T AR IE, 4
178 AR SR A P AR AT . PR Ak LA ] 4%
WEA% . JFBIBRECE 20, HRELWBREME MR k.
HE T B AR A T 6 AR R, AR T A ]
Bt I, WU BN RS, TR A CE
VIRBIRAE, JFEE. fJa, AL RHES HURET [
. BN, HITCREUEMEAL.
122 TILF 21 SRAMEGERITLIF, fd R CHE ]
FlE A% o
1.3 RightE

[LENE NN IR S =2
1.5g, 120 1R, Wk, WHEKER
0.6g, BE1R2W) 122d. FHHLLLME. RitEds
MG P U REHRARSFXAETRYT o AR5 24 ~ 36 hiKBRT it
B, ARIE TR, B R S B b
3MH . ARG 64 A o I BRI ZE 2l A i
1.4 FrROTH

PR AL AR bR . AR S IR A
WAL (visual analogue scale, VAS) ., AREjA
J& Oswestry JJ g (EREE R (Oswestry disability index,
ODD) # H A& & F %% 2 (Japanese Orthopaedic
Association, JOA) TF43.

1.5 ARpHmEHITES X
151 TLIF 20 W | g Hh i pAeim 25 AR v il FH i o
VR, PO A, RS FARE
NS
152 Endo~TLIF 20 FARIFLAHET, (145K P
A AR FARYI O WA, DARIETF AR R
SRR Y i e e ST e S el S I SR G
WS IS o PR | AR A I 2 AR T (P 1Y
PR, PO AR, RS F R
I H
1.6 SFitFEHE

K HISPSS 210 Gt A AT it 2= i, it it
BERHAR + bR (vxs) Fom, HWECSRHIphSIAE
Ak TR (%) R, HECRH PR
B P<0.05hHESAGI RN,
2 #R
RIEFET
B AT (B & Y3 BE V5, TLIF 41 B V5 B 8] 4
(1231+2.52) 4~ H , Endo-TLIF 4 Fifi /5 i 6] Ky
(12.14+2.48) 1~H.
2.2 MWABREBEFARHIGKRIEIRLE

Endo—TLIF 41 FARBF [ T TLIF 2, AR i ifi =
MAJG SR F TUF 4, AJ5ENARE & T TLIF
M, ERHAIFEEL (P<0.05), WER2,
2.3 MABEEN SRR VAS LB

WAIZH B R 5 L R RE VAS AR AT B B PRI
Endo—TLIF 41 i BE A iESR VAS &% TLIF 4%, 2233947
GiitEE X (P<0.05); P4l LR VAS,
ARG 1A H ZR KAV R FBRE VAS Huie, 25
¥BITgeitera L (P>0.05), W3,

2.1
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Table 2 Comparison of perioperative clinical indicators between the two groups  (x + s)
205 TFAREF ] /min AR Il A /mlL ARJ5 5 i /mL ARJ R [E]/h
TLIF 4 (n =41) 112.44+15.70 242.44+60.65 236.10+17.18 44.90+6.92
Endo-TLIF £l (n = 32) 184.53+20.96 117.19+37.29 56.88+16.88 14.59+2.21
tH -16.81 10.85 19.04 26.38
P 0.000 0.000 0.000 0.000
*3 MARESHAIERBMBREVASEEE (4, x+5s)
Table 3 Comparison of VAS of low back pain and leg pain between the two groups
at each time point (points,x + s)
215 AR e ARE 1A ARJE31MH AJF61H E Uiy
[
TLIFZH (n =41) 4.54+0.84 2.07+0.75 1.22+0.65 0.88+0.60 0.63+0.54 0.44+0.12
Endo-TLIF £ (n = 32) 4.66+0.94 1.72+0.68 1.13+0.66 0.81+0.47 0.59+0.56 0.50+0.23
e -0.57 2.07 0.61 0.51 0.31 -0.51
Pl 0.568 0.042 0.543 0.613 0.755 0.610
Ji
TLIFZH(n=41) 5.20+0.78 1.83+0.54 1.20+0.51 0.93+0.52 0.61+0.49 0.49+0.12
Endo-TLIF 2 (n = 32) 4.97+0.78 1.65+0.70 0.97+0.65 0.72+0.58 0.50+0.25 0.35+0.29
EH 1.23 1.15 1.67 1.59 0.93 1.12
PIE 0.224 0.254 0.099 0.117 0.355 0.266

2.4 W4HEEIOATESFIODIELE:
W5 20 58 5 AR5 4516 0 JOA PR B AR I 8 T
A5 450} A5 ODIEE AR FT I B PR, Endo-TLIF 2 Hi B¢

B FIARJS 14 H JOA PES3 i F TLIF 44, ODIK T TLIF
ql, ZRWESITFEX (P<0.05); RAi. KE3

A A BARWRBEVI, P2 B 4 S JOA PE4 A1 ODI
tbis, 2R IgitE L (P>0.05), k4,
25 MWMABEREHEZELR
RIRBEIES, PIZL B34S R AP0 B rERl &
T G, . WHET RIS &4 . TLIFZH, A5 24
AR et e, Boh/En, FUERE, KR
VAT R e 24 . Horb, 1 BIR G KA R
WO I A& S, T DA S SRARAL . RN R 43 1 48 24
Ja, BWRA, SRIREBOE R, KRR 1R
Endo-TLIF 20t 1 5], TLIF4Arf 26, RJ5 18 %k4%

RS REAR FBRARAN E, 7% PECA AR g dk T p 2 AR 4b
PRAMEMR 5L, FEORZAR N R, T LA R, %
KA. WA R SR F YRR e, ik
3R R AR B W 2 i . AR IKBEVIS, JCAH N 5 R
JEMR . Endo-TLIF 219, 16FRJ5 34~ H & A EHEX
%Nﬁﬂ,ﬂA%ﬁﬁWF%FF@ﬁ Xof B A A
PRI BRI, A TRENRIRE, IR S il i
HSCH, PR, T%%A@mo

2.6 HEIFEG]

Endo-TLIF 40, 1§l 3, 594, W “&E
R 124F 4y, INEAEA T RURAFER 6 AR A
Be. RATHGFEAE R L, 1 EWB, L, HERE
R IR PR . K Endo-TLIF 28 f ME = RRAT Py [
ER RIGEEIR: LHEAREBEN RAF, AR5
2Ok WE L,
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x4 WMABREFARWEFIOATEHFODILLE (vxs)
Table 4 Comparison of JOA scores and ODI between the two groups before and after surgery (% = s)

4151 ARAT HHBERT RJg 14~H RIE31H ARJg 64~H ERVCEViiN]
JOAPFS /5%
TLIF#H (n = 41) 11.00+1.92 13.59+1.97 17.02+1.44 21.85+2.14 23.24+1.66 25.37+1.48
Endo-TLIF £ (n = 32) 11.81£1.79 17.69+1.97 20.94+2.08 22.53+1.66 23.65+1.45 25.63+1.58
i -1.85 -7.98 -9.08 -1.59 -1.11 -0.72
P 0.069 0.000 0.000 0.117 0.269 0.473
ODI/%
TLIF41(n =41) 40.97+2.70 36.95+3.52 27.9543.71 20.17+2.86 14.20+1.76 8.17+1.46
Endo-TLIF £H (n = 32) 40.38+4.16 33.9425.62 25.97+4.76 19.06+3.31 13.3824.17 7.53+2.84
i 0.75 2.66 2.00 1.53 1.04 1.16
146 0.458 0.011 0.049 0.130 0.304 0.253

‘F
i
i
123
Flie
%

A: RETXZE; B: AETCT; C: ARHTMRUEN LHERIE, HER RIS HER %S s D RATENL, BiA TARM I EALAL TIAERIBC
VR B EAHA AR MO TARRIBIH R ML F: BB T SHROCTRET s G BT B ISR f R 3B 43 G 1y 58 %
s H: EBREEIA L WORSERG: T ABEMENIAL; K. AU BSEn, EIEAAB I R LAIM: RS aHEITET . ST N:
B TARE RS AOLE R AR O: 2R B ABUIMESARIRET, AR5 34 ZAN, LIRS A REF.

E1 Endo-TLIF B2 &7
Fig.1 A typical case of Endo-TLIF
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3.1 FEMHE T mNIE RS I

JECAHR AR PR 2 T B AR AR AR TG BT T
R PR 2 — o FEIGARIERAT . KR E T
TOPIR TR R AR SR AR AR PR 1Y
IBIT RN, TR R WILMASHAIT I E, X T
2ot IERMARSFIRYT 61 HE IR TC 2% fff iR RazEA T i
HEIEE, TR . FARME MR Z R
ST, (RN T AR AR AR P AR
Uh, PHEMRZ ACH EMHER AR, A TG
WA AR . B, AR 5 H 1 HE
[ BEEA TR, TTRE DA A% BA A BEAZ PR o 5 R I IR
SR, AR TR EA TS, TR
25, ST ARy AOBMER VIR MR AHE )
A N EEAR, DL EJTRAAUAT LAY s AR AT
360° 2 A, BRORIGIRITAL, S BT AT B AR
Bk, WRTLIBEINEAE R RS e, sk B TR AN AR
KA. BT, R EEHE ARG AR 2R
I8 AR R HES D8R A, B PLIF R0 TLIF £ AR, {H
RS TLIF PR3k 22 19 L PR 381 85 RGBS R A R IR
S GBI B B, AR e R 2 20U
TRITBALIZE 55, F SBURE IR BIRRER, AF]
TREWKES ) 1991 45 KAMBIN!"H 8 1 2 B 655
% “Kambin =17 AH, XFo i fMER] 017 E B
MR EYIBR, 8IF T B NERY T IR TR 1Y
Wik, MiESE FHEORI L RAE T 2SR, T
ke, NEBRHIARME TR AR, WEET AR
ZEVEAE MR IR BRAR S AR Bk, A
WFFEHE Endo—TLIF J& Y7 505 BOIEHEIR AT PRSI AT 2L
JEIFoHT, DA RGP iS5
3.2 Endo-TLIF & EEMIR TR AT

Endo-TLIF & 7E N F & il — 5 ) TLIF,
VEL, WPEHAIMmPY . B2 RERERN . RELE
WEBSLIEI ST, NG THE . i
TR E AL BFRMIBROCT 58, e 1k Jo s T4k
W, HAFAE HARBIBROCT MR A], 5 8T 7E N BE
R TAREE R AN E . BEANEE, TENE
THBIERCTE, DR E AR AR
B i R AR AL IR, 4 BT — 0 — i 22— e —
A IR AR I, ARG, AT AR A
ST AR BT FE I A, 5 AR

AR, FARSBIERSPNG NHORHET, "k
XA T . SR s, 554, FARWM
JRISRAEARA B N AT, KA RAENEE e —E Tk
J1, ATRHAETR A UM A (i, (RS s M. R
T ) R AR R T T AR R, AT DU RO A T
XU P 28 AR A Il e, AR AT IR 1) 270° Bk
FEo HEZRE, AR R BT 25T
AREACHT USFAT 8RN B G B 45 R AT 58 AL
efl, DR TAE R AR A S AR BRI, fR T
REWLBHE, Hefe TR T ARG AR F 1
HUR TR A ANIE o A, MR R 4
FRREIL, AR TAR R B2 T Ay UM 1 fiff iy > B
TR,
3.3 Endo-TLIF Bl RF73L

KOMP £k FAE HE N B 0 7 IEHEAE e A8 i 74
B, ARIGREV 240, BE IR IRT 80 = . PhVRUE
IR T A B ARTRYT 38 M0 HE A (] 25 28 o £
EHEATR S, HUS TR ny B IRACR , Ifk
K, FAENBERAREA RN KA HbIE 2
SRR IRERIE AR B R N AR IR A TR I
MEMEE BASAE, A5 T B ri 2], HEA QI
INFIR S DA . ABE5E, SR Endo-TLIF {RY7
WEMERAT PR, B R VAS AR FTAY (4.66 =
0.94) JyBEZARRBEVI Y (0.50+0.23) 4%, B
VAS R BT (497 £0.78) 43[4 2 oK W B 5 I 1)
(035+0.29) 73; JOAVFIFHARHATH (11.81+1.79)
Oy TR EARRBEVTRY (25.63 +1.58) 435 ODIHIA
HIEY (4038 £4.16) %FERZEARIRBEVIIF Y (7.53 +
2.84) %. BARWBEVIRS, FrARRGIE5E T R
HYERG . I, BFHINH, R Endo-TLIF {577
MEIRFTYESNG, RENSA RO, B AR o R
AR, I AR R0
3.4 Endo-TLIF By Bk &
341 RbP ez RKEI5ATFTE AWK
o, Endo-TLIFZIAH H s (117.19 +37.29) mL,
RIG5IH RN (56.88+16.88) mL, % TLIF 2 /b
(Rl (24244 £60.65) mL, RE5|HE N
(236.10 £ 17.18) ml] (P<0.05)., %#ikHN, Endo-
TLIF AR A i A R A . 1) Endo-TLIF 41 k¥
B TEMHE A SR U, A RS T
i 2) TEmATPEEAENEL T EAE, — BARUNE S

H 3
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I, FEGEIGERFRENN e, SEATHAE, AR
fAR P I ; 3) FARSBIEAKNTT T H#HAT, KA
FEAENGE N A —E F 1, ATA A BE L A Ui 4
I, e S B W e s
3.42 JEJA AR A VAS 7 @ ABFSEH, Endo-
TLIF 26 H B i A I VAS 9 (1.72+0.68) 43, [
TLIF 2 H Be B 09 2 5 VAS (2,07 +0.75) 43 1%
(P<0.05); PidlHEE HBehTBES VAS HLis, 5%
gt (P>0.05), K1, 36N, LUK
WREVTET, PIZH B35 R FBR VAS L, 2R
Giit L (P>0.05).
343  JOA#F % 7 @  Endo-TLIF 20 tH Bz i £ JOA
Wl (17.69£1.97) 43, RiG1 40 HA (2094 =
2.08) 4, P& T TLIF 4 BERf A (13.59 +1.97)
SRAFIANHAK (17.02+1.44) 4y (P<0.05), {H
HEARFE3IMO6AH, LLECRIRBEVIET, W43 JOA
WX E2S (P>0.05),
344 ODIZ @ P4 ODI AR A,
B BER AR S 14 A, Endo-TLIF 44 B A T TLIF
H (P<0.05), HIEAR)G 3 H ZARKFEVIG, PId
BEODILIHE2ZS (P>0.05). &I, 281
WAL RN ZE T . Endo-TLIF A 3 25 % H: )5 7 L
I VRS N5 S BN 118 & S S 117 o <
FGHARE KRGy, TFEGITPIA . o, &0
RAKERYILF S5, Endo-TLIF KRB G S
HRE RGE, M HFE RGNS RETH LATREE
1t Endo~TLIF 2 BEAE AR 3 52 o
345  F AR @ Endo-TLIF 2 F A [E] B &
KF TLF 4 (P<0.05), £EHELZERKN KA 1)
Endo-TLIF H7E FAR S B 7 24 SRR HH N5 R
i, R TS EEE]; 2) Endo-TLIF 41 780 K fl &
SERUE, TR HE S AR N E, SRR AMES AR
ETBY, TR ZUGEMNBAMES ARET A &, e
FARBHE A JFEHEZ —; 3) Endo-TLIF 4158 T #24E
AR BRI, TAESCRALT TLIF A58
AP, BT AR 2R
3.4.6  ARJSENREE @ Endo-TLIF ARG EMNA
mF A (14.59+2.21) h, % TLIF 40 /) (44.90 +
6.92) h%i (P<0.05).
3.5 Endo-TLIFEAGIZRA RGN E

AR, O Z 1SR B k. AT

ARabFEef, FERA R P AR R i S fth -, T
AE M DX HE R T IR A S B Rl A AR 22
P ¥ ACPLIF 2| TLIF & {055 B TLIF, 3] Endo-
TLIF AR AR T Z %, HFEHAIE: 0] 5E Lk
A5 T HERR S ST SR o (USRS T v
AN, P AR IHER R G 2SI 22 B, A
BUNIMERIG G2, B INRlA #5850 R (B B35
BRI . PRI, FECRIE R A (R, anfal R mp
REHLIB D XA B RN, Bt B RS, ©
BCAEFESMRHY 5 — 587 0] . 2F BAR A I
KA #IRYT B R PN ] 528 HRE I R B, K
AMERIGLA S e TS, RERSIG I B ok S RE IR
S G B, A 18 7 SRR AT o s i A
v A B] A R . AE — T Meta S0 TR, K %
1 129 2 FBE I 14T 5T WA S8, 1540 KA
[i) 5 2 ELAT B (IO TIOR3 L 4 J TR et ) 4 fin
eI B s B2 AR AENERE FHRERT, o TR EE A
M EARREE , AR e f RS, REORKHY
A AR, TEARME, ZEGEKRA 4
SEMNER AN S, E5 TR LR TR,
J&i . B TAEEEAEA RIS A, EARE
B G , PRERL G IR B R 4R,
ORISR B TR I R TR NS A
i, DTG 1 ik 2k B 5 BTG 10 AR 124
FEVE ) B RPN B AR N B R RN
10 mm, SE4BERNS 2SN FETT AT 8 mm /5 B 1Y AT 4 1 il
ARy, BIFE, BOREEN 13 mm, FEXEIEIPH
LA S A RIS, I T A R S AR R Y
e AL, fRdE THERIBRIRL G . I nT IR RLS R
XTHEE BRI EETFVER], [RGB . R 4Er
WA BT K T, M EHER AR, Ak
ITHMERFLA R, e 2R A ALY, R
BT HER IR H Y

25 L RTR, %48 TLIF F Endo-TLIF B4 % ik 28
HE [ il 28R T BT BEEAHR A TR, O I
RIFEEAN 2 o Endo-TLIF HA7 H 1fi /0 FIA S5 7k &2 P
Mo, (AFAREEERK.,

& £ X B
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