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=, B R8N GEE N AT T 24 17 SUIEAR R i & R (UBE-TLIF) ., f#e]i8i8 F 2410 sLEAE
Rl @A AR (MIS-TLIE) #ejs % BEAMEME R @4 R (PLIF) %77 BAMERAT R T ey /7 sl fe el 77iE ®M
PEH 2019 4 1 A —2022 412 A 3Z 1% 101 61 % 5 Ko 57 09 IR R 4700 T B 006 R T4, BF KRR F
%, ¥ EZH>AHUBE-TLIFA (374]). MIS—-TLIFZ8 (334)) A= PLIFZL (314]), re4x348 &% F K48 X3
ARy AT E (VAS) 3145 BRI Fe it R A AR L, FRITEMZEF F R BB &
JE, DBJEMERTIY fi . RJE 124 A ia A Bridwell A4 A2 3R B A 18 @ A H oL, 455 UBE-TLIF 285 K&
% 2 K F MIS-TLIF 4442 PLIF 41, H MIS-TLIF4 % 2 K T PLIF4, £ F¥HA LT FENL (P<0.05);
UBE-TLIF 2L K ¥ ik e &0 K5 51 R BV T MIS—TLIF 4842 PLIF 28, F MIS—TLIF 1% % ' T PLIF 4L,
UBE—TLIF 20 K J& 1 % 6 18] 9 242 T MIS—TLIF 28 4= PLIF 20, H MIS—-TLIF#07A B42 T PLIFZ0, £ 33 A%
HEESL (P<0.05); 3MEFARS 1. 3124 AR, FEJA VAS 59 /& T AT, UBE-TLIFZL K5 1
Foe3AS B @R KEJA VAS 745 24K T MIS-TLIF Z84= PLIF 41, E MIS-TLIF41%] A& T PLIF4L, Z3¥H
it FEZL (P<0.05); 3 EFRE 1. 34 124 A 89 Oswestry 2 f6 5 A3 48 4 (ODI) B4 4K F KT,
UBE-TLIF 28K /5 1 A~ A 5 ODI ¥ 248 T MIS—TLIF 204 PLIF 4, 2 F ¥ A% FEL (P<0.05); 34 EF
RIGE1, 3F= 12/ A 9MER) IR 3 A A AT O A A R K T RAT, 249 A %+ 5$EL (P<0.05); UBE-TLIF
48, MIS—TLIF Z84= PLIF 2L K JG 12 AN A A 18] @k A3 4 5] % 94.59%., 93.94% #293.55%, 34L& H i, £ KL
it F &L (P> 0.05); UBE-TLIF ZL4= MIS—TLIF 4L AE [d] @k &-0F 8] 91 B 42 T PLIF 20, £ F3A %t F &L
(P<0.05); 34EFIHAEAERE, ZFALETFEL (P>0.05), 451€ UBE-TLIF. MIS—TLIF f=
PLIF 74 77 IR AT MR L, ¥ et BAFR S a4 %, 12 UBE-TLIF /= MIS-TLIF 5 R 4] 4 £/, H UBE-
TLIF #5 5 KA 45 4 MIS—TLIF % .)v, KJGIRE F e,

K - Ml F AR BEERATHRE ; AT AR AR ake K
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Comparative study of different treatment methods for lumbar disc
degenerative change*

Wang Lei, Zhou Zhanhui, Tian Jianing, Li Jing
(Department of Orthopedics, the Fifth People’ s Hospital of Ningxia Hui Autonomous Region,
Shizuishan, Ningxia 753000, China)

Abstract: Objective To investigate the efficacy and safety of unilateral biportal endoscopic transforaminal
lumbar interbody fusion (UBE-TLIF), minimally invasive transforaminal lumbar interbody fusion (MIS-TLIF), and
posterior lumbar interbody fusion (PLIF) in patients with lumbar disc degenerative change. Methods The medical

records of 101 patients with lumbar disc degenerative change who underwent surgical treatment in our hospital from
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January 2019 to December 2022 were retrospectively collected, and they were divided into UBE-TLIF group (37

cases), MIS-TLIF group (33 cases) and PLIF group (31 cases) according to types of operation. The operation related

indexes, visual analogue scale (VAS), dysfunction and postoperative complications of the three groups were

compared. The height of the intervertebral space and the lumbar lordosis angle were measured before and after

surgery. Interbody fusion 12 months after surgery were evaluated via Bridwell criteria. Results The duration of

operation of UBE-TLIF group was significantly longer than that of MIS-TLIF group and PLIF group, and MIS-TLIF

group was significantly longer than that of PLIF group, the differences were statistically significant (P < 0.05); The

intraoperative blood loss and postoperative drainage volume in the UBE-TLIF group were significantly less than

those in the MIS-TLIF group and PLIF group, and the MIS-TLIF group was significantly less than that in the PLIF

group, the postoperative hospital stay in the UBE-TLIF group was significantly shorter than that in the MIS-TLIF

group and PLIF group, and the MIS-TLIF group was significantly shorter than that in the PLIF group, the

differences were statistically significant (P < 0.05); The VAS of low back pain and leg pain at 1, 3, and 12 months

after operation in the 3 groups were significantly lower than those before operation (P < 0.05); The VAS of low back

pain and leg pain at 1 and 3 months after operation in the UBE-TLIF group was significantly lower than that in the
MIS-TLIF group and the PLIF group, and the VAS of low back pain and leg pain in the MIS-TLIF group was
significantly lower than that in the PLIF group (P <0.05); The Oswestry disability index (ODI) at 1, 3 and 12

months after operation in the 3 groups was significantly lower than that before operation, and the ODI in UBE-TLIF

group was significantly lower than that in MIS-TLIF group and PLIF group at 1 month after operation, the

differences were statistically significant (P < 0.05); The intervertebral space height and lumbar lordosis angle at 1, 3,

and 12 months after operation were significantly bigger than those before operation in 3 groups (P < 0.05); At 12

months after operation, the intervertebral fusion rates of UBE-TLIF group, MIS-TLIF group and PLIF group were

94.59%, 93.94% and 93.55%, respectively, showing no significant difference among the 3 groups (P > 0.05); The

interbody fusion time in UBE-TLIF group and MIS-TLIF group was significantly shorter than that in PLIF group

(P <0.05); There was no significant difference in the incidence of complications among the three groups (P > 0.05).
Conclusion UBE-TLIF, MIS-TLIF and PLIF can all achieve a higher interbody fusion rate in treating lumbar disc
degenerative change, and UBE-TLIF and MIS-TLIF cause less serious surgical trauma, while UBE-TLIF

outperforms MIS-TLIF in respect of surgical trauma, and sees faster postoperative recovery.

Keywords: minimally invasive surgery; lumbar disc degenerative change; endoscopic surgery; transforaminal
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[B1EPE 20 M 2019 4 1 H —20224F 12 A FAREA T
FARIGITHY 101 BIJEARE R AT P 22 J8 35 A I R B4 o
A FARITEAN, ¥ 855 5 UBE-TLIF 41 (37
) . MIS-TLIF 20 (33f5]) FIPLIFZH (3145]). 341
BE TR AR, ZRIGIEE L (P>0.05),
HA e, W1,

YIANFRUE: AEIB30~70 % ; IRE 455K 18.0 ~
30.0 ke/m*; A BHEI DR A () FRER L, I
ARSI 2R . T BRI D BEE A E S & R GUE
RFUAAE; X2k, CTEMRIZ QA B8R, A
AH A A I o O SIS, TR DR A s TR B
NN B B REARSFIRIT 20 64 H IR HEBRR
HE: ANEHET el TR e > 1 R ma Ty
Bt =24 EEERGL (T <-3.5); &8
Mg ArAE™ SR DRI A iRy IR A5 St s f

1.1

HHEERBEREAL,
12 FHix
121 UBE-TLIF 20 SRS SRREE. 5 U ED

B, T CEPLEN T HN BARHERIFT, LAHAE K-
£, EKVPLEMESMNGEL N LTS
L5cem, 38— 00 00, VRIS I R R E ,
TSR T FNERAEE 1 53 ) B B ae . (0 S
F DR [ R L SUE HS , IR ki, SR BEEG
S EIE B B ARHENRIBR 09 FHERR 2R EHEN T 2.
BB I BRER S AT, L0 2 R s B 4 A o
M, FRERBRIRA TS, AR B LA R LT A AR
BCRE B, AR R 2 ) A R) B2 2, B AR 2
BIBRIE . FEHAVIBRAY AR BRI RS, THET
BEAMEM G 28 2HEM BN, PRA G AR A
Mz k)q, BB, R5, ECHEIBWT, &
AT M S MR ERET, BRJEE I, B2
ZiRZI NS
122 MIS=TLIF 21 R4 BRI, B U RN
£, T CREHL NN BARHERIBE, FEAER BUBEE b
3.0 em—9IBYI I, BV, #litsrE AL
Bt 25 fioh S M, PR CE Y 5K A FI Quadrant 1] 5K
W, EEITEE A BB S, BCEGIE, REECTTR
FIHEN o MEBRMEMR T FIER 3 T 5| e, FTPHE

*1 SHEBE—MWABILE

Table 1 Comparison of general data among the three groups
- P (%) - M@%?&/ . fﬁ%ﬁtﬂ%ﬁ #1(%)

E k'S (kg/m*) i 1L 2 AU RS
UBE-TLIF 4] (n = 37) 16(43.24) 21(56.76) 53.17+8.24 24.78+2.35 22.56+4.63 9(24.32) 3(8.11)
MIS-TLIF £ (n = 33) 15(45.45) 18(54.55) 52.84+7.90 24.55+2.28 23.49+5.22 6(18.18) 2(6.06)
PLIF#(n =31) 12(38.71) 19(61.29) 54.06+8.13 25.10+2.47 21.87+4.98 8(25.81) 3(9.68)
Y/IF1E 0.31" 0.19% 0.43% 0.87% 0.61" 0.29"
PIH 0.857 0.824 0.648 0.422 0.738 0.865

PR 1] (%) FARWE #1(%)
I 75 2

i HEEHE I Eﬁfxﬁ: H%Sﬁiﬁ $ﬁ§*& L/L, LJ/L, L,/L, LS,
UBE-TLIF 4 (n = 37) 18(48.65) 11(29.73) 6(16.22) 2(5.40) 1(2.70) 2(5.40) 23(62.16) 11(29.73)
MIS-TLIF 41 (n = 33) 15(45.45) 13(39.39) 4(12.12) 1(3.03) 0(0.00) 1(3.03) 25(75.76) 7(21.21)
PLIF#(n =31) 16(51.61) 12(38.71) 3(9.68) 0(0.00) 0(0.00) 2(6.45) 20(64.52) 9(29.03)
X/F1E
PIH 0.880” 0.863

e 1) AYME; 2) N FE; 3) 4 Fisher MR,

- 18 -



£

EdE, A ARG IEHER AT YR AR B X LTS

[FSL, FEBIH IR, MR SRR, A
PERERAE, MG T R . B EHHER 2
FIMERIBERZ L 2L, RIBRECE 2N, THERIBRPIAEA
A B S BT A ME ] 5 4 R AHE =5 AR MR T I [
FE o CREHLFHfIARA S FIEET N B =S, iEs|
A

123 PLIFZE RADEREE. BUREML, TR
PEN AR IED . B2UIIFE, FIEHEIL,
B CRERL, T8 AOAE R BRALEATAME S ARIRET il
FHMEMR IS BT, WBRTEAE T Bl B . R . 00
FIMEN, FEUIBRIG TR 2L . A feiss kA,
ATYIBRIR A 5, WG T AV, ERHMEN fE
AL, PR 2RI R R R0 L, THERIBRA
FEA FRE G, B AR LS 25 RS i ke, Jf
O R 7 o CREFAILT B TA Rl 5 25 0 A 18 il
CE DR

1.3 WBRigkR

1310 FAEL A FARBM ., A,
A5 A T S5 A B st ]

132 ZEmiEoL TAREN. RE1IANA RE3A
AMARJE 12401, 5B 012 (visual
analogue scale, VAS) UXF I bR AR TR
filic B R1043, WrdE, FoRPEmB™E,
133 AE 4 1) TAREL. RF1IDMH. RE3
DNHAMARJE 1240, #3d Oswestry TJ 8 Bt i 45 %4
(Oswestry disability index, ODI) "X} £8 35 JEHE D) g
R HEAT PP s ODI LR T 104>, ds:
1. wliSTAA TG B 3RAE, A B PEE R 0 ~
5915 Wk BRI 4r/50 (R AT REAR AT ) X
100%, A 1R, WitorT5 i R 9 Bris 43/45
(el BEASSY) X 100%, VABEISHE; 1500, 42
NIEHEDDRERE AR R™ H; 2) FARAT. RIF 1A
ARIFE3DHMAF 12401, RAIXZfhd, kb T
AR B PR R) It sy o R T 1 £ 2 AR AR A 5 3)
HRAEAT 124 H 1 X L &G Bridwell B #6553 2545
HES, SRFBHERIAA AR, Bridwell B Rl G 43254
A WIS EE RS, I W E/ NP AL,
19 fHEERE, BRI GESNEEBARS, 1
TiEsEX, Mg fHEEE, HiEE X %
sCNGAIUL, A, TRt Glg, MEl. 5
Wa, NIV, BlGIaEREARE T, &N AER
B0 BEBIR T ARLEHIF 4G F Bridwell B fill G 43

FbrfiahE) T 9k T Rragitivl, M a a2 = R
12 JT ) Bridwell B fill& 70 28 bRifis 2] 1 080 11 241
B/ B BIEL x 100%

134 SFA& e 4G, IR . WA b AN
FIRR LS5

1.4 FitEH*

fdi FH SPSS 28.0 Be i1 4K (B Ab B HE . IE AR 43
AT GORN IR = brifi2s (vxs) FOR, Z4INILL
BRI R I 2001, WM HECR H LSD-1 4
B HE AU Ok H R A I B O 25 5T
THECT R (%) Fomm, BT ¥ K30 ok Fisher
PIMERE . P<0.05S NERAGI4E L,

2 HE

BHBEFABRILE

UBE-TLIF £ F A B[] B 2 4 T MIS-TLIF 25 il
PLIFZH, HMIS-TLIFZHI WK T PLIFA, 274
it X (P<0.05); UBE-TLIF 40 A b i 1fiL & 0
AT 51 B W 8> T MIS-TLIF 40 #1 PLIF 44, H.
MIS-TLIF £ B /> T PLIF 40, UBE-TLIF 44 A J5 1F
B i [ B 5 %6 T MIS—TLIF 2181 PLIF £, H MIS-TLIF
AWM TFPLUFA, 2RMAEGIT¥EX
(P<0.05). W2,

22 JEBEAREM SEBEELR

221  JEJRVASIES ARJgL1. 3M1240H, 34
B IR VAS T W AR T AR, ZRWA 5%
BY (P<0.05); RJF1MI34H, UBE-TLIF 41 1E5H
VAS P4 B 54K T MIS-TLIF 20 #1 PLIF 2, H MIS-
TLIF 41 W B AR F PLIF 41, 2R W EFHIT#E X
(P<0.05). W3,

FEJR VAS 74 ARJF1. 3F1240H, 34
BH BRI VAS TR B AR T ARG, ZRWA5IH#
MY (P<0.05); RJF1M34H, UBE-TLIF 41
VAS 143 B Wi T MIS-TLIF 20 F1 PLIF 246, H MIS-
TLIF HE BAR FPLIF4, ZR¥AFRIT¥E X
(P<0.05), W4,

2.3 3ABRETRER SIEHINEEE R LB

231  ODI ARJF1, 3F124-H, 34#H% ODI
BALFARAT, Z5A%%E L (P<0.05); UBE-
TLIF 4 A J5 14~ H ODI B AKX T MIS-TLIF £ il PLIF
M, ZRHAIHHE (P<0.05), L3RS,

2.1
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232 MR & E RFEL. 3MI124NH, 3418 SIGIEE L (P>0.05), WS,

HHER B E I B R TR, Z2RWHESRITHEN 24 3HEEEFAFEELE

(P<0.05), WF%6. SYLBH I RIE R AR ILE, ZRIGH#RE X
233 ARG A OREL1. 3MI12A4H, 3418 (P>0.05), W9,

HIEHERT M A B R TARA, ZRWASIT¥EX 25 HIEEG

(P<0.05). W7, UBE-TLIF i, 14 i, 40%, ‘I
234 AEEERSE L 3HUBREARIE 12 THERIRL B SAEA, fEA FEMRAMER T AR AB.
ARIWE, ZREGEIT¥E L (P>0.05); UBE-  REFSEACARARIR: L JEHEN #5981 . $52 UBE-
TLIF 411 MIS-TLIF 4UHEIRI @& BRI BA @40 F PLIF 4L TLIFYAYY . RIGEAR: TFEMIERS, L HEN
(P<0.05), {HUBE-TLIF 20 5 MIS-TLIF 4 [k, 2 BRI, EREL2%W. WKL,

*2 BHBEFABEREE (vxs)
Table 2 Comparison of operation status among the three groups  (x = s)

215 FARMH [ /min AR I /mLL 55 it /mL ARG AEBE R H]/d
UBE-TLIF £ (n = 37) 162.47+15.45 167.78+19.63 55.31+8.16 7.35+1.02
MIS-TLIF 4 (n = 33) 151.82+16.29" 195.32+22.46" 80.74+10.53" 8.26+1.19"
PLIF#H(n =31) 123.17+13.04"% 328.76+25.69"% 214.97+13.12"% 11.24+1.38"?
FIE 60.13 475.92 2116.28 95.20

PAE 0.000 0.000 0.000 0.000

. 1) 5UBE-TLIFZIILE, ZRALGITEE L (P<0.05); 2) 5MIS-TLIF [bi:, 29655155 X (P<0.05),

*3 SHEBENEMSIERVASHESLR (57, xx5s)
Table 3 Comparison of lumbodynia VAS at different time points among the three groups (points, x* s)

27 AHT RJF14-H VKK ARG 124A
UBE-TLIF £ (n = 37) 6.28+1.13 3.02+0.67" 2.46+0.55" 0.87+0.16"
MIS-TLIF 4 (n = 33) 6.56+0.91 3.45£0.72"7 3.08+0.64"7 0.90+0.22"
PLIF 4 (n =31) 6.41+0.96 4.24+0.83">% 3.57+0.70">% 0.93+0.18"
F it 18 13.47/365.38/20.75
P s B 0.000/0.000/0.000

W 1) SARMA, ZRA5H¥EY (P<0.05); 2) 5UBE-TLIFAILE, ZRA%H¥EY (P<0.05); 3) 5 MIS-TLIF 411t
B, RAFGHFE (P<0.05),

x4 SHEHBEREMSBEVASHESER (7, xx5s)
Table 4 Comparison of leg pain VAS at different time points among the three groups (points, x* s)

25 A ARJE14H RJE34H RJF124-A
UBE-TLIF 4 (n = 37) 6.22+0.96 3.15+0.61" 2.74+0.53" 0.75+0.19"
MIS-TLIF 4 (n = 33) 6.05+0.93 3.68+0.59"? 3.16+0.62"% 0.79+0.20"
PLIF 4 (n =31) 6.13+1.02 4.05+0.57"%% 3.48+0.54"%% 0.81+0.17"
F i 1 9.27/408.14/25.19
Pt B 0.000/0.000/0.000

1) SARNE, ZRESHSEY (P<0.05); 2) 5UBE-TLIFA LA, Z9A%H5E X (P<0.05); 3) 5MIS-TLIF 4t
B, 2RA5MFEL (P<0.05),

- 20 -
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®5 SHEEELREMAODILLE (%, x+s)
Table 5 Comparison of ODI at different time points among the three groups (%, x* )

41531 N AF1MH AJE3 M ARG 124-H
UBE-TLIF 4 (n = 37) 65.12+7.45 35.3125.87" 25.39+4.24" 13.85+3.22"
MIS-TLIF 41 (n = 33) 63.76+7.18 41.38:+6.41"% 26.57+4.60" 14.16+3.43"
PLIF 4 (n = 31) 64.59+6.83 42.56:6.62"% 27.04+4.38" 14.27+3.51"
T | 4.17/526.56/13.93
P e 0.018/0.000/0.000

W 1) 5ARETIE, 2REGEY (P<0.05); 2) 5 UBE-TLIFA LR, 2RESH¥EYL (P<0.05),

*6 JHBEMEKESELE (mm, xxs)
Table 6 Comparison of intervertebral height at different time points among the three groups (mm, x+s)

il ARA AF 1M A3 ARJg 124-H
UBE-TLIF 4 (n = 37) 8.75+1.24 11.81£0.95' 11.68+0.77' 11.63£0.82"
MIS-TLIF 4 (n = 33) 8.83+1.31 11.68+0.92" 11.62+0.85" 11.57£0.79'
PLIF41(n =31) 8.64:1.26 11.55£0.87' 11.50£0.72" 11.48£0.76'
F iamsinysern 0.41/76.96/1.04

P i T8 0.661/0.000/0.357

H: TEARATILE, ZRA5#E X (P<0.05),

®7 SABHEEHIOAEE [ (°), xxs]

Table 7 Comparison of lumbar lordosis angle at different time points among the three groups [ (°), x+s]

215 NI RE14H ARE3MH ARJF 1240 A
UBE-TLIF4{(n =37) 47.25+5.32 52.49+4.46" 52.27+4.63 51.87+3.74
MIS-TLIF 4 (n = 33) 48.96+4.58 51.98+4.15" 51.85+4.50 51.36+3.68"
PLIF4{(n =31) 47.34+4.91 51.67+4.30" 51.44+4.38" 50.59+3.47"
F yinsinye s TH 0.73/7.28/0.16

P s 1L 0.483/0.000/0.854

T PHARANILE, ZRARIT PR (P<0.05),

*8 JHEBEHEMAERLILE
Table 8 Comparison of interbody fusion among the three groups

HERIRLAE DL B1(%)

4151 HEE G2 41(%) il & st il H
I %% %% 4%

UBE-TLIF 4 (n = 37) 31(83.78) 4(10.81) 2(5.41) 35(94.59) 8.09+1.12

MIS-TLIF 4 (n = 33) 27(81.82) 4(12.12) 2(6.06) 31(93.94) 8.14+0.97

PLIF 2] (n = 31) 24(77.42) 5(16.13) 2(6.45) 29(93.55) 8.73+1.05"%

Y/IF1E 0.03¥ 3.71Y

P{H 0.983 0.028

: 1) SUBE-TLIF4LIAS, ZRAGIFFE X (P<0.05); 2) 5MIS-TLIFALHE, ZRA%IERE L (P<0.05); 3) A {E;
4) R FfA.
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®9 SHBEFAHRIELR

Table 9 Comparison of surgical complications among the three groups

27 T L 1) R ARSI L /451 =2 SR A (%)
UBE-TLIF 41 (n = 37) 0 1 0 1(2.70)
MIS-TLIF 41(n = 33) 1 0 1 2(6.06)
PLIF 4 (n = 31) 0 1 2 3(9.68)
i 1.47

P 0.480

103591500 6201 e

153 5500

W30

0
§9.11%

09:2144.0 Sed01 Im

W30 5124512
IL.60 FQV.rm
,85% 2.00mm3,

Ar RFCEMGIXZH s B ARG SERXZH s Co ARNCTHIR L HERIAESE : D: AR MRS L, MERAZH B AR 2
FITEMRIX & Fr AR 3 H 525 CT IR PRI IR T4

B R
Fig.1 A typical case



L TR, S KRR IR RO H 5

3 g R G AR IR BRI VAS PPy, 5. 341
_ BE ARG, B VAS PR AT BT, Hoh,

3.1 EHERITHERERIGKIET IR
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J T HGBR AR EE . A, PLIF HE ARl A s 25 5 1
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