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Comparison of clinical outcomes and postoperative multifidus injury between two kinds of transforami-
nal lumbar interbody fusion in the treatment of lumbar degenerative disease/DUAN Qifei, HUANG
Shuaihao, LIANG Guoyan, et al/Chinese Journal of Spine and Spinal Cord, 2023, 33(1): 27-36

[Abstract] Objectives: To compare and analyze the clinical outcomes and postoperative multifidus injury
conditions between unilateral biportal endoscopic transforaminal lumbar interbody fusion(UBE-TLIF) and trans-
foraminal lumbar interbody fusion via the Wiltse approach (W-TLIF) in the treatment of lumbar degenerative
disease(LDD). Methods: A retrospective analysis was performed on 48 patients with LDD treated with trans-
foraminal lumbar interbody fusion between January 2020 and February 2021 in our hospital. The patients
were divided into the UBE-TLIF group (n=25) and the W-TLIF group (n=23) according to different surgical

EE&WAE ) MR RIS H (202103000053 )

FE—EEE N B (1996-) , TEBLA LR AE | WF 58 J7 ) A AR
H7 £ (020)83827812-61010  E—mail ;: 1278297763@qq.com
WIR/E#H . B 427K E-mail : changyhunbing@gdph.org.cn



28

rf R A R A 2 R 2023 R4S 33 245 1 )

methods. The UBE-TLIF group consisted of 9 males and 16 females, with an average age of 62.1x12.7 years,
while the W-TLIF group consisted of 11 males and 12 females, with an average age of 58.7+14.3 years. The
operative time, intraoperative bleeding, postoperative drainage volume, and postoperative hospital stay were
compared between the two groups, as well as the visual analogue scale(VAS) for low back and leg pain be-
fore surgery, at 1 day, 3 and 6 months, and 1 year after surgery, and Oswestry disability index(ODI) before

at 3 and 6 months, and 1 year after surgery. Modified Macnab criteria were employed to evaluate

surgery,
the clinical efficacy and the Bridwell criteria were used to evaluate the bone graft fusion at one year after
surgery. Serum creatine kinase (CK) levels were compared between pre—operation and 1 day after operation,
and the atrophy rate and fat infiltration of multifidus muscle were measured and calculated at 3 months, 6
months, and 1 year after operation to evaluate the injury of multifidus muscle. Surgical complications and re-
vision rates were counted and anlyzed between the two groups. Results: The surgery went uneventfully in all
the patients. the UBE-TLIF group had shorter operative time (159.9+
27.5min vs 183.8+27.8min, P<0.05), less intraoperative bleeding(69.6+44.7ml vs 144.8+77.7ml, P<0.05), and
less postoperative drainage volume(91.4+73.6ml vs 168.9+126.2ml, P<0.05). The VAS scores and ODI of the

two groups at each postoperative time point were all significantly improved than those before operation,

Comparing with the W-TLIF group,

respectively(P<0.05), and no significant difference was found between the two groups at the same time point.
One year after the operation,
TLIF group and 87% in the W-TLIF group, with no significant difference (P>0.05).
after operation was 96% in the UBE-TLIF group and 91.3% in the W-TLIF group,
difference between the two groups(P>0.05). The serum CK levels of the two groups of patients at 1 day after

the excellent and good rate of modified Macnab criteria was 88% in the UBE-
The fusion rate 1 year
with no significant
surgery increased significantly than those before operation (P<0.05), and there was no statistical difference
between the two groups at the same time points (P>0.05), nor was there significant difference in the rate of
multifidus muscle atrophy or fat infiltration at same follow—up time points after surgery(P>0.05). The incidence

in the UBE-TLIF group and 13%(3/23) in the W-TLIF group, and

there was no significant difference between the two groups (P>0.05). There were no revision cases in either

of surgical complications was 8%(2/25)
group. Conclusions: Both UBE-TLIF and W-TLIF can achieve satisfactory and similar clinical outcomes in
the treatment of LDD with similar intervertebral fusion rate and multifidus atrophy rate, while UBE-TLIF had
shorter operative time, less intraoperative blood loss and postoperative drainage volume.

[Key words] Transforaminal lumbar interbody fusion; Biportal endoscopy; Wiltse approach; Multifidus atrophy
rate
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Medical University(Guangdong Academy of Medical Sciences), Guangzhou, 510080, China

Chinese Journal of Spine and Spinal Cord, 2023, Vol. 33, No.1

A AR A5 P 5 9 S B A AR 1Y) UL N 22
i, B N A A W R R A R 5 T
B LI R R A T I R B, T o R AT
A T Re R g, ™ 5 ) AR T T RE
o PR AR ) SB S  H LORSEIR YT O, RSFIRYT
TCR B AR IR % R TR A 8 e il
ARAALRENS A R IEMERR P, [RIE I m X6 32 e if
ZARIA T WO, AR A TR 1 £ 2HA
JP AR AGG I T AR R T8 T AR #4551z
I 1 A I () 22 $E TFHESS WL, X B S04 4
KB FEOR 5w [ M I 2w BRI T B AT
R U SR TR AR X A 5 UL A SR R A
1968 4 Wiltse 554t 77 M 22 24 L K dme K LI WL

AR A B EAT TR, PRI B ILPY G 28 85 0G5 58
ST, ABRAR A J5 18 P 5 908 1) & AR 388 Sk
i A8 A 22 LR PR (Wiltse ) A fif 22 A 8] FL 93 1 AfE (8]
il & AR (transforaminal lumbar interbody fusion
via Wiltse approach, W-TLIF) # X} 1% 4t J5 1F H A
B T AR BE D A0 AR v XA S5 UL A 10100 ST AR R
BEE T ARG NGB AR I A HERE] TR
C 22 /DT F & e B B A Y B0 00 G Y
Bi T 22 ME A FLB K 5 R (unilateral biportal en-
doscopic transforaminal lumbar interbody fusion,
UBE-TLIF) A Jy 3 4F e 245 i 081 A N B 4%
AR, CFZHEFEUEN] O EHE R AT P50 16
J7r BA 5GP T AR ML & 2 gF H



o[ A A A2 7S 2023 AEAE 33 455 1 1)

Chinese Journal of Spine and Spinal Cord, 2023, Vol.33, No.1 29

UBE-TLIF EA3 XA 55 LA 45 /0y AR i i 2D
ARGV T R AE D AE S0 AW B 785347
Xf e UBE-TLIF 5 W-TLIF AR JA 97 85 B HE
IR AT MBI R 7 350 S 22 24 LA 3 17 L

1 #RE5HE
1.1 A S HEBR bR it

PNABRAE : (1) 521857 50 RARAT 1 5075 B
MEMERS PR AE | 1 ~ 1 R A e e 350 28 e A 1
JI58 AT B A (] 8 28 i SR 5 (2) MR RSB SR &2
FPEREARSFIR YT 3 A H L EGRG; (3) R A UBE-
TLIF 8¢ W-TLIF £ RiG77 5 (4) BEVIRfE] =1 4F;
(5) BA ERAR TR HEBRPRAE . (1) TEA A
JRGLE | R T 9 e BN HE B T SR N 1 BB
(2) SR B MR TR (3) BE ML D BERE AT ™
00 i D BE B A S5 R 5 (4) s MR AER K
DR RSB
1.2 — %R

H 2020 4 1 H~2021 42 H, 45 48 Hil7E
R BEHEAZ F- AT ) T B MEIR AT M R
e BRI A S HEBR AR e, A AR 5E . Hoh 25
5] #8. & $%: 32 UBE-TLIF,23 fi] f8 #& $ % W-TLIF,
54 A UBE-TLIF 411 W-TLIF 41, fr 5 &
By ) — 20 FARBE W58 1, 9 20 A8 35 1 — i o )
WER T, PRAYER AR KR RERE
(body mass index,BMI) TR 15 Bt K Hj12 K 4
I, 22 55 g it22 2 L (P>0.05)
1.3 FARIZ®
1.3.1 UBE-TLIF F R4 25K F & & B Ep
I, AR AT H B C U X eI A H fao 8] B &2 -
T HE SRR R AR W I R B D, WA IR
FA L HE S AR B AL 17 52 2em i 2 YY)
H,— N EAE R WESE I, 2 lem; B —DEN
TAFIE , 24 2em MUK F 325 g w0 20 1 7 ¢
3B K T AR IE , WGE 8 87, WA P K AR
RGN IE M, 7R T R LA SR 2 5 4 b R
B LR AT R /N T B A MEA VIBR A, 1
HEAR W B S 218 5 M B s b R4S, R YD
BRAH BT TRt AR B A8, BT bR
WA, B SEIMERE DR AR O R Nt
R, o8 FH it 428 ) A6y 3 4 8 Ao 22 AR, ) B 0L
T 478 A A T 98 O A B R b, PR A A ] iR
WLEE , Wff DR 2B i ) o 5 4, R B R i, i

B o Al KN R A B T T AT ME (R A
HIFEARAR ., C I X LB FITHES R
FHRIEAN T, IFFLEAPEE TN 4 K250
WEVET W T kA P I A 20 R A AR 1
AT A T AR L, R V) T i e AR A
o e KR [ S A A R A U A 4 IR
TS AT L AR B UL JGTE B S 1
EOIWE, KNS T RO, B ICEE
(K1),

132 W-TLIF FAR4 2 F B & BUFEMY ,
ARHE M C RV X LALE A B bRHER B &L B
HE SRR RIS AL B HIH BB 11 T AR 10 Ze A
XUMANGD T ARIK VI IF BBk BT A2, o3 B A
B WE RS 55 2 2.5em AU FFIETS it , $ 51 £
SNLE Fe A UVLIR B, iV 3 5, 7% 8 A 58 M O 1y
GO AMIMN S5 db 5 A 5 AR T i HRUCE AU
HE 5 HRARET , 3 LB A B R SR I A R ™
— MBI BRI B EALMEAR IR G AT A A
B BG5S, FME AR VB G2 18 T A e s
PR O DIBR 0y U T 5 2 A RS H
O3B IR BR B A A2, B A SR ME S D G A

K1 WMHBEN—RABLER
Table 1 Comparison of the demographic results

between the two groups of patients

UBE-TLIF 21,  W-TLIF 4

(n=25) (n=23) PE
UBE-TLIF W-TLIF P value
group group
151 Gender 0.406
J3 Male 9 11
4 Female 16 12
AFRE (4F ) Age 62.12+12.71  58.70+14.33  0.385
BMI (kg/m?*) 25.00+4.37 24.95+3.40  0.969
R 432044401 38.96460.98 0.782
Course of disease
TFARATE
Operation level 0.084
12/3 1 0
1.3/4 4 2
14/5 15 9
1.5/S1 5 12
oy
ERLEHD) 0.421
iagnosis
I e B0 i 13 9
Lumbar spondylolisthesis
R S 6 4
Lumbar spinal stenosis
I ] 48 5 1 6 10

Lumbar disc herniation
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Figure 1 Unilateral biportal endoscopic transforaminal lumbar interbody fusion (UBE-TLIF)

a Positioning of surgical

segments and incision marking b Decompression operation under unilateral biportal endoscopy ¢ Bone endplate and

intervertebral space exposed under unilateral biportal endoscopy d Exploring the dura mater and nerve root under

unilateral biportal endoscopy e Confirmation of the insertion angle and path of the cage under unilateral biportal

endoscopy f Percutaneous placement of pedicle screws
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infiltration, FLA ) , 1155 H 22 24 LAY 2 58 4 8 78 110 A (functional cross—sectional area,FSCA), Bl FSCA=MCSA-FLA ; AL A 1Y
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Figure 2 Muscle-related parameters measured on MRI a The region of interest (ROI) of the multifidus muscle was
outlined by Image J software, and the multifidus cross—sectional area(MCSA) was calculated b The area of fat infiltration
(FLA) in the multifidus muscle ROl was obtained by the threshold technique, and then the functional cross—sectional
area (FSCA) of the multifidus muscle was calculated as FSCA=MCSA-FLA;

FLA/MSCA

the fat infiltration ratio of muscle (FI1%)=
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Table 2 Comparison of curative effect index and operation index between the two groups

UBE-TLIF 4 (n=25) W-TLIF 41 (n=23) Pl

UBE-TLIF group W-TLIF group P value
T ARHBSE] (min) Operation time 159.92+27.49 183.83+27.76 0.004
A il i (ml) Intraoperative blood loss 69.60+44.74 144.78+77.69 0.000
ARJG 513 5t (ml) Postoperative drainage 91.44+73.58 168.91+126.18 0.015
ARJGAEBE K%L (d) Hospital stays 5.56+2.04 5.09+2.59 0.484
895 VAS(4))Low back pain VAS
AW Pre—operation 4.76x1.30 4.65+1.37 0.781
ARG 1% 1 day post—op 3.56+1.427 3.39+1.317 0.671
ARJG 34 H 3 months post—op 2.52+0.9212 2.52+1.04%2 0.995
ARG 64 H 6 months post—op 1.92+0.86%2% 1.52+1.04%2® 0.154
RJE 14 1 year post—op 1.24:£0.88725% 1.17+1.150259 0.824
B VAS ()Leg pain VAS
KA Pre—operation 2.68+1.22 3.52+1.68 0.051
RJE 1% 1 day post—op 1.48+1.0057 1.870.977 0.179
AJ5 34 H 3 months post—op 1.080.8172 1.61£1.2472 0.063
ARG 641 6 months post—op 0.92:0.64129 1.22+1.00029 0.231
ARJG 14F 1 year post—op 0.80+0.71426® 1.04+0.77V26@ 0.259
ODI(%)
ARHi Pre—operation 41.22+10.18 46.23+18.74 0.264
AJ5 3 4-H 3 months post-op 24.24+6.017 28.10£12.50 0.189
ARJ5 6~ H 6 months post—op 19.68+4.501% 20.89:+6.52% 0.464
RJF 14 1 year post—op 17.4084.5209% 18.62:£6.1205% 0.444
JOLAE e (U/L) CK
AT Pre—operation 82.40+25.71 123.83+87.45 0.038
ARJG 1K 1 day post—op 775.96+423.45V 837.48+530.23% 0.658

DS AR T P<0.05; @5 FRAIARIE 1R L8 P<0.05;@HFAIARIE 3 4 e P<0.05; @S RIAIARTE 6 4~ Lt P<0.05
Note: (DCompared with the same group preoperatively, P<0.05; @Compared with the same group 1 day postoperatively, P<0.05; )Com-

pared with the same group 3 months postoperatively, P<0.05; @Compared with the same group 6 months postoperatively, P<0.05



o A HA A 2 R 2023 4E5S 33 B 55 1 M1 Chinese Journal of Spine and Spinal Cord, 2023, Vol.33, No.1 33

HMAFARACEN NI TR EBNEAR, De  JFaH T REMER] £ 58 AE MR YT, BN T T H
Antori ZEPUF 1996 4F 1 UCHE R OFRE AR MIEMESORYIRYT, T E TR R e P WA AN IR
XLid 18 PN %% (unilateral biportal endoscopy, UBE) P o ATAF SR 3 N I PR & JEE Y 5 2 UBE-TLIF
FOR B BUEE BIS R E ZEOR A 21 el m R 22 X T SR S RS
B VARG R UK R Gl DR A A B K, Wt B UBE BAT IR (9 0 34 ELRE ZR A5 9 3 A9 i PR

B3 UBE-TLIF 213G 6] . i 20,57 % a ARTT MRI T2 f80% L4 1 BB, 4k % IEAERESS %% b UBE-TLIF ARJ5 1
X LR RARBAGRHE R ELEME B W ¢ RJG 14 CT KORGLRHERELE B R EE d RIS 14 CT el IR AL HE 7] 3%
SEVEE ARG e RJF 1A CT —Z4Ef dR M [ 208t &

Figure 3 A typical case of UBE-TLIF group: a 57-year-old female a Preoperative MRI T2 image revealed I degree
spondylolisthesis in 4 and lumbar spinal stenosis b Sagittal image of X-ray 1 year after UBE-TLIF showed continuous
bone bridge connection between vertebrae ¢ Sagittal CT scan at 1 year after operation showed continuous bone bridge
connection between vertebrae d Postoperative 1—year coronal CT scan revealed continuous bony bridge e Postoperative 1-

year CT three-dimension reconstruction revealed grade I fusion
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Figure 3 A typical case of W-TLIF group: a 68-year—old female a Preoperative MRI T2 image revealed 1 degree
spondylolisthesis in 14 and lumbar spinal stenosis b Sagittal image of X-ray 1 year after W-TLIF showed continuous
bone bridge connection between vertebrae ¢ Sagittal CT scan at 1 year after operation showed continuous bone bridge
connection between vertebrae d Postoperative 1-year coronal CT scan revealed continuous bony bridge e Postoperative 1-

year CT three—dimension reconstruction revealed grade I fusion
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Table 3 Comparison of fusion rate at 1 year after

operation between groups

1% T T M% Vg g ®R
Number Grade Grade Grade Grade Fusion
of cases 1 I i} v rate

UBE-TLIF 21

UBE-TLIF grop 2> 22 2 1 0 96.0%
W‘Y{IEI%IFngup 3 17 4 2 0 913%
2 e L1230
Pl 0219

x4 AREFE1EWAMYR Macnab TIFHER
Table 4 Results of modified Macnab evaluation at 1

year after operation

R
% Excellent

Poor and good

e A

{
Num_ber Excel-

Good Aver-
ace

lent S
cases rate
UBE-TLIF 41
UBE-TLIF group 2 16 6 3 0 88%
! 4
WoTLIF 4L oy 0o 5 0 s

W-TLIF group

x5 WABRETEAMESAHEEVNELER (v)
Table 5 Imaging measurement results of two groups of

patients at different time points

UBE-TLIF 41 W-TLIF 4 I Pl

UBE-TLIF  W-TLIF
. t value P value
group group

ZUNBELH (%)

Multifidus atrophy rate

RIS 11581694 11665594 -0.045 0965

3 months post—op

e A 1791778 16.59¢6.48 0.636  0.528
months post-op

L 2393:924 21.73:621 0959 0343
year post—op

i 15 ¥ 7 2 (%)

Rate of fat infiltration

N}

1 A 2413835 22.56:9.14 0.624  0.536
re—operative

i3 11 31.77+7.50  28.39+8.83 1433 0.158
3 months post—op

Jaie il 3520:821 3193864 1345  0.185
months post—op

A 1A 374049.12 33374922 1523 0.135

1 year post-op
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