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Clinical study of isthmic spondylolisthesis treated with Mis—TLIF assisted by preoperative posture reduction and in-
traoperative lifting reduction

LU Lian-song ,SUN Shao-hua,Ll Hao-jie ,HU Yong ,MA Wei-hu(Department of Spinal Surgery,Ningbo No.6 Hospital. Ningbo
315040, Zhejiang, China)

ABSTRACT Objective To investigate the clinical effect of minimally invasive transforaminal lumbar interbody fusion (Mis—
TLIF) technique combined with preoperative position reduction in the treatment of spondylolisthesis and summarize its advan-
tages. Methods Between July 2016 and July 2022, 60 patients with lumbar isthmic spondylolisthesis were retrospectively ana-
lyzed , including 26 males and 34 females, with an average age of (51.32+4.24) years old ranging from 35 to 72 years old. They
were divided into observation group and control group according to the operation methods. There were 30 patients in the obser-
vation group,including 12 males and 18 females ;the age ranged from 35 to 71 years old with an average of (51.80+6.38) years
old,the course of disease ranged from 12 to 60 months with an average of (24.17+1.98) months;there were 18 cases of L,
spondylolisthesis and 12 cases of Ls spondylolisthesis ; according to Meyerding classification , there were 20 cases of grade |

spondylolisthesis and 10 cases of grade Il . The observation group was treated with preoperative postural reduction combined
with intraoperative reduction assisted minimally invasive transforaminal lumbar fusion via Quadrant channel (Mis-TLIF).
There were 30 patients in the control group,including 14 males and 16 females,with an average of (50.00+4.24) years old
ranging from 36 to 72 years old ;the course of disease ranged from 12 to 60 months with an average of (23.70+1.53) months;

there were 16 cases of L, spondylolisthesis and 14 cases of Ls spondylolisthesis;according to Meyerding classification , there

HIE# BEBEFs  E-mail : liansongsd@163.com

Corresponding author: LU Lian-song E-mail :liansongsd@163.com



- 966 - H A5 2024 410 A28 37 455 10 1 China J Orthop Traumatol ,Oct.2024, Vol.37,No.10

were 19 cases of grade I spondylolisthesis and 11 cases of grade I . The control group was treated with open transforaminal
lumbar interbody fusion (Open-TLIF). The differences of operation time , intraoperative and postoperative blood loss , hospital
stay , radiation exposure time and complications between the two groups were analyzed. Visual analogue scale (VAS), Oswestry
disability index (ODI) and Japanese Orthopaedic Association (JOA) score were used to evaluate the clinical effect. X-ray and
CT were followed up to evaluate the interbody fusion. Results All patients were followed up for 12 months. There was no signifi-
cant difference in operation time , VAS of low back pain, slip angle and slip rate between two groups (P>0.05). The intraoperative
and postoperative blood loss in the observation group (165.50+£15.56) ml and (59.17£10.59) ml were less than those in the con-
trol group (259.33+35.32) ml and (165.33 £29.56) ml (P<0.05). The length of hospital stay in the observation group (3.53+
0.68) days was less than that in the control group (5.20+0.41) days (P<0.05).The intervertebral space height,slip angle, slip
rate, ODI, VAS and JOA scores were significantly improved in the two groups at the final follow-up (P<0.05). There were signifi-
cant differences in ODI [ (9.93+1.11)% vs (10.93£1.11)% ] and JOA [ (26.07+1.01) points vs (25.43£1.25) points | between
the observation group and the control group at the final follow-up (P<0.05). Conclusion In the treatment of spondylolisthesis,

preoperative position reduction combined with intraoperative reduction assisted Mis—Tlif technique has advantages of less trau-

ma, less bleeding and shorter hospitalization period than traditional open surgery. It is a safe and effective technique.
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Tab.1 Comparison of preoperative data between two groups of patients with isthmic spondylolisthesis

50/ T LR A/ 1] Meyerding 432/ %

25 11 %k A (xxs) /% I A (x£s )/ J]
Ls I Bz I

W€ 4 30 12 18 51.80+6.38 24.17£1.98 18 12 20 10
Xf B 30 14 16 50.00+4.24 23.70+1.53 16 14 19 11
56 x’=0.271 1=1.287 t=1.019 x’=0.271 x’=0.073
P1{i 0.602 0.204 0.312 0.602 0.787

Mt N ), F54E 1 min, C I8 X ZHLIE M E 7 f
WL A 1 D6 52 el 1 00, R 2 v m] L v A
IR TR AL, HE 1] B B S 388 5 AR R4 1 HE DU A
SRR R . BAGRE,CIEE X &
HLZ5 A0 B T R 39 BEJS 5 77 i R s R 5
BT U, AR U] T 15 57 B A 5 3 e, 2 22 2L
JULTE] B A B& R AT 40 B8 0 B DG 1T RO . Y k&
EBHRY K GRS ENTEE RS (Quadrant il
TE)FTT %4 B BEIE B Ot IR A
T LR B AME AR BRET T M AR T e R s
ET,CIERE X ML L UL IR ET 1 B R AT )5 UG iE
KB E R Y 5 25, R P F 25 201, K 2
F IBET B AE FOGHE AR E AT 3R 0 2 07, C TR R X 2R 4L
EE] WL AR O B AR AL, T RE IR R R A
F/NG) T, DI 3 A B A 5 A B, & 4R & 2 2L
[ BB AT 40 B R OCTR . [HY kEE
WRY K EARERH, WEL W EEE A H
T T [ R FE R SRR . B R EAT R O R
3 VIR BT BB A3 HEAR T B, ME 18] B4 B (HE A
S Hs PR R A HE TR B Ak B HE (RD AR B, 2 50
FAK A AE ] Bl G 2, AEE R TR PR R A N T .
BAMES HIRAET,C B X LB WIS ET A B B
UG R ETRE R G

1.3.2 FFAFARLE AEWHE KRG R
WO BN, 875 HEE AT A B 5 A iy e o 2D, C T
X AL O 5 W AL AT . U IE )
1, VR T 2 00 381 25 M 55 UL S 8 A L D6 1 5, AR A
NG E LT, T R K S AR IRET Vi e A
i AR HLET , C IR X R MLE 2 o7 W o 8 5T o
RAF o W HE T HEMR B I BR T O o8 1 oeTy
5 JA BB L HG A W WS BR BRI, AT RE AR A 2 AR
W o LIRS , >R FH A2 21 (W] R T 2 A B AE 1)
B, BRSO/ R W S R E T R G TT
ATETIT R E A, B AHER AIREE NG
i O HER] fl5 A%, C BB X RLIE I DLl & 4 007 2
R G AT A

1.3.3 R4 AKRjg24h WERMNHAER,

ARJE 3 d NHEBLEE B K R R LR 3 d 4T B R
165 e B R D P WUBBOHR , RIS 2~4 PN A AT 1 )
i X kR e =4k CT, R )5 2~5 d i3 1% Fl 5 nT 32 i
THBIE BN o 3 AT Pk G B A R S £ S B
3 A JE AR A ] 515 1O 1] T 2 o L
1.4 WEHH S ik

3 I s A R 0 ORI R L R ROR S
(= @ TS - A N T I NV SR e A ST N Rl B
PeRIE L AENE O, AR S5 I 2 il s g L A T
SR EEITE LLER 1s iH5 . RIEPIAH B E ARG
3.6.12 4 H 12 kUi, 4 o R H A0 5 58 400 3F 43
(visual analogue scale, VAS ) PEAk FEEE & T I35 I 2%
i1 O . Oswestry T BE P& i 45 50 (Oswestry disability
index, ODI) ¥ Al EHE D) 2" L H 4% B Bl ¥ 25 (Japan-
ese Orthopaedic Association,JOA ) ¥E 23" (FEHME ) AL
ARATE ARG IIRE . TR IEMAL X 27 I i
P ARFT ARG 12 A (GRKBEDT ) B HE B B v B2
TR T i, FA45 CT Ky =4 o ) v B F
e A T A0 T2 85 LA B VA A [ il 45 1 000, M TR -
P Rl G A v by ME TB] BUAR B A T DL 3% S /N
LS HEibeeibm

K 1 SPSS 30.0 # A #E 4T et 40 b, == BER)
(AR R R T AR I (B] AR R AR 5 i AR 5 A B
B ) | B £k %% 5% BF A] \VAS (ODI K JOA) A 45 %+
PR 25 (s ) R, T 4 8] L A8k FH U ZH B o o 9%
BE e K5, [F AR S R HIT B X B 1 %ok} ¢
Kr 5 s W2 VAS PR F 3 52 0 i 07 22 0 My ) 27458
72200 o s MR TR ] \Meyerding 43 2% T i
AN R VWA R 17 € AN £ 1 A v 5 Bk i
K36 7K - o BUE A 0.05, LA P<0.05 2 22 5% Si it
=X,
2 HFR

F A R ARAFBE D B 12 S 1
2.1 WZIARG— et Ol LR

P TR I E) b AR 25 S T g i e (P>
0.05) s WEELZH AR th S AR J5 H il i B AR5 AT B 15 (3] /)
TR RRZH (P<0.05) , T3 4 2 5 B )4 X6 B2 (P<



- 968 -

A5 2024 4F 10 A58 37 455 10 ] China J Orthop Traumatol , Oct.2024, Vol.37,No.10

0.05), W3% 2, WL H ARG Y0 I K 5E & E .
2.2 WAL MG MR A R 3R

PR 2L AR I B A Uk B U B A A T R L L
B2 IG I EE X (P>0.05) 5 AR UK Fifi 7 B UL 58 41
HE [R] Bt v B /N1 X HR 41 (P<0.05) o AR YR Bl 17 15 R 41
HE [R]85 B T M 6 L 1 JIE A 280 e R i B vl 3 (P<
0.05), W3 3. ARJ5 12 4~ F Wi 4 235 B A s 161 B 1
A, Wk 4,

2.3 I IREE AR IPAL

W2l AR R VAS.ODI }% JOA PE4rtb i 2 % L4
T3 L (P>0.05) s 4L B 3 R IR BT ET VAS K
225 TGt L (P>0.05) , {H 5 AR HiAH b X B 2
M3 (P<0.001) 5 A YK B 17 95 41 ODI #1 JOA 343 e
BERAG R L (P<0.05), L3 5, MR 4 5]
AULE 1,

3 it
3.1 Mis—TLIF TR fil Open—TLIF F ARG 57 I HE
JEAE 418 TR 8%

BRI T A R FH W 000 A 55 L0 25 DA 2 8 TR
LS BT A, TOORT A 55 LB A3 35K, 75 5 Hh B I U
PERYRETR R o 5 S0 @SR S e s A AR D I
PTG RO EET N ME S LAN I b R e B
70 (HSP70) 1) 4235 , 2518 15 i JT 0T AR X #E 25 L4
BB BN . 7345 %% KAWAGUCHI 2" 4238 T i
FARBIHESS L 22 h g K i B 22 R i g, S0HE 2%
JUL T T JULTRF 355 7 19 ST 188, #5278 WL 1R 46343 7™ 6 o T
Mis—TLIF 4 AR R 2 2 241 S5 K L] BB AP 5K

B B AT LA 4 2 B E R R 18 o 4i
TIHAMILA I, AR KA EEFEAC T LA #1455
Mis—TLIF F AR AE GR35 75 #E 55 WL R B 5 22 1
A 3N, AR A 2 0 SRR D R s I
8 /0, AR5 A BE I R 1 B 2 AIKF Open—TLIF 41 .
AT A AR i & RS i A B
[T RS T A s o A E

4k Mis—-TLIF i T7e 8 F#E, SHAR,
PEP BN, FARBAEA — & MERE P22 B e
TP M A AR S RS, AT EARE A
BMEBNIFMFARER  h FY) O8N, @B ET G
SRy 0 R g IiE , 755 B0 m A A Rk
B GRIRFER IR o BRI Bl B v, AS W 9038 B S AEAR
PP YR L T — B R, AU R RS 7
JEBFIE] 5 55— e A 25 3R s AR 98 B2 JIk B0 11 1fi 32
T DL 2538 MV BR ILGE AR B 2%, il X W FR
BRKEEL TV RS A RBUIREI & AR,
3.2 Mis-TLIF TR Open—TLIF T A % [ HE 1 1B
B 37 1E SR

g ieg 27 N e i Y IR DR TRV B i 8
O RIS 3, Fe 2 T 80T ERGHR IS T I o SR i
TV A A I 75 7 B A2 A LA K AR A B ] B R E W
PBFEAE i, A8 23 O N Sy A ¥ B 36 97 Y 4 b
YE R IUE | [ 2 R A s LONGO 28 U758 45k A 3 )it
A5 ARG T RO EE R A A v R
D5 A0 T AR R, (B5 R RLA A
Lo L7 A5 DL B 2 S 5 B T A S OG T M AE  E

F2 WMAEDRBEEEIHEBEEFAP —RBEREERK
Tab.2 Comparison of general data between two groups of patients with isthmic spondylolisthesis
2H 51 %k FARES ] (xx5) /s AR (s ) /ml RS LA (vs ) /ml OB ZRERERES ] (s ) /s RS A BE I 1] (x5 ) /d
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Py 0.973 0.000 0.000 0.000 0.000
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Tab.3 Comparison of the intervertebral space height and the slip angle and the slip rate between two groups of patients with

isthmic spondylolisthesis
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S ARFTH L, =-35.565,P=0.000; %=-43.231,P=0.000;"=37.226 , P=0.000 ; “¢=37.281, P=0.000 ; “¢t=50.913 , P=0.000 ;“%=51.345 , P=0.000
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Tab.5 Comparison of clinical effects of patients between two groups in preoperation and the latest follow up
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H A5 2024 410 H 25 37 455 10 1 China J Orthop Traumatol ,Oct.2024,V

COraHEISEC. T

internal fixation and interbo

&

1 B, 0,67 % WMl 24 R AR T IR AE an ARFTONAL X 28 Jr 7R Ly XU AR 5 0k 08 13 24, Ly A 44 16) T
8 1b. ARHj CT R Los HERIBE™ A Leo RET MRI R Lys 3 BERE Los HER BT 1d. JBRAR S 72T T
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e ] 5 R A
Fig.1 A 67 r-old female patient with lumbar spondylolisthesis 1a. Preoperative lateral X-ray showed L, bilateral
pedicle isthmus collapse and L, vertebral body forward —1b. Preoperative CT showed severe stenosis of the Lys vertebral
space 1c. Preoperative MRI showed Ly s slippage with L,s disc herniation ~ 1d. The patient was placed on the lumbar
bridge , postural reduction was performed on the patient after anesthetic ~1e. L,_s interverteb:
widened and the degree of L, slip ignificantly improved after postural reduction  1f,1g. Surgical are
and pedicle screws were inserted under the channel system  1h. Install the connecting rod to stretch and reset  1i. Good
1j,1Kk. At 2 days postoperative AP and lateral X-ray films showed that the

ion apparatus were in good position 11,1m. At 2 days postoperative CT showed sufficient intervertebral bone grafting

and satisfactory recovery of intervertebral height 1n. Lateral X-ray showed intervertebral fusion was good at 6 months after operation 1. Lateral X-ray

showed intervertebral fusion was good at 12 months after operation
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