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ABSTRACT Objective : To analyze the difference in clinical efficacy of minimally invasive transforaminal lumbar interbody
fusion (MIS=TLIF) under Quadrant channel system combined with microscope and percutaneous pedicle screw in the treat-
ment of degenerative lumbar spondylolisthesis. Methods: A total of 114 patients with single-segment degenerative lumbar
spondylolisthesis from June 2015 to February 2019, were divided into three groups according to the surgical methods,such as
the MIS-TLIF under the microscope surgery group ( microscope group) , MIS-TLIF combined with percutaneous pedicle screw
technique surgery group (percutaneous group ) and posterior lumbar interbody fusion surgery group (open group). In the micro-

scope group , there were 12 males and 26 females , aged from 42 to 83 years with an average of (63.29+9.09) years. In the per-
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cutaneous group , there were 16 males and 22 females, aged from 45 to 82 years with an average of (63.37+7.50) years. In the
open group , there were 12 males and 26 females, aged from 51 to 82 years with an average of (63.76+8.21) years. The general
conditions of operation,such as operation time,intraoperative blood loss, postoperative drainage ,length of surgical incision,
frequency of intraoperative fluoroscopy and postoperative time of lying in bed were recorded to analyze the differences in surgi-
cal related indicators. Visual analogue scale (VAS) of waist and leg pain in preoperative and postoperative period (3 days,3
months,6 months and 12 months) were recorded to evaluate pain remission;Oswestry Disability Index (ODI),Japanese Or-
thopaedic Association (JOA) score were recorded to evaluate the recovery of waist and leg function on preoperative and post-
operative 12 months. The lumbar spondylolisthesis rate and intervertebral height at 12 months after operation were recorded to
evaluate the reduction of spondylolisthesis. The Siepe intervertebral fusion standard was used to analyze the intervertebral fu-
sion rate at 12 months after operation. Results: (DAl 114 patients were followed up more than 1 year,and no complications re-
lated to incision infection occurred. In the microscope group,there was 1 case of subcutaneous effusion 8 days after operation.
After percutaneous puncture and drainage , waist compression,and then the healing was delayed. In the percutaneous group,2
cases of paravertebral muscle necrosis occurred on the side of decompression,and the healing was delayed after debridement.
In open group,there was 1 case of intraoperative dural tear,which was packed with free adipose tissue during the operation.
There was no postoperative cerebrospinal fluid leakage and other related complications. (D) Compared with microscope group,
percutaneous group increased in operation time,intraoperative blood loss,postoperative wound drainage,surgical incision
length , intraoperative fluoroscopy times,and postoperative bed rest time. In open group ,intraoperative blood loss, postoperative
wound drainage , surgical incision length,and postoperative bed rest time increased , but the intraoperative fluoroscopy time de-
creased. Compared with percutaneous group,the intraoperative blood loss,wound drainage , surgical incision length,and post-
operative bed rest time in open group increased, but operative time and the intraoperative fluoroscopy time decreased (P<0.05).
0DI and JOA scores of the three groups at 12 months after operation were improved compared with those before operation
(P<0.05) ,but there was no significant difference between the three group (P>0.05). 3)Compared with microscope group , the
VAS of low back pain in percutaneous group increased at 3 days after operation,and VAS of low back pain in open group in-
creased at 3 days,and 12 month after operation. Compared with percutaneous group,the VAS low back pain score of the open
group increased at 3 months after operation (P<0.05). @ The lumbar spondylolisthesis rate of the three groups of patients at 12
months afrer operation was decreased compared with that before operation (P<0.05) ,and the intervertebral heigh was increased
compared with that before operation (P<0.05) ,however,there was no significant difference among three groups at 12 months
afrer operation (P>0.05). (3 There was no significant difference between three groups in the lumbar fusion rate at 12 months
afrer operation (P>0.05).Conclusion: The MIS-TLIF assisted by microscope and the MIS=TLIF combined with percutaneous
pedicle screw are safe and effective to treat the degenerative lumbar spondylolisthesis with single-segment, and the MIS-TLIF
assisted by microscope may be more invasive , cause less blood loss and achieve better clinical efficacy.
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Tl A J7 2 AT LA S & 4400 T AR B R PG #47
3 R Sy A H O A N REBEE =8B 2015 4
6 H 2 2019 4F 2 7 ICIA i 5 BB A7 M A B
iE 114 B85 (G R BERE, AR 48T AR 75 X4 il
BT MIS-TLIF FARA (BB dl) (4 B pfE = iR ET
HOREE G MIS-TLIF T AR 4 (2 5 41) F 5 3% A HE
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HEBRARME - (1) 22777 B WA W W B2 . 795 Bt Myerding
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Fe 2l 38 i, B3 16 B, 2 22 5] 5 AF i 45~82(63.37+
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BCRE PR 5 52 00 8 R ME 5 AR SR AT MR AT 4, C TR X &
BLE LT B AME S AR IBET il % e | 305 1 T A
) B, AT W) R 3 52 AL o P i R0 s R bR A = o)
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1.3.2 Zpdl 2RE, BUNEM FEE L HFAR
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ZEAR FEAT U s, Dk oG h e A AT B o PE G R 22 A
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Tab.1 Comparison of preoperative general data of patients with degenerative lumbar spondylolisthesis among the three

groups

o - PEA (1)) Myerding 53 2% () T I B (1)) (et %) R ot A1)
% © I 103 Ly Ls

A e £l 38 12 26 27 11 27 11 63.29+9.09 8.163.77

eyl 38 16 22 28 10 26 12 63.3727.50 8.113.20

TPk H 38 12 26 28 10 28 10 63.76+8.21 8.32+3.93

Ko 0 1 X=1232 X’=0.089 X=0.256 F=0.036 F=0.034

P fii 0.540 0.957 0.880 0.965 0.966
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B 1 LB, 67 5 RS Las BHEHE Pz hE A AE Myerding I BE ¥ BUAE , A BE )5 17 608 T MIS-
TLIF TR 1a,1b. Al ML X 287 7R EHER AT VAR Ls JEAME TR0 B e, 1d. A EAEZ) )67 X &
PR Las BEAESRAR e, 16 R FTEAE MRI 7R Lo B I0RE T, AR BOMERS 78 1. RIS IE 8 —/)
YIr 1he B8R 8 A MUET MR AR L iR 8 Y IEF N B AMEM A A A 1, 1k RJSIEMIL X 2k AR
L, JEAHE 2 M8 527, ) o 2 AR 52

Fig.1 A 67-year-old female diagnosed with L5 lumbar spinal stenosis with Myerding Il lumbar spondylolisthesis un-
derwent microscopic MIS-TLIF surgery 1a,1b. Preoperative AP and lateral X-rays of the lumbar spine showed degen-
erative changes in Ly s and degree Il spondylolisthesis  1c¢,1d. Preoperative dynamic X-rays showed Ly 5 lumbar insta-
bility 1e,1f. Preoperative lumbar MRI showed degree Il spondylolisthesis of L, 5 lumbar vertebrae and stenosis of cor-
responding segments  1g. Single small incision during operation 1h. Nerve decompression under 8 times microscope
1i. Placing cage under 8 times microscope 1j,1k. Postoperative AP and lateral X-rays showed a reduction of L, 5 lum-

bar spondylolisthesis and recovery of intervertebral height

R2 FHARTUHEERBREEFARE—MARLR (vs)

Tab.2 Comparison of clinical data in operative period among three groups with degenerative lumbar spondylolisthesis (x+s )

4L % FARE 0] (min) i i (ml) 519 (ml) DI AR JE (em) ERVEL () ER AR i ()
wREa 38 122.89+13.39 110.00+22.90 96.97+22.71 3.630.75 6.95+1.29 1.68+0.70
SR 38 169.87+13.43" 140.79+30.35" 117.89+32.48" 6.160.72" 20.89£3.21* 2.32+0.70"
JF A 38 127.37£12.19° 293.68+58.79" ' 220.53+49.48'> 6.95+1.12"% 5.16+1.20" 7.76+1.46'°
FAii 143.600 225.074 124.037 144281 630.584 408.706
Pt 0.000 0.000 0.000 0.000 0.000 0.000

5 B4 A ,"P<0.001,'P=0.001, "P<0.001, “P=0.014, ""P<0.001,“P<0.001,"P<0.001,*P<0.001, "“P<0.001,P=0.008,"°P<0.001, 52

2 He % ,°P<0.001,°'P<0.001 ,°P<0.001,P<0.001 ,“P<0.001,P<0.001
Note : Compared with microscope group,*P<0.001,*P=0.001, *'P<0.001, 2P=0.014, P<0.001,%P<0.001,"P<0.001,*P<0.001, *P<0.001,°P=0.008,
"%P<0.001. Compared with percutaneous group ,“P<0.001,'P<0.001,*P<0.001,“P<0.001,“P<0.001,“P<0.001
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(P<0.05) . VAS BRI T4 A 6] I A R 23 20 52 BAF
M2ERTGH E X (P>0.05), )3 5.
F3 FHBETREBTEEMBRESREFAEE ODI
L8 (xxs,%)
Tab.3 Comparison of ODI in preoperative and
postoperative period among three groups with degenerative

lumbar spondylolisthesis (x+s, %)

Eigil 1%k AH ARE12AH of PAH
LATE | 38  50.63+2.87  10.00+2.13  98.173 0.000
Z Al 38 50.32+£3.37  10.05+2.11  137.040  0.000
Py Eil 38 50.84£2.62  10.68+2.15 107.817  0.000
FA{g 0.303 1.218
P1{E 0.739 0.300
2.3 JEMERBAAVEN

(DARJE 1245 H 3 2157835 TEME N R B i 2
Il 2 (P<0.05 ), HME [1] Bt g J5E B A AT 234 i (P<0.05),
B e 4 18] 22 53O0 48 i 2 38 L (P>0.05), IL 3% 6.

x4 BHERIT

HEEERESREFAUNE

2) 3HBEARE 12 A BEHE LG 2 72 5 8
84.21% 81.58% .84.21% , 4[] HL 45 22 S G it 247
X (x*=0.126,P=0.939)
3 itig

IR AT P M T O I R L A R L g — P A
IRATPEBN , B & I HEHEHE A Peas , v 5| e i 2 AR 1
PRI T T LA R ] PR B AT A e R LSRR
I7 I LA H A A2 0 28 10 78 40 980 B S M 1 R
52 o BT, AT F iRy B AT EHE v 0 0 Al B AR AR
P AN B AR 2 08 R Ty R AS R 2 A
(1) )42 ek Hs., 7] 4an iy 3% R A4 AfE 5] 75 (anterior lum-
bar interbody fusion, ALIF), ] J5 FEHME#E 5] @l (lat-
eral lumbar interbody fusion, LLIF) , 4} #Mill FE A i 5]
filt 45 (oblique lumbar interbody fusion,OLIF), (2)H
F2 08 He , ) 40 PLIF  TLIF, | B 45 28 0 1) 5
PRELA F A (PLIF & TLIF) T B, IF L 0E &
A RARE LA C W) 12 FH TR YT Myerding 4325 1|
IT 3 JEE A v 58 5 1) 42 ik s 149 il 5 F- R (ALIF | LLIF
K OLIF)A[e], PLIF F1 TLIF ASAY ] %of # 28 #4776 43

JOA {43 b 8 (x5, 4))

Tab.4 Comparison of JOA scores in preoperative and postoperative period among three groups with degenerative lumbar

spondylolisthesis (x+s ,score )

151 il EWIEAR i PR PR AT H 3% 3l %2 R I e o g Ay
e l

A ARJE 1244 RET RE 1240 RET RE 1244 AT ARG 1245 Kl AE 1240
BEIA 38 259:1.05 7.75x1.24  4.13+1.21 5.57+1.41 545:135 8.89+2.53 -2.15+1.24 -0.34+1.07 10.58=1.37 21.71x1.69

Z Al 38 2.68+1.54 7.16x0.98 4.28+0.65 5.86+0.92 5.14x1.13 8.49+1.67 -1.94x1.36 -0.29:0.92 10.42:1.69 21.611.81

i &l 38 245197 7.27+1.67 4.42+1.09 537+129 5.83:0.94 834097 -2.07+1.08 -0.40+1.31 10.55x1.48 21.50£2.15

F A 1112 0.216 1.436 0.447 1.915 1.294 0.461 0.537 0.118 0.117

P 0.745 0.683 0.778 0.114 0.692 0.548 0.433 0.817 0.889 0.889
RS FABRTHBEERREREFAIWEEMERE VAS b (vs,77)

Tab.5 Comparison of VAS in preoperative and postoperative period among three groups with degenerative lumbar

spondylolisthesis (x+s,score)

3 i
415 % U5 AR ARE AR e RE RE AR
7kﬁ'|] 7kl:l 7kl:l 7ktl 7kn Fﬁ P{E 7kﬁﬁ 7kc| 7kn 7kn =] F{E P{E
3d - 34MA 64 A 1244 3d 34MH 640 A 124
N 5.87+ 287+ 1.82+ 121+ 095+ 6.37+ 287+ 1.39+ 092+ 0.74%
BREEA 38 628.218 0.000 818.792  0.000
0.58 0.78 0.83 0.47 0.32 0.79 0.66 0.50 0.49 0.45
5.89+ 337+ 197+ 124+ 097 6.39+ 292+ 137+ 095+ 0.76%
ZRE 38 637.515 0.000 1 106.068 0.000
061 071" 0.55 0.43 0.37 0.82 0.71 0.54 0.46 0.43
. 597+ 3.68+ 232+ 139+ 1.13% 645+ 2.68+ 145+ 097+ 0.79+
iR 38 576.660 0.000 873.281 0.000
072 074  047*% 055 0.344 0.80 0.70 0.50 043 0.41
F 1y 0.257 9296 7.278 2.031 4226 3904 0.001 0.176 1.729 0.280 0.198 0.159 0.815  0.550
Py 0.775 0.001 0.002 0.146  0.022 0.839 0.192 0.757 0.821 0.853

5 BB AL g, *P=0.026,"P= 0.000,"P=0.004 ,P=0.019,,

528 j A, P=0.022

Note : Compared with microscope group , *P=0.026,*P= 0.000,*P=0.004 , #P=0.019. Compared with percutaneous group,“P=0.022
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R6 FBARTUHEHERBRESREARMMASE 1240 ABEEZBGFR ()

Tab.6 Comparison of radiological findings in preoperative and postoperative period among three groups with degenerative

lumbar spondylolisthesis (x+s )

- I (%) e 1) Bt 8 (mm)

21 5 %% . 8 - - -— - - -

N RJg 1240 H i P N RJg 124 H i P
e 38 24.46+7.62 6.35+1.86 18.375 0.000 7.05+1.41 11.53+1.35 -15.096 0.000
Z R4 38 23.67+7.26 6.55+1.55 16.622 0.000 6.97+1.28 11.47+1.35 -20.538 0.000
F ik 41 38 24.81+6.96 6.39+1.82 19.678 0.000 6.84+1.24 11.42+1.18 -21.253 0.000
FAH 0.244 0.144 0.249 0.063
P 0.784 0.866 0.780 0.939

U HS A 3R B T I A S SR 2 g 5 A R R
Uk 2 45 475 S A DG ARE 1) & R o R i o 0k
B % L PLIF Fif% 48 I ik TLIF 2 88 155 232 i L
PN BS 5o B B b 28 A L D R e S I IR T o 45 ik
Uity o Wil A SR  B FNAE TT R G R, F T I
Al 1) MIS-TLIF £ AR O 205 TR Kt 25
WF5E 2248 H MIS-TLIF AR HA Y BN, Rk
N B/ X A 55 JUL PR 7 0 A /0N B AR B A B s [
B TR AR L A S5 R T PR A
. [Al}, Quadrant i@ iE T ) MIS-TLIF £ RiG77 B
AP M T s, B TT A S AR A A SR i
TFHEEVEAS RN B S s AT DL S 4 R ME S AR R ET 4
AREEE Y I R FEB A HE AR P o B iR =B
7 i 18 4B & 1 MIS-TLIF 5 1% 4 JF jit TLIF f1 PLIF
I RSP RL ) 26 5 o HJE: , i BiF 5% HE $¢ MIS-TLIF
FeAR 5 AU N 48 B ME 5 AR IBET £ R 25 5 i It PR TT
o WA, RATHE T RS T ) MIS-
TLIF | %56 4 5 e 5 MR I8 4T i MIS-TLIF f1 PLIF 7
Myerding 4326 T . 11 5 5045 B M A T 06 1 ik DR i
GAE g R B 3 FFEAR T E R

RN (1) WAEE T % MIS-TLIF A Hb H:Ath
P2 FEAR b RS 5 YT H R R g
FRUE RN R 0] 3 18 28 /0 F 55 SN 4, VAS R TF
SAHEAR)G 3 d.3 B LT 5 A P4l VAS
TSR PEr ARG 12 4 H BEVIET 835K F PLIF 41, (2)
SR AR T E ARETRE VA KR EMNR
i [E) 44 /0 F PLIF 41, VAS JESR PE7EAR G 3 d.3 4
H BHIKF PLIF 41, (H HF AR B[] AR v 90k 5y
ZT AN . (3)TEAR 5 R IF A0 Iy i, W% 3
WA FARY) O BT R A, 2R 4 R
HE 22 LA IR B8 % A= PLIF 4145 A o 1 45 e 4 24 %
Ao (DHARE 1240 H 3 M FARTTTE VAS BRI
53 .ODI JOA V43 % 22 5 IF TG vh22 5 5, JEAE T i
L MEM]BR 5 EE S Siepe bR UE T B Rl 5 25 R T
gGiiteEE L

EExE BRI RBE U 7R 225, SR B R
() MIS=TLIF AH Bt At 95 Ff AR J7 e 3D 26 o AR
Je PR R RN R ) 8] 55 7 AT B AR S, NN A
AR IULANEER (1) ToiR 2 B AME 5 AR SR ET 34 2 0 e
B AGHIE RS, HRTTE EA T B Wiltse JILIE] B A
B X WL IR 2 24 05 g /0, 36 0 5 ) UL 1R) 2 4 i
TR, BT AR R i RS 51 A, RS %6 0
IS 35 50 5 0 SR 2 % U T S R A ) 4, o RS B
M2 R B AEE RGN, BIRERY 5K, SLPRMET
JLEF 2 v 28 4 ik A i AR B SR WLIRIBR , i BRT LEF 4
B, H AR 13 MULET 4 1] 27 37 2 i 3 UL P 4
SURK ] [R]85 e, AT 3 e 552 LA SR AL, 3 S5 7E 28 B2 2
W52 3 ot 010 A S AR AT o (2) S IUBE A B 4T 1
RN BH B AT B2 AL 5T 355 Wb 1) Sz AR LT, R R
T AR AT 37 B A B, AT o8 P 2k B 22 4 A
100 7 N Sl 1S R S S G i T A [ e
J) A TN B FAE ] — B R e R — R, PR
F AR 4658 F RIS E] (3) B4 T MIS-TLIF 1]
TEEA T S AMES ARIRET, 4R S AME S AR IRET
B A X Gl T 58 1, i LB B 2 55 g
A, A B 22 0B ALl g m T F R Al . (4) AR T
PLIF ,MIS-TLIF f# 8 T &5 0w & &4, Wil
FGET BN ek Fe B 3 AT R B G A G Y o8 R ME AR
oo KRR JEE M 9 /0 1 XF IE A 45 R RN R P 1
WO ARG IR R

3 6 A BT R T 3 BT AR Ty 2B I R B D
BE, BESIGIRET T (1) 85088 T 9 MIS-TLIF A
AL o (7 Wiltse ILIAD RO OCHEE , B 70 B S K L
5 ZZWUNLIEBR , 28 580G 19 28 K0T, B A B HRY 5Kl
T @ A v R R Lk i, AR S A T R G,
WLPR 20 20 56 4 el 4, 5 KRR B P 28 s o (2) 7840
FH S BB AT A ST A PR I A o 8 DA R At )
KA, G PAEUE LRI 78 53 80 A A LR B pf 28 0
OYAERL, (3) B KRR B b 3 R ME ) 45 20 20 RN & A 3K
B IR A RS E AR HE ] Al A AR . tn]
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