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Treatment of grade I and II degree degenerative lumbar spondylolisthesis with minimally invasive surgery - trans-
foraminal lumbar interbody fusion under Quadrant channel WEN Jie ,YANG Yang,ZHANG Hui,LIU Lin™ ,LIU Ya-
long ,LIU Yan ,WANG Dong,and WANG Zeng-ping.*People s Hospital of Gansu Province ,Lanzhou 730000, Gansu , China

ABSTRACT Objective : To investigate the advantages of minimally invasive surgery-transforaminal lumbar interbody fusion
(MIS-TLIF) under Quadrant channel in the treatment of grade I and Il degree degenerative lumbar spondylolisthesis. Meth-
ods: The clinical data of 100 patients with grade I and Il degree degenerative lumbar spondylolisthesis treated from March 2014
to March 2017 were retrospectively analyzed. Among them, 50 patients were treated with MIS-TLIF , including 19 males and 31
females ,aged from 44 to 73 years old with an average of (49.83 +£15.46) years old;course of disease from 6 months to 7 years
with the mean of (22.18+4.74) months;L, slippage was in 30 cases and Ls slippage was in 20 cases, the slippage vertebral

pedicles were intact;according to Meyerding classification,29 cases of I degree slip and 21 cases of I degree slip. Other 50

WIRMEE XUbK E-mail ; 1104856178@qq.com
Corresponding author: LIU Lin ~ E-mail : 1104856178@qq.com



«200 - PG 2019 45 3 A5 32 4555 3 ] China J Orthop Trauma,Mar.2019, Vol.32,No.3

patients were treated with open-transforaminal lumbar interbody fusion (OPEN-TLIF) ,including 23 males and 27 females,
aged from 40 to 77 years old with an average of (50.67+14.36) years old;course of disease from 6 months to 10 years with the
mean of (20.56+5.37) months;L, slippage was in 33 cases and Ls slippage was in 17 cases,the slippage vertebral pedicles
were intact;according to Meyerding classification, 34 cases of I degree slip and 16 cases of Il degree slip. The operation time,
length of surgical incision, intraoperative blood loss , postoperative drainage ,and serum creatine kinase (CK-MM) levels before
surgery and 1 day after surgery were observed. Visual analogue scale (VAS),Japanese Orthopedic Association Score (JOA),
and Oswestry dysfunction index (ODI) were compared between the two groups before and after surgery. According to the imag-
ing data, the slip rate, intervertebral space height and slip angle of the two groups before and 12 months  (last follow-up) were
compared. Intervertebral fusion was evaluated according to lumbar X-ray and CT at 6 and 12 months postoperatively. The clini-
cal effect was evaluated according to the MacNab criteria at 12 months after surgery. Results : All the patients were followed up
for 12 months. In MIS=TLIF group, operation time ,length of surgical incision , intraoperative blood loss, postoperative drainage
were (118.48+21.97) min, (3.74+0.74) cm, (148.78+32.32) ml, (84.85+16.37) ml,respectively, CK-MM level was (72.31+
9.79) w/L before surgery and (415.12+25.89) p/L at the first day after surgery. In OPEN-TLIF group, operation time ,length
of surgical incision, intraoperative blood loss, postoperative drainage were (115.40+£11.94) min, (8.46+0.69) cm, (219.27+
48.33) ml, (157.69+31.61) ml,respectively, CK-MM level was (75.48+10.73) w/L before surgery and (506.69+37.86) /L
at the first day after surgery. The intraoperative blood loss, postoperative drainage volume ,length of surgical incision,and CK-
MM level on the first postoperative day were lower in MIS-TLIF group than in OPEN-TLIF group (P<0.05),but the operation
time and preoperative CK—-MM levels were compared between two groups, the difference was not statistically significant (P>
0.05). There were no significant differences in ODI, VASand JOA scores before surgery (P>0.05). The ODI,VAS, and JOA
scores were significantly improved after surgery (P<0.05) ,and the scores of MIS-TLIF group were better than those of OPEN-
TLIF group (P<0.05). At the last follow-up , the slip rate, slip angle and intervertebral space height were significantly improved
in the same group (P<0.05) ,but there was no significant difference between two groups (P>0.05). There was no significant dif-
ference in intervertebral fusion between groups at 6 and 12 months after operation (P>0.05). According to the MacNab stan-
dard,40 cases got excellent results,7 good,3 fair in MIS-TLIF group,and 35 cases got excellent results, 10 good,5 fair in
OPEN-TLIF group. One patient had incision exudation and delayed healing in MIS-TLIF group. And in OPEN-TLIF group, 1
patient had local muscle necrosis on the right side of Ls and the bacterial culture of the secretions was negative in the different
three times and the right internal fixation device was taken out after the second operation completely debridement,and finally
obtained delayed healing. Conclusion: The MIS-TLIF under Quadrant channel has advantage of minimally invasive trauma,

less bleeding, faster function recovery and better effect in surgical treatment of grade I and Il degree degenerative lumbar

spondylolisthesis.
KEYWORDS Quadrant channel;  Minimally invasive; Transforaminal lumbar interbody fusion; Degenerative lumbar
spondylolisthesis
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Tab.1 Comparison of preoperative data of patients with degenerative lumbar spondylolisthesis between two groups

5 (1)

T (B1)  Meyerding 53-2% (1)

4151 1% RIS (xts, %) WiRE (s, 1) ODI ¥ 43 (xs, 53)
LE! Ly Ls I I gz

MIS-TLIF 24 50 19 31 49.83+15.46 22.18+4.74 30 20 29 21 42.22+2.28

OPEN-TLIF 41 50 23 27 50.67+14.36 20.56+5.37 33 17 34 16 41.48+2.48

SR ORI x’=0.657 1=—0.281 1=1.599 x’=0.386 x’=1.073 1=1.553

P1{i 0.418 0.779 0.113 0.534 0.300 0.124
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Fig.1 A 60-year-old female patient was admitted with the chief complaint of "low back pain for 4 years ,aggravated 2 days" and the preoperative diagno-
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1d. Precise positioning of the vertebral body under the fluoroscopy machine before
1f. Neurological decompression with the aid of a channel system during surgery 1g.

1h. Lateral X-ray showed intervertebral fusion was good at 6 months after opera-
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Tab.2 Comparison of general data of patients with degenerative lumbar spondylolisthesis between two groups (x+s)

415 {1k TR [A] (min ) PIHRE (ml) A H L (ml) AJE G134 (ml)
MIS-TLIF 41 50 118.48+21.97 3.740.74 148.78+32.32 84.85+16.37
OPEN-TLIF £ 50 115.40+11.94 8.46+0.69 219.27+48.33 157.69+31.61
¢ 0.870 -32.962 -8.574 -14.467
Pl 0.386 0.001 0.001 0.001

x 3 WARTMERMAERBAESE KRBT RAKXHE BB CK-MM K 8 B 5 & L& (v+s)
Tab.3 Comparison of the intervertebral space height and CK-MM of patients with degenerative lumbar spondylolisthesis

between two groups before and after operation (x+s)

) CK-MM (u./L) HE Ii) Bt 15 % (mm)
290 % — — - — - -
A HI UNEERS 2EME AH AR i i 2E Ml
MIS-TLIF 41 50 72.31£9.79 415.12+25.89 342.81+26.68 4.49+0.78 10.32+1.28 5.83+1.50
OPEN-TLIF 41 50 75.48+10.73 506.69+37.86 431.21+38.31 4.43+0.92 10.03+1.18 5.59+1.55
1l -1.542 -14.117 -13.389 0.353 1.178 0.769
P 0.126 0.001 0.001 0.725 0.242 0.444

F 4 AR I EREME R AE B E AR AN R R B T BB IR A R R R R B R (ws)

Tab.4 Comparison of the slip angle and the slip rate of patients with degenerative lumbar spondylolisthesis between two

groups in preoperation and the latest follow-up (x+s)

) WA CO) WA (%)
4L % — S — R
A i AR B V5 28 A KK Bl 1 ZAd
MIS-TLIF 41 50 6.04+1.28 1.3320.22 4.71+1.26 28.54+4.11 6.97+1.05 21.56+0.42
OPEN-TLIF 41 50 5.68+1.17 1.39+0.24 4.29+1.23 29.35+6.16 6.80+1.38 22.55+6.30
tfH -1.542 -1.303 1.702 0.353 0.693 -0.922
P 0.126 0.196 0.092 0.725 0.490 0.359
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Tab.5 Comparison of bone fusion information 6 and 12
months after operation between two group patients with
degenerative lumbar spondylolisthesis (case )
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Tab.6 Comparison of the ODI scores of patients with
degenerative lumbar spondylolisthesis between two groups in

preoperation and the latest follow-up (x+s ,score)
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. A 3.5+0.2 0.720.1 2.520.1 1.0£0.2
3 5 %F R AL 35 i, K10 ), a] 5 il .
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%L/\E%iﬂl*ﬁﬁﬂ ﬁ@][&%%ﬂﬁ{zklm ﬁ@%%&ﬁgﬁj\ ’1% Hﬁoj‘? 28t01 05102 53t02 06t01
B HEUR S T A I e B, K S SE AT 7 A By 42224218 5.44+1.43% 41.48+248  9.68+2.15**

(5K 3 A e SEME PR TR) £ 45, A R0 1k 1 A A ]
Rl A 160 J5 7 RS 05 3 AIHE ] AR il 1K 4 AfE 5 AR
BREVINIEE , REME E A MEMRAYRUAE . ALY SCHEAE
FH S U0 T A [ W SR kA R R AR T A A B

5 ARAT AL, *1=99.754, P<0.001 ; * *1=68.509,P<0.001, *5** [
#,1=—11.611,P<0.001

Note : Compared with preoperative data, *1=99.754 , P<0.001 ; “*1=68.509 ,
P<0.001. *vs**,1=—11.611,P<0.001

®7 WARTUHEHEBRHESEARMEAEZHNE VAS TS H LS

Tab.7 Comparison of the VAS scores of patients with degenerative lumbar spondylolisthesis between two groups in

preoperation and the different times after operation

Eigil %k AHIT AJ53d AJE 1A AJE3TA A 641 AJa 124 H
MIS-TLIF 2 50 6.39+1.01 3.24+0.80 2.98+0.53 2.82+0.34 1.43+0.23 0.80+0.14
OPEN-TLIF 24 50 6.68+0.87 4.29+0.53 3.90+0.29 3.20+0.31 2.32+0.26 1.62+0.24
F1iA 2.361 59.723 115.079 33.214 330.005 429.519
PiA 0.128 0.001 0.001 0.001 0.001 0.001

Ay 22 4 A i ] Pillai (19 B, P<0.05 5 8] 41 51 Pillai (19 87 5%, P<0.05 ; F2 & [B] 55 , P<0.05
Note : Repeated measurement analysis of variance time Pillai tracking, P<0.05 ;time™ group Pillai tracking, P<0.05 ; intersubjective effect , P<0.05

®8 WARTMMEHERBAESRE RATRRKE JOA T4 L& (x5, 70)

Tab.8 Comparison of the JOA scores of patients with degenerative lumbar spondylolisthesis between two groups in

preoperation and the latest follow-up (x+s ,score)

MIS-TLIF 41 (1 %¢=50)

OPEN-TLIF 41 (1%t=50)

i H

A HI RNVl AT FRVibi
ER /I INCED) 3.64+1.46 7.32+0.54 3.55+1.34 6.67+0.37
I PRAAAE (6 43) 4.66+1.90 5.96+0.34 4.33+1.93 5.09+0.88
H % 6 s 2 BB (14 4)) 5.33£1.83 12.330.89 5.78+1.77 11.3620.42
T I T ik (=6 43 ) —0.68+0.12 -0.59+0.83 0

By (29 43) 12.96+1.71

25.66+0.93*

13.39+2.02 24.31£1.10%*

VE SR AL, F1=-46.135,P<0.001 ; **1=-33.571,P<0.001, *5** 45 ,1=6.627,P<0.001.
Note : Compared with preoperative data, *t=-46.135,P<0.001; **+=-33.571,P<0.001. *vs**,1=6.627 , P<0.001
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HIY KA O WK TP 2 AR AL T AR, 97K T B /N
L
3.1.2 FARKMA MIS-TLIF FARABH, 1]
FEHE S 737 s 1 35 48 o e B 2 4 LS e K L= (8] A7
FE 0 ULTET B, sk JUL T B v AR Y A il i 2L, ol &
TRELTE S B L B 20T 5, ARG &b E A Y
AR, — R LR R 1A, I RS
P A P 5 S5 8 K 0 X R IR T A U R AEVE
AT RE AL D A s I LR o AT R MIS—
TLIF A o i 5 R (148.78+32.32) ml, R J5 8] i &
7 (84.85+16.37) ml, 5 OPEN-TLIF &R H. % 2% 5y
Agitaem Lo
3.1.3 W/ARERM Quadrant 3l 3 R G R 5K
EIE M R 22 2 LR BB SN BT LER 4 AL
R Z Y A e A B2 e LR B P A B e, R
Je WUEF 4 21 2B AS AT ORI, AR KRR B =
TEVEIETS R (19 & A i OPEN-TLIF 78 F A3 it vp
b 22 R HESE LR BT, X LU —
FERERE A, 30 o R AT RER T IS
TS IR S IR &R 3 7 B (R AR AR S ARWF 5 R B, Wi 4L
AT VAS JOA ODI ¥ 73 Lb # 22 F LG it 2 = X
(P>0.05), {HARJG 4 B} AHPE 23 W5 20 ¥ 40 T X B2
(P<0.05) ,3x F2 B MIS-TLIF BH i )ik % T & R K
A EGE T DR K SRR | e K T R IR A
IRE B AT
3.1.4 WAL S /N LR MG (CK-
MM) [7] T i LA 780 (MMD) 32 2247 76 T 45 F UL IR 40
JL e, 2 AL PR 4545 B 2 2 RO I, PR L S
I o CK-MM [ £ 4 0] LS e AS [R] 72 B2 9 AL 1A 46
1, AW SR, 4R E R T CK-MM 7K ~F-J6 # i
225 (P>0.05) B AR J5 25 1 RWEEH CK-MM 17K
R AR T X R, H 22 5 A G it 22 B L (P<0.05),
X FE B MIS-TLIF A X LA 475 5 /N7
3.1.5 EETFME IRZRNSREKIZ 0 ALE
B A%, 2 R B S AR R RN b 561 8, R AN 15 ) Rl
O 2. 5% < U T 7, 7 BT J T bL T i PE TLIF 452
Y fiE
3.1.6 ARJGHEMERT AR RIZ0FE 2 30k FHAE (A (a4
B RE A r2, XEHE AE A A AR 0 A R W
WREER . k% BT T ALLF (i HE 12 HEAE 5]
il AR ) (TLIF (28 HE [8] FL R MEHE (8] @l & A ) (PLIF (5
% EHEME [R] Bl 5 R ) & 3 FPMENR] Rl 5 7 16, Hh i =4
4 JE A B 20 B e Pk 22 55, 25 S B TLIF A J5 1 B Z1
e s
3.2 FARKES FEEFH

(DB AR /N B2 RV 5 258

2 UT g 0N T T R T R PR 1] kR
ARJGAATREH BLY) A R S LIRSE, TR
FEIRAG . (2B B KNG Z 2N E R B
T 46 B S 25 0 W] 0 ik Ao OG Y 98 56 R ME AR,
Quadrant 38 T8 % H 0 X S X, 3R AT DAk 2D
AR e DR % B AN U aek B A i 2H 405 R Y OF R E

(3) IRAT M MM T 0 T 28 3R I AN [R) R 3 ) A

B, Fin LAV HE 2 AN AT 2 9 0 32 F pft 22 AR 50 0

figp 2 DGR BT AE 1 o AR T B 9 T XA il

G, I ELA R T O Y S AL, PRI R s ]

GfR AN 22 FE TS R MR AR, e 152 0 IR AR

AOZERL, ORI s P S 7 8 T 3 A6 ] 2 3 A

JE38 0% b 77 WD AR Hs BRI RT AT 3 22 1Y) 2% % s I

Fph 2 AR S AT RE H D X p AR A o (4) 3

ST RCR W I T RSCR R HE ) @l TR AR 2 T

AREZ L, WEAR LG AR AT S T — 58

JE RIS Bl s [|] T A Y B R A — R E Y

ARZS o TERBRBEAZ ] BR R 2N HE ) BRH 200

BRAIE 2 52 W0 B VERE 5 5 R 00T I g B A e B

BT/ NBURLAR I IE cage , WA T4, WS A HEAR AT 7

97 S, feAE UKL IA) 4% B2 I K, A R T 5 HEAA 78 O3 42

filh, FEE A cage™,

ZE BT, GHE RGN TR 28 HE [A] L AEAE
PRI R A IRYT 1 I RE IR 7 P JEEEAE T Ot Py 7 A W 35
A5/ i DRI e ORI R
AW FEAIAEFEA JE Z AL, 0 (w1 B 53 AT AR o A/
BTN R AT, RS Ze b e vhts itE— 2B 1 s 4
FEAS G A E A BE DTN [E], Oyl R 2 16 B8 Sy LS n] &
AIPEAN AR A

S % 3k
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