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open TLIF 414351 127.8+45.8min ,350.0+143.6ml Fil 494.7+243.9ml, MIS-TLIF 41 F A i} [i] K F open TLIF 41
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The minimal invasive posterior transforminal lumbar interbody fusion versus open transforaminal lum-
bar interbody fusion in the treatment of single level lumbar spine degenerative diseases’ZHENG Yang,
LI Weishi, CHEN Zhonggiang, et al/Chinese Journal of Spine and Spinal Cord, 2014, 24(12): 1064—
1071

[Abstract] Objectives: To compare the fusion rate between minimal invasive posterior transforminal lumbar
interbody fusion(minimal invasive posterior transforaminal lumbar interbody fusion, MIS-TLIF) and open trans-
foraminal lumbar interbody fusion(open transforaminal lumbar interbody fusion, open TLIF), and to evaluate the
safety and reliability of MIS-TLIF for single level lumbar spine degenerative diseases. Methods: 48 patients
with single level lumbar degenerative diseases were followed up. Among them, 22 cases received MIS-TLIF,
there were 7 males and 15 females, with a mean age of 49.4+12.1 years(range from 26 to 65 years). 26 cas-
es received open TLIF: 11 males, 15 females, with a mean age of 50.7+£11.8 years (range from 27 to 70

years). The operation time, intraoperative blood loss and postoperative drainage were compared between two
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groups. Clinical outcomes in terms of back pain VAS score, leg pain VAS score, ODI score and JOA score
Futhermore, X-ray and three—dimansional computed

Results:

were performed before surgery and during follow—up.
tomography were used to evaluate the fusion status. There were no significant differences between
two groups in age, sex, smoking history, BMI and surgery levels(P>0.05). The preoperative back pain VAS
score, leg pain VAS score, ODI score and JOA score in MIS-TLIF group were 4.9+2.5, 6.6+2.4, 23.3+10.2,
14.7+5.8 respectively; and 5.4+2.2, 6.0+2.8, 23.8+9.0, 13.6+4.8 respectively in open TLIF group. Operation
time, intraoperative blood loss, postoperative drainage in MIS-TLIF group were 235.8+46.3min, 198.6+81.6ml,
and 127.8+45.8min, 350.0+143.6ml, 494.7+243.9ml respectively in open TLIF

group. Although the operation time of MIS-TLIF group was longer than that of open TLIF group(P<0.05), the

115.7+£74.5ml respectively;

blood loss and the postoperative drainage of MIS-TLIF group were less than those of open TLIF group (P<
0.05). After a mean follow—up of 12 months, the VAS score of back pain in MIS-TLIF group was lower than
that of open TLIF group within 3 months after operation (P<0.05), and there was no difference between two
groups regarding to VAS score after 3 months of postoperation. X -ray and three —dimansional computed
tomography were performed at the final follow—up. Lumbar fusion rate assessed by three—dimansional computed
tomography in MIS-TLIF group was 81.8%(18/22), and 92.3%(24/26) in open TLIF group. The lumbar spine

fusion rate in MIS-TLIF group was lower than that in open TLIF group, but no significant difference(P>0.05)
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was noted.

There were no complications in two groups.

Conclusions:  For single level lumbar spine

degenerative diseases, MIS-TLIF can achieve similar result and similar fusion rate with the open TLIF. MIS-

TLIF is of high reliability because of lower bleeding and drainage.

[Key words] Lumbar degenerative diseases; Minimal invasive surgery; Transforminal lumbar interbody fusion;

Interbody fusion
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AT L3/4 B 1, 14/5 5 B 15 i), 15/S1 7
B 104,
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MIS-TLIF A3 : 2R T & M7, 7 P
SE AL MR I AR ARR I I pRid . RS —M =
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L=

open TLIF AR . 42 JfK T & & WU EMY | )5 IE
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HESARBRES . VIBR TR By BN Ao HEd Sz —
/NS5 58, 1 5 65 40 e it 22 AR AR APl 22 1)
A ) 25, BRI R DT R bR HER KB o DT ER
A R o B S A T MEDR] MR 1 ACE E RN
PEEK M i cage, 26 A HMH 5 & THEM , 2%
[f] 5 | MR AT TR A 1) S J5 47 S AR ET AT o
1.3 SR BT BOAl b v

[N el AR N U L AN O KA S NN
AR B(BMI) T AREF[E] A b i i RS 51
W MTEARBEY R ARJE 2 8 ARE 1M ARG
3AH ARG 6 M H ORIKBE VIR A visual ana-
logue scores (VAS) 7 43 \Osestry disability index
(ODI) ¥ 43191}z Japanese Orthopedic Association
scores(JOA 29 PF43 ) HEAT HESf AN T JB00R 1F 49 S i
MEDIREVTAN o

il An X2 S T A 15 0 R ] Suk!)
PR - (1) A B 5 MEAR IR) A 34 22 1 B /N gE | (e
A7 HER T B0 HE <40, WACK A B LG ; (2) &
5 MR B] 3 22 B /NN , A 7 HEAAR
I Bl B <40 A A B W] BERILG 5 (3) 4 K WL % 22
H/INGE R DA 8] B /N R BN TR Ao e )
A HE A B BE> 40 A R AlG .

CT =4 d g (EREJZ)E 1~5mm) F 5 HE 1 ]
VR R A bR R AR R BSE 3208 BSF-1, Hi Bl
P A ) B 153 o RS (A1 R O L N T E R Bl LB
6 BEVEAR HMERIE I GEIER, B R R A IO

BSF-2, 3 i Aff [A] Filt 5 4% Jf 2 4 1T M B/
e TERRA T N UL 5E AR RT A 1B 5l | B4R 7
AT (radiographical locked pseudarthrosis) ;
BSF-3,7E CT & S R AL O AR A7 2 W5 2 il
an N ECER G AR P PR HEME I b T &R g
S B /INGE KOV S B A A B Y
MBI IR 2R o 2 ARl R BRI,
R IAUE W B R, VA ME D] B 5 1 0
14 Siitegib s

Bt AR B AR e 22 19 77 FRs, SR SPSS
17.0 GE ik Hc i (SPSS 24 A, e[ ) #E AT GE 3t 2 7p
Hr o PIZHIE] Y VAS (ODI AR Hp i I | 5 AR 1] 25
T GORMH R I SL B AS ¢ K, AL R TIE
X o K E, R HBOR x5, P<0.05 225
Ao EE X,

2 #R
21 AT R
MIS-TLIF .open TLIF Wil 83 76 4- 8 454
PR A7) R AR s A R B TR T Bk B b Yy
T EZES (P>0.05,% 1), RSG5 KA2E.
MIS-TLIF 21 Pl EHERS Be s 10 ], HEAE A Bl A
G T REAE R #5981 12 B ;0pen TLIF 2H 20 40 A
BT 14 ), BEHEE PR GO EMER 2 9
1), NEEHE A B2 5 O 18 AR 5 681 I 4 R 2 S8 It
FISERFAR, 00— @G, T g it sl
MIS-TLIF 41 5 open TLIF 2 & i % B
VAS P43 .ODI JOA ¥F-43 WL 2 3 3, PR AR

#1 AREI MIS-TLIF A5 open TLIF A& EEXRES
Table 1 General data of the patient in the MIS-TLIF
and open TLIF group

MIS-TLIF 2
MIS-TLIF group

FFHTLIF 41
open TLIF group

n 22 26
Bl
Male/female 15 11/15
i 49.4+12.1 50.7+11.8
Age (years)
T H8 40 (BMIT) 27.0+4.6 55630
Body mass index
K : 1/22 4/26
Smoking

L3/4 0 1
B
Level LA/5 11 15

L5/S1 11 10
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f B BB VAS 34> .ODI JOA 4> LW i 2% &
(P>0.05),
22 WFEARMSE

MIS -TLIF 4 & °F ¥ F KR B [ 2358 +
46.3min, *F- ¥ AR i I i 198.6+81.6ml, F- 3 AR
Ja B 115.7+74.5ml, open TLIF 41 f)-F 3 F R
B (] 127.8 +45.8min, V¥ R v i 1f & 350.0+
143.6ml, V¥R J5 5] i & 494.7+2439ml, 5
open TLIF 204t ,MIS-TLIF 41 /) F AR iR AR
rpo i & > R JE 51 > (P<0.05) o
2.3 IT RO

WA B EBRHTTS WA AT, R 2
JAIH9 VAS BRI 753 P2 [A] 6 2% 5% (P<0.05) » RJ5

2 JAl VAS BRIy, R 11 31 VAS JE
[i8 97 PF- 4> MIS-TLIF ZH ¥4t F open TLIF 41 (P<
0.05),3 ™~ H LUE VAS HE BRI P70 41 18] Fe 45 G
FH2E5(P>0.05,%2), K5 3D H .6 1 H KRR
Bl 17 ODI P74 5ARAT L3 A M2 5 (P<
0.05) (HM A [ TG 122 7 (P>0.05,3% 3), K
JE AR A JOA 29 PF4r 5 R AT A B Pk
255 (P<0.05) , {H 1 20 1] To 4 11 2 22 5 (P>0.05,
*3),
24 BlE@G

WL 5 88 7 BR800 1 4R (6 A~ H ~2 4F)
PR 4 1) G B 3 22 5 (P>0.05) . IE MU 7 X 28 A
75 MIS=TLIF 414 9 {5 35 S M (8] A8 H fl A 5 11 4]

% 2 MIS-TLIF /A% open TLIF HHIFERERE VAS ¥4
Table 2 The VAS score of low back pain and legs pain between 2 groups

B9 VAS 143

[BR9E VAS P43

5 [a] VAS score of LBP VAS of legs pain
Time MIS-TLIF £ JFHCTLIF 21 MIS-TLIF #1 JFH TLIF 21
MIS-TLIF group open TLIF group MIS-TLIF group open TLIF group
P ARH 4.9+2.5 54122 6.6+2.4 6.0+2.8
reoperation
b ARJE 2 A , 1.80.97 4.0+0.8 1.7+1.0 2.0+0.8
ostoperative two weeks
NS "
P A5 1] 2.0+1.8% 3.2+1.1 1.1x0.5% 3.0x14
ostoperative one month
A5 3 AH o) 0)
Postoperative three months 2.0£1.1 3.0£1.3 1.1+04 2.5+14
: e
A6 A 31423 32415 1.9+1.4 2.5:1.8
Postoperative six months
 ARHYy 27419 2321 1.6£15 24124
Final follow—up
1 : (D45 open TLIF ZH [ i ] &5 L 48 P<0.05
Note: (DCompared with open TLIF group, P<0.05
% 3 MIS-TLIF £ 5 open TLIF A% ODI,JOA ¥4
Table 3 The ODI scale and JOA score between 2 groups
ODIY fig e i ¥ 53 JOAPFSy
5 [8] ODI scale JOA score
Time MIS-TLIF 21 JEHCTLIF 21 MIS-TLIF 21 JFHC TLIF 21
MIS-TLIF group open TLIF group MIS-TLIF group open TLIF group
P ’RH'{. 23.3+10.2 23.849.0 14.745.8 13.9+4.8
Teoperation
I 26.8+6.4 26.08.4 17.243.17 16.9+4.77
ostoperative two weeks
NS - o
Posto L] 23.946.4 237475 20.543.17 21.543.97
ostoperative one month
Postoen i 3 11 8.8:4.67 10.6+4.7 2294347 2245317
ostoperative three months
A 641 954630 9.6+5.77 22.7+2.87 22.6+3.57
Postoperative six months
AR 7 7.126.0" 7.9+7.97 2384310 23.3+4.50

Final follow—up

i (D5 I 4UA T L8 P<0.05
Note: (DCompared with preoperation, P<0.05
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Hi 7 Ry AT RE LA 2 B S R Rl A A Rl E R
40.9%, X Z&F 7R open TLIF 44 18 {513k F 4 ]
FE G 56 B0 AT RERLG 52 B AR Rl AE - Al
A 69.2%(18/26) (P 1), HH MIS-TLIF 41 Al
TLIF 203545 5 [ 15 Be s T L5/S1, H& i+
M LW ZE SR B RS IE O, 02 il L HEAR T 30
JE <4 AR AT RERLA () 1) o, 1E M A7 X 28 5]
JE open TLIF ZH#E ] il & 3 & T MIS-TLIF 4 ,
Giite# 2257 (P<0.05),

JEEAE CT =4k 4 i /R MIS-TLIF 4145 18 14
iKF] BSF-3 9. Horbfy 14 CT st A7 /N GE S
FlER A e /D B gk, (A LR 2T S
/NG Hak B BSF-3 94 (K 2b); B A 2 1
CT RARNUEE B b T LM A AE 7E 7 Sk /N
CT e R A W5 B cage W AFFE BT E BT L,
0 cage SMFAEIERE LN LA E ST H/NGE )
& HIKF BSF-3 94,4 35 %] BSF-1 %%, Hih A 1
) CT s IR A s B /N DRV 2 I Zep b A $E AR
(F 2¢), CT JIWr MIS-TLIF 41 # B ¥ fl & %

(12 (D)
B 1 4 0EHN XL CT = 4 d 7 Al e 7 48 8 Al A
CT FIEH AR A ¢ PR B PTG AR X 2 R sl LUWLSE 3 A A (5] AR B Rl 195 200, AR A0 0 355 20 R B8 /N T 4o, e
FRERLA , CT HE KO AE d X & RS A CT HE KOS
Figure 1

The radiograph and CT reconstruction for fusion assessment.

81.8%(18/22), MEME CT =4 # 4 /K open TLIF
YA 24 1913k 5 BSF-3,1 £l i5 5] BSF-2 % (&
2f),1 B35 %) BSF-1 9% (/& 2e), CT HIF open
TLIF ZHAE ] & P b5 3 92.3%(24/26) . CT Hl3E
450 TLIF ZHfh G % & T MIS-TLIF 28, {H P 25 il
BRIGET 2225 (P>0.05) W24 CT H) 532 Ak 1] ik
GREBD & T X KA EMER, HA ST %2
F(P<0.05).

3 itk
3.1 MEMRIAE B LA e

I HE J % A 44 H] il 5 R (posterior lumbar
interbody fusion, PLIF) i HE ] fl & 22 5, {H A
B PR A R K, 12/3 LAE T BT R
2o LG, iy H A B SRR AT 4 g s
JRUBSEET, TLIF AR A i e pf 22 0o B2 A2 r | a2 i 26 43
131, H3 22 SCHR B open TLIF #E 8] il 5 R KT
90%!'*", MIS-TLIF 5 open TLIF # b, H A3 # 4
U5/ I A O (B A T E T AT A

a X&KL CTHHEMBRS b X LHE ARG,

a Both CT scan and radiograph showed

successful arthrodesis presenting with demonstration of bridging bone b Radiograph showed the possibility of union, while

CT scan showed an obvious nonunion,

eveidenced by the absence of continuous bridging bone in the coronal views ¢

Radiograph showed the possibility of union, but flexion—extension radiograph showed less than 4 ROM, which verified a

successful fusion d The flexion—extension radiograph showed nonunion, while CT scan showed a successful fusion
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PR AL B A7 B, FE /b, ] S e A R R A
A ] il G AR A7 A P a2 Horp — > SR
JEVPAR BT AN ] 2 22 R X 2 PRAG A )
flA, FEPPAG 9 AR I M 2R OVR B BH M B A v
UL CT VBN VRN (AR o, A F 55 & 3 MIS-TLIF
2 X ZITAG Al A 2R B 1R BH MRl 25% (1/4)
B3R 55.6% (10/18) , A2 & 31 X P4l 1)
Al AR BART CT, FEJFE R X L HEEE
LB 4 /NGE , AE L5/ST 5 Bl T8 1 44 ik

B 2 W% CT = 4 & g7 £l MIS-
TLIF 41 (2a.2¢) 5 open TLIF 41 (2b.
2d) M AR B RSO0 . Herh 2a-1 2a-
2.2a-3 5 2b-1.2b-2.2b-3 4} 5| K
MIS—TLIF 41 fil open TLIF 41 1 fil
H Y CT RARAL e R AT | 7K L A
(] 4B 5 A5 BL . 2a—1 #1 2b-1 2% CT
IR AR H 5 T R, 2a-2 A1 2b-2 R
CT AR A ) 3 A H il 5, 2a-3 T 2b-3
BIR cage FIHIA ) ZEME . 2c-1
/R CT 56 AR A B 98 WL 48 3 1 /N 3% S [
FiBsE, (MR AR E 20 N
i, Tk AR . 22 8 CT i
ARAL A /INBE G 2 i i e Ab AT R
REFEBRG . 2d-1 78 CT KR AL
H/NRE AR ZBEAEE e ]
KATEG . 2d-2 78 CT J% AR AL Ak A 1]
BIUE RO G

Figure 2 Evaluate the status of fu-
sion in MIS-TLIF (2a, 2¢) and open
TLIF (2b, 2d) by computed tomogra-
phy three —dimensional reconstruction.
(2a-1, 2a-2, 2a-3) and (2b-1, 2b-2,
2b-3) show the successful arthrodesis
with demonstration of bridging bone
on coronal(2a-1, 2b-1), sagittal(2a-2,
2b-2) reconstructions and cross sec-
tion view (2a-3, 2b-3) respectively.

Though lucency zone around the mar-

gins of cage has been observed through CT coronal reconstruction images, presence of con-
tinuous bridging bone between the endplates suggests fusion(2¢—1). CT coronal reconstruction
images show the cystic changes at the joint between endplates and implant, suggesting failed
fusion(2¢-2). Computed tomography scan shows an obvious nonunion, since there exists luc-
cency zone between continuous bridging bone and vertebral endplate(2d—-1). CT sagitta recon-
struction image shows radiographical locked pseudarthrosis in the middle of the cages where

there is solid bone growing into the cage from each vertebral endplate(2d-2)

SEE LOULSR B HE A B RS 00, L REAR H5 A s
O HE A Ff B8 A0 A B A E Rl G IR oL . AT SE TR
LRy A TR T BEAE LS/ST, 5 4 0T R
SR X AT G RN R 22—, HIL,CT
0 2 T A M A A O AR
%
3.2 open TLIF 5 MIS-TLIF A =X {4 [a] il & %
Xiao % 19 #Zi& open TLIF AR J5-FHKE15 18
ANt X 2k K CT ) HE ]l 6 2R K 96.6%
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(56/58) , SR ILAb FEAE B O 5 5 AT H 2
HAEM T X & H e HERA B R m G e, AT
CT HIE R RRE T X 2R A% PR 2 a v, T
A 5947 CT B X ZHDEHEM Bl o Kuklo 551
A8 CT =4 5 # F 52 open TLIF (¥4 [a] fill & 3
97.4%(38/39), Ry ¥ 4w Fl 5 26 FOME [R) @il 5 2% h
IR thBMP-2, Jf ¥ A BUMCHE ] @il 2% | 3X 7T B
J& open TLIF fli 5 655 (1 J5L A . A5 open TLIF
A 1 RN SRR R 2 e
A% TE cage W ILIE MWL PEE DGR . R
KT 375 S R AFAE T cage W, ‘B /NGRS M 8 2 I
cage B EE Y AR B S50, Bk Sk Bl 1 fBG
7 4 (Radiographical locked pseudarthrosis) ., A
SCHR RGN X — B G 55 0 AT R AR B A I
PR 5 R B WA R A 5%, BB T
ZRUEE T LR E 8 i e i

AHEGE KB CT ) 7 HE (] M fil A 5 MIS-
TLIF R X% open TLIF K=MK, HIEG %5
X, Kasliwal 258 5E CT H) %2 MIS-TLIF HE 8] Fl
B H67.5%, BRI Ik SIRATHELL, HBUR
TR AR 5 (S o R R R T IR
A T v S 7 A A B ) 0 LR S Bk
OB SR SRR, X T RE S I AR LG
Rouben % ™ #R3E CT ¥ & MIS-TLIF gl & & A
96% , {H ARG HB A U8 N thBMP-2 , 7] g J2& 4 iff
P A WA . Wu S52%F 16 4% open TLIF &
8 Jwi MIS-TLIF HE[R] il & SCHR 4T Meta 2387, &
M open TLIF #E [H] fl & 22 90.9% , MIS-TLIF #k [i1]
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