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Outcomes in minimally invasive transforaminal lumbar interbody fusion versus open
transforaminal lumbar interbody fusion for one-level lumbar spondylolisthesis diseases:a
meta-analysis

Zhou Min,Zhang Qunhu,Liu Huan,Chen Ying,Zhang Ning, Yin Guoyong,Ren Yongxin~

(Department of Orthopedic ,the First Affiliated Hospital of NJMU , Nanjing 210029, China)

[Abstract] Obijective:To evaluate postoperative effect and clinical efficacy on minimally invasive transforaminal lumbar interbody
fusion (MIS TLIF) and open transforaminal lumbar interbody fusion (Open TLIF) in treatment of one-level lumbar spondylolisthesis
diseases. Methods: The papers on one-level lumbar spondylolisthesis diseases published before March 2014 in database of PubMed,
Embase, Cochrane library, CNKI, CBM, VIP were systematically retrieved. For controlled trials, prospective cohort study and
retrospective cohort study on the comparison between minimally invasive and traditional open transforaminal lumbar interbody fusion
in treatment of one-level lumbar spondylolisthesis diseases. Revman 5.2 was used for researching and systematically analyzing the
clinical indexes of MIS TLIF and Open TLIF, which include operation time, intraoperative blood loss, intraoperative and
postoperative complications and the last follow-up fusion rate. Results: Through the initial screening, secondary screening and further
screening, 8 studies (with 2 randomized controlled studies and 6 cohort studies) involving 866 cases were included for the analysis,
with 417 subjects in the MIS TLIF group and 449 in the Open TLIF group. The operation time, intraoperative and postoperative
complications, the last follow-up fusion rate, preoperative VAS and ODI scores in the MIS TLIF group showed no statistical
difference compared with the Open TLIF (P > 0.05); however, intraoperative blood loss, hospital stay, last follow-up ODI and VAS
scores showed statistical difference(P < 0.05); Conclusion; Compare with Open TLIF, MIS TLIF did not increase the operative time,

intraoperative and postoperative complications, and the long-term rate of fusion. In addition, MIS TLIF can reduce the duration of
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hospitalization and intraoperative blood loss, and meanwhile, early relieve postoperative pain and help functional recovery. These in-

formation indicates that MIS TLIF is an ideal treatment for one-level lumbar spondylolisthesis disease.

[Keywords] minimally invasive technology; transforaminal lumbar interbody fusion; lumbar spondylolisthesis; Meta-analysis
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MIS TILF Open TLIF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% ClI IV, Random, 95% CI
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Test for overall effect: Z =1.72 (P = 0.09)
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Forest plot of mean duration time in operating room of MIS TLIF compared with Open TLIF
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Figure 2 Forest plot of mean blood loss of MIS TLIF compared with Open TLIF
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Figure 3 Forest plot of intraoperative and postoperative complications of MIS TLIF compared with Open TLIF
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Figure 4 Forest plot of mean hospital stay(d) of MIS TLIF compared with Open TLIF

FEBE I TA] SARERE (B 4) o XX 2 IF9E ) S A
IS, R RIS P (P=24% ,P=0.25) . S FFGHI4T
SRR TN e FLHE RN RS AR L ) -4
B R] A B AL 5 TR, HE S BA G X
[MD=-3.47,95%CI(-4.49~-2.45) ,P < 0.001],
2.6 KORIL AT 6 MEAR ] Rk A5

RIRRGOTHTIEA 5 AT ERAE T A 1 1
PRI T Ril G FEAH O RORE, & B Z AR AR S
Jik (P=0% ,P=0.61) , &5 IFJ5 W45 RBP4 TR
J7 AR BEMENS IR ARl 528 T IF 022 % [RR=1,
95%CI1(0.97~1.03),P = 0.84, K 5],
2.7 VAS % ODI iF 4

8 WbFF A 7 WISt T RAT BRI BE T
iS4 VAS PF4r SbRifE 2, 6 TR GT AL T
ODI W53 Jebrifi s . TEARATA WA 5 i F A
ZHZ 18] HY VAS(P=24% P = 0.34) }2 ODI(PP=49% P
= 0.08) NFETEG T2 5 B PE | >R FH [ O A =
B, 25 R 3R WP 20 8 R AT VAS[MD=0.01,95%ClI
(-1.12~0.15),P = 0.86] } ODI[MD=-0.01,95% CI
(~1.19~0.96) ,P = 0.84 | ZF TG H2#2 XL , KK
Vil , AN S R A Z B VAS (P=
90%,P < 0.001) &% ODI(P=89%,P < 0.00 ) fE{ESi i1+

PS5 o, SR RTINS T S5 SR B BT
AR AR KT ) VAS 343 [MD=-0.58,95%CI
(-1.08~-0.07),P = 0.03] &% ODI[ MD=-2.75,95%CI
(-542~-0.08) ,P = 004 ¥ TIFHFARLL(E 6~9).,

RIS &

T RAEHEF ARSI, HEF MIS TLIF &%
B R A TR T IR AR M | Frh a8 M v
WRAEL, AT 2 E SIS & B MIS TLIF FR
HUA 208 D F AR B R AR A S R 8 AR
10 DA KA JG R DA AR 5 Ak, MIS TLIF
Al 3RA55 Open TLIF AHRURAE AR H 2003
tEFoley 25 YARIE MIS TLIF £ AR LI , 56 FMIS
TLIF 5 Open TLIF {557 TEHETE B2 AR J5 350 5R— 1)
TR AN UL, AR SO X 8 T MIS TLIF
55 Open TLIF J77 B17 B A Ve 003 ) I R ASCSR:
A AT R GEA0HT  BFSE MIS TLIF 677 21 B M
T IS A8 B R AN (24

Meta 74T 45 5 7, #HXTF Open TLIF, MIS
TLIF B3R RS RS , (H P 2Z (8] A% 22 55 9T
G2 5 S ULPH TR T AR I A B R AR i /N i
ST AR SRR X 0T 8 5 BB AR X TR 12

MIS TLIF Open TLIF Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

Archavlis 22 24 24 25  7.6% 0.95[0.83,1.10] —

Wang 41 42 42 43 13.5% 1.00 [0.94, 1.07] I
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05 07 1 15 2
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Figure 5 Forest plot of fusion rate of MIS TLIF compared with Open TLIF



5535 B 1 4]

-136- D VI i N I 14 201541 H
MIS TLIF Open TLIF Mean Difference Mean Difference

Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Adagwa a4 1.7 15 53 08 14 T9% -090[F1.87, 007 i
Wang T2 21 42 74 16 43 11.8% -0.20[1.00, 0.60] - 1

T f# T4 23 172 72019 199 398% 0.20[0.23 063 T
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Parker 81 28 a0 ga 22 a0 8.4% -0.40[1.34, 0.54] - 1

Total (95% CI) 393 427 100.0% -0.00 [-0.28,0.27] ?
Heterogeneity, Chi*= 7.35, df = 6 (P = 0.29); 7= 18% l I T I I
Test for overall effect 2= 0.02 (P = 0.99) -2 -1 0 1 2
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Figure 6 Forest plot of preoperative VAS scores of MIS TLIF compared with Open TLIF

MIS TLIF Open TLIF Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Adagwa 85 26 148 47 32 14 41% 0.80 [1.29 2.89] *
Wang 082 0.8 42 1.1 08 43 18.3% -0.18 041, 0.09] 7
T fi# 1.1 05 172 1.2 04 199 180% -020[-0.29, -0.11] -
L34 213 23 19 11 29 1349% 010047, 0.77] N
[ 1.2 0.3 43 23 1 48 17.8%  -1.10[-1.40,-0.80] —_
Hg 5 21 0B 43 36 09 43 176% -180[F1.82-118
Parker 33 29 a0 36 28 all 9.3% -020[F1.42 0,82 - 1
Total (95% CI) 393 427 100.0% -0.51 [-0.99, -0.04] ""
Heterogeneity: Tau?= 0.31; Chi*= 88.18, df= & (P = 0.00001); #= 93% f f f f
Testfor overall effect 2= 2.12 (F = 0.03) -2 -l 0 1 2
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Figure 7 Forest plot of the last follow-up VAS scores of MIS TLIF compared with Open TLIF
MIS TLIF Open TLIF Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Adagwa 369 B3 19 343 119 15 2.5% 260[-4.21,9.41]
Wang 41.2 BB 42 3848 7.4 43 13.0%  270[-0.28, 5.68]
%r&% | 8 172 47 7 199 48.8% -1.00[-2.54,0.54] —
%ﬁ—? 15 34 117 23 312 82 26 3.8%  3.20[-253, 883 I
Parker 389 EBE 48 34 58 48 181% 1.00[-1.53, 3.53] [ B
323 BT 50 347 Y49 a0 14.0% -240[-5.27,0.47] .
Total (95% CI) 350 381 100.0% -0.11 [-1.19,0.96] *
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Testfor overall effect 2= 0.21 ¢ = 0.84) -0 -5 0 5 10
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Figure 8 Forest plot of preoperative ODI scores of MIS TLIF compared with Open TLIF
MIS TLIF Open TLIF Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Adagwa 171 94 1% 1897 84 18 9.3% -2.60[9.19, 3.99]
Wang 108 3.3 42 122 348 43 19.9% -1.40[-2.93,0.13] ]
I“ 1@ 13 4 172 13 5 199 208% 0.00 [0.92, 092] -
girﬁ[{;; 153 43 23 161 6.8 26 16.4% -0.80 [-3.95, 2.39] I
Parker 11.2 43 48 187 58 43 18.9% -T50[-9.54 -5468 —F—
11 9.4 50 146 103 a0 147%  -4B0[-8.47 -073] -
Total (95% CI) 350 381 100.0% -2.75[-5.42,-0.08] .‘
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Figure 9  Forest plot of the last follow-up ODI scores of MIS TLIF compared with Open TLIF
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