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Meta—analysis of clinical efficacy and safety of percutaneous endoscopic and minimally invasive trans-
foraminal lumbar interbody fusions in the treatment of lumbar degenerative diseases/GAO Jiang, A Li
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[Abstract] Objectives: To evaluate the efficacies of percutaneous endoscopic transforaminal lumbar interbody
fusion(PE-TLIF) and traditional minimally invasive transforaminal lumbar interbody fusion(MIS-TLIF) in the
treatment of lumbar degenerative diseases (LDD) by meta—analysis. Methods: The databases of PubMed,
Cochrane Library, Web of science, Embase, Medline, CNKI, Wanfang and VIP were searched for the relative
studies of the clinical prognosis and complications of PE-TLIF and MIS-TLIF in LDD treatment. The outcome

data were extracted, including visual analog scale(VAS), Oswestry disability index(ODI), Japanese Orthopaedic
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Association(JOA) score, operative time, fluoroscopy time, intraoperative blood loss, postoperative drainage vol-
ume, leaving bed time, length of hospital stay, fusion rate, and operation-related complications. Meta—analysis
was carried out by Review Manager 5.3 software. Results: A total of 10 articles(2 RCT studies, 1 prospective
cohort study and 7 retrospective studies) were included, involving a total sample size of 696 cases, including
345 cases in PE-TLIF group and 351 cases in MIS-TLIF group.
hospital stay[MD=-1.45, 95%CI(-2.17, —0.74), P<0.0001], intraoperative blood lossf]MD=-56.39, 95%CI(-77.50,
-35.29), P<0.00001], postoperative drainage volume[MD=-46.27, 95%CI(-67.68, —24.85), P<0.0001], leaving
bed time[MD=-2.84, 95%CI(-4.97, -0.71), P=0.009] of the PE-TLIF group were better than those of MIS—
TLIF group; And the MIS-TLIF group was better in operative time[MD=35.89, 95%CI(16.82, 54.95), P=
0.0002], intraoperative fluoroscopy time[MD=15.42, 95%CI(15.28, 15.55), P<0.00001] and leg pain VAS score
[MD=0.10, 95%CI1(0.01, 0.19), P=0.02] than those of the PE-TLIF group; There were no significant differences
in postoperative back pain VAS score[MD=-0.02, 95%CI(-0.10, 0.06), P=0.68], ODI[MD=-0.14, 95%CI(-0.71,
0.43), P=0.62], JOA score[MD=-0.11, 95%CI(-0.48, 0.26), P=0.55], complication rate[OR=1.69, 95%CI1(0.81,
3.54), P=0.16] or fusion rate [OR=0.56, 95%Cl1(0.23, 1.37), P=0.20] between the two groups. Conclusions: As
both PE-TLIF and MIS-TLIF have obvious clinical efficacies and

Meta—analysis showed that the length of

minimally invasive operations for LDD,
safety with certain advantages and disadvantages each; The results of this meta—analysis show that although
no significant difference between the two procedures in terms of the mid— and long—term clinical efficacy,
surgical complications and fusion rate, PE-TLIF is superior in length of hospital stay, intraoperative blood
loss, postoperative drainage volume, and leaving bed time, and that PE-TLIF has the advantages of less surgi-
cal trauma, faster recovery and less early postoperative low back and leg pain.

[Key words] Lumbar degenerative disease; Minimally invasive transforaminal lumbar interbody fusion; Percu-

taneous endoscopic transforaminal lumbar interbody fusion; Meta—analysis
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Song™,2022 3131 14/17 59.148.7 20/11 548294 M Hffr?_ E&% # 0eee0e0nnR
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Note: (DOperative time; @ 1Length of hospital stay; (3Intraoperative fluoroscopy time; @Intraoperative blood loss; & Postoperative
©Leaving bed time; (DLow back pain VAS score; @Leg pain VAS score;

Orthopaedic Association; D Incidence of complications; 12 Fusion rate;

drainage; ©0swestry disability index; (0Japanese
PE-TLIF, percutaneous endoscopic transforaminal lumbar
interbody fusion; MIS-TLIF, minimally invasive transforaminal lumbar interbody fusion; RCTs, randomized controlled trials; Retro—

CCS, retrospective case—control study; Pro—CS, prospective cohort study; Pro-CCS, prospective case—control study
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Table 2 Literature Quality Assessment(NOS scale)

Ve 1% 2 [a] W e £ L] T e EE SR &Y is=a ity
Author/Year Selection Comparability Outcomes assessment Total score Quality assessment
Meng™,2022 * %k * Kk * % * 7 = B i High quality
Liang™,2022 * % * * % * 6 AR Medium quality
Qil®l 2022 * * Kk * % * * 7 i it High quality
Zhang"?,2021 * * % * * * 6 PR Medium: quality
Zhao!'",2021 * %k Kk * % * 6 HAE R B Medium quality
A0,2020 * % * * % * %k * 8 5 i High quality
X1 2 F208 2022 * % * * % * 6 AR Medium quality
Xue?, 2021 * * * * % % 6 PP Medium: quality
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PE-TLIF MIS-TLIF Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight . Random, 95% CI IV, Random, 95% CI
AD 2020 143 2472 35 10363 17.79 40 10.2% 3937 [29.64,459.10] —
Liang, 2022 206 30 32 164 24 32 100% 41.00[27.69, 54.31] -
Lvs 2021 1461 234 a4 1041 172 43 103% 42.00[34.09, 43.91] —
Meng. 2022 2066 124 41 13048 146 43 104% TB.OO[F0.22 81.78] -
Qis 2022 164.2 1825 39 12¥8 7.76 43 10.4% 36.30([30.12, 42.48] -
Song. 2022 20335 5161 31 12823 2768 31 9.3% T7A.12[54.50,95.74] —c—
Hues 2021 1403 356 20 1706E 548 20 8.5% -30.30[-58.84 -1.66] I
Zhang, 2021 2026 314 32 1921 1849 30 100% 1050231, 23.31] T
Fhaao. 2021 10082 1.34 40 9045 187 38 105% 10047 [9.74,11.20] "
AMEE, 2022 1508 124 | 101 99 26 104% 49.90[43.37 56.43] -
Total {95% CI) 345 351 100.0% 35.89 [16.82, 54.95] i
T e ot <oaoonnF=ass S RN ST
T - Favours [PE-TLIF] Favours [MIS-TLIF]
Bl 3 AT AR ) A B b A Y AR AR
Figure 3 Forest plot comparing the operative time between the two groups
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% CI
3.1.1 20224F
Liang., 2022 83 1.1 32 a6 1.2 32 13.6% -0.30 [-0.86, 0.26] -
Qi. 2022 61 0.7 21 BE 1.1 26 13.7% -0.80 [-1.02, 0.02]
Song, 2022 11.61 285 3 1303 3M K| 8.9% -1.42 [-2.93, 0.09] -
dEE. 2022 6.1 0.7 21 BE 1.1 26 13.7% -0.50 [-1.02, 0.02] ]
Subtotal (95% CI) 105 115 50.0% -0.48 [-0.78, -0.18] +
Heterogeneity: Tau®= 0.00; Chi=1.89, df=3 (P = 0.60); F=0%
Test for averall effect Z= 312 (F=0.002)
3.1.2 20224 LLY
AC 2020 311 118 35 515 1.44 40 13.4% -Z.04 263 -1.45] -
Lywa 2021 36 1.6 594 72 27 43 121%  -3.60[-4.47,-2.73] -
Hue. 2021 24 16 20 448 21 200 10.7%  -210[-3.26,-0.94] -
Zhao, 20 812 0492 40 966 1.34 38 138% -1.54[-205-1.03] -
Subtotal (95% Cl) 149 146 50.0% -2.28[-3.12,-1.44] <
Heterogeneity: Tau®= 0.7, Chi*=15.86, df= 3 {(F=0.001);, F=81%
Test for averall effect Z=5.32 (F = 0.00001)
Total {95% CI) 254 261 100.0% -1.45[-2.17,-0.74] L 4
Heterogeneity: Tau?= 0.90; Chi*= 64.47, df= 7 (P = 0.00001); F= 89% f t f ;
Test for overall effect 2= 3.97 (P = 0.0001} -0 - ':,5 e UF ) ”fs TUE =
Testfor subaraun diferences: Chi*=15.64. df=1 (P = 0.00013. F=93 6% avours [PE- ] Favours [MIS- !
4 PG YLAE B B IR) I 4 A3 A L3 AR AR R
Figure 4 Forest plot comparing the length of hospital stay between the two groups
PE-TLIF MIS-TLIF Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Liang, 2022 227 42 37 153 37 32 329% 7.40 [5.46, 9.34] —-—
Song, 2022 88.87 0.26 31 7355 027 3 347% 1542[15.29, 15.55] L
Zhang. 2021 463 &1 32 322 34 30 32.4% 1410[11.85, 16.35] —=—
Total (95% CI) 95 93 100.0% 12.35[7.42,17.29] "'*"
Heterogeneity: Tau®= 18.28; Chi*= 66.64, df= 2 (P = 0.00001); F= 97% 20 _150 : 150 2’0

Testfor overall effect: Z= 4.90 (F = 0.00001) Favours [PE-TLIF] Favours [MIS-TLIF]

B 5 LR d I [R] L B AR bR A

Figure 5 Forest plot comparing the intraoperative fluoroscopy time between the two groups
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PE-TLIF MIS-TLIF Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI IV, Randlom, 95¢% CI
40,2020 8420 4434 35 17179 11227 40  BE% -B7A0[12627,-4073] —
Liang, 2022 85 34 32 153 38 32 108%  -58.00 [7567,-40.33] —
Ly, 2021 451 124 54 1462 4148 11.4% -10190F11216,-89.04] —
Meng, 2022 BOS G303 41 1448 372 43 112%  -7E30[BATE,-6083 —
@i» 2022 4887 741 38 BESE B9 43 118%  -37.60[4122-3416] =
ug, 2021 BEE 153 20 1405 218 20 114%  -74.00 8646, -63.34] -
Zhang, 2021 F3 264 32 128 317 30 11.2%  -56.00 [7057,-41.43] —
Zhan, 2021 B0SE 036 40 B547 081 38 118% -4.91 [-6.22, -4 B0] -
MEE, 2022 918 136 21 1152 161 26 116%  -23.40[31.89,-1491] -
Total (95% CI) 314 320 100.0%  -56.39 [-77.50, -35.20] -
Heterogeneity: Tau®= 979 68; Chi*= 916.27, df= 8 (P < 0.00001); I*= 99% i Ta— i i i

Testfor overall effect: £=5.24 (P = 0.00001) Favours [PE-TLIF] Favaurs [MIS-TLIF]
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Figure 6 Forest plot comparing the intraoperative blood loss between the two groups

PE-TLIF MIS-TLIF Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random. 95% CI
AD2020 3028 16.89 35 BB.21 2594 40 250% -37.92[47.71,-28.13] ==
Liang, 2022 a0 17 32 T 25 32 248% -27.00[-37.47, -16.53] =
@i, 2022 81.23 937 39 1405 1512 43 26.0% -69.27 [74.66 -63.58] =5
TEE. 2022 496 115 2 996 305 26 24.3% -50.00[62.71,-37.249] -
Total (95% CI) 127 141 100.0% -46.27 [-67.68, -24.85] i
Heterogeneity: Tau®= 452.05; Chi*= 66.5949, df = 3 (P = 0.00001); F= 95% f

-100 -50 0 50 100

Testfor overall effect: Z=4.23 (P = 0.0001} Favours [PE-TLIF] Favours [MIS-TLIF]
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Figure 7 Forest plot comparing the postoperative drainage volume between the two groups

PE-TLIF MIS-TLIF Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Lwa 2021 15 07 54 35 1.2 48 281% -200[2.349 -1.61] i
Qi. 2022 6.594 1.7 39 1535 1.98 43 244% -8.81[9.61,-8.01]
Song, 2022 345 0.049 31 348 009 3 253% -0.03 [-0.07, 0.01] b
Zhang, 2021 16 06 32 23 08 30 251% -0.70[-1.08,-0.34] P
Total (95% CI) 156 152 100.0% -2.84 [-4.97,-0.71] -
Heterageneity: Tau®= 467, ChiF=571.73, df= 3 (P = 0.00001); F= 99% I I I I
Test for overall effect Z= 2.61 (P = 0.009) -10 -8 0 5 10

Favours [PE-TLIF] Favours [MIS-TLIF]
8 PR AT N U A] AR Y AR AR
Figure 8 Forest plot comparing the postoperative leaving bed time between the two groups

PE-TLIF MIS-TLIF Mean Difference Mean Difference
Study or Subgrou, Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% CI|
A0 2020 118 0495 35 1.3 1.08 40 3.0% -0.13[0.59 0.33]
Liang. 2022 0.9 0.9 32 0g 09 32 3.2%  0.10[-0.34 0.54]
Lwa 2021 261 032 54 2G4 038 48 334% -0.03[017, 0.11] —
Meng. 2022 081 0.358 41 028 D04 43 18.3% 0.23[0.04, 0.43] -
Qi. 2022 065 049 39 076 046 43 148% -0.11[0.32 010] e
Song. 2022 3.36 0.5 31 345 091 31 10.0% -0.09[-0.34, 0.16] N
Hue, 2021 21 0.4 20 23 11 20 1.6% -0.20[-0.82 0.43]
Zhang. 2021 186 1.26 32 168 0.88 30 22% -012[0.66 042
Zhao, 2021 1.32 D45 40 1.54 082 38 V2% -0.22[-0.562 0.08] I
WEE. 2022 086 057 2 088 0AZ 26 G3% -0.02[0.34,0.30] B E—
Total (95% CI) 345 351 100.0% -0.02 [-0.10, 0.06] ?
Hetaragensity, Chi*= 1075, df= 8 (P = 0.29); = 16% i EE v P B

TSt ey SaeiE it 2= 047 17= DS Favours [PE-TLIF] Favours [MIS-TLIF]
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Figure 9 Forest plot comparing the postoperative back pain VAS scores between the two groups
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Figure 10 Forest plot comparing the postoperative leg pain VAS scores between the two groups
PE-TLIF MIS-TLIF Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
AC,2020 1294 4493 35 13458 543 40 59% -0.65[-3.00,1.70] —
Liang, 2022 111 BE 32 104 64 32 3.2%  0.70[-2.49 389 ]
Lw, 2021 162 31 54 157 48 48 13.8%  050[1.04, 2.04] N
Meng, 2022 108 28 41 1067 17 43 3% 023079 125 ——
Qiy 2022 1217 1.28 39 13 344 43 26.8% -0.83[1.93 0.27] -7
Song. 2022 6435 279 31 B5.01 548 N T.0% -0.66[-2.82 1.60] - 1
HUes 2021 417 94 20 455 11.3 20 0.8% -3.80[-10.36, 2.76]
Zhang, 2021 1677 426 32 1728 573 30 4.3% -0.81[-3.25 223 - 1
HEE, 2022 1514 372 21 1438 388 26 6O9% 07R[142 2084 ——
Total (95% CI) 305 313 100.0% -0.14[-0.71,0.43] ?
1 1 1

Heterogeneity: Chi*= 5.26, df= 8(P=0.73); F= 0%
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Figure 11 Forest plot comparing the postoperative ODI between the two groups
PE-TLIF MIS-TLIF Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Meng, 2022 248 23 41 245 18 43 121% 0.30 059, 1.19]
Glis 2022 2656 1.02 38 2659 089 43 28 T% -0.34 [-0.78, 010] —
Song. 2022 20061 1.4 3 209 1.47 3 15.3% -0.29[-1.03, 0.45] —
Zhang. 2021 25498 1.34 32 2545 112 30 19.0% 053 008, 1.14] T
Zhano, 201 2491 047 40 2533 0.74 38 0% -042[-080-0.04] —
Total (95% CI) 183 185 100.0%  -0.11[-0.48, 0.26] *‘
Heterogeneity: Tau®= 0.09; Chi®= 8.3, df= 4 (P = 0.08); F= 52% _52 1 y 1 2

Testfor overall effect: £= 060 (F = 0.55)
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Figure 12 Forest plot comparing the postoperative JOA scores between the two groups
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PE-TLIF MIS-TLIF Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% Cl
AD 2020 a 34 1 40 12.45% 037 [0.01, 9.40]
Liang. 2022 7 32 2 32 14.2% 4200080, 22.06] T
L. 2021 1 54 I 48 47% 2.72[011,68.359)
Meng, 20232 1 41 2 41 17 4% 040 [0.04,5.74] e
Qi 2022 3 39 2 43 150% 3.01[0.55 16.53] N
Song. 2022 i] Kl 0 31 Mot estimable
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Zhang, 2021 1 32 1} 30 445% 2000011, 7410
AER. 2022 1 21 2 26 15.4% 060 [0.048, 7.11] - "1
Total (95% CI) 304 311 100.0%  1.69 [0.81, 3.54] -
Total events 18 11
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Figure 13 Forest plot comparing the postoperative complication rates between the two groups

PE-TLIF MIS-TLIF Odds Ratio Odds Ratio
Study or Subgroup  Events Total BEwvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
AD 2020 29 34 36 39 3re% 048 [011,215] — &
Qi 2022 35 39 a1 43 307% 043 [0.0F, 2.47] — &
Song. 2022 x| Kl M 31 Mot estimable
Hues 2021 18 20 17 20 131% 1.59[0.24,10.70] -
Zhang, 2021 30 32 a0 30 183% 0.20[0.01, 4.34]
Total (95% CI) 156 163 100.0% 0.56 [0.23, 1.37] "
Total events 143 1484
Heterogeneity, Chi*=1.71,df= 2 (P = 0.64); F= 0% II:I.DI:I'I Df1 ] 1'D 1U|:|UI

Testfor averall effect: £=1.27 (P =0.20)

E 14

Favours [PE-TLIF] Favours [MIS-TLIF]

P2 AR Tl SR LU AR B AR AR

Figure 14 Forest plot comparing the postoperative fusion rates between the two groups
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