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Abstract

Objective: To analyze and compare the efficacy and safety of percutaneous fenestration and tradi-
tional laminectomy for the treatment of lumbar disc herniation. Method: Retrieve databases such as
CNKI, VIP, CBM, PubMed, Embase, Cochrane Library, Web of Science, etc. Retrieve Chinese and Eng-
lish literature on the treatment of lumbar disc herniation published domestically and international-
ly, with a search period from database establishment to April 3, 2024. Collect a prospective, ran-
domized controlled study on the treatment of lumbar disc herniation using percutaneous foraminal
endoscopy and traditional laminectomy. Conduct literature screening, quality evaluation, and data
extraction based on inclusion and exclusion criteria. Perform meta-analysis on the data using
RevMan 5.4 and Stata 15.0 software. As a result, 32 related studies were included in this me-
ta-analysis. The meta-analysis results showed that there were statistically significant differences (P
< 0.05) in postoperative hospitalization time, intraoperative bleeding volume, visual analogue scale
(VAS) scores for lower back and leg pain at 12 months, and Oswestry Dysfunction Index (ODI) at 12
months after surgery between the two groups; there was no statistically significant difference in
surgical time between the two groups (P > 0.05). Conclusion: Compared with traditional laminecto-
my and fenestration of the nucleus pulposus, percutaneous foramen endoscopic technique is a more
minimally invasive, safe, and effective surgical method in the treatment of lumbar disc herniation.
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Table 1. Basic characteristics of inclusion in literature

F 1 NSCEREY B AHHE

AR i (%)
fE (R ‘E Gghel  HBUTEEE SR Meboraae POV
@ it} z B FE%
fLERYT SRR LRI FBRAR
%55 4E 2020 [4] RCT 40 40 40.86+125%  40.13+13.62 ¥ 121H
WiEAE, 2018 [5] RCT 41 41 4057+6.47 %  4129+6.31 % 121H
5F%5 55, 2018 [6] RCT 80 80 344+136 % 331+£127 % 124H
wdE, 20211[7] RCT 35 35 56.31+4.49 %  56.25+4.51 % 121H
25, 2021 (8] RCT 37 37 53.1+22 % 514+23 % 121H
E/NEE, 2017 [9] RCT 36 36 13~24 % 14~25 % 124H
Hi#a, 2018 [10] RCT 40 40 45.04+360 %  45.04+3.60 % 124AH
T8, 2018 [11] RCT 64 64 4025+4.24 %  39.65+4.16 % 244 H
JART, 2019 [12] RCT 47 43 504+72 % 523+6.8 % 124 H
g, 2021 [13] RCT 31 31 69.82+5.52 %  70.22+56 % 12/ H
FRKE, 2018 [14] RCT 36 36 45.09 £6.24 % 461257 % 12 MH
W4, 2018 [15] RCT 40 40 459+31% 45732 % 121H
257, 2017 [16] RCT 40 40 415+530 % 434+720 % 124H
M5, 2016 [17] RCT 45 45 383+46% 361+39 % 124H
F &, 2020 [18] RCT 31 30 5269+3.28%  5263+322% 12 H
B, 2022 [19] RCT 25 25 53.70+£3.39 ¥  53.74+3.33 % 121H
FFRHM, 2017 [20] RCT 63 63 479+36 % 441427 % 121H
JE &R, 2012 [21] RCT 40 40 64.7+28 % 64.7+28 % 241 H
TRk, 2015 [22] RCT 48 48 428+1032%  472+11.29 % 1241 H
By, 2018 [23] RCT 40 40 4575+9.6 % 4563 +9.83 % 24 A H
Z, 2013 [24] RCT 43 43 415+6.9 % 407+82 % 124 H
g, 2020 [25] RCT 49 49 387109 % 396+121 % 124 H
Mg ok, 2016 [26] RCT 28 28 21~69 % 28~67 % 121 H
JASCE, 2020 [27] RCT 45 45 465+73 % 472+69 % 36 1M H
M5, 2020 [28] RCT 51 51 4232 +4.64 %5  4213+457% 121 H
wifR, 2018[29] RCT 21 21 487432 % 50.4 £32 % 12/ H
S4kM, 2016 [30] RCT 25 25 46.3 105 % 441 +124 % 124 H
Z=ZENI, 2018 [31] RCT 26 26 1555+1.20 %  1651+1.33 % 121MH
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Zhimin Pan, 2016 [34]  RCT 48 58 22~58 % 27~61 % 124 A
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Figure 1. Flowchart of literature search and study selection
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Figure 2. The distribution of the methodological quality of included studies
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3.2. EEFHER

3.2.1. ZFHEILESREGERAEREBHRARERABITERAT

© SFptERe: AXBEFR) 25 FOCHR, Zad R BPERE, 12 =96.1% > 50%, H Q it P<0.1,
PEANAR Y FE I B (0 SCHR 2 A AE R s S o e, W] DL BB AL RS 3E4T meta 7347

@ BEHLRR Y meta 2047, S5RA0TF:

Study o
ID WMD (95% C1) Weight
T (2020) : - -3.27 (-3.84,-270) 419
AR (2018) |- -335(-406,-264) 413
HFEF (2018) L -3.31(-3.80,-2.82) 421
BEE (2017) | - -3.80 (-4.44, -334) 419
FEFTEE (2018) - : -7.40 (-7.89,-6.91) 421
AT (2019) . —— -2.10(-3.23,-097) 392
FEE (2018) —— -3.59 (-4.92, -2.26) 379
#EF (2018) —— -3.80 (-4.93, -267) 3.92
HEE (2016) —— -3.60 (-4.71,-2.49) 393
FA% (2020) —— -4.20(-5.31,-3.09) 3.93
1ErEl (2022) — -5.32 (-6.57,-4.07) 3.85
FFHE (2017) |—— -3.60 (-4.54, -266) 4.03
EE (2012) - -4.99 (-5.73,-4.25) 412
Fi=at (2015) e -2.50 {-3.60,-1.40) 3.93
BE(2013) e -2.90 (-4.13, -1.67) 3.86
B (2020) —— ! -890 (-10.00, -7 80) 393

TSI (2016) —— -410 (-5.01,-319)  4.04
El3E (2020) —— -3.90 (-5.19,-261) 3.82
FEE (2020) | —-— -335(-4.19,-251) 408
EE (2018) L - -3.60 (-4.12,-3.08) 420
SEH (2016) —— -8.00 (-9.69, -6.31) 3.54
=220 (2018) — ' -9.71(-10.95,-8.47) 3.85
HEE (2014) - : -9.90 (-10.65,-9.15) 4.12
E11A (2019) - -5.30 (-5.59,-5.01) 4.26
Zhimin Pan (2016) —— -5.60 (-6.68, -452) 3.95
Overall (I-squared = 96.1%, p = 0.000) <> -4.79 (-5.56,-4.03)  100.00

l
NOTE: Weights are from random effects analysis
T
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Figure 3. The random effects of hospitalization time
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Meta & 5 I 2N 8 A—55.623 (—64.155~—47.092), HZ N &5 % (z = 12.78, P < 0.05), £ ME[A]£L
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Figure 4. Bias test for hospitalization time
& 4. {FRERTEA BRI
Study %
D VWMD (95% CI) Weight
£ (2020) * -76.00 (-81.72, -70.28) 438
HELES (2018) : -5.74 (-11.34, -6.14) 4.45
TEFE (2018) : - -21.80 (-23.70, -19.90) 446
EEL (2021) -#‘-: -67.72 (-75.89, -536.55) 415
HEF (2021) = : -166.95 (-176.52, -157.38) 423
ALF (2018) : -* -36.20 (-37.99, -34.41) 446
FEFE (2018) OI -59.15 (-62.37, -535.93) 4.44
S (2018) * -60.50 (-63.51, -57.49) 444
&= (2016) . -59.40 (-62 27, -56.53) 4.45
FEE (2020) : * 2757 (-30.72, -24.42) 4.44
: - -29.69 (-33.18, -26.20) 4.44
- -59.40 (-61.83, -56.97) 4.45
EE#H (2012) -+ -74.37 (-79.46, -59.28) 4.40
TEm (2015) * ~45.15 (-49.46, -40.54) 442
FE27(2013) : -123.00 {-138.76, -107.24) 3.38
i (2020) —— -87.90 (-107.52, -68.28) 3.61
[EE3E (2016) - -49 50 (-54.83, -44.17) 439
s (2020) - -51.07 (-53.78, -48.36) 445
- -35.20 (-35.52, -31.88) 4.44
N -27.10 (-30.32, -23.88) 444
: - -40.30 (-43.36, -36.74) 4.43
' - -21.20 (-22.94, -19.46) 4.46
Zhimin Pan (2016) - | 7340 (-81.77, -65.03) 428
Overall (l-squared = 99.4%_p = 0.000) <]> -55.62 (-64.16, -47.09) 100.00
MOTE: Weights are from random effects analysis E
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Figure 5. Random effects of bleeding volume
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Funnel plot with pseudo 95% confidence limits
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Figure 6. Bias test for bleeding volume
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Figure 7. Correction of bias in bleeding volume by cutting and filling method
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Az (2020)
IS (2020)
SIE (2018)
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BILRY (2019)
Zhimin Pan (2016)
Overall (I-squared = 98.3%, p = 0.000)
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WMD (95% CI)
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4.02
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Figure 8. The random effects of surgical
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Figure 9. Bias test for surgical time
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3.2.4. RRHEEFLES KSR EMELIWEARARE 12 1A VAS B SHERMT

O FFPER: A KBTI 25 FICHK, 2 BRI, 12=98.5% >50%, H Qi P<0.1,
FRARA IR FULE 35 (10 SCHR -2 (R AE B 57 ik n] AR FR B LN 34T meta 2047 -

@ BEHLELN Y meta 2047, Z5RUWTT:

Study %
o WD (85% CI) Weight
R (2020) —— -0.86 (-1.08, -0.84) 410

WAL (2018) * -0.35(-00.38, -0.31) 427
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Figure 10. Randomized effects of VAS score at 12 months post surgery
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Figure 11. Bias test of VAS score at 12 months after surgery
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Figure 12. Randomized effects of postoperative 12 months ODI score
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Figure 13. Bias test of ODI score at 12 months after surgery
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