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Minimally invasive versus open discectomy in treatment of lumbar disc: Meta analysis
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[ Abstract] Objective To analyze the clinical effect of the open and minimally invasive discectomy in the treatment of
lumbar disc herniation using meta analysis. Methods Retrieveing the database and online resources, coupled with the manual
retrieval, by using the keywords: minimally invasive discectomy, open discectomy, the data of prospective RCTs ( randomised
controlled trials ) about treatment of lumbar disc herniation with minimally invasive discectomy and open discectomy were
collected. The Jadad scale was used to evaluate the risk of bias of the included studies. All data were analyzed by Review
Manager 5.3 software. Gradepro software was used to study the evidence classification of indicators. Main extracted data included
the basic characteristics of the cases, surgery related indicators, follow-up time, postoperative complications, and functional
improvement. Results Ten studies were included, and literature quality evaluation indicated that all of included studies were
of high quality of RCT. In the intraoperative blood loss, length of hospital stay, postoperative infection, the difference was
statistically significant between the 2 groups, showed that minimally invasive surgery was superior to open surgery. In operation
time, postoperative lower limb pain, postoperative Oswestry disability index( ODI ), postoperative lumbar pain, postoperative
complications, postoperative recurrence there was no statistically significant difference between 2 kinds of operation method.
Conclusion Compared with open discectomy, minimally invasive discectomy is better due to less blood loss, hospital stay,
and postoperative infection. But there is no significant difference in overall effectiveness.
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Tab.1 Characteristics of included studies

W5 MID/OD SRS 1 B (% ) T Wit ( MID/OD ) Pt v st i) /4~
Study nin Mean age/year Male ratio( % ) Treatment( MID/OD ) Follow-up/month
Garg 20114 55/57 37/38 71.4 MED/COD 12
Arts 20111 166/159 41.6/413 61.9 TD/CMD 24
Teli 2010'°’ 70/72 39/40 39.5 MED/CMD 24
Franke 2009'7’ 52/48 44 60.0 MAPN/CMD 12
Ruetten 2008 * 100/100 43 42.0 PELD/CMD 24
Ryang 2008’ 30730 38/39 53.3 MATMD/CMD 18
Righessso 20071 21/19 42/46 46.0 MED/COD 24
Huang 2005 10/12 39.2/39.8 68.2 MED/COD 20
L[ 200412 29/29 36/43 50.0 MED/COD 24
F 484~ 20021 1! 46/50 33.8/33.4 65.2 MED/COD 10
Experimental Control Mean difference Mean difference
Study or subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95%CI IV, Random, 95%CI
Arts 2011 3] 47 222 166 36 16 159 10.9%  11.00[-22.86. 44.86] '
Garg 2011141 84 36 55 56 33 57 150%  28.00[15.20,40.80] -
Huang 2005 [11] 109 359 10 721 17.8 12 129%  36.90[12.48, 61.32] -
Righessso 20070101 826 21.9 21 92 286 19 145%  —9.40[-2531,6.51] —
Ryang 2008 9] 82 251 30 92 286 30 149% —10.00[-23.62.3.62] —
Teli 201016) 56 12 70 43 8 72 159% 13.00[9.64, 16.36] -+
Wei 20021131 43 14 46 72 14 50 15.8% —-29.00[-34.61, -23.39] -
Zhang 2004121 101.9 0 29 931 0 29 Not estimable
Total(95%CI) 427 428 100.0% 479 [-15.05, 24.63] ’

Heterogeneity: Tau’=639.73; Chi’=187.17, df=6(P<0.01); I’=97%
Test for overall effect: Z=0.47(P=0.64)
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Fig. 1 Meta analysis forest map of operation time for minimally invasive or open surgery
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Experimental Control Mean difference Mean difference
Study or subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95%CI 1V, Random, 95%CI
Garg 2011 141 41 12 55 360 120 57 25.4% -319.00[-350.31, -287.69] -
Huang 2005 [11] 875 694 10 190 115 12 234% -102.50[-180.50, —24.50]
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Zhang 2004 [12] 54.8 0 291013 0 29 Not estimable
Total(95%CI) 270 278 100.0% -140.98 [-261.53, ~20.43] -

Heterogeneity: Tau’=14 609.24; Chi*=183.41, df=3(P<0.01); I’=98%
Test for overall effect: Z=2.29(P=0.02)
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Fig. 2 Meta analysis forest map of intraoperative blood loss during minimally invasive or open surgery
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Fig. 3 Meta analysis forest map of hospital stay for minimally invasive or open surgery
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Arts 2011151 1.53 3.08 166 14 326 159 3.1% 0.13 [-0.56, 0.82]
Huang 2005 [11] 1.5 02 10 14 01 12 78.8% 0.10[-0.04, 0.24]
Righessso 2007101 1 08 21 0 15 19 26% 1.00[0.24, 1.76] -
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Fig. 4 Meta analysis forest map of postoperative lower limb pain after minimally invasive or open surgery
Experimental Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95%CI IV, Fixed, 95%CI
Arts 201113 195 6.5 166 203 6.5 159 49.1% -0.80[-2.21, 0.61] LEN
Franke 2009171 39.7 158 52 364 158 48 2.6% 3.30[-2.90, 9.50]
Garg 2011141 483 158 55 479 3 57 54% 0.40[-3.85, 4.65]
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Ruetten 2008 [8] 30 155 100 32 155 100 5.3% -2.00 [-6.30, 2.30]
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Heterogeneity: Chi’=7.68, df=6(P=0.26); I’=22% 1' 5 '5 0 : 150

Test for overall effect: Z=0.46(P=0.65)
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Fig. 5 Meta analysis forest map of ODI after minimally invasive or open surgery
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Fig. 6 Meta analysis forest map of postoperative lumbar pain after minimally invasive or open surgery
Experimental Control 0Odds ratio Odds ratio
Study or subgroup Events Total Events Total ~Weight M-H, Random, 95%CI M-H, Random, 95%CI
Arts 201115 19 166 14 150 302% 1.34[0.65, 2.77] T
Franke 2009171 5 52 5 48 9.4% 0.91[0.25, 3.38] - T
Garg 201114 6 55 5 57  102% 1.2710.37, 4.44]
Huang 2005 [11] 1 10 1 12 1.9% 1.2210.07, 22.40]
Ruetten 2008 [8] 6 100 6 100 1L.7% 1.00[0.31, 3.21]
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Fig. 7 Meta analysis forest map of postoperative complications after minimally invasive or open surgery
Experimental Control Odds ratio Odds ratio
Study or subgroup Events Total Events Total ~Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Arts 2011151 0 166 1 159 15.1% 0.32[0.01, 7.85] ¥
Garg 2011141 0 55 3 57 33.6% 0.14[0.01, 2.78] B
Huang 2005 1] 0 10 1 12 129% 0.3710.01, 9.98]
Teli 201016l 1 70 4 72 38.4% 0.250.03, 2.26] =
Total(95%CI) 301 300 100.0% 0.24 [0.06, 0.96] el
Total events 1 9
Heterogeneity: Chi’=0.22, df=3(P=0.97); I’=0% = f = =
0.01 0.1 1 10 100

Test for overall effect: Z=2.02(P=0.04)
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Fig. 8 Meta analysis forest map of postoperative infection after minimally invasive or open surgery



c 44 - BHAMER AR, 2017452 A, 55 15855 13 T Spinal Surg, February 2017, Vol. 15, No. 1

229 KEEXK

AT SCHR 6 5510 HRIE T AR AR
RIGE LGB 5347 7R 25 AL 58 T GE T2 57 o
PE(P=0.30, I’=17% ), >R H & & SO L 53 #r, 11
BT RERH OR. PIRH T AR ARG &k Z 0] 25 5
T 58 i 2 & L[ P=0.27, OR=1.35, 95%CI( 0.80,

2.29)](E9)., Grade 3Z i,

2210 R&kMwf
ARSCNAMFFESCHR 1055, ARG IR IE R 1] 53

Mk =i, Tt BB os KR oF e b F “Fli=}”

R SR D, HAEA REOHFR, #R

KRt AN (& 10 ),

Experimental Control Odds ratio Odds ratio
Study or subgroup Events Total Events Total ~Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Arts 201115 16 166 9 159  34.6% 1.78 [0.76, 4.15] T
Franke 200917] 2 52 5 48 20.8% 0.340.06, 1.86] -
Garg 20114 1 55 0 57 2.0% 3.1710.13, 79.37]
Ruetten 2008 [8! 6 100 5 100 19.6% 1.21[0.36, 4.11] -
Ryang 2008 1Y) 1 30 3 30 12.1% 0.3110.03, 3.171
Teli 201016] 8 70 3 72 10.9% 2.9710.75, 11.69] i
Total(95%CI) 473 466 100.0% 1.35[0.80, 2.29] @
Total events 34 25
Heterogeneity: Chi’=6.03, df=5(P=0.30); I’=17% t f f !
0.01 0.1 1 10 100

Test for overall effect: Z=1.11(P=0.27)

Minimally invasive discectomy Open discectomy

B9 2MFRAXREBEELR Meta 3R E

Fig. 9 Meta analysis forest map of postoperative recurrence after minimally invasive or open surgery
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