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Efficacy of nonpenetrating glaucoma surgery in the treatment of open angle glaucoma. a systematic review
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[Abstract] Objective To evaluate the intraocular pressure (IOP)-lowering effects achieved by nonpenetrating glaucoma
surgery (NPGS) in patients with open angle glaucoma. Methods Randomized controlled trials evaluating patients with primary
and secondary open angle glaucoma treated with NPGS were identified and were subjected to systematic review analysis. The
main outcome measurements included the percentage of IOP reduction and the complete success rate. The pooled estimates were
calculated using the random effect model by comprehensive meta-analysis software version 2. 0. Results Both deep sclerectomy
(DS) and viscocanalostomy (VCO) were less effective than trabeculectomy (TE) in lowering IOP, with the of IOP reduction
percent at 2 years being 35.2% for DS, 30.2% for VCO, and 45. 6% for TE. Intraoperative use of implants and mitomycin C
(MMC) improved IOP-lowering effects of DS, with IOP reduction at percent 2 years being 41. 1% and 41. 7%, respectively.
The complete success rates at 4 years were 35. 4% for DS and 22. 7% for VCO, lower than that of TE (47.6%). The complete
success rates of DS with implants and MMC were 64. 6% and 52. 1% at 4 years, respectively, both being higher than that of
primary DS, NPGS caused less complications than TE. Conclusion Primary deep sclerectomy and primary viscocanalostomy can
significantly lower IOP and have less complication than TE. However, the IOP-lowering effect of NPGS is slighter than primary
TE. The efficacy of DS can be improved by intraoperative use of implants and MMC.
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Tab 1 Characteristics of included studies
4 End point  Cases Mean age  Male/female 1op

Study Intervening measure ¢ /month N (year) /i ])/;njfnflg
El Sayyad et al‘f’ DS; TE 12 39 53 15/24 28.14+5.4
Chiselital™ DS; TE 18 17 60 9/8 27.5+2.2
Jonescu-Cuypers et al [¢] VCO; TE 6 20 63 11/9 29.746.5
Kozobolis et alt?! DS; DS+MMC 36 90 68 41/49 26.7+4.2
Liike et all'] VCO; TE 12 60 61 29/31 27.1£7.1
O’ Brart et all'! VCO; TE 19 50 65 32/18 24,1%6.6
Wang et all'2] DS+RHAI; TE 6 168 - - 32.244.7
Carassa et alt'?] VCO; TE 24 50 68 20/30 23.8+7.0
D’ Eliseo et alllt] DS+RHAI; DS+PDS+RHAI 12 42 75 23/19 23.2%2.9
Kobayashi et al'?! VCO; TE+MMC 12 25 63 11/14 24.942.4
Liike et all'6] VCO; VCO+RHAI 12 40 61 33/7 26.5+6.1
Cillino et all*7] DS; TE 24 35 70 17/18 31.2+11.7
Egrilmez et al('8] DS+TI; VCO; TE 6 34 62 21/13 28.6-£11.1
Neudorfer et al19] DS+CI; DS+ CI+MMC 24 26 67 13/13 29.044.9
O’ Brart et al?] VCO; TE 24 50 60 35/15 26.7+7.3
Ravinet et al'?! DS+TI; DS 24 22 76 7/15 25.8+12.5
Schwenn et all?2] DS+RHAI+MMC; TE+MMC 12 22 68 11/11 25.1+£10.1
Shaarawy et al‘23) DS+ CI; DS 48 104 72 53/51 24.546.4
Yalvac et al?*) VCO; TE 36 50 60 36/14 36.9+8.5
Shaarawy et alt?] DS+CI; DS 54 13 79 3/10 24, 74+4.5
Huang et al-?%] DS+MMC; TE+MMC 48 105 59 64/41 28.4+8.4
Mansouri et alt?”] DS+PMMAI; DS+ CI 30 53 70 22/31 21.2+7.4
Mielke et al?8] DS; DS+MMC 24 39 59 29/10 28.1+7.2
Cillino et al?%) DS+MMC; TE+MMC 48 40 70 20/20 28.8+5.9
Leszczynski et all?0] DS+RHAI+MMC; 12 50 58 36/14 23.8+3.0

VDS+RHAI+MMC

Russo et alt?! DS+RHAI+MMC; TE+MMC 48 93 67 47/46 25.7+2.9
Gilmour et al32] VCO; TE 60 43 64 29/14 25.244.0
Mansouri et alt3 DS+MMC; DS+ D-MMC 24 25 73 10/15 21.1+£8.0
Mansouri et al-?* DS+ CI; VDS+CI 24 50 67 26/24 21.4+6.4
1 mmHg=0. 133 kPa. IOP: Intraocular pressure; DS: Deep sclerectomy; TE: Trabeculectomy; VCO: Viscocanalostomy;

MMC: Mitomycin C; RHAI: Reticulated hyaluronic acid implant; PDS: Phacoemulsification; T1: T-flux implant; CI. Collagen

implant; PMMAI: Polymethylmethacrylate implant; VDS: Very deep sclerectomy; D-MMC;: MMC was applied under the deep

scleral flap
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Tab 2 Reduction percentes of I0P before and after different surgeries

6 months 12 months 24 months 36 months 48 months
Group Study Mean  95% CI Study Mean  95% CI Study Mean  95% CI Study Mean  95% CI Study Mean  95% CI
number (%) %) number (%) %) number (%) %) number (%) %) number (%) %)

DS 7 39.5 33.4-45.5 7 37.8  31.9-43.8 4 35.2  30.0-40.4 2 34.7 20.1-49.3 2 39.9 32.6-47.2
DS+1 9 42.7  38.9-46.5 8 40.1  34.9-45.3 4 41.1  29.2-52.9 1 52.0 47.3-56.7 1 50.4  45.9-54.9
DS+ MMC 7 43.7  41.4-46.1 8 42.6  37.8-47.5 6 41.7  37.8-45.6 4 39.8  36.8-42.9 3 36.2  30.2-42.2
VCO 10 37.1  32.4-41.7 8 32.1  27.2-37.1 4 30.2 23.1-37.3 2 38.9 16.2-61.7 1 32.7 26.2-39.2
VCO+1 1 39.3 30.5-48.1 1 35.1 26.5-43.7 0 - - 0 - - 0 - -

TE 10 46.0  42.0-50.0 7 45.8  40.1-51.4 4 45.6  40.0-51.1 2 51.0 38.7-63.2 1 50.6  44.5-56.7
TE+ MMC 5 47.6  43.2-52.1 5 45.3  42.1-48.5 3 42.7  40.1-45.3 3 42.2  39.6-44.7 3 41.0  36.5-45.4

IOP: Intraocular pressure; DS: Deep sclerectomy; I: Implant; MMC: Mitomycin C; VCO; Viscocanalostomy; TE: Trabe-

culectomy
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Tab 3 The complete success rate after different surgeries

6 months 12 months 24 months 36 months 48 months

Group Study Rate 95% CI Study Rate 95% CI Study Rate 95% CI Study Rate 95% CI Study Rate 95% CI

number (%) %) number (%) %) number (%) %) number (%) %) number (%) %)

DS 4 71.8  49.6-86.9 5 0 66.1 47.9-80.5 4 44,0 18.9-72.5 1 37.8 24.9-52.6 2 35.4 24,847.7
DS+1 5 93.5 79.6-98.1 6  66.2 53.177.3 5 59.5 34.0-80.8 1 24,9 15.0-38.4 2 64.6 52.375.2
DS+ MMC 4 88.9 82.0-93.3 7 70.6 56.6-81.5 5 41.3  22.9-62.5 3 60.5 43.2-75.5 3 52,1 43.1-61.0
VCO 8  61.5 43.9-76.5 8  52.6 41.3-63.6 4 43,9 24.6-65.2 2 32,1 20.3-46.7 1 22,7 9.844.4
VCO+I1 1 45.0 25.3-66.4 1 40,0 21.4-62.0 0 - - 0 - - 0 - -

TE 6 79.8 60.4-91.1 6  73.2 56.9-84.9 4 62,1 49.4-73.4 2 52,2 37.9-66.1 1 47.6  27.9-68.2
TE+ MMC 2 90.0 81.3-94.9 3 82.5 71.7-89.8 1 80.4 67.9-88.8 2 745 65.4-81.9 3 70.0  61.5-77.4

IOP: Intraocular pressure; DS;: Deep sclerectomy; I: Implant; MMC: Mitomycin C; VCO; Viscocanalostomy; TE: Trabe-

culectomy
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FRUL | ¥ 1 D7 AR R Tk 26 JBE M3t 8 A N B 7

R4 ARABTARREHARENRER

Tab 4 The incidence of complications after different surgeries

Hyphema Shallow anterior chamber Ocular hypotension Amotio choroideae Cataract
Group Study Incidence 95% CI  Study Incidence 95% CI  Study Incidence 95% CI  Study Incidence 95% CI  Study Incidence 95% CI
number (%) [€79) number (%) [€79) number (%) [€79) number (%) [€79) number (%) %)

DS 8 12.4  7.8-19.2 6 2.9 1.0-7.9 5 4.3 0.7-22.1 5 10.2  6.0-16.7 5 12.7 4.6-30.9
DS+1 8 5.5  2.9-10.0 4 3.8 1.1-12.3 6 3.5 1.4-8.5 7 7.3  4.0-13.1 7 14.9  8.3-25.5
DS+MMC 6 13.7 8.8-20.7 4 11.0 4.0-26.9 4 8.2 0.5-60. 1 5 11.6  4.8-25.5 1 4.7 1.2-16.8
VCO 8 11.1  6.2-19.2 6 7.0 3.5-13.5 8 6.6 2.4-16.9 4 2.0 0.5-7.6 7 9.2 1.5-41.1
VCO+1 1 10.0 2.5-32.4 1 10.0 2.5-32.4 1 25.0 10.8-47.8 1 5.0 0.7-28.2 1 2.4 0.1-28.7
TE 10 16.8 9.1-29.0 7 20.7 13.0-31.3 9 17.1 9.5-28.9 4 16.7 10.3-25.9 6 15.3  8.5-25.9
TE+ MMC 4 16.3 5.5-39.6 5 22.4 8.8-46.2 5 20.4 7.8-43.5 3 19.3  7.7-40.7 2 14.7 7.2-27.7

DS: Deep sclerectomy; I. Implant; MMC: Mitomycin C; VCO: Viscocanalostomy; TE: Trabeculectomy
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