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Table 1. Preoperative data of the Avastin group and the control group
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Avastin group (n = 22) Control group (n = 35) p-value
Age (years) 50.68 + 10.665 49.66 + 11.921 0.744
Sex (M/F) 15/7 20/15 0.577
Eye (OD/OS) 11/11 21/14 0.585
Type of DM (IDDM/NIDDM) 4/18 4/31 0.697
DM duration (years) 10.05 + 8.688 10.17 + 5.958 0.953
Hypertension [n (%)] 17 (77.27) 18 (51.43) 0.092
Chronic renal failure [n (%)] 6 (27.27) 11 (31.43) 0.776
Intraocular pressure (mm Hg) 41.05 £+ 9.974 40.34 + 11.497 0.814
BCVA (log MAR) 1.909 + 0.956 2.113 + 0.898 0.419
No. antiglaucoma medications 4.77 + 0.429 4.60 + 0.976 0.438
Lens status (n) 0.440
Phakia 0 1
Pseudophakia 20 33
Aphakia 2 1
PRP status before vitrectomy (n) 0.832
No PRP 6 10
Partial PRP 3 3
Complete PRP 13 22
NVG latency (weeks) 21.73 + 21.162 22.31 + 27.693 0.933
Intraocular SO tamponade [n (%)] 4 (18.18) 2 (5.71) 0.192

Values are presented as mean + SD or n (%).

DM = diabetes mellitus; IDDM = insulin dependent diabetes mellitus; NIDDM = noninsulin dependent diabetes mellitus; BCVA = best
corrected visual acuity; log MAR = logarithm of minimum angle resolution; PRP = panretinal photocoagulation; NVG = neovascular

glaucoma; SO = silicone oil.
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Figure 1. Cumulative probability of the surgical success after
Ahmed valve implantation for neovascular glaucoma after dia-
betic vitrectomy. The figures under the horizontal axis indicate
the number of patients that were followed up at that time.
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Figure 2. Cumulative probability of the surgical success of the
Avastin (Bevacizumab) group and the control group after
Ahmed valve implantation for neovascular glaucoma after dia-
betic vitrectomy. The figures under the horizontal axis indicate
the number of patients that were followed up at that time (Avastin
group/Control group). There was no statistically significant dif-
ferences in success rate between the 2 groups (p = 0.763).
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Table 2. The surgical complications and hypertensive phase of the Avastin group and the control group during follow-up after

Ahmed valve implantation

Avastin group (%) Control group (%) p-value
Hyphema 9 (40.9) 9 (25.71) 0.256
Vitreous hemorrhage 8 (36.36) 22 (62.86) 0.062
Valve exposure 0 (0) 2 (5.71) 0.667
AC collapse 0 (0) 1(2.86) 1.000
Early hypotony (IOP < 6 mm Hg) 1(4.55) 2(5.71) 1.000
Choroidal detachment 1 (4.55) 1 (2.86) 0.627
Hypertensive phase 11 (50) 29 (82.86) 0.016
Endophthalmitis 0 (0) 2(5.71) 0.667
Phthisis bulbi 0 (0) 1(2.86) 1.000

AC = anterior chamber.

Table 3. Outcomes of univariate Cox proportional hazard regression model for surgical failure of Ahmed valve implantation

Hazard ratio (95% CI) p-value
Age 1.010 (0.969-1.054) 0.629
Sex (M/F) 1.080 (0.423-2.761) 0.872
Type of DM (IDDM/NIDDM) 2.338 (0.841-6.500) 0.104
Chronic renal failure 1.510 (0.593-3.844) 0.387
PRP status before vitrectomy 0.944 (0.338-2.631) 0.912
Intraocular SO tamponade 4.054 (1.309-12.560) 0.015
Preoperative IOP (mm Hg) 0.993 (0.951-1.035) 0.729
NVG latency 1.003 (0.983-1.024) 0.742
Hypertensive phase 2.657 (0.773-9.128) 0.121
Vitreous hemorrhage (during follow up) 1.575 (0.620-4.006) 0.340
Intracameral avastin injection 1.201 (0.460-3.139) 0.708

CI = confidence interval; DM = diabetes mellitus; IDDM =

insulin dependent diabetes mellitus; NIDDM = noninsulin dependent diabetes
mellitus; PRP = panretinal photocoagulation; SO = silicone oil; IOP =

intraocular pressure; NVG = neovascular glaucoma.

Table 4. Outcomes of multivariate Cox proportional hazard regression model for surgical failure of Ahmed valve implantation

Hazard ratio (95% CI) p-value
Age 0.999 (0.957-1.044) 0.978
Preoperative IOP (mm Hg) 0.991 (0.946-1.038) 0.693
Chronic renal failure 1.408 (0.542-3.657) 0.482
Intraocular SO tamponade 3.081 (0.929-10.220) 0.066
Hypertensive phase 2.206 (0.616-7.898) 0.233
Vitreous hemorrhage during follow up 0.954 (0.371-2.452) 0.922

CI = confidence interval; IOP = intraocular pressure; SO = silicone oil.
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Long-Term Results of Ahmed Valve Implantation in Neovascular
Glaucoma and the Effects of Intracameral Bevacizumab

Jong Jin Kim, MD, Jae Pil Shin, MD, PhD

Department of Ophthalmology, Kyungpook National University School of Medicine, Daegu, Korea

Purpose: To evaluate the long-term surgical results of Ahmed glaucoma valve implantation (AGVI) and the effects of intra-
cameral bevacizumab injection in neovascular glaucoma (NVG) after diabetic vitrectomy.

Methods: We reviewed the medical records of 57 patients with NVG after diabetic vitrectomy who underwent AGVI with or
without intracameral bevacizumab injection. In each group, preoperative and postoperative intraocular pressure, the num-
ber of glaucoma medications, and best corrected visual acuity (BCVA) were compared. We analyzed the rates of surgical
success, postoperative complications, and risk factors.

Results: The cumulative probability of success was 87.7% at 1 year, 78.8% at 2 years, 70.5% at 3 years, and 61.6% at 5
years. Intraocular pressure and the number of glaucoma medications were significantly reduced and BCVA was sig-
nificantly better at all postoperative follow-up time points in both groups. There were no differences in mean intraocular
pressure, the number of glaucoma medications, BCVA, or the rates of surgical success between the two groups. The in-
cidence of hypertensive phase was significantly reduced in the intracameral bevacizumab group, but neither the surgical
success rate nor intraocular pressures were different compared with the control group.

Conclusions: Ahmed glaucoma valve was a good therapeutic modality for long-term treatment of NVG occuring after dia-
betic vitrectomy. Intracameral bevacizumab injection had no effects on the surgical results of Ahmed glaucoma valve
surgery.
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