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Long-term Efficacy of Vitrectomy for Macular Edema Secondary to Branch
Retinal Vein Occlusion in Patients Treated with Intravitreal Injections
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Purpose: To evaluate the long-term efficacy of pars plana vitrectomy (PPV) on refractory or recurrent macular edema due to
branch retinal vein occlusion (BRVO) after intravitreal steroid or anti-vascular endothelial growth factor injections.

Methods: We retrospectively reviewed the medical records of patients with macular edema due to BRVO who underwent PPV
after intravitreal triamcinolone acetonide or bevacizumab injections and followed-up for at least 12 months. The best corrected
visual acuity (BCVA) and subfoveal macular thickness were measured at 1, 3, 6, 12 months postoperatively and were compared
with the preoperative values. The patients received additional intravitreal injections if they had recurrence of macular edema af-
ter surgery. The frequency of intravitreal injections (per year) were compared pre- and postoperatively.

Results: A total of 41 eyes of 41 patients were included and the mean duration of follow up was 58.7 + 30.0 (15 -124) months.
The BCVA (logMAR) at 1, 3, 6, 12 months postoperatively, and last follow up was 0.52 + 0.42, 0.46 + 0.38, 0.41 + 0.26, 0.50 + 0.34,
and 0.49 + 0.37, respectively, which was significantly different from the preoperative values (0.90 + 0.47, p < 0.001). The sub-
foveal macular thickness at 1, 3, 6, 12 months postoperatively, and last follow up was 342.72 + 84.10 pm, 365.02 + 110.73 pm,
359.45 + 119.28 um, 360.96 + 124.33 ym, and 329.34 + 119.69 um, respectively, which was also significantly different (p < 0.001)
from the preoperative values (484.9 + 112.8 pm, p < 0.001). The frequency of intravitreal injections was significantly decreased
after surgery (3.58 + 2.05 times/year vs. 0.60 + 0.83 times/year, p < 0.001).

Conclusions: Pars plana vitrectomy could improve BCVA, decrease subfoveal macular thickness, and decrease recurrence in
BRVO patients with refractory or recurrent macular edema after intravitreal injection. PPV could be an effective treatment option
for these patients.
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Table 1. Demographics and clinical characteristics of patients with macular edema secondary to branch retinal vein occlusion

Variables Value
Gender (n, %)
Male 11 (26.8)
Female 30 (73.2)
Age (years) 69.51 + 0.45 (55-89)
Diabetes mellitus (n, %) 4(9.8)
Hypertension (n, %) 29 (70.7)
Lens status (n, %)
Phakia 38 (92.7)
Cataract surgery during pars plana vitrectomy 33/38 (86.8)
Pseudophakia 3(7.3)
BCVA (logMAR)
Baseline 0.73 £+ 0.35 (0.22-1.85)
Pre-Op 0.90 + 0.47 (0.22-2.30)

Last follow up
Central subfoveal thickness (um)
Baseline
Pre-Op
Last follow up

Duration between the initiation of intravitreal injection and surgery (months)

Duration between the surgery and last follow up (months)
Intravitreal injections (n, %)
Pre-Op
Triamcinolone only
Bevacizumab only
Triamcinolone & Bevacizumab
Post-Op
Triamcinolone only
Bevacizumab only
Triamcinolone & Bevacizumab
Frequency of injections, no (times/year)
Pre-Op
Post-Op
BCVA better than 20/40 (n, %)
Post-Op 12 months
Last follow up
Dry macula at last follow up (n, %)

0.49 + 0.37 (0-1.69)

482.07 + 92.83 (318-665)

484.87 + 112.80 (318-806)

329.34 + 119.69 (172-678)
19.83 + 16.57 (1-77)
38.8 + 29.1 (12-99)

19 (46.3)
5(12.2)
17 (41.4)

13 31.7)
3(7.3)
7(17.1)

3.58 +2.05
0.60 + 0.83

13 31.7)
23 (56.0)
33 (80.4)

Values are presented as mean + SD (range) or n (%) unless otherwise indicated.

BCVA = best corrected visual acuity; logMAR =

logarithm of the minimum angle of resolution; Pre-Op = preoperative; Post-Op = post-

operative; Dry macula = at least 6 months of no intraretinal cyst or subretinal fluid.
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Figure 1. Changes in best corrected visual acuity and central subfoveal thickness. (A) Best corrected visual acuity (BCVA) was sig-
nificantly improved than baseline at 1 month after first intravitreal injection. Preoperative BCVA was significantly worse than
baseline. After pars plana vitrectomy, BCVA was significantly improved than baseline and preoperative values at all-time points
(postoperative 1, 3, 6, 12 months and last follow up). (B) Central subfoveal thickness (CST) was significantly improved than base-
line at 1 month after first intravitreal injection. After pars plana vitrectomy, CST was significantly improved than baseline and pre-
operative values at all-time points (postoperative 1, 3, 6, 12 months and last follow up). Final = last follow up; M = month(s);
Pre-Op = preoperative; Post-Op = postoperative. *p < 0.05 when compared with baseline value; **p < 0.05 when compared with

preoperative value.
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Table 2. Comparison between preoprerative intravitreal triamcinolone injection group and intravitreal triamcinolone & bevacizumab

group
Triamcinolone Triamcinolone & Bevacizumab p-value
No. of patients (n, %) 19 (46.3) 17 (41.4)
Gender (n, %)
Male 6 3 0.283
Female 13 14
Age (years) 70.37 + 7.80 (55-89) 68.47 + 7.29 (55-85) 0.512
Diabetes mellitus (n, %) 4(21.1) 0 (0) 0.065
Hypertension (n, %) 13 (68.4) 8 (47.0) 0.168
Lens status (n, %)
Phakia 18 (94.7) 15 (88.2) 0.457
Cataract surgery during pars plana vitrectomy 16/18 (88.8) 12/15 (80.0)
Pseudophakia 1(5.2) 2 (11.7)
Duration between the initiation of intravitreal injection and 16.47 + 16.17 (3-60) 23.18 + 17.87 (3-77) 0.246
surgery (months)
Duration between the surgery and last follow up (months) 51.95 + 32.74 (12-99) 30.59 + 22.13 (12-86) 0.030
BCVA (logMAR)
Pre-Op 0.94 + 0.49 (0.39-2.30) 0.89 + 0.44 (0.22-1.85) 0.751
Last follow up 0.49 + 0.44 (0-1.69) 0.51 £+ 0.36 (0.04-1.22) 0.907
Central subfoveal thickness (um)
Pre-Op 496.74 + 91.28 (294-705)  487.82 + 137.51 (314-806) 0.818
Last follow up 275.47 + 55.48 (172-342)  409.41 + 142.30 (246-678) 0.001
Frequency of injections, no (times/year)
Pre-Op 3.28 +2.18 4.05 + 2.11 <0.001
Post-Op 0.57 + 0.62 0.77 + 1.07 0.494

Values are presented as mean + SD (range) or n (%) unless otherwise indicated.
BCVA = best corrected visual acuity; logMAR = logarithm of the minimum angle of resolution; Pre-Op = preoperative; Post-Op =

postoperative.
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