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Natural Short-term Course of Recurrent Macular Edema Following
Intravitreal Bevacizumab Therapy in Branch Retinal Vein Occlusion
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Purpose: To evaluate the 3-month natural course of recurrent macular edema secondary to branch retinal vein

occlusion (BRVO) treated with intravitreal bevacizumab.

Methods: This retrospective, observational study included 36 eyes with macular edema secondary to BRVO.
All patients were initially treated with intravitreal bevacizumab for macular edema. Recurrence of macular ede-
ma was either not treated (untreated group) or treated with a single intravitreal bevacizumab injection (treated
group). Central foveal thickness (CFT) and best-corrected visual acuity (BCVA) were compared at the time of

recurrence and 3 months later.

Results: At the time of recurrence, the mean CFT and logarithm of the minimum angle of resolution BCVA were
484.9 + 1241 ym and 0.58 + 0.26 in the untreated group (n = 19) and 456.3 + 126.8 pm and 0.51 + 0.21 in the
treated group (n = 17), respectively. Three months later, the mean CFT and BCVA had changed to 493.7 +
123.9 pm and 0.62 + 0.29 in the untreated group and 294.7 + 104.4 pm and 0.40 + 0.24 in the treated group,
respectively. The differences in CFT and BCVA between the two time points were not significant in the un-
treated group (p = 0.106 and p = 0.687, respectively), whereas statistically significant differences were noted in
the treated group (p = 0.002 and p < 0.001, respectively).

Conclusions: Unlike the first episode of macular edema following BRVO, recurrent macular edema following
intravitreal bevacizumab therapy did not spontaneously resolve, suggesting the potential benefit of prompt

treatment.
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It has been reported that macular edema (ME) second-
ary to branch retinal vein occlusion (BRVO) has a relative-
ly favorable natural course. ME generally resolves and vi-
sual acuity generally improves without intervention [1-3].
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Previous optical coherence tomography (OCT) studies
have also shown a marked decrease in ME with no treat-
ment during the first several months following BRVO [4-7].
Some studies have failed to demonstrate a significant ben-
eficial effect of either intravitreal triamcinolone [4,7] or in-
travitreal bevacizumab [6,7] on visual outcomes in acute
BRVO because of this favorable natural course.
Intravitreal anti-vascular endothelial growth factor
(VEGF) has been advocated as an effective therapy for ME
secondary to BRVO [8-14], but recurrent ME has been fre-
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quently noted following anti-VEGF therapy [8,9,11,15-18].
Therefore, treating recurrent ME has been raised as an im-
portant issue for BRVO patients [19,20]. However, the nat-
ural course of recurrent ME following intravitreal an-
ti-VEGF has not yet been examined.

The purpose of the present study was to evaluate the
short-term natural course of recurrent ME following intra-
vitreal bevacizumab injection. The natural course was
compared with that following a single intravitreal bevaci-
zumab injection.

Materials and Methods

This retrospective, observational case series was per-
formed at a single center, and study conduct adhered to the
tenets of the Declaration of Helsinki. The study was ap-
proved by the institutional review board of Kim’s Eye Hos-
pital.

We conducted a retrospective review of the medical re-
cords of patients who were newly diagnosed with ME sec-
ondary to BRVO between January 2010 and January 2013.
The inclusion criteria were as follows: (1) previously re-
ceived an intravitreal bevacizumab injection to treat ME,
(2) resolution of ME (less than 250 um of central foveal
thickness [CFT] confirmed on OCT after a bevacizumab
injection, (3) recurrence of ME noted during a follow-up
visit, and (4) 3-month or longer follow-up after recurrence
of ME, regardless of the number of recurrences. The cost,
efficacy, and possible complications of available treatment
modalities for recurrent ME were discussed with each pa-
tient and was untreated when patients denied receiving ad-
ditional treatment.

Exclusion criteria were as follows: (1) recurrence of ME
accompanied by definite progression of retinal vein occlu-
sion (e.g., increase in retinal hemorrhage size or severity),
as noted on fundus examination, (2) evidence of vitreo-
macular traction, (3) severe media opacity that may have
interfered with OCT imaging, (4) previous history of any
treatment for ME other than intravitreal bevacizumab, (5)
history of retinal photocoagulation, (6) previous vitreoreti-
nal surgery, (7) intraocular inflammation, and (8) any other
disorder that may have influenced macular function, in-
cluding exudative age-related macular degeneration, pro-
liferative diabetic retinopathy and presence of an epiretinal
membrane or macular hole.
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All subjects underwent a comprehensive ophthalmologic
examination, including best-corrected visual acuity
(BCVA) measurement, 90-diopter lens slit-lamp biomi-
croscopy, fundus photography, fluorescein angiography,
and spectral domain OCT (Spectral OCT/SLO; OTI Oph-
thalmic Technologies, Miami, FL, USA). The regular fol-
low-up examinations were performed within 1 to 4 months
at the discretion of the treating physician. Because evalua-
tion of macular volume was not routinely performed, CFT
measurements were used in the analyses. The vertical dis-
tance between the internal limiting membrane and the ret-
inal pigment epithelium at the foveal center was measured
in both horizontal and vertical OCT images centered on
the fovea. The mean CFT value of these two images was
used in the analyses. Visual acuity data were converted to
the logarithm of the minimum angle of resolution (log-
MAR) for the analyses. Foveal capillary nonperfusion was
considered to be present when fluorescein angiography re-
vealed a broken perifoveal capillary ring at the border of
the foveal avascular zone that was associated with a dis-
tinct area of capillary nonperfusion within one disc diame-
ter of the foveal center [21].

To compare the natural course of recurrent ME with
outcomes of bevacizumab-treated recurrent ME, eyes with
and without treatment were included in the study. The un-
treated group received no therapy for recurrent ME for at
least 3 months. Eyes that had ME recurrence between 9
and 13 months after the initial diagnosis and were treated
with a single intravitreal bevacizumab injection were in-
cluded in the treated group. All other inclusion and exclu-
sion criteria of both study groups were the same.

Outcome measures

In each treated or untreated group, the BCVA and CFT 3
months after ME recurrence were compared to measure-
ments when the ME recurrence was initially noted. Patient
age, sex, proportion of eyes with foveal capillary nonper-
fusion, mean number of bevacizumab injections before
ME recurrence, time between symptom onset and ME re-
currence, and time between the last bevacizumab injection
and ME recurrence were compared between the treated
and the untreated groups. The BCVA and CFT before ME
recurrence and 3 months after ME recurrence were also
compared between the two groups.



Statistics

Statistical analyses were performed with the commer-
cially available software package SPSS ver. 12.0 for Win-
dows (SPSS Inc., Chicago, IL, USA). Comparisons of val-
ues between different time points were performed using
the paired #-test. Comparisons between the treated group
and the untreated group were performed using indepen-
dent sample 7-tests with or without a Bonferroni’s correc-
tion or Fisher’s exact test. A p-value < 0.05 was considered
significant.

Results

Nineteen eyes from 19 patients (5 males and 14 females)
were included in the untreated group (Table 1). Mean pa-
tient age was 67.7 = 8.5 years (range, 53 to 84 years) and no
eye had a history of retinal photocoagulation. Foveal capil-
lary nonperfusion was noted at diagnosis in nine eyes
(47.4%). Eyes previously treated with intravitreal bevaci-
zumab underwent an average of 2.3 £ 1.1 injections (range,
1 to 5 injections) before the ME recurrence that was left
untreated. Time between symptom onset and recurrence
averaged 10.4 + 4.8 months (range, 5 to 20 months) and
time between the last bevacizumab injection and ME re-
currence averaged 5.1 = 1.9 months (range, 3 to 9 months).

Seventeen eyes from 17 patients (10 males and 7 females)
were included in the treated group (Table 1). Mean patient
age was 63.8 £ 5.6 years (range, 55 to 73 years). Foveal cap-
illary nonperfusion was noted in seven eyes (41.2%) at the
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time of diagnosis. Eyes were previously treated with intra-
vitreal bevacizumab and underwent an average of 2.6 + 0.9
injections (range, 1 to 5 injections) before ME recurrence.
The time between symptom onset and ME recurrence av-
eraged 11.1 = 1.5 months (range, 9 to 13 months) and the
time between the last bevacizumab injection and ME re-
currence averaged 4.9 £ 1.6 months (range, 2 to 8 months).

Changes in visual acuity and CFT in untreated eyes

The BCVA values at the time of BRVO diagnosis, fol-
lowing initial treatment but before ME recurrence, at the
time of recurrence and 3 months after recurrence were 0.59
+ 0.21 (Snellen equivalent, 20 / 77), 0.29 £+ 0.12 (20 / 38),
0.58 £ 0.26 (20 / 76), and 0.62 £ 0.29 (20 / 83), respectively
(Fig. 1A); the CFT measurements at these same time points
were 514.9 £ 135.6, 214.9 + 23.9, 484.9 + 124.1, and 493.7 +
123.9 um, respectively (Fig. 1B). Both BCVA and CFT
were measured, on average, 2.2 = 0.9 months (range, 1 to 4
months) before ME recurrence. Neither BCVA nor CFT
changed from their ME recurrence values over the
3-month follow-up period (p = 0.106 and p = 0.687, respec-
tively; paired z-test).

Only one eye without foveal capillary nonperfusion ex-
hibited a decrease in CFT of more than 100 um (Fig. 2A-
2D). An improvement in BCVA of one line (0.1 logMAR)
was also noted in this eye. In the remaining 18 eyes, CFT
was either stable or increased (Fig. 2E-2H). None of the
examined eyes showed a CFT decrease to within normal
limits (<250 pm) during the 3 months following ME recur-
rence. Additionally, BCVA deteriorated by one or more

Table 1. Baseline characteristics of patients with recurrent macular edema secondary to branch retinal vein occlusion

Untreated group” (n=19) Treated group' (n = 17) p-value
Age (yr) 67.7+8.5 63.8+5.6 0.078¢
Sex 0.196°
Male 5(26.3) 10 (58.8)
Female 14 (73.7) 7(41.2)
Foveal capillary nonperfusion 0.709°
Present 9(47.4) 7(41.2)
Not present 10 (52.6) 10 (58.8)
Bevacizumab injections before recurrence 23+ 1.1 2.6+0.9 0.422*
Time between symptom onset and recurrence (mon) 10.4+£4.38 11.1+1.5 0.524*
Time between last bevacizumab injection and recurrence (mon) 51+1.9 49+1.6 0.859*

Values are presented as mean + standard deviation or number (%).

"Eyes that did not receive additional therapy during the 3-month follow-up period; ‘Eyes that received a single intravitreal bevacizumab
injection after macular edema recurrence; ‘Independent samples -test; “Chi-square test.
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Fig. 1. Changes in the logarithm of the minimum angle of resolution (logMAR), best-corrected visual acuity (BCVA, A) and central
foveal thickness (CFT, B) in eyes with recurrent macular edema (ME) following branch retinal vein occlusion (BRVO). The solid line
(closed circles) indicates data from eyes without treatment (untreated group, 19 eyes) and the dashed line (closed squares) indicates data
from eyes treated with a single intravitreal bevacizumab (IVB) injection (treated group, 17 eyes). Differences in BCVA and CFT between
the two groups were not statistically significant at the time of ME recurrence (p = 0.772 and p = 0.996, respectively). However, 3 months
after ME recurrence, the treated group had significantly improved results compared to those of the untreated group for both BCVA (p =
0.034) and CFT (p < 0.001). “At diagnosis” indicates the time when BRVO with ME was first diagnosed. “After IVB” indicates the period
before ME recurrence. “Recurrence” indicates the time at which ME recurrence was noted. “3 mon” indicates 3 months after ME recur-
rence. Statistical analyses were performed using repeated measures analysis of variances with a Bonferroni’s correction and independent
sample #-test. An asterisk indicates a statistically significant difference between the two groups.

Fig. 2. Optical coherence tomography findings in two eyes diagnosed with macular edema (ME) secondary to branch retinal vein occlu-
sion. Both eyes received no therapy for recurred ME for 3 months. Case 1 (A-D): at diagnosis (A), ME resolved after 2 monthly intrav-
itreal bevacizumab injection (B), ME recurred 9 months after the last treatment (C). Retinal thickness remained elevated and relatively
unchanged during the 3-month follow-up period (D). Case 2 (E-H): at diagnosis (E), ME resolved after 2 monthly intravitreal bevacizum-
ab injections (F), the ME recurred 7 months after the last treatment (G). Although ME slightly decreased during the 3-month follow-up
period, macular thickness did not return to normal (H).
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lines (>0.1 logMAR) in four eyes and remained unchanged
in the remaining 14 eyes.

Changes in visual acuity and CFT in treated eyes

In the treated group, the BCVA values at the time of
BRVO diagnosis, before ME recurrence, at the time of ME
recurrence and 3 months after ME recurrence were 0.51 +
0.23 (20 / 64), 0.24 £ 0.12 (20 / 34), 0.51 £ 0.21 (20 / 64),
and 0.40 + 0.24 (20 / 50), respectively (Fig. 1A); the CFT
measurements at these same time points were 499.5 +
124.8, 2079 + 31.6, 456.3 £ 126.8, and 294.7 + 104.4 um,
respectively (Fig. 1B). The BCVA and CFT were measured
an average of 2.4 + 0.9 months (range, 1 to 4 months) be-
fore ME recurrence. Eleven eyes showed a decrease in
CFT by >100 um, with eight of these eyes having a CFT
within normal limits (<250 pm) at 3 months. By 3 months
after ME recurrence, BCVA values had significantly im-
proved (p = 0.002, paired #-test) and CFT measurements
had significantly decreased (p < 0.001, paired #-test) com-
pared to values at the time of ME recurrence. A BCVA
improvement by one or more lines (>0.1 logMAR) was
noted in 10 eyes and a BCVA deterioration of one or more
lines was noted in only one eye. The remaining six eyes
had stable BCVA values.

Differences between the treated and untreated groups

The age (p = 0.078, independent samples #-test), sex (p =
0.196, Fisher’s exact test), proportion of eyes with foveal
capillary nonperfusion (p = 0.709), mean number of beva-
cizumab injections before ME recurrence (p = 0.422), time
between symptom onset and ME recurrence (p = 0.524),
and time between the last bevacizumab injection and ME
recurrence (p = 0.859) were not significantly different be-
tween the treated and untreated groups (Table 1). At the
time of ME recurrence, BCVA and CFT values were not
significantly different between the treated and untreated
groups (p = 0.772 and p = 0.996, respectively; independent
samples 7-test with a Bonferroni’s correction) (Fig. 1).
However, BCVA and CFT values 3 months after ME re-
currence were significantly different between the two
groups (p = 0.034 and p < 0.001, respectively; independent
samples 7-test with a Bonferroni’s correction) (Fig. 1).
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Discussion

In this study, recurrent ME secondary to BRVO did not
spontaneously resolve during the 3-month follow-up peri-
od. Additionally, CFT spontaneously decreased by more
than 100 um and visual acuity spontaneously improved in
only one of 19 untreated eyes. The BCVA and CFT results
were significantly better in eyes treated with a single intra-
vitreal bevacizumab injection than in eyes left to follow
the natural course of recurrent ME. These results indicate
an unfavorable natural course of recurrent ME, which is
distinct from the initial episode of ME following BRVO.
Therefore, our results suggest the need for prompt treat-
ment of recurrent ME secondary to BRVO.

Previous OCT studies have demonstrated that ME sec-
ondary to BRVO spontaneously decreases in many cases
without any treatment [4-6]. This phenomenon was partic-
ularly and markedly noted during the first several months
following initial BRVO diagnosis [4-6]. Shroff et al. [5]
showed a decrease in ME and a subsequent improvement
in visual acuity in eyes without foveal capillary nonperfu-
sion. In the present study, there was no BCVA improve-
ment in the majority of eyes in the untreated group, re-
gardless of the presence of foveal capillary nonperfusion.

There exist several possible explanations for an unfavor-
able short-term natural course of recurrent ME, which are
discussed below. First, an up-regulation of VEGF receptors
[16] can occur following intravitreal anti-VEGF therapy.
Matsumoto et al. [16] found that rebound ME after an-
ti-VEGF intravitreal injection was more pronounced than
the initial ME before treatment. They hypothesized that
inhibiting the VEGF pathway up-regulates VEGF recep-
tors within the retina, inducing a more severe ME when
recurrence occurs. Although this hypothesis is plausible,
we do not believe this explains all of our observations. The
mean time between the last bevacizumab injection and
ME recurrence was longer than 5 months in untreated pa-
tients. Knowing that intraocular bevacizumab is hardly
detectable 50 days after injection [22], the influence of an
increased number of VEGF receptors likely did not play a
significant role in our patients with delayed ME recur-
rence. Second, it is possible that intravitreal anti-VEGF
negatively influences vascular perfusion. Although there is
some controversy, previous studies have showed that an-
ti-VEGF therapy promotes retinal nonperfusion in eyes
with retinal vein occlusion [23,24]. In eyes with BRVO,
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retinal perfusion is already compromised and further dete-
rioration from previous intravitreal bevacizumab therapy
may impede spontaneous resolution of recurrent ME. Last,
it is possible that selection bias led to the enrollment of
more susceptible eyes. Recurrent ME after intravitreal
bevacizumab therapy only occurs in a limited percentage
of eyes with BRVO [15,25]. In the present study, only eyes
with recurrent ME were included, some of which had ex-
perienced multiple episodes of ME recurrence. It is possi-
ble that our study cohort had a more compromised ocular
perfusion than eyes without ME recurrence following
BRVO. These eyes may have also had higher levels of
ME-inducing agents, including VEGF [26], interlukin-6
[26], and interlukin-8 [27].

In terms of anatomical outcome, the natural course of
recurrent ME is definitively worse than that of eyes treated
with intravitreal bevacizumab injection. Three months af-
ter a single intravitreal bevacizumab injection, a decrease
in CFT of more than 100 um was observed in 11 of 17 eyes,
with eight eyes reaching a normal retinal thickness. In
contrast, only one of 19 untreated eyes showed a decrease
in CFT of more than 100 pm 3 months following ME re-
currence. Because our follow-up period was only 3
months, our data applies only to short-term outcomes, and
long-term prognosis cannot be estimated from our results.
However, it is likely that sustained ME in untreated eyes
results in cumulative retinal damage, which would nega-
tively influence long-term visual function. Therefore, our
study strongly suggests that a spontaneous decrease in ME
recurrence after intravitreal bevacizumab therapy is un-
usual and treatment should be promptly initiated to avoid
further deterioration in retinal function. This finding may
be useful when discussing prognosis and determining
treatment plans with patients.

The main strength of the present study is that we first
examined the natural course of untreated recurrent ME
following BRVO. However, there are study limitations as
well. This study was retrospective, had a small sample
size, and had a relatively short follow-up period after ME
recurrence. In this non-controlled retrospective study, the
criteria to decide whether or not to retreat are not clear.
Additionally, this study was not performed on a consecu-
tive series of patients suggesting some influence of selec-
tion bias. Most patients who experienced ME recurrence
were retreated, with only a small proportion of patients
followed-up without treatment. The OCT evaluation was
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not routinely performed during every follow-up visit.
Thus, it is possible that mild recurrence of ME, not detect-
able with ophthalmoscopy, may have been missed. There
was also a considerable amount of variation in the time be-
tween the symptom onset and ME recurrence. Last, the
time between the last clinical examination and ME recur-
rence was approximately 2 months. It is possible that visu-
al function deteriorated during this period, which may
have influenced the study results.

In conclusion, recurrent ME secondary to BRVO that
was previously treated with intravitreal bevacizumab did
not spontaneously resolve after 3 months. Functional and
anatomical outcomes at this time were significantly worse
in eyes that did not undergo further anti-VEGF treatment
compared to eyes that received a single intravitreal bevaci-
zumab injection. These results may suggest the potential
benefit of prompt treatment for recurrent ME. Further con-
trolled studies in a consecutive group of patients with lon-
ger follow-up periods are needed to more accurately reveal
the natural course of recurrent ME following BRVO, as
well as the influence of prompt treatment on long-term vi-
sual prognosis.
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