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Purpose: To evaluate the efficacy of ranibizumab in hastening the recovery of acute CSCR when given
immediately at time of diagnosis.

Methods: In This retrospective case series, a total of 72 patients diagnosed with acute CSCR where
reviewed, of which 63 received Ranibizumab at presentation. The patients were evaluated using Best corrected
visual acuity, Ophthalmic examination, Optical coherence tomography (OCT) and fluorescein angiography, in
addition to indocyanine green angiography and OCT angiography in some cases, at presentation, one week, one
month and two months’ post injection.

Results: From the total 72 patients diagnosed with acute CSCR, 63 of them received intravitreal ranibizumab
and the remaining 9 patients preferred to go for observation. The mean age of patients was 41.2 year old. The
ratio of male to female was 8:1. The mean BCVA at presentation was 6/15 on Snellen chart. All patients who
received ranibizumab injection showed an improvement after 1 week, with a mean improvement in BCVA of two
lines. Of them, 43 patients were back to BCVA of 6/6 after 2 months and showed complete resolution of sub
retinal fluid. The remaining 20 patients showed an additional mean of improvement of one line (over the previous
two lines) after the 2 months.

Conclusion; Intravitreal ranibizumab hasten the recovery of both the BCVA and central macular thickness on
OCT in acute CSCR when given immediately at presentation.

Introduction

CSCR is a relatively rare condition typically occurring in young adults, especially
males in their twenties to fifties, who exhibit acute or subacute central visual loss or
distortion. It is an idiopathic disorder characterized by a localized serous detachment
of the sensory retina at the macula secondary to leakage from the choriocapillaris in
association with retinal pigment dysfunction, yet the exact pathophysiology is not well
understood [1,2]. Different treatment options are available including Observation,
photodynamic therapy with vertaporfin, laser photocoagulation, pharmacotherapy
with adrenergic blockers and anti-corticosteroids like Ketoconazole, micropulse diode
laser and intravitreal anti VEGF agents have been used. None of them is considered
the mainstay treatment of CSCR, which reflects the controversy of this disease [3-
5]. Ranibizumab (Lucentis) is a recombinant humanized IgG1 monoclonal antibody
fragment that binds to and inhibits vascular endothelial growth factor A, thus interrupts
the interaction of vascular endothelial factor with its receptors which prevents the
subsequent growth of new blood vessels and stabilizes the blood retinal barrier. It
is used in the treatment of many retinal pathologies. In this study, we evaluated the
efficacy of ranibizumab in early management of acute CSCR.
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Methods

In this retrospective study, 72 patients who were diagnosed with acute CSCR
between January 2014 and May 2017 were reviewed. The diagnosis of CSCR was
established by dilated fundus examination, optical coherence tomography (OCT) and
fluorescein angiography (FA), in addition to indocyanine green angiography and OCT
angiography in some cases (to rule out choroidal neovascularisation and polypoidal
choroidal vasculopathy). Inclusion criteria of this study were: sub retinal foveal fluid
evident on OCT (Figures 1,2) and typical leakage pattern on FA (Figure 3). Patients
who had a history of previous treatment for CSCR, such as laser photocoagulation or
photodynamic therapy (PDT), and a history of intraocular surgery or vitreoretinal
intervention, including retinal laser therapy, were excluded.

Figure 1: OCT of one patient at presentation (a) and at 1 month (b). The figure shows the resolution of retinal
detachment.

Figure 2: OCT and thickness map of a patient at presentation (a), at 1 week (b), and at 2 months (c). The figure
shows the improvement of central foveal thickness and eventual resolution of sub retinal fluid.
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Figure 3: FA of different patients showing single (a) and multiple (b) leakage points.

All patients were informed about the different treatment possibilities including
observation. They were also informed about the possible advantages and complications
of the use of intravitreal injections, and were informed about the off-label nature of
this treatment. All patients received an intravitreal injection of Ranibizumab in the
operation room under complete aseptic conditions. Topical anesthetic drops were
given first, and then a lid speculum was inserted. After cleaning the injection site with
5% povidone-iodine, the needle was inserted through the pars plana, and 0.05 ml (0.5
mg) of ranibizumab was injected.

All patients were followed up at one week, one month and 2 months’ post injection.
At follow up visits, BCVA, slit lamp examination, dilated fundus examination and OCT
were performed to all patients. All finding at baseline and each follow up visit were
reported and compared.

Results

From the total 72 patients diagnosed with acute CSCR, 63 of them received
intravitreal ranibizumab and the remaining 9 patients preferred to go for observation.
The mean age of patients was 41.2 year old. The ratio of male to female was 8:1. The
mean BCVA at presentation was 6/15 on Snellen chart. All patients who received
ranibizumab injection showed visual improvement after 1 week, with a mean
improvement in BCVA of two lines. 68% of patients were back to BCVA of 6/6 after 2
months and showed complete resolution of sub retinal fluid (Figure 2). The remaining
patients showed an additional mean of improvement of one line (over the previous
two lines) after the 2 months.

None of the eyes had decreased vision compared with the baseline BCVA. There
was a significant decrease in the mean of central corneal thickness throughout the
study, which was correlated with the improvement in both of BCVA and FA leakage.

Discussion

CSCR is a benign self-limited condition in which idiopathic detachment of the
neurosensory retina occurs over an area of leakage from the choriocapillaris through
the RPE [3-5]. Studies suggest an annual incidence rate of 10 per 100,000 in men, with
CSCR occurring 6 times more commonly in men compared with women. A number of
hypotheses for the pathophysiology have incorporated abnormal ion transport across
the RPE and focal choroidal vasculopathy [6]. Indocyanine green angiography has
demonstrated evidence of choroidal lobular ischemia, choroidal venous congestion
and multiple areas of vascular hyperpermeability. RPE damage may also occur by
shedding of outer photoreceptor segments with a primarily intact blood-retinal barrier
and result in accumulation of fluid in sub retinal space [7].
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There is no established treatment for CSCR. Many treatment modalities have been
described to manage CSCR, suchas observation, PDT [9,10], focal laser photocoagulation
[11], adrenergic blockers, anti-corticosteroids like Ketoconazole, micropulse diode
laser and anti-VEGF injections. The high spontaneous remission rate (approximately
90%) favors conservative management and lifestyle counseling as first-line of therapy.
However, observation alone is usually associated with longer recovery time (up to 80
days) and higher chance of recurrence [12,13]. There are some studies supporting the
benefit of early treatment of CSCR in which they proposed that the potential advantage
is hastening the recovery which is mediated by a lower rate of RPE degeneration in
treated eyes. Many studies have demonstrated faster resolution of sub retinal fluid
in patients who underwent laser photocoagulation compared to control eyes [14-16].

However, there are complications associated with laser photocoagulation in which
it may induce scotoma formation in the central visual field through RPE damage at
the macula. Also, it is thought that laser photocoagulation does not influence the final
visual outcome or rate of recurrence. Photodynamic therapy (PDT) with verteporfin
has been also used to treat CSCR. It is believed that PDT works in CSCR by inducing
choroidal hypoperfusion, and vascular narrowing and remodeling to negate choroidal
hyperpermeability which is consistently found in CSCR cases [17,18]. Maruko et al.
found that subfoveal choroidal thickness and ICG hyperpermeability decreased after
PDT compared to laser photocoagulation [19]. PDT necessitates the avoidance of
physical activity after treatment and is associated with high cost and there are still
concerns about possible late-onset macular damage, such as RPE changes, excessive
choriocapillaris hypoperfusion, and secondary choroidal neovascularization.
Therefore, this modality should be used with caution since eyes with CSCR have a high
potential for spontaneous recovery [20,21].

Another reported treatment modality for CSCR is anti-corticosteroids. The
suggestion of using anti-corticosteroids, like ketoconazole, as a treatment is due to the
proposed relation of corticosteroid use and the development of CSCR [22]. This has led
to several clinical trials to assess the effect of such treatment.

Golshahi, in a comparative non-randomized study of 15 patients with acute
CSCR treated with ketoconazole for 4 weeks versus 15 patients in the control group,
concluded that systemic ketoconazole was not associated with a significantly better
outcome [23]. VEGF is a regulator of ocular angiogenesis and vascular permeability.
It is produced by retinal and choroidal cells in response to ischemia and has been
implicated as the major mediator of vascular hyperpermeability. VEGF results in
increased vascular permeability and edema by uncoupling endothelial cell-to-cell
junctions.

In CSCR there is increased choroidal hyperpermeability claimed to be due to
increased VEGF. Thus, it seems logic to treat such cases with anti VEGF [24,25].
Intravitreal injection of bevacizumab, a VEGF antibody with antipermeability
properties, was reported to be associated with visual improvement and reduced
neurosensory detachment without adverse events in patients with CSCR [26]. A
newer anti VEGF agent is ranibizumab, which has several claimed advantages over
bevacizumab. Considering the molecular weight of each medication (ranibizumab
is a 48-kDa Fab fragment, whereas bevacizumab is a complete 149-kDa antibody),
ranibizumab may be more effective for treating CSCR because of its smaller molecular
weight and possible deeper penetration to choroidal vascular hyperpermeability
lesions in patients with CSCR [27]. Ranibizumab is a recombinant humanized IgG1
monoclonal antibody fragment that binds to and inhibits vascular endothelial growth
factor A, thus interrupts the interaction of vascular endothelial factor with its receptors
[28]. Ranibizumab is injected intravitreally as treatment in many retinal pathologies
like exudative age-related macular degeneration, diabetic macular edema, and macular
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edema secondary to central and branch retinal vein occlusion [29]. In our study, we
would like to show that Intravitreal injection of ranibizumab may be an effective and
safe treatment option for acute CSCR.

Our results demonstrated that, Intravitreal injection of ranibizumab in acute
CSCR is associated with rapid resolution of neurosensory retinal detachment with
a reduction of central foveal thickness and an increase in visual acuity. Intravitreal
injection of ranibizumab appeared to be superior in hastening the recovery compared
to observation alone. It is also, associated with a less side effects and complications
compared to the other treatment modalities for CSCR. In a randomized, controlled,
and prospective study, Kim et al. reported effectiveness of Intravitreal injection of
ranibizumab for acute CSCR (symptomatic for less than 3 months) on 20 patients (0.5
mg/0.05 ml) who were followed up for 6 months [30]. They reported longer time
required for complete resolution of neurosensoryretinal detachmentin the observation
group when compared with the Intravitreal injection of ranibizumab group, but they
also found no statistically significant difference between the groups at the sixth month.
Schaal et al. [31], treated 12 eyes with CSCR in which patients received 2+1 intravitreal
injections of bevacizumab (2.5 mg) on average during a followup of 24+14 weeks.
Mean BCVA increased by 2+2 lines; The change in BCVA was significant (P<0.02).
Mean central corneal thickness improved significantly over followup (P<0.05), with
six patients (50%) showing complete resolution of subretinal fluid. In summary, we
found that there is significant improvement in the speed of recovery regarding BCVA
and central macular thickness in patients with acute CSCR when given Intravitreal
ranibizumab upon diagnosis.
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