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History
A 39-year-old white woman presented to the Centro
Hospitalar Vila Nova de Gaia with a chief symptom of
blurred vision and metamorphopsias in the left eye of
several days’ duration. Her past medical history was
unremarkable. She was not taking any medications. She
was a nonsmoker, did not use alcohol, and had no pets.
Her family history was unremarkable except for her
mother having hypertension.

Examination
The patient was emmetropic. Her visual acuity was 6/6
in the right eye and 6/10 in the left eye. Pupillary
response to light and accommodation was normal, and
there was no relative afferent pupillary defect. Extraocu-
lar motility was normal. Anterior segment examination
revealed no cells and no flare in the anterior chamber of
both eyes. Intraocular pressure (IOP) was 14 mm Hg in
both eyes.

Dilated fundus examination of the left eye showed mul-
tiple, round, yellow lesions with ill-defined margins in
the posterior pole; there was a larger one, slightly eleva-
ted, inferior to the fovea associated with a small retinal
hemorrhage (Figure 1A). No vitreous cells were detec-
ted. Examination of the right eye was normal.

Ancillary Testing
Fluorescein angiography showed well-demarcated,
small, areas of early- and late-phase hyperfluorescence
(Figure 1B). The larger macular lesion was hyperfluor-
escent, with blurred contours and markedly increased
hyperfluorescence over the course of the imaging con-
sistent with a juxtafoveal choroidal neovascular mem-
brane (Figure 1C).

Indocyanine green angiography showed several areas of
hypofluorescence in the right eye (Figure 1D), which
corresponded to the visible subretinal lesions observed
during fundus examination; the juxtafoveal lesion was
hyperfluorescent, which confirmed the activity of the
neovascular membrane.

Time-domain optical coherence tomography revealed a
macular thickness of 246 μm in the left eye; there was
no subretinal fluid (Figure 1E).

A complete work-up, including chest X-ray, serology for
syphilis, immunoglobulins (IgM and IgG) for Toxo-
plasma and Borrelia burgdorferi and angiotensin-con-
verting enzyme levels, was normal.

Treatment
The patient was treated with two monthly intravitreal
injections of 0.05 mL/0.5 mg ranibizumab, without ocu-
lar or systemic complications.

Four months after presentation, her visual acuity had
improved to 1.0 and the metamorphopsias had resolved.
Fluorescein angiography showed resolution of the cho-
roidal neovascular lesion and complete resolution of the
hemorrhage (Figure 2). Fluorescein angiography at 18
months’ follow-up showed no recurrence of the choroi-
dal neovascular membrane and her vision remained sta-
ble. No systemic or ocular adverse events were noted.

Differential Diagnosis
The differential diagnosis for inflammatory choroidal
neovascularization includes infectious (toxoplasmosis,
tuberculosis, and Lyme disease) and inflammatory etiol-
ogies (sarcoidosis and inflammatory multifocal choriore-
tinopathies).1 Our patient underwent extensive evalua-
tion to define the underlying etiology. Her work-up was
negative for infectious and inflammatory conditions.
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Inflammatory chorioretinopathies are often difficult to
differentiate. Punctate inner choroidopathy (PIC), multi-
focal choroiditis and panuveitis (MCP), and presumed
ocular histoplasmosis syndrome (POHS) are the sub-
types most frequently associated with choroidal neovas-
cularization; however, any other form of posterior uvei-
tis, for instance, acute posterior multifocal placoid pig-
ment epitheliopathy, birdshot retinochoroidopathy, mul-
tiple evanescent white dot syndrome, Vogt-Koyanagi-
Harada syndrome, and sympathetic ophthalmia, can be
complicated by choroidal neovascularization.1

PIC is an idiopathic inflammatory disorder that typically
occurs in young (15–55 years), white, myopic women.
Presenting symptoms are blurred vision and scotomas
with or without flashes of light.2 The symptoms are usu-
ally unilateral, but most patients show bilateral fundus
involvement.2,3 PIC is characterized by multifocal cho-
roidal lesions (yellow-white lesions of the inner choroid
and retinal pigment epithelium of approximately 100–
300 μm in size), usually distributed throughout the pos-
terior pole but sparing the peripapillary region.2,4 There
are no other signs of ocular inflammation elsewhere in
the eye. Visual prognosis is generally good since the

Figure 1.  Left eye of patient with juxtafoveal choroidal neovascularization (arrows) secondary to punctate inner choroidopathy. A, Fundus
photograph. B, Fluorescein angiogram showing early phase hyperfluorescence. C, Fluorescein angiogram showing midvenous phase hyper-
fluorescence. D, Indocyanine green angiogram showing areas of hyperfluorescence. E, Optical coherence tomography (OCT).
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lesions usually evolve into atrophic scars; however, cho-
roidal neovascularization may develop in 17% to 40% of
patients, potentially threatening central vision if untrea-
ted.4–7

MCP is an inflammatory disease that occurs in healthy
young patients in their fourth decade, predominantly in
white women. MCP is characterized by the presence of
multiple small, yellow-gray choroidal lesions that, as the
disease becomes inactive, are replaced by well-demarca-
ted chorioretinal scars.4 Patients with MCP typically
have inflammatory cells in the anterior chamber or vitre-
ous cavity at the time of presentation.1 MCP may be
complicated by choroidal neovascularization in 32% to
46% of the patients.1 Choroidal neovascularization can
occur more frequently in inflamed areas, although it may
originate from an old chorioretinal scar.4

POHS is a bilateral immune reaction to an infectious
agent, Histoplasma capsulatum, that affects the choroid
and retina. It usually occurs in young patients. Men and
women are equally affected. POHS is characterized by
discrete atrophic choroidal scars in the macula and mid-
periphery associated with peripapillary atrophy and cho-
roidal neovascularization—the classical triad of this dis-
ease.1 This triad is accompanied by complete absence of
any signs of anterior chamber or vitreal inflammation.
Choroidal neovascularization is associated with inactive
choroidal scars (“histo-spots”); they do not demonstrate
active inflammation.1,4 The primary cause of visual
impairment in POHS is the occurrence of choroidal neo-
vascularization in the macula, which results in exudation
and subsequent scarring.

 

 

Figure 2.  Fundus photographs and fluorescein angiograms of left eye before and 1, 4, and 18 months after intravitreal ranibizumab injections
showing resolution of the hemorrhage and the choroidal neovascular membrane. The pretreatment fundus photograph shows a juxtafoveal
choroidal neovascular membrane with multiple small chorioretinal lesions. Early and late phases of fluorescein angiogram showed window
defects with no evidence of leakage.
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Diagnosis and Discussion
Given the patient’s presentation with unilateral meta-
morphopsias, the lack of signs of ocular inflammation
(iritis or vitritis), the presence of multifocal choroidal
lesions only in the posterior pole and the angiographic
evidence of an active choroidal neovascular membrane,
the presumptive diagnosis of punctuate inner choroidop-
athy complicated by choroidal neovascular membrane
was made.

Management of PIC-related choroidal neovascular mem-
brane is a diagnostic and therapeutic challenge. In a
minority of the cases, the choroidal neovascular mem-
brane resolved spontaneously3; however, the problem
could worsen since the pathology is often bilateral and
usually occurs in young active patients. Due to the rarity
of these cases, our current understanding of PIC comes
from relatively small case series, and there is a paucity
of evidence on which to base the treatment strategies.

Multiple therapeutic strategies have been used, with
varying success, including corticosteroids8–10 interferon
ß-1a,11 subretinal surgery,12 photodynamic therapy,13

and, more recently, anti–vascular endothelial growth
factor (anti-VEGF).7,14–16

Essex et al,2 in the largest series of patients diagnosed
with PIC, reported a total of 153 eyes of 117 patients
with PIC-related choroidal neovascular membranes;
26% of those eyes had a final visual acuity of less than
1/10. The final outcome was similar in all groups with
choroidal neovascular membrane, regardless of the treat-
ment; however, in this series none of the patients were
treated with anti-VEGF agents.

While clinical observations suggest that intravitreal anti-
VEGF drugs are effective, the optimal number and fre-
quency of intravitreal injections remains uncertain. Chan
et al14 reported all 4 patients with PIC treated with 3
bevacizumab injections had visual improvement of at
least 1 line. According to a report by Kramer et al,16 a
single injection of bevacizumab led to a rapid and last-
ing resolution of the choroidal neovascularization in a
patient with PIC. Menezo et al7 reported 9 of 10 patients
having benefited from a mean of 1.9 injections of ranibi-
zumab per eye. Cornish et al17 reported 9 eyes with PIC-
related choroidal neovascular membrane that responded
to anti-VEGF treatment, with a mean of 2.34 injections
per year. In this series, there was a reduction of the sub-
retinal fluid on OCT and a visual gain of 0.23 logMAR
units.

In our patient, 2 injections of intravitreal ranibizumab
resulted in complete and long-lasting visual and ana-

tomic improvement in an eye with diagnosis of PIC-
related choroidal neovascular membrane. The present
case report supports the effectiveness of intravitreal anti-
angiogenic drugs as a primary treatment of PIC-related
choroidal neovascular membrane; however, long-term
follow-up is needed since there is a risk of recurrence of
the choroidal neovascular membrane. Further prospec-
tive controlled studies and additional data are needed to
establish the visual benefit, the long-term safety, and the
optimal efficacy regimen of ranibizumab for PIC-related
choroidal neovascular membrane.
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