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A B S T R A C T

Purpose: To report an unusual case of multifocal and bilateral perifoveal exudative vascular anomalous complex
(PEVAC) lesions in an otherwise healthy patient.
Observations: A 62-year-old male with complaints of long-term progressive blurred vision in both eyes. There
was no history of diabetes, arterial hypertension or inflammatory disease. Best-corrected visual acuity was 75
and 80 letters in his right eye (OD) and left eye (OS) respectively. Fundus examination showed three perifoveal
isolated large aneurysmal lesions in his OD and an additional one in his OS, associated with smaller micro-
aneurysms, haemorrhages and intraretinal exudation. On optical coherence tomography PEVAC appeared as a
round lesions with a hyperreflective wall and lumen containing variably reflective material, typically surrounded
by intraretinal fluid. Dye-based angiography demonstrated three and one well-defined large hyperfluorescent
aneurysmal lesions in his OD and OS respectively, with no leakage. The optical coherence tomography angio-
graphy images showed flow signal within the intraretinal aneurysmal lesions. No anomalous flow signal in the
outer retina and choriocapillaris was present. After one bilateral anti-vascular endothelial growth factor in-
travitreal injection no anatomical or functional improvement was observed, and no changes in the lesions or
visual acuity were observed at 6 months follow-up.
Conclusions and importance: We describe an atypical case of PEVAC, an uncommon and poorly known macular
disorder, with bilateral presentation and multifocal lesions in one eye. To our knowledge, this is the first re-
ported case of bilateral PEVAC lesions. Hence, PEVAC should be included in the differential diagnosis of bilateral
perifoveal aneurysmal lesions with macular edema.

1. Introduction

Perifoveal retinal vascular abnormalities are typically associated
with retinal vascular occlusive or inflammatory diseases. However,
perifoveal exudative vascular anomalous complex (PEVAC) was in-
itially described in 2011 by Querques et al. as an isolated perifoveal
intraretinal vascular abnormality in otherwise healthy patients that do
not fit into any other previously described macular diseases.1

On fundus examination, PEVAC is usually associated with small
retinal haemorrhages and intraretinal exudation. The optical coherence
tomography (OCT) scans show PEVAC lesions as round hyperreflective
intraretinal structures with a dark lumen containing variably reflective
material, corresponding to the perifoveal vascular alteration identified
on fundus examination.1,2 These lesions are commonly associated with

intraretinal fluid seen as cystic changes, being the external layers of the
retina well preserved. Dye-based angiography usually demonstrates a
well-defined hyperfluorescent lesion with variable leakage on fluor-
escein angiography (FA), but no leakage on indocyanine green angio-
graphy (ICGA). The OCT angiography (OCTA) images commonly shows
flow signal which correlates with the aneurysmal lesion directly con-
necting to retinal capillary plexuses. However, as has been reported by
other authors, PEVAC has demonstrated a wide clinical spectrum.1–8

Sacconi et al. have reported the largest series published, describing
15 cases of PEVAC from 4 retina referral centres worldwide.2 In their
study, PEVAC was not only identified in healthy subjects, but also in
patients with concomitant age-related macular degeneration (AMD)
and myopic macular degeneration, causing visual decline due to the
presence of intraretinal fluid. In the three largest series published to
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date, no bilateral cases have been described and the maximum number
of PEVAC lesions found in one eye is two.2,4,7

The purpose of this case report is to describe a patient with atypical
multifocal and bilateral PEVAC-like lesions.

2. Case report

A 62-year-old male was referred to our department complaining
with progressive blurred vision in both eyes for a long time. There was
no history of diabetes, arterial hypertension, inflammatory diseases,
obstructive sleep apnea syndrome, carotid artery occlusion or blood
dyscrasias, confirmed in recent controls. The patient had started an-
ticoagulation due to a mitral valve replacement for mitral regurgitation
five years prior to baseline examination. The patient signed an informed
consent according to good clinical practice guidelines, before pro-
ceeding with any examinations and treatments.

Best-corrected visual acuity (BCVA) was 75 letters in the Early
Treatment Diabetic Retinopathy Study (ETDRS) scale in his right eye
(OD) and 80 letters in his left eye (OS). He was phakic in both eyes, but
not significant cataract was present. Fundus examination showed three
perifoveal large aneurysmal lesions in his OD and one isolated lesion in
his OS, accompanied by small haemorrhages and intraretinal exudation
(Fig. 1A and B). Multicolour image and autofluorescence did not show
any additional relevant findings (Fig. 1C–F). No signs of diabetic re-
tinopathy, retinal vein occlusion or other vascular diseases were ob-
served in the peripheral retina on FA (Fig. 1G and H).

Dye angiography (Spectralis; Heidelberg Engineering, Heidelberg,
Germany) of the macula showed three large aneurysms associated with
other small microaneurysms in the OD, all located in the perifoveal and
parafoveal region (Fig. 2A and B). An isolated hyperfluorescent lesion
was observed in the OS (Fig. 2C and D). None of the aneurysmal lesions
showed leakage on FA or ICGA in early (Fig. 2A–D) or late frames
(Fig. 2E–H).

On OCT (Spectralis; Heidelberg Engineering, Heidelberg, Germany)
cystic changes were detected in both eyes (Fig. 3). All PEVAC lesions
identified on fundus examination appeared on OCT as round in-
traretinal lesions with a hyperreflective wall with a variably reflective
content (Fig. 3). The outer retinal layers were well preserved. Re-
garding the location of the lesions, PEVACs were located between the
outer plexiform layer (OPL) and the ganglionar cell layer (GCL). Vi-
treomacular adhesion was observed in both eyes.

Using two different OCTA devices (Plex-Elite, Carl Zeiss Meditec,
Inc, Dublin, CA; and Spectralis; Heidelberg Engineering, Heidelberg,
Germany) the 3 × 3 and 9 × 9 mm central area were explored and
showed flow signal correlating with the intraretinal aneurysmal lesions
seen on the fundus and structural OCT (Fig. 4 for the OD and Fig. 5 for
the OS). A focal decrease on the capillary density was observed in the
perianeurysmal area. However, the choriocapillaris demonstrated a
preserved appearance and no signs of anastomosis between the retinal

capillary plexuses and the choriocapillaris or collateral vessels were
detected. The outer retinal layers were also preserved. PEVAC lesions
were mainly located within the superficial capillary plexus but also
involving the deep capillary complex.

Intravitreal injection of an anti-vascular endothelial growth factor
(anti-VEGF) agent, ranibizumab (Lucentis, Novartis Pharma, Basel,
Switzerland), was performed in both eyes. One week and one month
after the intravitreal injection, OCT and OCTA scans showed the per-
sistence of the PEVAC lesions without any anatomical or functional
improvement. Due to the lack of anatomical response and visual sta-
bility, the patient decided to discontinue anti-VEGF treatment after a
thorough discussion on the pros and cons of both options: treatment
versus observation unless visual decline. Also, as previous reports al-
ready described in this entity, anti-VEGF responses are variable and
often not complete. However, some patients show late anti-VEGF re-
sponsiveness.1,2,7 No additional changes were observed in the aneur-
ysmal lesions after 6 months of follow-up, but subtle fluid shifts were
seen (Fig. 3). Vitreomacular adhesion progressed in the OD, but no
retinal or choroidal vascular abnormality was associated.

3. Discussion

To our knowledge, this is the first report of a patient presenting with
bilateral multifocal perifoveal aneurysmal lesions associated with ret-
inal exudation and cystic changes, compatible with the clinical entity
known as “perifoveal exudative vascular anomalous complex” or
PEVAC.1 As originally described, PEVAC lesions are characterized by an
isolated and well-defined perifoveal aneurysmal abnormality in other-
wise healthy eyes.1 Different case reports and case series have been
reported to date.1–8 PEVAC typically affects patients in the AMD age
range, but the response to anti-VEGF therapy of these aneurysmal ab-
normalities is variable with some patients achieving only late response
or incomplete response.1,2,7

Sacconi et al. reported 15 eyes of 15 patients with PEVAC lesions,
with a mean age 73 ± 13 years, 14 patients being White and 1
Hispanic.2 In their study, all PEVAC cases were unilateral and typically
unifocal. However, they also disclosed 3 cases with 2 lesions in the
same eye. Mrejen et al. reported a series of 8 patients (mean age
68.6 ± 13.7 years) with PEVAC, with a sole lesion in 7 eyes, and only
one patient presenting two lesions on the same eye.7 Kim et al. recently
described the characteristics of eight eyes of 8 Korean patients with a
mean age of 61.0 ± 11.0 years, diagnosed with PEVAC.4 Similarly, we
present a patient in his early sixties, White of European descent and,
interestingly, we report typical PEVAC lesions with an atypical bilateral
and multifocal presentation. We suggest that the possible underlying
mechanisms that cause one or multiple aneurysmal dilations in one eye,
may be systemic or general, and thus induce PEVAC lesions in both
eyes.

Sacconi et al. reported 6 out of 15 eyes diagnosed with coincident

Fig. 1. A - B) Fundus color photograph of both eyes
showing a perifoveal isolated large aneurismal le-
sions, accompanied by small hemorrhages and small
hard exudates accumulation. (C – D)
Autofluorescence did not reveal significant alteration
of the retinal pigment epithelium. (E − F)
Multicolour image of the macula. (G – H) Fluorescein
angiography of the peripheral retina did not show
any vascular abnormalities. (For interpretation of the
references to colour in this figure legend, the reader
is referred to the Web version of this article.)
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AMD,2 and Kim et al. showed 2 out of 8 eyes with AMD.4 However, in
our patient, we did not evidence any sign of early, intermediate or
advanced AMD, and no anomalous flow signal was present in the outer
retina and the choriocapillaris on OCTA, ruling out the presence of
macular neovascularization.

The main cause of the visual decline in PEVAC is the presence of
intraretinal cystic changes, as in our case. Sacconi et al. reported no
benefit of the anti-VEGF therapy, showing no differences in BCVA and
central macular thickness between patients receiving anti-VEGF
therapy and those without any treatment.2 Kim et al. also described no
improvement after anti-VEGF therapy in two patients.4 Therefore, un-
like exudative microangiopathies secondary to ischemia or inflamma-
tion, or type 1 idiopathic macular telangiectasia, PEVAC shows a
variable response to anti-VEGF. Interestingly, as observed by Sacconi
et al. spontaneous fluctuation of the associated intraretinal fluid might

act as a major confounder when assessing anti-VEGF treatment re-
sponses.2 Querques et al. proposed that progressive retinal endothelial
cell degeneration may be the triggering, vasogenic cellular mechanism
for PEVAC, and this could explain the unresponsiveness to anti-VEGF
treatments.1 In Mrejen et al. study, resolution of exudation was
achieved in two cases, one after 13 anti-VEFG intravitreal injections
and the other after laser photocoagulation.7 In our patient, bilateral
anti-VEGF therapy did not show any anatomical or functional im-
provement after a single intravitreal injection of anti-VEGF. In this
entity anti-VEGF responses may be variable, and often not achieved,
while some patients show a late anti-VEGF response, suggesting that
further investigations are required to better understand the prognosis
and management of this rare entity.

In Sacconi et al. study, there was no evidence of progression of
PEVAC lesions into the RPE during follow-up in any of the 15 cases, and
the lesions remained confined to the retinal layers.2 Seven patients were
followed for 13.0 ± 10.5 months with no evidence of functional or
anatomic changes. In our case, after 6 months follow-up, no anatomical
nor functional worsening was observed in both eyes.

The presence of retinal microaneurysms is classically associated
with diabetic retinopathy, but also present in other retinal vascular
disorders such as retinal vein occlusion, inflammatory diseases, ocular
ischemic syndrome, and macular telangiectasia. Our patient had no
history of systemic disease other than a mitral valve replacement due to
mitral valve regurgitation. No signs of any other ocular condition were
observed. In cases with idiopathic macular telangiectasia type 1, also
known as aneurysmal telangiectasia, patients tend to be younger and
present with multiple capillary, venular and arteriolar aneurysms, with
intraretinal microangiopathy. Typically, both the superficial and the

Fig. 2. Both fluorescein angiography and indocyanine green angiography reveal the isolated perifoveal exudative vascular aneurysm lesions in the right (A–B) and
left eye (C–D) respectively for the early and late frames (E–H), with absence of any other retinal or choroidal vascular abnormality associated.

Fig. 3. Optical coherence tomography (OCT) shows a cystoid macular edema in
both eyes (A: right eye; B: left eye). (C-D) OCT at six months showing only a
subtle fluid shift.

Fig. 4. A - B) Optical coherence tomography angio-
graphy (OCTA) shows aneurysmal lesions in the su-
perficial capillary plexus in the 3 × 3 and 9 × 9 mm
exploration area. (C to E) OCT shows the three ty-
pical perifoveal exudative vascular anomalous com-
plex (PEVAC) lesions (as round hyperreflective in-
traretinal structures with a dark lumen containing
variably reflective material) in the right eye, with
flow signal correlating with the intraretinal aneur-
ysmal lesion in the fundus and structural OCT.
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deep capillary plexus are affected and it is associated with intraretinal
cystic changes and lipid deposition.1,2 A profound exudation is con-
stantly observed and some patients show minimal, patchy nonperfusion
or capillary ischemia. Furthermore, macular telangiectasia type 1 ty-
pically responds well to anti-VEGF treatment.

4. Conclusion

In conclusion, we describe a case of an uncommon and poorly
known macular disorder such us PEVAC, with an atypical bilateral and
multifocal presentation, with multiple lesions in one eye. To our
knowledge, this is the first reported case of bilateral PEVAC lesions.
Hence, PEVAC should be included in the differential diagnosis of
perifoveal aneurysmal abnormalities with bilateral intraretinal cystic
changes. Further studies are warranted in order to investigate the origin
and mechanisms associated with this entity as well as the optimal
management.

Patient consent

Written informed consent was obtained to publish the case report.
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