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MEWDS is a true primary choriocapillaritis and basic
mechanisms do not seem to differ from other choriocapillaritis

entities
Introduction

In choroiditis, fundoscopic examination is very limited.
Only the choroidal foci of sufficient importance causing
yellow-white discoloration can be visible through the retinal
pigment epithelium (RPE). This is the reason why several
inflammatory choroidal entities, with different pathophysio-
logic mechanisms, were grouped under the general term
“white dot syndromes”.1 With the advent of indocyanine green
angiography (ICGA), we gained access to the choroidal
compartment which allowed the differentiation between the
two main mechanisms at the origin of choroidal inflammatory
pathology: choriocapillaris diseases (inflammatory chorioca-
pillaropathies/choriocapillaritis) and stromal diseases (stromal
choroiditis). Primary inflammatory choriocapillaropathies
include multiple evanescent white dot syndrome (MEWDS),
acute posterior multifocal placoid pigment epitheliopathy
(APMPPE), idiopathic multifocal choroiditis (MFC), serpigi-
nous choroiditis as well as acute macular neuroretinopathy
such as acute zonal occult outer retinopathy (AZOOR).2,3 In
these conditions, ICGA shows patchy or geographic hypo-
fluorescent areas of variable sizes more clearly visible on the
late frames. These areas correspond to areas of hypo or non-
perfusion of the choriocapillaris. Recently, optical coherence
tomography angiography (OCT-A), a new imaging technique
which allows visualization of the retinal and choroidal vas-
culature, was developed. It has the advantage of being fast and
easy to acquire, non-invasive, and depth-selective.4 OCT-A of
active lesions of APMPPE and serpiginous choroiditis
revealed areas of non-perfused choriocapillaris which corre-
sponded topographically to hypofluorescent areas in ICGA,5,6

supporting the theory of choriocapillaris hypo and/or non-
perfusion as the origin of these diseases. However, a recent
study by Pichi et al.7 has created doubt about choriocapillaritis
being the origin of the morphological and functional alter-
ations in MEWDS,7 as OCT-A seems not to show any alter-
ations in choriocapillaris circulation. We present in detail the
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reasons why choriocapillaritis should not be discarded as the
origin of the pathological lesions in MEWDS.

Arguments in favor of MEWDS being a primary
choriocapillaritis
Choriocapillaritis entities belong to the same
nosological group
Numerous reports indicate that primary choriocapillaritis
entities (i.e., MEWDS, APMPPE, MFC, serpiginous choroidi-
tis, and intermediary forms) belong to the same nosological
group.8e11 These are young patients who present with uniform
symptoms described as blurred vision, photopsias, and visual
field disturbances12e14 probably caused by ischemic damage to
photoreceptor outer segments due to inflammatory non-
perfusion of the choriocapillaris. In more than 50% of pri-
mary choriocapillaritis patients, a viral flu-like episode precedes
the onset of the disease.8,11 MEWDS patients conform perfectly
to all points of this nosological ensemble. For more than two
decades, this group has also been united by ICG angiographic
findings showing diverse patterns of hypofluorescence
depending on the level and importance of choriocapillaris
involvement. Most reports for nearly three decades have inter-
preted these ICGA signs as choriocapillaris non-perfusion.

Therefore, it is very unlikely that these ICGA findings are
suddenly attributed to a new, questionable mechanism solely
for MEWDS and not other choriocapillaritis entities.
Different choriocapillaritis entities can occur in the
same patient
In addition to similar nosological characteristics, indicating
a similar physiopathological process and the involvement of a
similar structure, namely the choriocapillaris, numerous
reports have shown that more than one type of chorioca-
pillaritis can occur in the same patient,15e20 underlining the
unitarian character of this group of disorders. MEWDS
patients that have evolved to MFC have been described,
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Fig. 1. An example of two different choriocapillaritis entities occurring in the same patient. A 40-year-old woman presented with decreased visual acuity in

her left eye associated with photopsias. Best corrected visual acuity (BCVA) was 20/20 in the right eye and 20/32 in the left eye. Anterior segment biomicroscopy

and intraocular pressure were normal in both eyes. (1a) Color fundus photography of the left eye revealed subtle deep retinal white spots in the posterior pole

around the optic disk and in the midperipheral nasal retina. (2a) The visual field revealed enlargement of the blind spot and a temporal scotoma. (3a) Hyper-

autofluorescent areas on fundus autofluorescence (FAF), which were (4a) early hyperfluorescent in fluorescein angiography (FA), and (5a) late hypofluorescent on

indocyanine green angiography (ICGA) co-localized with the fundus lesions. These are all disease-defining characteristics of multiple evanescent white dot

syndrome (MEWDS). Recovery was complete at 10 weeks without any treatment. One year later, the patient presented again with scotomas accompanied by

photopsias in her left eye. (1b) The fundus exhibited chorioretinal scars nasally to the optic disc, characteristic of idiopathic multifocal choroiditis (MFC). (2b)

Visual field testing revealed a new temporal scotoma. (3b) Both FAF and (4b) FA revealed only faint lesions, (5b) whereas on late ICGA, new hypofluorescent

lesions were evident, a disease pattern corresponding to MFC. Lesions disappeared a month after a sub-Tenon injection of triamcinolone acetonide (40 mg). (2c) At

the last follow-up, the visual field was normal, (1c) but chorioretinal scars were visible in the color fundus photograph, (2c) the visual field recovered, and (3c) the

FAF, (4c) FA, and (5c) ICGA normalized except for the presence of scars.
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supporting the hypothesis of a common mechanism. Fig. 1
shows an overlapping case of MEWDS with MFC.
Absence of OCT-A signs does not mean absence of
perfusion pathology in the choriocapillaris
Pichi et al.7 based their hypothesis of absence of
involvement of the choriocapillaris due to the lack of
abnormalities on OCT-A and suggested that MEWDS is a
primary disease of the photoreceptor/RPE complex. In our
opinion, a normal OCT-A is not enough to discard the long-
lasting theory that MEWDS is a choriocapillaritis. OCT-A
generates images of the retinal and choroidal vasculature by
detecting the movement of red blood cells inside the vessels
between two consecutive scans of the same area.21 As this
method detects vascular blood flow within a determined time
frame, there is a slowest and fastest detectable blood flow.22

If the vascular flow is outside this range, the OCT-A will not
capture it. At the posterior pole, the choriocapillaris is a
dense and complex network of capillaries22e24 in which the
blood flows slowly.25 With current commercially available
technology, evaluation of the choriocapillaris is still beyond
the capacity of OCT-A, which is not able to identify small
low-flow vessels.22,23,26,27 As MEWDS is an end-capillary
disease with very slow flow in these tiny capillaries, we
deduce that the reason for the lack of abnormalities in OCT-A
is simply because this device is unable to detect the much
reduced vascular flow at this level. Fig. 2 illustrates a typical
MEWDS case with normal OCT-A.

Primary inflammatory choriocapillaropathies are a disease
spectrum ranging from benign diseases, such as MEWDS, to
chorioretinal-destroying diseases, such as APMPPE, MFC, and
serpiginous choroiditis.8 In our opinion, the clinical and angio-
graphic phenotype is determined by the extension, severity, and
level of vaso-occlusive process. MEWDS is probably charac-
terized by a reversible involvement of small vessels, whereas
larger vessels are involved in APMPPE, MFC, and serpiginous
choroiditis. The lack of sensitivity of OCT-A in detecting fine
choriocapillaris non-perfusion areas can be further illustrated by
a case report of serpiginous choroiditis (Fig. 3).5
Hypofluorescence on ICGA can not be explained by
absence of fixation of ICG as diseased areas tend to fix ICG
Pichi et al.7 found that hypofluorescent lesions scattered
throughout the entire fundus in the late phase of ICGA in



Fig. 2. A classical case of multiple evanescent white dot syndrome (MEWDS) with absent signs on optical coherence tomography angiography (OCT-A). A 31-

year-old woman presented with acute blurred vision in her right eye. Upon ocular examination, her best corrected visual acuity (BCVA) was 20/50 in the right eye

and 20/20 in the left eye. Biomicroscopy of the anterior segment and intraocular pressure were normal in both eyes. (1a) Color fundus photography of the right eye

revealed deep retinal white spots in the posterior pole and around the optic disc. (2) These lesions corresponded topographically to early hyperfluorescent lesions in

fluorescein angiography (FA), (3) late hypofluorescent lesions on indocyanine green angiography (ICGA), and (4) hyperautofluorescent lesions on fundus auto-

fluorescence (FAF). (5a and 5b) Cross-sectional optical coherence tomography (OCT) scans demonstrated disruption of the ellipsoid zone corresponding to the

deep retinal white spots seen by color photography and FAF. These are all disease-defining characteristics of multiple evanescent white dot syndrome (MEWDS).

(6a and 6b) When analyzing the optical coherence tomography angiography (OCT-A), we found no visible pathological alterations or differences between the two

eyes. Recovery was complete after 10 weeks without any treatment.
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100% of the eyes studied and that these lesions seemed to
exceed the lesions documented by fundus photography and
fluorescein angiography (FA). The authors defend chorioca-
pillaris hypoperfusion is not present in MEWDS, and the
justification for the hypofluorescent lesions on ICGA is the
presence of diminished ICG uptake by the disrupted RPE
cells. We do not agree with this hypothesis. Chang et al.28

showed in vitro uptake of ICGA by RPE cells, and ICG flu-
orescence was greater, not diminished, in disrupted RPE cells
than in intact RPE cells due to increased permeability through
the damaged cell membranes. Clinically, diseased RPE is not
characterized by an absence of fixation of the ICG molecules
but by increased fixation. We illustrate this increased uptake
with three clinical examples of RPE damage with late hyper-
fluorescence, one as a consequence of mechanical trauma with
Berlin's edema (Fig. 4) and the other two caused by inflam-
matory damage (Fig. 5).
Primary outer segment/RPE disease presents differently
It has been proposed that MEWDS is a pure “photo-
receptoritis”,7 with the loss of photoreceptors’ inner and outer
segments being the origin of the classical clinical picture of
MEWDS. When considering cases of pure photoreceptoritis as
described by Aleman et al.,29 the clinical picture is charac-
terized by a quite different phenotype. We present an illus-
trative case of primary photoreceptoritis in Fig. 6, presenting
without fundus lesions nor FA nor ICGA lesions.
Final comment

Beyond the remarkable iconographic contribution of the
study by Pichi et al.,7 the physiopathogenic explanation the
authors give for these lesions is difficult to endorse for two
main reasons. First, OCT-A is not sensitive enough to detect
end-choriocapillaris perfusion disturbances. Second, ICGA
hypofluorescent areas can not be explained by a masking
effect or a speculative lack of indocyanine fixation.

OCT-A detects intravascular flow, but to detect the presence
or absence of flow, vessels have to be of a certain size and have
sufficient flow. The device is excellent for analyzing retinal
perfusion, including superficial and deep retinal circulation, as
well as choroidal neovessels, where flow is substantial. Thus, the
device is very much suited for analyzing retinal perfusion in
diabetic retinopathy, where it can show rarefication of peri-
foveal vessels, as well as following high-flow neovessels in
wet age-related macular degeneration.30,31 In contrast, the cho-
riocapillaris is characterized by a low pressure/low flow and
labile circulation, especially in its terminal network and, there-
fore, is probably not detected byOCT-A.As such, anomalies can
not be judged, making this device unsuitable for detecting
choriocapillaris perfusion disturbances.32 We showed that, even
in choriocapillaritis entities, such as serpiginous choroiditis, in
which choriocapillaris perfusion is severely impaired in larger
vessels, OCT-A performs less suitably than ICGA in identifying
choriocapillaris non-perfusion areas.5 MEWDS is the least
severe of the choriocapillaritis entities, as involved areas are



Fig. 3. Comparison of indocyanine green angiography (ICGA) and optical coherence tomography angiography (OCT-A) findings in a case of serpiginous cho-

roiditis. A 65-year-old man presented with blurred vision in his left eye for 2 months. Ocular examination revealed a best corrected visual acuity (BCVA) of 1.25 in

both eyes. Biomicroscopy of the anterior segment and intraocular pressure were normal in both eyes. Color fundus photography revealed typical serpiginoid lesions

in the left fundus (not shown) but a (1) quasi-normal right eye showing a few dyspigmented areas. (2) Fluorescein angiography (FA) was normal in the right eye.

(3a: intermediate & 3b: late) Indocyanine green angiography (ICGA) revealed hypofluorescent areas in the right and left eyes (not shown), indicating areas of non-

perfusion in the posterior pole choriocapillaris. Based on the bilateral involvement and the clinical presentation, FA, ICGA, and the negative work-up for systemic

or infectious disease, the patient was diagnosed with serpiginous choroiditis. (4a and 4b) After sub-Tenon triamcinolone acetonide therapy and (5a and 5b)

subsequent mycophenolic acid therapy, ICGA signs did not change substantially. (6a and 6b) After treatment with oral prednisone, cyclosporine, and mycophenolic

acid, hypoperfused areas decreased substantially on ICGA and were only faintly visible on intermediate phase ICGA frames. (3c, 4c, and 5c) OCT-A revealed non-

perfused areas in parallel with ICGA lesions before aggressive triple immunosuppressive treatment was introduced. (6a) After aggressive therapy, faint hypo-

fluorescent lesions were only seen on intermediate ICGA frames and (6b) not on late frames. (6c) No anomaly was seen any more on OCT-A, indicating that ICGA

was more sensitive than OCT-A for occult subclinical hypoperfusion, and that a normal image on OCT-A does not exclude hypoperfusion.

Fig. 4. Increased uptake of indocyanine green (ICG) in damaged areas. This is a case of Berlin's edema with photoreceptor and retinal pigment epithelium

(RPE) damage after a blunt trauma. (1) Hyperfluorescence in the early and (2) late phases of fluorescein angiography (FA). (3) In the area corresponding to the

absence of photoreceptors and irregularities of the RPE on optical coherence tomography (OCT) (right), there is hyperfluorescence in this damaged area, indicating

fixation of the ICG molecule (left).
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Fig. 5. Case of ocular sarcoidosis with choroiditis (left) and case of ocular tuberculosis with choroiditis (right). Note the hyperfluorescent lesions on indocyanine

green angiography (ICGA).
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rarely confluent; in contrast to APMPPE, more adequately
named acute multifocal ischemic choriocapillaritis (AMIC) by
Deutman,33 in which choriocapillaris non-perfusion usually
involves larger confluent areas. This constellation of a lesion
process situated at the end-circulatory level of the chorioca-
pillaris vascular network, where pressure and flow are low,
explains why OCT-A appears normal in MEWDS, as it is not
suited for the analysis of these structures.

The second problem is the authors’ unconvincing inter-
pretation of the ICGA hypofluorescent dark areas in 100% of
their MEWDS patients. The masking effect is well-known to
play a minor role in ICGA, as the infrared wavelengths can
Fig. 6. Photoreceptoritis. A 46-year-old man presented with sudden and profound

acuity (BCVA) was hand motion in the right eye and 20/20 in the left eye. Anterior

Color fundus photographs of the right eye revealed no abnormalities. (2a) The visua

defect �25.75 dB). (3a) Cross-sectional optical coherence tomography (OCT) throu

zone. (4a) Fundus autofluorescence (FAF) showed no significant alterations. (5a) T

perfusion anomaly (no hypofluorescent areas) was seen on indocyanine green angi

(1b) Fundus color photography was unchanged. (2b) The visual fields improved (m

same location, demonstrated the reappearance of a still disrupted hyperreflective ell

and (6b) ICGA did not present relevant abnormalities. This case represents a primar

perfusion anomaly.
“see” through the RPE, regardless of whether it is damaged or
edematous. Only heavily pigmented or thick lesions can pro-
duce masking on ICGA, but certainly not tissue edema or
alterations in one or several tissue layers. In our chorioca-
pillaritis case, masking effect could be an explanation if there
was only slight attenuation of the hypofluorescence. However,
the heavy hypofluorescence regularly seen in MEWDS cannot
be caused by a masking effect. The lack of alleged impreg-
nation of RPE by indocyanine green is even more dubious in
explaining hypofluorescent dark areas. Consequently, hypo-
fluorescent areas seen on ICGA frames in MEWDS can only
result from impaired circulation not allowing the indocyanine
visual loss in his right eye. Upon ocular examination, the best corrected visual

segment biomicroscopy and intraocular pressure were normal in both eyes. (1a)

l field of the right eye revealed global and severe sensitivity depression (mean

gh the nasal periphery demonstrated an absence of the hyperreflective ellipsoid

he retinal vasculature was normal on fluorescein angiography (FA) and (6a) no

ography (ICGA). Five months later, BCVA improved to 1/20 in the right eye.

ean defect �11.96 dB) and (3b) cross-sectional follow-up OCT, scanned in the

ipsoid zone, explaining the better visual field performance. (4b) FAF, (5b) FA,

y photoreceptoritis with no other clinical signs and no sign of a choriocapillaris
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dye to properly reach these areas. In MEWDS, perfusion
disturbances are completely reversible after a few weeks,
which is not the case in more severe choriocapillaritis cases,
such as APMPPE or serpiginous choroiditis. Hypofluorescent
areas co-localize with areas of increased fundus auto-
fluorescence (FAF), with areas of disruption of outer segments
on optical coherence tomography (OCT), and with visual field
defects, characterizing MEWDS as in other choriocapillaritis.

In summary, we demonstrated the crucial role of chorio-
capillaris hypoperfusion or non-perfusion as the origin of
choriocapillaritis entities, including MEWDS, resulting in
ischemic damage to the outer retina and possibly the RPE.
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