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Purpose: The aim of this study was to compare primary versus secondary forms of
multiple evanescent white dot syndrome (MEWDS) at T0 (baseline) and T1 (1–4 months
after the onset of symptoms).

Methods: A total of 101 eyes in 100 patients were included in a multicentric
retrospective study.

Results: Secondary MEWDS was defined as MEWDS associated with underlying
chorioretinal inflammatory pathologies, mainly multifocal choroiditis and punctuate inner
choroidopathy. Patients with secondary MEWDS were older (P = 0.011). The proportion of
women (P = 0.8), spherical equivalent (P = 0.3), and best-corrected visual acuity at T0 (P =
0.2) were not significantly different between the two groups. The area of MEWDS lesions on
late-phase indocyanine green angiography was significantly smaller in secondary MEWDS
(P = 0.001) and less symmetrical with respect to both horizontal (P = 0.003) and vertical (P =
0.004) axis. At T0, neither the clinical (P = 0.5) nor the multimodal imaging (P = 0.2)
inflammation scores were significantly different between the groups. At T1, the multimodal
imaging inflammation score was higher in secondary MEWDS (P = 0.021).

Conclusion: In secondary MEWDS, outer retinal lesions are less extensive and located
close to preexisting chorioretinal lesions. Mild signs of intraocular inflammation on
multimodal imaging are more frequent in secondary MEWDS during recovery. These
findings suggest that chorioretinal inflammation may trigger secondary MEWDS.

RETINA 42:2368–2378, 2022

Multiple evanescent white dot syndrome
(MEWDS) is defined as a transient retinal inflam-

matory disease characterized by discrete white dots
disseminated on the fundus and associated with foveal
granularity.1 It is most often unilateral, but bilateral
forms do exist.2 The classic form of MEWDS usually
affects young, slightly myopic, female patients and
resolves spontaneously within a few weeks. Some
authors have hypothesized that MEWDS may be trig-
gered by a viral infection as many patients describe
flu-like symptoms preceding the vision loss, but there
is no formal evidence of this to date.1 Fundus auto-
fluorescence (FAF) provides key information with hy-
perautofluorescent spots and dots, which disappear
after retinal photobleaching.3 Fluorescein angiography
(FA) is poorly specific and shows “wreath-like” hyper-
fluorescence, whereas late-phase indocyanine green
angiography (ICGA) shows multiple hypofluorescent

spots and dots, colocalizing with, but outnumbering
the hyperautofluorescent lesions.4 Spectral domain
optical coherence tomography (SD-OCT) shows areas
of disruption of the ellipsoid zone (EZ) corresponding
to large hyperautofluorescent and hypofluorescent
lesions on ICGA: these lesions are called “spots.”5–7

The second type of lesions found on SD-OCT is hy-
perreflective spicules in the outer nuclear layer (ONL)
that colocalize with punctate hyperautofluorescent and
hypofluorescent lesions on ICGA: these lesions are
called “dots.”6,7 Moreover, in the very early stages
of the disease, SD-OCT shows a subfoveal hyperre-
flective dome-shaped lesion.8 These multimodal imag-
ing findings for MEWDS suggest that the disease may
be caused by inflammation of photoreceptors.6,7 Other
authors argue that photoreceptor dysfunction in
MEWDS could be secondary to retinal pigment epi-
thelium (RPE) damage.9–11
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Since the first description by Jampol,1 several cases
of MEWDS “overlapping” with other retinal diseases
have been reported. Numerous authors have described
MEWDS occurring at the same time as multifocal
choroiditis (MFC) or punctuate inner choroidopathy
(PIC),12–14 some questioning whether MEWDS and
MFC/PIC share the same pathogenesis.13,15 Further-
more, it has been reported that choroidal neovascula-
rization (CNV), including CNV secondary to
choriocapillaritis (such as MFC and PIC), may trigger
MEWDS.16 MEWDS-like lesions have also been re-
ported in ocular toxoplasmosis (OT),10 pseudoxantho-
ma elasticum,17 Best disease—with or without
CNV12,18—and even after retinal detachment sur-
gery.19 Recently, Essilfie et al19 described forms of
secondary MEWDS which they have termed “Epi-
MEWDS” and suggest that it could be caused by dam-
age to the RPE or Bruch membrane. In short, MEWDS
could either be idiopathic or triggered by a preexisting
or underlying chorioretinal disease. Throughout this
article, we will refer to the idiopathic forms of
MEWDS as “primary MEWDS.” When MEWDS is
associated with an underlying chorioretinal disease, it
will be referred to as “secondary MEWDS.”
In this study, we aim to compare the multimodal

imaging characteristics of primary and secondary
forms of MEWDS, to define their clinical spectrum.

METHODS

Patient Selection

We retrospectively reviewed the records of patients
diagnosed with MEWDS between July 2010 and
August 2021 in several retinal reference centers across
France (Hospices Civils de Lyon–Lyon; Fondation
Rothschild– Paris; Centre Monticelli–Marseille). The
diagnosis, based on the multimodal imaging charac-
teristics of MEWDS described above, was confirmed
by at least two retinal specialists (Y.S., A.C., B.W., or

P.G.). Any disagreements were assessed by a third
senior examiner (L.K., M.M.F., or T.M.). Patients who
did not meet the diagnosis criteria or had insufficient
multimodal imaging at baseline or during follow-up
were excluded. This research was conducted in accor-
dance with the Declaration of Helsinki. An international
review board approved this study (Ethics Committee of
the French Society of Ophthalmology, IRB 00008855
Société Française d’Ophtalmologie IRB#1).

Data Collection

We collected patient demographics, medical history,
clinical, and multimodal imaging features at baseline
and during the follow-up. Examinations included best-
corrected visual acuity (BCVA), slit-lamp examina-
tion, dilated fundus examination, and multimodal
imaging. Fundus photographs were obtained using
either Eidon retinograph (CenterVue, Padova, Italy) or
the ultra-wide-field Optos California system (Optos
PLC, Dunfermline, Scotland, United Kingdom). SD-
OCT, FAF, FA, and ICGA were performed using
SPECTRALIS SD-OCT and HRA (HRA SPECTRA-
LIS, Heidelberg Engineering, Heidelberg, Germany).
Findings were recorded at baseline during the acute

phase (T0) up to 4 weeks after the onset of symptoms.
T1 lasted from 1 month up until 4 months after the onset
of symptoms,6 and T2 from 4 months after the onset of
symptoms until the end of follow-up. If the patient at-
tended multiple appointments during T1, we selected the
one with most complete multimodal imaging.
Bilateral MEWDS was defined as the presence of

multimodal imaging features consistent with MEWDS in
both eyes at the same time. In these cases, both eyes
were included. Complete medical records were screened
for the whole follow-up period. A recurrence was
defined as a new episode of MEWDS occurring in the
same or the contralateral eye, after complete recovery
from the first episode, evidenced on multimodal imaging.

Group of Patients

The patients were divided into two groups (primary or
secondary MEWDS) by the panel of retinal specialists.
MEWDS was defined as secondary if any underlying
ocular pathology had been diagnosed before T0, at T0,
or during T1 or T2. Paraclinical tests such as laboratory
testing or CT scans/MRIs were not prescribed system-
atically, but at the ophthalmologists’ discretion.

Outcome Measures

Patient demographics and disease characteristics
were compared between the two groups. The image
characteristics were also analyzed.
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Area of Multiple Evanescent White Dot Syndrome
Lesions on Late-Phase Indocyanine
Green Angiography

The area of MEWDS lesions on late-phase ICGA was
measured for each eye at T0 on the 55° images centered
on the macula obtained with SPECTRALIS HRA (Hei-
delberg Engineering). Late-phase ICGA images were cap-
tured between 20 and 35 minutes after the intravenous
injection. All images were adjusted to the same size (1536
· 1536 pixels) and resolution (87.5 pixels per inch). The
freehand tool in the ImageJ software program (version
2.1.0/1.53c, https://imagej.net) was used to manually draw
the borders of the hypofluorescent lesions on late-phase
ICGA. Before any measurements were taken, the software
was calibrated according to the scale bar (200 mm) for all
the FAF and ICGA images captured using SPECTRALIS
HRA (Heidelberg Engineering). Fundus autofluorescence
images were used to distinguish MEWDS lesions from
other hypofluorescent structures or lesions on ICGA.
Because MEWDS lesions are hyperautofluorescent, the
borders of the hypoautofluorescent areas on the optic disc
and retinal lesions causing secondary MEWDS were
drawn using the freehand tool on the FAF images and
then subtracted from the total area of hypofluorescence on
late-phase ICGA. The selected areas were saved in the
Region of Interest (ROI) manager to calculate the area of
MEWDS lesions in mm2. Measurements were not taken
when the borders of the hypofluorescence were not visible
because of poor quality ICGA images.
We divided the area of MEWDS lesions by the total

area of the ICGA image (250 mm2 for each image after
calibrating size and resolution as explained above) to
obtain the percentage of pathological area on the IC-
GA image. The horizontal symmetry of MEWDS
lesions was assessed based on a horizontal axis pass-
ing through the center of optic disc and the fovea: we
compared the area of MEWDS lesions located above
and below the axis with a “horizontal symmetry ratio”
of 0 to 1. The vertical symmetry of MEWDS lesions
was assessed based on a vertical axis passing through
the center of optic disc. We defined a peripapillary
area within a circle with a radius of 3.6 mm (twice
the standard disc diameter of 1.8 mm)20 centered on
the optic disc. Within this peripapillary area, we com-
pared the area of MEWDS lesions located on the nasal
and temporal sides of the vertical axis with a “vertical
symmetry ratio” of 0 to 1. For both ratios, the numer-
ator was the smallest hypofluorescent area (whether it
was superior, inferior, temporal, or nasal) and the
denominator was the largest area. A ratio of 0 meant
no lesions were found on one side of the axis, and a
ratio of one meant equal areas of MEWDS lesions
were measured on both sides of the axis (Figure 1).

Fundus Autofluorescence

Fundus autofluorescence images were recorded at T0
and T1. Owing to the poorer quality of FAF images
compared with ICGA images, we decided not to measure
the area of hyperautofluorescent lesions on the FAF
images because the measurements would have been less
accurate. However, for each case, we determined whether
hyperautofluorescent and hypofluorescent lesions on
ICGA colocalized and whether similar symmetry ratios
were observed on the FAF and ICGA images.

Subfoveal Choroidal Thickness

Subfoveal choroidal thickness (CT) was measured
at T0 and T1 on SD-OCT scans with or without
enhanced depth imaging (EDI), whenever the posterior
limit of choroid was seen, using the caliper function
(Heidelberg Eye Explorer V.5.6.1.0; Heidelberg Engi-
neering, Heidelberg, Germany). Eighteen patients
treated with steroids before the onset of symptoms or
during follow-up were excluded from the CT analysis.

Inflammation Scores

A clinical inflammation score of 0 to three was
defined at T0 and T1 as follows: one point for anterior
chamber inflammation, one point for vitritis, and one
point for optic disc edema.
A multimodal inflammation score was defined at T0

and T1 as follows: one point for papillitis on FA (defined
as papillary leakage on FA), one point for vasculitis on
FA (defined as retinal vascular leakage on FA), and one
point for vitritis on SD-OCT (defined as the presence of
hyperreflective dots in the vitreous on SD-OCT).

Statistics

Categorical variables are presented as numbers and
percentages, whereas continuous variables are pre-
sented as mean and SD or medians and interquartile
range [IQR]. For categorical variables, the compari-
sons between the groups were calculated using the
Chi-square test. For continuous variables, the compar-
isons between the groups were calculated using the t-
test or the nonparametric Mann–Whitney test accord-
ing to the normality. A P-value, 0.05 was considered
statistically significant. All analyses were performed
using SAS version 9.4 (SAS Institute Inc, Cary, NC).

RESULTS

A total of 101 eyes in 100 patients were included in
our study: 60 eyes with primary MEWDS in 59 patients
and 41 eyes with secondary MEWDS. Secondary
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MEWDS included patients with PIC/MFC who was
active, inactive, or complicated by CNV; other inflam-
matory diseases of the posterior segment; CNV with
various etiologies; and unspecific atrophic scars (Table
1, Figure 2 and 3). One patient (1.0%) had bilateral
primary MEWDS. The median [IQR] period between
the onset of symptoms and the first appointment (T0)
was not significantly different between the two groups,
at 9.5 days [5.0–14.0] for primary MEWDS and 7.0
days [6.0–12.0] days for secondary MEWDS.
In secondary MEWDS, the underlying pathology had

been diagnosed before T0 in 20 patients (48.8%) within
a median [IQR] period of 24.0 [1.5–66.0] months, at T0
in 18 patients (43.9%), and at T1 or T2 in three patients
(7.3%) within a median [IQR] period of 2.0 months
[1.8–3.5]. When the underlying pathology was chronic
and could recur (i.e., all etiologies except atrophic
scars), MEWDS occurred at the same time as disease
recurrence in 30 patients (76.9%).
After the onset of symptoms, the median [IQR]

duration of follow-up was 2.0 [0.3–9.8] months for pri-
mary MEWDS and 19.0 [3.0–36.0] months for second-
ary MEWDS. At T0, FAF was performed on 97 eyes
(96.0%), SD-OCT on 95 eyes (94.1%), FA on 86 eyes
(85.1%), and ICGA on 84 eyes (83.2%). The area of
MEWDS lesions on ICGA was not measured in six
patients with secondary MEWDS, although the ICGA
images were available. In one case, the ICGA image
had been captured too late (60 minutes), resulting in
the absence of visible hypofluorescence. The other five
patients all had MEWDS lesions around chorioretinal
scars because of MFC/PIC, and the ICGA hypofluores-
cence of MEWDS could not be precisely distinguished
from choroiditis. At T1, ophthalmologic findings were
collected for 83 eyes (82.2%). FAF was obtained for 63

eyes (62.4%), SD-OCT for 73 eyes (72.3%), FA for 19
eyes (18.8%), and ICGA for 20 eyes (19.8%).

Patient Characteristics and Clinical
Characteristics at T0

The mean (SD) age of the whole cohort was 28.4 (11.0)
years, and patients were mostly women (n = 81, 82.0%).

Fig. 1. Methodology used to
measure MEWDS lesions on late-
phase ICGA. A. Hypofluor-
escence on late-phase ICGA was
bordered in ImageJ using the
freehand tool (yellow borders).
The surface area of MEWDS
lesions on the posterior pole was
measured after subtracting the hy-
poautofluorescence from the optic
disc or chorioretinal lesions (blue
borders). To assess the symmetry
of MEWDS with respect to a
horizontal axis (red line), we
compared the area of MEWDS
lesions above and below a hori-
zontal axis with a ratio from 0 to
1. B. We defined a peripapillary
area (green circle) within a circle
with a radius of 3.6 mm centered
on the optic disc. To assess the
symmetry of MEWDS with

respect to a vertical axis (white line), we compared the area of MEWDS lesions within the green circle on the nasal and temporal side of a vertical axis with a ratio
from 0 to 1.

Table 1. Etiologies of MEWDS

Etiologies
N

(Eyes)

Primary MEWDS 60
Secondary MEWDS 41
PIC/MFC 24

Active PIC/MFC 10
Inactive PIC/MFC 5
Complicated by CNV 9

Other inflammatory diseases of posterior
segment

9

Ocular toxoplasmosis 7
Birdshot chorioretinopathy 1
Optic neuritis on multiple sclerosis 1

CNV (etiology other than PIC/MFC) 6
Best disease 2
Atrophic scar on congenital ocular

toxoplasmosis
1

Idiopathic atrophic scar 1
Coloboma of optic papilla (Figure 2) 1
Idiopathic CNV 1

Atrophic scars (etiology other than PIC/MFC
and without CNV)

2

Cryotherapy on peripheral retina 1
Radiotherapy to treat retinoblastoma

(Figure 3)
1

MEWDS, multiple evanescent white dot syndrome; MFC,
multifocal choroiditis; PIC, punctuate inner choroidopathy;
CNV, choroidal neovascularization.
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The mean (SD) spherical equivalent was22.0 (3.5) diop-
ters. Patients with secondary MEWDS were older (P =
0.011), with fewer visible spots or dots on the fundus (P =
0.013) at T0. The proportion of women (P = 0.8), spher-
ical equivalent (P = 0.3), BCVA (P = 0.2), and presence
of previous flu-like symptoms (P = 0.1) was not signifi-
cantly different between the groups. No difference was
found in the clinical (P = 0.5) and multimodal imaging
(P = 0.2) inflammation scores in primary versus secondary
MEWDS. Finally, CT was not significantly different
between the groups (P = 0.1) (Table 2).

Comparison of the Spatial Distribution of Multiple
Evanescent White Dot Syndrome Lesions

The area of MEWDS lesions on late-phase ICGA was
significantly smaller in secondary MEWDS (P = 0.001).
The mean (SD) pathological area represented 40.6%
(23.2) of the total surface area of the ICGA image in
primary MEWDS compared with 19.0% (12.5) in sec-
ondary MEWDS. Within the peripapillary area defined

above, the area of MEWDS lesions was also signifi-
cantly smaller in secondary MEWDS (P = 0.018).
The distribution of MEWDS lesions was less symmet-

rical with respect to both horizontal (P = 0.003) and
vertical (P = 0.004) axis in secondary MEWDS (Table 3).
When the chorioretinal lesion supposedly causing the

MEWDS was located either on the superior or inferior
hemiretina (n = 16), the MEWDS lesions were larger in
the hemiretina containing the chorioretinal lesion in 16
eyes (100%). When the chorioretinal lesion supposedly
causing the MEWDS was located either on the nasal or
temporal hemiretina (n = 22), MEWDS lesions in the
peripapillary area were larger in the hemiretina containing
the chorioretinal lesion in 81.8 eyes (81.8%) (Figure 4).
Concerning the spatial distribution of MEWDS

lesions on FAF images, the visual comparison of
FAF and ICGA images showed hyperautofluorescent
and hypofluorescent lesions on ICGA colocalized.
Similar symmetry ratios were observed on FAF
images compared with ICGA images but were not
measured, as explained above.

Fig. 2. Secondary MEWDS in a 22-year-old woman with a history of retinoblastoma treated with radiotherapy in the right eye. A. Retinography 8 days
after the onset of symptoms showing the retinal scar from the retinoblastoma with no sign of recurrence. The visual acuity was measured at 20/40 in this
eye. B. FAF 8 days after the onset of symptoms showing hyperautofluorescent spots and dots. C. Late phase of ICGA demonstrating corresponding
hypofluorescent lesions. D. FAF 15 days after onset showing an increase in MEWDS lesions. E. FAF 2 months after onset showing partial retinal
recovery. F. SD-OCT 8 days after onset, showing spicules (blue circle), and EZ disruptions (orange circle). G. SD-OCT 2 months after onset dem-
onstrating a decrease in the spicules, but some areas of EZ disruption were still visible.
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Evolution of Multiple Evanescent White
Dot Syndrome

The median [IQR] time from the onset of symptoms to
T1 was not significantly different between groups with
63.5 days [47.0–90.3] for primary and 64.0 days [52.8–
93.3] for secondary MEWDS (P = 0.7). At T1, the mean
BCVA was better for primary MEWDS (P = 0.006).
Moreover, the multimodal imaging inflammation score
was lower in primary MEWDS compared with second-
ary MEWDS (P = 0.021). None of the other clinical nor
imaging characteristics were found to be significantly
different between the two forms of MEWDS. The dif-
ference in CT between T0 and T1 was not significantly
different between the two groups (P = 0.6, Table 4).
Overall, a total of 18 patients experienced MEWDS

recurrence (18.0%). MEWDS recurrences were not
significantly more frequent in primary MEWDS (8
patients, 13.6%) compared with secondary MEWDS
(10 patients, 24.4%, P = 0.2). The median [IQR] time

to recurrence was not statistically different in primary
MEWDS (12.0 [5.8–17.3] months) as opposed to sec-
ondary MEWDS (34.0 [14.8–49.0] months). Recur-
rences in the contralateral eye occurred in two
patients (3.4%) with primary MEWDS and two
patients (4.9%) with secondary MEWDS. Recurrences
of secondary MEWDS were always associated with a
recurrence of the underlying pathology in the same eye
(n = 10 patients, 100%).

Discussion

The main finding of our study is that the hypofluor-
escent lesions on late-phase ICGA were less extensive
and less symmetric in secondary MEWDS than in
primary MEWDS. Moreover, we observed that the
MEWDS lesions were mostly located in the same
quadrant as the chorioretinal lesions supposedly
causing the MEWDS. One hypothesis regarding the

Fig. 3. Secondary MEWDS in a 19-year-old woman with a history of optic nerve coloboma complicated by choroidal neovascularization. A. Reti-
nography before the occurrence of MEWDS showing the optic coloboma. The patient complained of blurred vision in her left eye (visual acuity: 20/32).
B. Fluorescein angiography showing superior peripapillary leakage. C. SD-OCT demonstrating a peripapillary pigmented epithelial detachment
associated with subretinal hyperreflective material and subretinal fluid (blue arrows). Choroidal neovascularization was suspected, although it was
difficult to confirm the diagnosis on FA because of the optic nerve coloboma. The patient was treated with an intravitreal injection of ranibizumab. D.
Retinography 1 month later, showing discrete white dots on the fundus. The patient was still complaining of blurred vision (visual acuity: 20/32). E.
Fundus autofluorescence demonstrating hyperautofluorescent lesions (orange arrows), associated with ellipsoid zone disruptions on SD-OCT (blue
square). The hyperautofluorescent lesions disappeared after retinal photobleaching (green square). F. FAF was normalized 1 month later.
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pathogenesis of secondary MEWDS is that damage to
subretinal tissue may alter the posterior retinal–blood
barrier and trigger transient major inflammation in the
outer retina.17,19 Therefore, inflammation of the outer
retina may start around the initial chorioretinal lesions
and spread secondarily, explaining why secondary
MEWDS is less extensive. In cases of MEWDS sec-
ondary to optic neuritis, the inflammation may spread
through contiguity from the optic nerve to the retina,
resulting in MEWDS.
Our results support the hypothesis that secondary

MEWDS may be caused by locally triggered inflam-
mation of the outer retina. This implies that a MEWDS
trigger should be suspected in MEWDS cases where
FAF or ICGA show few lesions or lesions not centered
on the posterior pole. These results suggest that all
patients with MEWDS should undergo a complete
ophthalmologic examination including FAF which is a
fast and noninvasive way of assessing the size and
symmetry of MEWDS lesions. FA and ICGA should
also be included in follow-up for patients with
MEWDS because they are essential when searching
for a MEWDS trigger.
The main underlying pathologies supposedly

causing secondary MEWDS were MFC and PIC.
This association has been well-described in the
literature.12–14 Other etiologies found herein have
also been previously reported in association with
MEWDS in “overlap” syndromes: CNV,16 Best dis-

ease,12,18 OT,10 and optic neuritis.21 To the best of
our knowledge, MEWDS secondary to Birdshot
chorioretinopathy has never been reported. No other
cases of MEWDS secondary to atrophic scars after
radiotherapy or cryotherapy have been described in
the literature, but Essilfie et al19 reported MEWDS
in a patient with a history of vitreoretinal surgery for
retinal detachment. The demographics of patients
with primary and secondary MEWDS were similar.
In both groups, patients were mostly young and
myopic women. Patients with secondary MEWDS
were significantly older, but the mean age was still
young. This is not surprising because patients with
MEWDS and MFC/PIC share the same demograph-
ics.15 Therefore, MEWDS in a young myopic female
patient should not be considered as primary without
further investigation. There was no significant dif-
ference between primary and secondary MEWDS at
baseline regarding signs of ocular inflammation.
Mild clinical and paraclinical signs of intraocular
inflammation are classic features of primary
MEWDS1,22 and are also found in most of the
inflammatory etiologies overlapping secondary
MEWDS. Therefore, the presence of inflammatory
signs at baseline cannot help distinguish between
primary and secondary MEWDS.
CT was not significantly thicker or thinner in

secondary MEWDS at T0 and decreased in both
primary and secondary MEWDS at T1. Although it

Table 2. Patient Characteristics and Clinical Examinations at Baseline (T0)

Primary MEWDS Secondary MEWDS P

Sex, female, n (%) 48 (82.8) 33 (80.5) 0.8
Mean age, years (SD) 26.1 (9.3) 31.7 (12.3) 0.011
Mean spherical equivalent, diopters
(SD)

21.4 (2.6) 22.7 (4.2) 0.3

Median time from onset to T0, days
[IQR]

9.5 [5.0–14.0] 7.0 [6.0–12.0] 0.6

Mean BCVA, logMAR (SD) 0.2 (0.2) 0.3 (0.3) 0.2
Flu-like symptoms, n (%) 11 (20.0%) 3 (7.9%) 0.1
Visible spots or dots on the fundus,
n (%)

45 (86.5%) 23 (63.9%) 0.013

Clinical inflammatory signs, n (%)
0 point 36 (73.5%) 26 (72.2%) 0.5
1 point 11 (22.4%) 6 (16.7%)
2 points 2 (4.1%) 3 (8.3%)
3 points 0 1 (2.8%)

Multimodal imaging inflammatory
signs, n (%)
0 point 5 (8.5%) 2 (4.9%) 0.2
1 point 16 (27.1%) 17 (41.5%)
2 points 25 (42.4%) 10 (24.4%)
3 points 13 (22.0%) 12 (29.3%)
Mean choroidal thickness, mm
(SD)

347.6 (78.3) 310.0 (87.6) 0.1
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has been previously been shown that CT increases
during the acute stage of PIC and decreases after
resolution,23 the findings for MEWDS are less clear.
Some authors have reported a significant decrease in
CT after MEWDS recovery in the eye with MEWDS24

or in both eyes even in unilateral MEWDS.25 Yet other
studies have found this decrease in CT to be neither
statistically significant nor clinically relevant.6,7 Kang

et al14 showed that eyes with MEWDS secondary to
MFC had thicker choroids compared with eyes with
primary MEWDS in the acute phase, suggesting a
thicker choroid could be a sign of more severe inflam-
mation. Our results found comparable CT at T0 and a
comparable decrease in CT at T1 suggesting that mea-
suring CT is probably not useful when attempting to
distinguish between a secondary and primary form of

Table 3. Spatial Distribution of MEWDS Lesions at Baseline (T0)

Primary MEWDS Secondary MEWDS P

Mean area of MEWDS lesions on
late-phase ICGA on the posterior
pole, mm2 (SD)

99.5 (59.1) 47.5 (31.1) 0.001

Mean area of MEWDS lesions within
the peripapillary area, mm2 (SD)

11.3 (6.3) 7.4 (6.5) 0.018

Mean horizontal symmetry ratio
(0–1), (SD)

0.8 (0.2) 0.7 (0.3) 0.003

Mean vertical symmetry ratio (0–1),
(SD)

0.8 (0.3) 0.6 (0.4) 0.004

Bold entries are for statistically significant p-values (, 0.05).

Fig. 4. Cases of ICGA hypo-
fluorescence measurements in a
primary form and secondary
form of MEWDS. A and B.
FAF shows hyperautofluorescent
lesions in a case of primary
MEWDS. The area of MEWDS
lesions on ICGA is 150.8 mm2

(60.3% of the surface area of IC-
GA image), and the horizontal
symmetry ratio is 0.9. C and
D. FAF shows a hypoauto-
fluorescent chorioretinal lesion
consistent with PIC (confirmed by
multimodal imaging), surrounded
by hyperautofluorescent secondary
MEWDS lesions. Hypoauto-
fluorescent areas from optic disc
and PIC (blue borders) were sub-
tracted from hypofluorescence on
ICGA (yellow borders) to keep the
MEWDS lesions only. The area
of MEWDS lesions is 41.7 mm2

(16.7% of the surface area of IC-
GA image), and the horizontal
symmetry ratio is 0.2.
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MEWDS. However, the comparison of CT in our
study has several limitations. First, the patients with
secondary MEWDS were significantly older, and the
mean spherical equivalent was lower in secondary
MEWDS. Because age and axial length are inversely
correlated with CT, our study may have failed to prove
a difference in CT between the two groups because of
these confounding factors.26 Second, CT measure-
ments can be imprecise due to fluctuations.27

The evolution of primary and secondary MEWDS at
T1 was similar except for BCVA which was significantly
worse in secondary MEWDS: some patients still had low
BCVA because of foveal damage caused by the under-
lying pathology.14 Moreover, some subclinical inflamma-
tion may have been present at T1, as reported on the
multimodal imaging that showed significantly more fre-
quent inflammatory signs in secondary MEWDS.
There was only one case of simultaneous bilateral

primary MEWDS in the present cohort. In the
literature, cases of simultaneous bilateral MEWDS
are rarely reported even in the largest primary28,29 or
secondary18,19 MEWDS cohorts. It is not clear
whether these apparently rare cases of simultaneous
bilateral forms of MEWDS are more frequently pri-

mary or secondary. Concerning recurrence, it was ex-
pected to be more frequent in secondary MEWDS
because the underlying pathology itself is likely to
recur, but no statistically significant difference was
found in our study. This is not so surprising because
cohorts of primary MEWDS actually report recurrence
rates of 11% to 14%.28,29 It is important to note that
recurrences of secondary MEWDS in the contralateral
eye were always associated with a recurrence of the
underlying pathology in the same eye. When the
underlying condition was unilateral, MEWDS recur-
rences remained unilateral, which corroborates the
hypothesis regarding the pathogenesis of secondary
MEWDS suggested above.
Our study has several limitations. The first of which is

the short follow-up period, especially for primary
MEWDS. Once recovery is complete, the follow-up in
a referral center is not always recommended. Moreover,
patients with primary MEWDS often failed to attend
their follow-up appointments. However, follow-up was
longer for primary patients with MEWDS who made a
slow recovery or experienced recurrences and for
patients with secondary MEWDS because the underlying
pathology required frequent check-ups. To overcome this

Table 4. Evolution of Primary and Secondary MEWDS at T1 and During Follow-Up

Primary MEWDS Secondary MEWDS P

Median time from onset to T1, days
[IQR] (N = 83)

63.5 [47.0–90.3] 64.0 [52.8–93.3] 0.7

Mean BCVA at T1, logMAR (SD)
(N = 83)

0.0 (0.1) 0.2 (0.3) 0.006

Fundus spot and dots at T1, n (%)
(N = 83)

6 (18.2%) 4 (11.8%) 0.5

Clinical inflammatory signs at T1,
n (%) (N = 69)
0 point 35 (100.0%) 32 (94.1%) 0.3
1 point 0 1 (2.9%)
2 points 0 1 (2.9%)
3 points 0 0

Multimodal imaging inflammatory
signs at T1, n (%) (N = 75)
0 point 28 (73.7%) 15 (40.5%) 0.021
1 point 8 (21.1%) 15 (40.5%)
2 points 2 (5.3%) 4 (10.8%)
3 points 0 3 (8.1%)

Persistent hyperautofluorescent
lesions at T1, n (%) (N = 63)

12 (37.5%) 11 (35.5%) 0.9

Persistent ICGA hypofluorescent
lesions at T1, n (%) (N = 20)

3 (30.0%) 4 (40.0%) 0.6

Persistent irregularity of EZ or
hyperreflective dots in ONL on
SD-OCT at T1, n (%) (N = 73)

27 (75.0%) 28 (75.7%) 0.9

Mean choroidal thickness change
between T0 and T1, mm (SD)
(N = 73)

220.1 (23.7) 223.8 (21.4) 0.6

Bold entries are for statistically significant p-values (, 0.05).
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potential bias, we decided to compare final clinical and
multimodal imaging findings at T1, from 1 to 4 months
after the onset of symptoms, rather than comparing data
from each patient’s last visit. A second limitation is that
MEWDS management was not standardized across all
the centers. At T0, FA and ICGA were missing for a few
eyes. At T1, multimodal imaging was incomplete for
most patients and angiography was rarely repeated.
Therefore, some secondary MEWDS with a silent under-
lying pathology may have been misclassified as primary
MEWDS because of missing data. However, the multi-
modal imaging and medical investigations made it pos-
sible to newly diagnose an underlying pathology in 21
patients during follow-up. Furthermore, certain differen-
tial diagnoses could not be formally excluded because
additional imaging and laboratory testing were not man-
datory for MEWDS. However, given the follow-up of
patients with MEWDS and the inclusion of patients from
retinal and uveitis reference centers only, the risk of mis-
diagnosis was limited. A multicentric prospective study
with a standardized patient management at diagnosis and
during follow-up including systematic ophthalmological
and paraclinical examinations could be interesting but
would be difficult to set up given the low incidence of
MEWDS. Another limitation is in the definition of T0
and T1. Here, we considered the acute phase (T0) up
until 4 weeks after the first symptoms, as previously
defined,6 and T1 between 1 and 4 months. This could
be considered to be a very wide range for each period
because MEWDS lesions can regress rapidly, but the
median times from the onset of symptoms to T0 and
T1 were more or less comparable between primary and
secondary MEWDS. Furthermore, a narrower definition
of the acute phase would have excluded many patients
who consulted the reference centers a few weeks after
their first symptoms, when the MEWDS lesions were
still clearly visible. Finally, the measurement of
MEWDS lesions could not be computerized due to the
uneven brightness on the ICGA images. Manual mea-
surements were therefore more accurate. All the mea-
surements were taken by the same investigator (YS) to
limit measurement bias. However, the measurements
could not be taken for six patients with secondary
MEWDS because of poor quality images. The evaluation
of the vertical and horizontal symmetry of MEWDS
lesions could be more precise using ultra-wide-field
(UWF) imaging rather than a 55° ICGA image centered
on the macula, especially for the vertical symmetry ratio.
Unfortunately, UWF imaging systems were not com-
monly used when we began this study (July 2010),
and even today, not all the participating centers are
equipped with these devices.
In conclusion, this study analyzed a large cohort of

patients with primary and secondary MEWDS. Both

forms of MEWDS typically concern young myopic
women. Lesions of the outer retina in secondary
MEWDS are less extensive and localized near the
chorioretinal lesions supposedly causing the MEWDS.
This finding suggests that local chorioretinal damage
because of a proinflammatory underlying pathology
may trigger MEWDS. Conversely, a MEWDS trigger
should be suspected in cases of MEWDS with
asymmetrical lesions on the posterior pole or few
hyperautofluorescent lesions on FAF. An underlying
pathology should also be suspected in cases with
persistent signs of inflammation on multimodal imag-
ing. Recurrent and bilateral forms were not more
frequent in secondary MEWDS, but further studies are
needed to confirm these results.

Key words: inflammation, multiple evanescent
white dot syndrome, retinochoroiditis.
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