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UNDERSTANDING THE MYSTERY
MACULA, A SUPPLEMENT OF RETINAL
CASES AND BRIEF REPORTS

Mauricio Maia, MD, PhD,* Raul N. Vianna, MD, PhD,} Marcio B. Nehemy, MD, PhD,#
Marcos P. Avila, MD, PhD,§ Michel E. Farah, MD, PhD*

From the *Department of Ophthalmology, Federal
University of Sdo Paulo (EPM/UNIFESP);
TDeparmment of Ophthalmology, Federal Fluminense
University (UFF); iDepartment of Ophthalmology,
Federal University of Minas Gerais (UFMG); and
§Department of Ophthalmology, Federal University of
Goids (UFG).

he Brazilian Society of Retina and Vitreous

(BRAVS), founded in 1977, was the birth child of
several previous meetings of colleagues who increas-
ingly became more interested in this very challenging
subspecialty with scarce therapeutic resources during
the 1970s. The courses on retinal detachment surgery
and the first reports on fluorescein angiography moti-
vated these colleagues to meet more often and envi-
sion the possibility of reducing the blindness rates. The
BRAVS had a crucial role in the development of the
retina subspecialty in Brazil, housing all specialists
and postgraduate professors from all over the country
with more than 1.200 members nowadays. Presently,
BRAVS makes possible the exchange and dissemi-
nation of scientific retinal knowledge to the society’s
members and offers updates on the most important
subjects, with the participation of national and inter-
national leaders in the field.

On July 29, 2020, BRAVS hosted a virtual meeting,
Mystery Macula, organized by our colleagues Drs.
Rau] N. Vianna, Eduardo Cunha, Rodrigo Meirelles,
and Luiz Lima who invited coordinators Drs. Marcio
Nehemy, Marcos Avila, and Michel Farah, and that
included Drs. Anita Agarwal, David Sarraf, Jose
Pulido, and Lawrence Yannuzzi, as international
guest discussants. There were 10 very interesting
and novel cases that were presented by Brazilian

None of the authors has any financial/conflicting interests to
disclose.

vitreoretinal specialists. These cases were discussed
by our international guests. Because of the unique-
ness of the presented cases in the Mystery Macula
section, and the commentary added by our guest
discussants, the organizing committee decided to
submit these cases along with the commentary for
possible publication as a supplement in Retinal
Cases and Brief Reports. The idea was presented
and promptly accepted by the Editor of the journal,
Dr. Alexander Brucker.

All cases were subjected to the strict peer review
procedures of the journal and are now presented as a
supplement to the journal, Retinal Cases and Brief
Reports.

We wish to acknowledge and thank the participation
of the international discussants and Dr. Chandrakumar
Balaratnasingam, who organized the manuscripts
uniformly in the Mystery Macula section, and their
help in the publication process of this supplement of
Retinal Cases and Brief Reports.

We are also thankful to all organizers; coordinators;
discussants; manuscript authors; the Editor of Rerinal
Cases and Brief Reports, Dr. Alexander Brucker; and
our vitreoretinal fellows from the Federal University
of Sao Paulo, Brazil, Dr. Dante Akira and Dr.
Luciana Arrais (who helped in this publication). We
would also like to extend a special thanks to the
sponsors of BRAVS website and CME activities:
Allergan Brazil, Bayer Brazil, Novartis Brazil, and
Roche Brazil.

We believe that the Mystery Macula supplement
will be of general interest to the Retinal Cases and
Brief Reports readers. We also hope the articles in this
supplement will stimulate further investigation of the
medical retina diseases reported in this supplement.
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BACILLARY DETACHMENT IN AN
IDIOPATHIC CHORIORETINITIC

DISORDER

Carolina R. Hilgert, MD,* Ricardo M. Japiassii, MD,} Alvaro H. Hilgert, MD,*
Luiz H. Lima, MD,# Chandrakumar Balaratnasingam, MD,§J Lawrence A.
Yannuzzi, MD, PhD,** Raul N. G. Vianna, MD, PhD17t

From the *Instituto da Visdo de Mato Groso do Sul,
Campo Grande, Brazil; 7Hospital da Gamboa, Rio de
Janeiro, Brazil; #Department of Ophthalmology,
Federal University of Sao Paulo (UNIFESP), Sdo
Paulo, Brazil; §Center for Ophthalmology and Visual

Science, University of Western Australia, Perth,
Australia;  YDepartment of Ophthalmology, Sir
Charles Gairdner Hospital, Western Australia,

Australia; **Vitreous-Retina-Macula Consultanis of
New York, New York, New York; and fiDepartment of
Ophthalmology, Universidade Federal Fluminense,
Niteroi/RJ, Brazil.

40-year-old otherwise healthy woman presented
with a 10-day history of visual disturbance in the
right eye and pain of 24-hour duration in the left eye.
The medical and family histories were unremarkable.
The best-corrected visual acuity in the right and left
eyes was 20/400 and 20/50, respectively. Slit-lamp
examination was unremarkable. Funduscopy showed
creamy-white deep multifocal plaques bilaterally,
predominantly in the right eye, and no vitreous cells.
Fluorescein angiography showed initial hypofluor-
escent plaques with a hyperfluorescent aspect in the
later phases. Spectral-domain optical coherence
tomography (SD-OCT) showed increased choroidal
thickness bilaterally, a subfoveal bacillary detachment
in the right eye, with hyperreflectivity to the outer
retinal layers (Figure 1).
Question: What is the most likely diagnosis?
Response: Serpiginous choroidopathy, multifocal
choroiditis, Vogt—Koyanagi—Harada disease, syphilis,
and acute posterior multifocal placoid pigment epi-
theliopathy (APMPPE).

None of the authors has any financial/conflicting interests to
disclose.

Reprint requests: Ricardo M. Japiassi, MD, R. da Gamboa,
303, Santo Cristo, 20220-324 Rio de Janeiro, Brazil; e-mail:
japimed @yahoo.com.br

Question: Does the presence of a bacillary detach-
ment aid in differentiating this presentation?

Response: A bacillary detachment is believed to
represent a split in the photoreceptor band at the level
of the myoid. Conditions that manifest bacillary
detachments include toxoplasmosis chorioretinitis,
blunt eye trauma, bilateral diffuse uveal melanocytic
proliferation, Vogt—Koyanagi-Harada disease, poste-
rior scleritis due to antiphosopholipid syndrome, cen-
tral serous chororetinopathy in systemic lupus
erythematosus, panuveitis secondary to anti-v-raf
murine sarcoma viral oncogene homolog Bl/anti-
mitogen-activeted protein kinase kinase toxicity, cho-
roidal osteoma complicated by choroidal neovascula-
rization, and choroidal metastases.’

Question: Would you perform any further ancillary
imaging or systemic tests? How would that assist your
management of this case?

Response: Optical coherence tomography angiogra-
phy would help further delineate if the disease process
involves the choroidal and outer retinal layers. Blood
tests for infectious and infective etiologies would also
be appropriate.

Optical coherence tomography angiography multi-
modal imaging showed some plaques with a decreased
signal in the outer retina and choriocapillaris; en face
imaging showed lesions with hypersignaling in the
outer retina and choriocapillaris (Figure 2). The
laboratory screening results were negative for any
known infectious or autoimmune etiology, including
syphilis. After 1 week, during the investigation, the
patient complained of acute and severe headaches.

Question; What is the most likely diagnosis and
what would you do next?

Response: The ophthalmoscopic, dye angiography
and OCT features of the case are consistent with a
diagnosis of APMPPE. The onset of headache is
concerning for cerebral vasculitis, and an urgent

S2



BACILLARY DETACHMENT AND PLACOID DISORDER

MRI of the brain is warranted. MRI of the brain was
normal with no evidence of inflammation.

Question: Is there a role for immunosuppression in
this case?

Response: Yes, given the severe reduction in visual
acuity and the involvement of the macula in this case
requires immunosuppression.

The patient started IV methylprednisolone 1 mg/kg
for 3 days and oral prednisone 60 mg 4 times daily for
2 weeks, with improvement of the best-corrected
visual acuity to 20/30 and 20/20 in the right and left
eyes, respectively, and complete resolution of placoid
lesions as seen on multimodal imaging. Immunosup-
pression also resulted in the resolution of headaches.
At the 1-month follow-up, OCT showed resolution of
the bacillary detachments (BDs) and thinning of the
outer retina, particularly the outer nuclear layer
(mainly in the right eye), and no signs of inflammatory
activity on fluorescein angiography (Figure 3). Optical
coherence tomography angiography showed a
decreased signal from the lesions at the outer retina
and choriocapillaris, mainly on the infrared images
(Figure 4).

Discussion

Although the exact pathogenesis of APMPPE is
debatable, it is currently believed to be secondary to
choroidal perfusion vasculitis, resulting in hypoperfu-
sion of the terminal choroidal lobules in the posterior
pole with secondary impairment of the RPE and retinal
outer layer.” Based on a patient with severe APMPPE
who presented with granulomas just beneath the RPE,
de Vries et al postulated that APMPPE might be

S3

Fig. 1. A. Color fundus pho-
tograph shows creamy-white
deep multifocal plaques in the
right eye and no vitreous cells.
B and C. Fluorescein angiogra-
phy demonstrates initial hypo-
fluorescent plaques with a
hyperfluorescent spot in the
later phases. I and E. Spectral-
domain OCT and near-infrared
images depict increased choroi-
dal thickness and outer retinal
layer hyperreflective findings
compatible with APMPPE and
a subfoveal bacillary detach-
ment in the right eve.

caused by choroidal granulomas and be a part of a
generalized granulomatous disease.?

The clinical spectrum and evolution of BDs are
poorly defined. Cicinelli et al* hypothesized that the
hyperacute circumstances of BDs may force the fluid
to penetrate the neuroretina, causing a splitting within
the photoreceptors layer related to the shear stress
caused by vigorous and sudden exudation. Some
authors have reported that cone photoreceptor deteri-
oration reinforces the pathogenic process, specific for
BD cases.>® More recently, intraretinal fibrin has been
postulated to account for the separation of retinal
layers seen in bacillary detachments although it is
possible that this separation is a variant of schisis with
mechanical separation.™® Histopathological studies of
eyes with bacillary detachment will be required to
reconcile the exact pathogenesis.

This is the first case to provide a multimodal
imaging correlation between OCT angiography and
en face OCT in a case of bacillary detachment due to
APMPPE. We show that bacillary detachment is a sign
of active disease and resolves on treatment; hence,
expanding our understanding of the pathophysiologic
mechanisms underlying this disease.

Comment

it has been one of my convictions that detachment
of the whole-layer inner segment myoids without the
effect of the other inner layers of the retina was
simply a histopathological artifact. Now, there is a
race to associate numerous acute and chronic diseases
of the macula with such a separation. In this case, it
was acute posterior multifocal pigment epitheliopathy
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Fig. 2. A-D. Optical coherence tomography angiography shows a decreased signal in the outer retina and choriocapillaris, E-H. En face imaging
demonstrates hyperrefiective lesions in the outer retina and choriocapillaris.

or APMPPE. This is not the first report linking
macular detachment with APMPPE. Gass originally
reported such a detachment in APMPPE, but in a
personal communication with me, he later agreed that
his unifocal, unilateral case was actually unilateral
acute idiopathic maculopathy or UAIM, which had
not vet been described or published. Gass was also
helpful to me by eventually describing bilateral
involvement in AIM, necessitating a name change
from UAIM to AIM or acute idiopathic maculopathy.
Such a gradual learning process in the macula is not

Fig. 3. A. After 1 month of
treatment, fundus color pho-
tography of the right eye shows
grayish cicatricial lesions in the
retina. B and C. No signs of
inflammatory activity are seen
on the fluorescein angiogram.
D and E. En face reflectance
imaging and OCT show reso-
lution of the bacillary layer
detachment and thinning of the
outer retina, particularly in the
outer nuclear layer.

unusual when there is a lacking in clinical histopath-
ological correlations. Progressive knowledge from
accumulative case studies can and does unveil a
better understanding of newly recognized clinical
manifestations. This experience is needed for BD
which is now associated with an increasing number of
maculopathies, principally inflammatory and infec-
tious diseases but also oncologically, degenerative,
and even immune-mediated disorders. Hence, mela-
nocytes, inflammations, and infectious diseases are
the most common disorders that predispose to this
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Fig. 4. A-D. After 1 month of treatment, OCT angiography of the right eye shows a decrease in flow signal at the site of the lesions in the outer retina

S5

and choriocapillaris. E-H. En face OCT angiography images also highlight these lesions.

unusual but well-documented disturbance in the
macula.

The parade of authors who have recognized and
described this complex manifestation is impressive.
Their conclusions have emphasized the marked
variability of this complex exudative manifestation
of the disorder of the retina, beginning with a
cleavage of the outer retina, most probably at the
myoid of the photoreceptor layer, the retinal pigment
epithelivm. This layer is likely the remains of the
outer retina combined with proteinaceous debris,
fibrin, inflammatory cells, and degenerating/
regenerating photoreceptors. Within these barriers,
there may be serous fluid and zones of homogeneous
OCT reflectance from a mixture of these cellular and
amorphous components. In some cases, in the
absence of histopathological correlations, it is not
surprising that unanimity does not exist in this
conclusion. Focal defects in the ellipsoid, and even
in the otherwise continuous external limiting mem-
brane, have been described based on high-definition
OCT imaging. A thin to thick reflective surface is
plastered against the retinal pigment epithelium.
Within these barriers, there may be serous fluid,
cellular debris, proteinaceous exudate, and zones of
homogeneous OCT reflectance or any combination of
these mixed changes. In some eyes, I would add that
the ellipsoid appears to extend from the edges
throughout the dome of the lesion without interrup-
tion. In other cases, the ellipsoid is difficult to detect

and trace. The lesion itself is bordered by unremark-
able changes. The same is true for the dome of the
elevation. More commonly, however, it is the pres-
ence of identifiable changes, including micro and
macro cysts, sensory retinal detachments, and prom-
inent schisis cavities. There is no blood or lipid
exudation to my knowledge.

There is a remarkable metamorphosis after the
administration of low-dose steroids that apparently
melts the lesion down without residual anatomical and
functional damage. To date, there is no specificity
linking a bacillary detachment with a particular
maculopathy. There are other features to a bacillary
detachment that have not received much attention to
date in the ophthalmic literature. The first is that it is
not a true detachment. It is a cystic space within the
retina, a large schisis cavity with an inner and outer
retinal anatomical barrier. It is more like a macular
cyst than a macular detachment. Furthermore, with
fluorescein angiography, there is no permeability or
leakage, such as cystic degeneration or a macular cyst
or in this case a retinal schisis, In addition, these
lesions are usually associated with fibrin deposition
from the inflammatory or infectious process. The fibrin
molecule is sticky in nature. This characteristic
accounts for the multiple cystoid elevations seen in
chronic central serous chorioretinopathy or Vogt-
Koyanagi—Harada disease when there is fibrin in the
exudative environment. The presence of fibrin in
conjunction with the inflammatory process may be
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enough to explain, at least in part, the bacillary lesion
in APMPPE and other similar maculopathies where
there is a bacillary cystoid abnormality. Another fea-
ture to this peculiar lesion is the remarkable meta-
morphosis which occurs after the use of steroids that
apparently melts the bacillary lesion down without
residual anatomical or functional damage. About
APMPPE and the presence of a “bacillary detachment
or schisis,” there is no specificity, to my knowledge.
Nor is there any particular bacillary lesion character-
istic of any of the other maculopathies described as
associations. Its presence in an otherwise typical
APMPPE case does not seem to alter the prognosis or
eventual outcome.

The prompt and complete resolution coincidental
with the use of steroids warrants consideration by
physicians managing these patients in the clinical
setting. To date, there is no specific characteristic of
the bacillary lesion which correlated to a particular
maculopathy. Its presence seems to be incidental but
suggestive of the use of a pulse of steroid therapy.
Hopefully, the bacillary lesion in the presence of
inflammation and possibly fibrin will serve as a marker
for related disease of the macula and their management.

Key words: bacillary detachment, chorioretinitis,
placoid disease, multimodal imaging.
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ASYMPTOMATIC RETINAL NERVE
FIBER LAYER THICKENING IN A
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An 18-year-old man experiencing increasing ataxia
since early childhood underwent ophthalmic
assessment as part of his neurologic evaluation.
Despite having normal visual acuity and being visually
asymptomatic, he was noted to have prominent nerve
fiber layers bilaterally (Figure 1). A retinal crest was
also seen in the papillomacular bundle in the right eye

(Figure 2).

Question

What conditions are associated with prominent or
thickened nerve fiber layers?

Response

Acute papillitis due to optic neuritis is an impor-
tant cause of nerve fiber layer thickening. Other
causes of acute papillitis such as sarcoidosis,
toxoplasmosis, bartonella, tuberculosis, and ische-
mic optic neuropathy can also lead to nerve fiber
layer thickening. Systemic or intracranial hyperten-
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Fig. 1. Fundus photograph of both eyes demonstrating symmetrical
increased visibility of retinal nerve fiber layer.

sion resulting in papilledema can also result in
thickening. Inherited conditions that have been
associated with nerve fiber layer thickening include

Fig. 2. Fundus photograph in higher magnification depicting a retinal
crest (arrow) between fovea and optic disk in the papillomacular area of
the right eye.
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Fig. 3. Optical coherence
tomography scans of left eye
showing inner retinal thicken-
ing on the posterior pole that
progresses toward the horizon-
tal center of the papillomacular
bundle forming the retinal crest
(middle row).
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retinitis pigmentosa, Leber hereditary optic neurop- ebellar ataxia, and cerebellar ataxia of unknown
athy, and autosomal recessive spastic ataxia of cause typically have normal or thin NFLs.

Charlevoix-Saguenay (ARSACS). Important to Both visual fields and color vision testing were in
note that most neurodegenerative conditions that the normal range as was blood pressure. Peripheral
manifest ataxia such as Friedreich ataxia, spinocer- retinal assessment was normal. OCT findings were

Fig. 4. Central OCT scan of
both eyes presenting the den-
tate appearance demonstrating
inner plexiform, inner nuclear,
and outer plexiform layers.
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Fig. 5. Central OCT scan of the right eye in higher magnification
showing the dentate appearance in details and the associated foveal pit
hypoplasia.

symmetrical and included significant thickening of the
inner retina. Inner retinal thickening progressed toward
the horizontal raphe in the papillomacular bundle area
forming the crest seen clinically in the fundus (Figure
3). Around this thicker area, the OCT demonstrated a
peculiar dentate appearance of the inner plexiform,
inner nuclear, and outer plexiform layers (Figure 4).

Question

What conditions can produce dentate changes to the
retina as seen on OCT?

Response

Dentate appearance of the outer plexiform layer has
been reported in carriers of X-linked retinitis pigmen-
tosa and combined hamartoma of the retina and retinal
pigment epithelium. Patients with ARSACS frequently
demonstrate dentate changes to the inner retinal layers.

Question

What are the macular changes that can occur in
patients with ARSACS?

Response

Microcysts and fovea plana as seen in Figure 5.

The patient was the child of consanguineous parents.
Brain magnetic resonance imaging showed upper
cerebellar vermis atrophy, linear pontine hypointen-
sities in T2-weighted sequence, and thinning of the
corpus callosum. Next generation sequencing of SACS
gene was undertaken and identified homozygous
pathogenic mutations confirming the diagnosis of
ARSACS.
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Discussion

The original description of the fundus abnormality in
ARSACS mentioned retinal striations similar to the acute
phase of Leber hereditary optic neuropathy.! Postmortem
studies of the retinal changes observed in ARSACS are
lacking, but early articles suggested that the increased
visibility of RNFL could be secondary to persistence of
myelinated fibers. Optical coherence tomography find-
ings in ARSACS do not support this hypothesis because
the expected blocking effect from opaque myelinated
fibers on the outer retina does not occur.” Parkinson et al
showed RNFL thickening was present in patients with
ARSACS even when the fundus appeared normal on
clinical examination. Their study have also demonstrated
the diagnostic role of average RNFL thickness in OCT as
a biomarker highly accurate in differentiating ARSACS
from other types of hereditary ataxias, which do not
exhibit significant retinal thickening.? Leavitt et al* also
saw similar findings.

The dentate appearance affecting inner plexiform,
mner nuclear, and outer plexiform layers is very
unique and rarely seen in other diseases.® A similar
sawtooth pattern in the outer plexiform layer has been
described in cases of combined hamartoma of the
retina and retinal pigment epithelium.® The images on
the combined hamartoma of the retina and retinal
pigment epithelium article suggest involvement of all
the inner retinal layers, and the authors named it the
omega sign after its resemblance to the Greek letter.
The clinical appearance of combined hamartoma of the
retina and retinal pigment epithelium with pigmentary
changes as well as the bilateral and symmetrical OCT
findings in ARSACS would help differentiate the two
conditions. Henle fiber layer hemorrhage could also
present a sawtooth pattern, but it is typically located
below the outer plexiform layer in the outer retina.”

Autosomal recessive spastic ataxia of Charlevoix—
Saguenay may be associated with fovea plana.® This
case presents mild fovea plana corresponding to grade
1 in the grading scale proposed by Thomas et al® with
absence of plexiform layers extrusion. Macular mi-
crocysts have also been described in ARSACS, but
their pathological significance is yet to be determined.”

This case report illustrates the wide spectrum of OCT
retinal findings in ARSACS. Retinal thickening is not
restricted to RNFL and affects other layers of the inner
retina as previously described.'® The thickening is
greater at the center of the papillomacular bundle usually
in a linear shape with the aspect of a papillomacular fold
or crest.’ The dentate appearance affecting inner plexi-
form, inner nuclear, and outer plexiform layers is very
unique and rarely seen in other diseases.”
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16-year-old African male patient presented with a

4-year history of blurred vision in the right eye.
His medical history was positive for jaundice at birth
that was treated with phototherapy, congenital heart
disease (due to the persistence of the ductus arteriosus
and interatrial communication but without hemody-
namic repercussion), supravalvular aortic stenosis,
asthma, and allergic rhinitis. His current medication
included a selective beta-blocker B1, atenolol, 50 mg/
day, The family ocular history was unremarkable.

On ocular examination, his best-corrected visual
acuity was 20/32 in the right eye (manifest refraction:
—1.00 =2.50 x 10°) and 20/20 in the left eye (manifest
refraction: =2.25 —1.00 x 100°). The anterior segment
was unremarkable, without vitreous cells in either eye.
The pupillary reflexes were normal; the intraocular
pressure was 18 mmHg bilaterally. Fundus examina-
tion showed multiple, jet black, small nodular, and
well-demarcated superficial retinal lesions in both eyes
adjacent to the foveola (Figure 1). In the right eye, the
five lesions were round and the largest basal diameters
measured 60 pm (n = 2), 150 pum (n = 2), and 500 pm
(n = 1). In the left eye, two lesions were round (170
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and 190 um) and one was linear (375 um). The
lesions were in the perifoveolar region, almost in a
circular fashion, without crossing the foveola. They
were clearly depicted in detail on fundus autofluor-
escence (FAF), presenting with a pronounced and
homogeneous hypoautofluorescence and associated
with a relative increased autofluorescence at the fovea
(Figure 1). Ultrawide field showed a normal retina in
the equator and periphery of both eyes, without similar
peripheral lesions (Figure 2). The retina equator and
periphery had normal autofluorescence (Figure 2).

Question

What 1
presentation?

the differential diagnosis for this

Response

The pigmentary nature of the lesions suggests a
degree of chronicity. In young patients, handheld laser
pointer maculopathy must always be considered in the
differential diagnosis. Retinal dystrophies such as
Stargardt disease may also present similarly. An
optical coherence tomography (OCT) assessment of
the macula will be critical for further assessment of the
macular phenotype and reconciling the diagnosis.

On OCT, the right eye demonstrated macular edema
with cystoid changes of the outer plexiform layer and
inner nuclear layer (Figure 3). The left eye had small
cystoid changes at the outer plexiform layer (Figure 4).
The outer retina bands and choroid appeared normal in
both eyes. The central macular thicknesses were 346
and 237 um in the right and left eyes, respectively.
The subfoveal choroidal thicknesses were 360 and 355
pm in the right and left eyes, respectively.

Question

Do the cavitary abnormalities of macula assist in
refining the diagnosis?
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Fig. 1. A. Color fundus pho-
tograph of the right eye shows
five black, small, round, and
well-demarcated foveal lesions
around the fovea measuring
between 60 and 500 um. B.
Color fundus photograph of the
left eye shows two round
lesions (170 and 190 m) and
one linear lesion (375 pm) in a
circular pattern in the peri-
foveolar region without cross-
ing the foveola. C and D.
Fundus autofluorescence of the
right and left eyes, respectively,
shows the lesions have intense
and homogeneous hypoauto-
fluorescence, with a relatively
increased autofluorescence at
the fovea.

Fig. 2. A and B. Ultrawide
field imaging shows that the
lesions are confined to the
fovea, with a normal equator
and periphery in the right (A)
and left (B) eyes. C and D.
Ultrawide field FAF shows the
equator and periphery have
relatively normal auto-
fluorescence patterns with no
evidence of further lesions in
the right (C) and left (D) eyes.
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Response

Very common causes of bilateral cystoid macular
edema include diabetes mellitus and hypertension.
Although this patient had a history of systemic
hypertension, the blood pressure was well controlled
with medications. Cavitary abnormalities of the mac-
ula are frequently seen in macula telangiectasia Type
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Fig. 3. Multimodal imaging of
the right eye. A. Color fundus
photograph. B. Fundus auto-
fluorescence. C-E. Spectral-
domain optical coherence
tomography findings using
three  consecutive  macular
scans over different lesions
corresponding to the dashed
lines 1, 2, and 3 are shown in
green in the Figures (A and B).
C-H. Regardless of their size,
small (dashed line 1), medium
(dashed line 2), or relative
large lesions (dashed line 3)
show a similar pattern charac-
terized by high reflectivity at
the inner retina associated with
intense  underlying  optical
shadowing with distinct bor-
ders. The lesions have irregular
surfaces and extend somewhat
toward the attached vitreous.
The larger the lesion, the larger
the protrusion. Macular cystoid
edema at the outer plexiform
layer and inner nuclear layer
was evident in all scans. The
outer retina and choroid are
normal. The central macular
thickness is 346 pm.

2; however, this is unlikely to be the diagnosis because
patients presenting with MacTel2 are typically of
much greater age. Laser-induced injury to the macula
can result in tissue destruction and retinal cavitations
but typically are also associated with changes to the
outer retina and retinal pigment epithelium (RPE).
These features are not apparent in this case.
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Fig. 4. Multimodal imaging of the left eye. A. Color fundus photograph. B. Fundus autofluorescence. C—E. Spectral-domain optical coherence
tomography findings using three consecutive macular scans over different lesions that correspond to the dashed lines 1, 2, and 3 are displayed in green
in Figures (A and B). C-H. All lesions have a similar pattern and are characterized by high reflectivity at the inner retina associated with intense
underlying optical shadowing with distinct borders. I and F. Small cysts are seen at the outer plexiform layer, temporal to the fovea, and nasal to the
fovea, respectively. The outer retina and choroid are normal. The central macular thickness is 237 pum.
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Further analysis of OCT scans revealed distinct
lesions of high reflectivity at the level of the inner
retina associated with underlying optical shadowing
(Figures 3 and 4). The lesions demonstrated anterior
bowing toward the attached vitreous, with a charac-
teristic that the larger the lesion, the larger the
protrusion toward the vitreous.

Comment

The peculiar feature of this case is the localization of
lesions to the inner retina. In most inherited and
acquired lesions where pigmentary changes are seen in
the macula, the lesions are typically localized to the
outer retina and RPE.

Fluorescein angiography demonstrated subtle arte-
rial and venous feeder vessels around the pigmented
lesions. The fluorescein angiogram also revealed
early and persistent hypoflucrescence of the lesions
and subtle and focal late leakage around the larger
lesions in both eyes (Figure 5). Optical coherence

S15

Fig. 5. A and B. Fluorescein
angiography in the right and
left eyes, respectively, shows
multifocal early and persistent
perifoveal hypofluorescence by
the pigmented lesions. C and
D. Discrete and focal late
leakage around the larger
lesions (green arrow) is sup-
plied by arterial (red arrow)
and venous (yellow blue
arrow) feeder vessels.

tomography angiography (OCTA) images (6 X
6 mm) were captured using the Cirrus HD (Carl
Zeiss Meditec) device. A cross-sectional analysis of
vascular flow through the superficial capillary
plexus (SCP) confirmed the feeder vessels seen on
the fluorescein angiogram, with capillary rectifica-
tion at the border of the larger inferior lesion in the
right eye, and a discrete flow inside this lesion
(Figure 6). In the left eye, flow was detected in all
three lesions, at the level of the SCP (Figure 7). The
deep capillary plexus, avascular retina, and chorio-
capillaris appeared to manifest normal flow signals
in both eyes.

Question
What is the likely diagnosis?

Response

The location of pigmented lesions within the inner
retina, the occurrence of cystoid macular changes, and
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Fig. 6. Multimodal imaging of right eye. A. Color fundus photograph shows multiple and superficial retinal lesions within the macular area. The largest
lesion (green dashed line) is observed just below to the fovea. B. Fundus autofluorescence demonstrates hypoautofluorescence (green dashed line)
corresponding to the largest lesion observed on a color photograph. C. Fluorescein angiography depicts focal late leakage around the larger lesion. D
and F. Magnified view: En face OCT at the SCP shows the feeder vessels seen on FA images (arterial flow outlined by the red arrow and venous flow by
the blue arrows). E and G. Structural SD-OCT demonstrates flow at the topography of feeder vessels on en face OCT.

the presence of feeder vessels make congenital simple Macular function analysis was obtained by microperi-
hamartoma of the retinal pigment epithelium metric examination using the MP3 (Nidek Technologies,
(CSHRPE) a potential diagnosis. Padua, Italy). The parameters tested in the MP3 were 40

Gix - G _
Fig. 7. Multimodal imaging in the left eve. A. Color fundus photograph. B. Fundus autofluorescence. C. Fluorescein angiography. D and E. En face
OCTA shows the SCP with matching structural SD-OCT with flow, revealing the scan corresponding to the dashed line 1 (green) seen in A-C. Flow is
detected inside the linear lesion in the en face and the matching structural SD-OCT. F and G. En face OCTA shows the SCP with marching structural
SD-OCT with flow, revealing the scan corresponding to dashed line 2 (green) seen in A—C. The flow also is detected in the larger round lesion in the en
Jace image and in the matching structural SD-OCT.
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RS = 30.88dB

Fig. 8. A and B. Microperimetry (MP) of the right and left eye, tespectively. A small and focal reduction in the RS is topographically correlated with
the larger inferior juxtafoveal lesion in the right eye, with a mean RS of 29.58 dB. C. These reductions conform to the slight 10-degree amplitude
reduction seen in the multifocal electroretinography of the right eve. I In the left eye, the MP is virtually normal with no focal RS reduction and a mean
RS of 30.88 dB. There is a similarity with the multifocal electroretinography results that are almost normal.

points, covering a total of 10 central degrees. The
arithmetic means of the absolute thresholds in decibels
(dB) measured at each point were calculated as the mean
retinal sensitivity (RS) for each eye, which reached 29.58
and 30.88 dB in the right and left eyes, respectively (Figure
8, A and B). Microperimetry exhibited a small scotoma in
the right eye that was topographically correlated with the
larger inferior juxtafoveal lesion (Figure 8A).

Muliifocal electroretinography (RETiscan System,
Roland Consult, Brandenburg an der Havel, Germany)
showed a slight 10-degree amplitude reduction in the
right eye (Figure 8C) and almost normal results in the
left eye (Figure 8D).

As the patient had good visual acuity, no treatment
was administered for the macular edema.

Discussion

In 1981, Laqua! first reported CSHRPE in two eyes.
In 1989, Gass published a review on focal congenital

anomalies of the RPE, including 10 eyes with
CSHRPE, and called these lesions “RPE hamartoma.”
They were not associated with alterations in the
surrounding sensory retina, RPE, and choroid and
were typically 0.5 to 1 disk diameter in size.? In 2003,
Shields et al reviewed five eyes with CSHRPE and
further detailed these lesions. The authors described
patent feeder vessels in 100% of cases, surrounding
retinal traction in 80%, retinal exudation in 20%, and a
pattern of high internal reflectivity on ultrasound
A-scans. The authors proposed that this condition
was congenital because it was more commonly
detected in children and the features were nonprogres-
sive.? Shields et al first described the OCT findings in
2004,* and others did so later in addition to mention-
ing demarcated lesions with high reflectivity in the
inner retina that were associated with posterior optical
shadowing, irregular surfaces, and protrusion to the
vitreous. After those four publications, 21 others
characterized the clinical and multimodal imaging
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features of CSHRPE.>2° In total, 42 patients have
been described of age between 8 and 80 years. Of
these cases, only a single case of bilateral disease has
been reported in a patient with Down syndrome,!?
Furthermore, there have not been any previous reports
of CSHRPE with multifocal lesions, as in the current
case.

Congenital simple hamartoma of the retinal pigment
epithelium typically presents as an isolated, black
macular lesion with well-defined margins.!= Multi-
modal imaging is required to make the precise
diagnosis. The definitive diagnosis is frequently made
using spectral-domain optical coherence tomography
(SD-OCT), in which the lesion is well-demarcated
with high reflectivity at the inner retina and marked
shadowing of the underlying retina and choroid.?
Several studies have described hypoautofluorescence
of the lesions on FATF images and hypofluorescence in
early-phase fluorescein angiography (FA) with/
without discrete hyperfluorescence around the lesion
in the late phase of the angiogram.®*~7 Fluorescein
angiography may reveal feeder vessels related to the
lesion. Similar to other studies,>® the current case had
intrinsic flow to the pigmented lesions at the SCP, seen
bilaterally on OCTA and more evident in the left eve
(Figures 6 and 7). The retinal vessels were oriented in
apparent continuity with the lesion vasculature. In his
original description, Gass®> described the intrinsic
vasculature as an element to characterize these tumors,
sometimes masked by their inherent pigmentation.

In most cases, CSHRPE has been found inciden-
tally, and the visual acuity is usually normal or slight
affected, although some cases are significantly visually
impaired.?? In the 42 cases reported in the literature,
21 of 42 (50%) had a best-corrected visual acuity of
20/25 or better, 5 of 42 (12%) between 20/30 and 20/
40, and 16 of 42 (38%) below 20/40.3->-2¢ The factors
related to decreased visual acuity are macular
edema,' "1 amblyopia,!! vitreomacular traction and
surrounding foveal traction with an epiretinal mem-
brane,>%!! and tractional macular hole formation.!?2
Interestingly, mild surrounding retinal traction is a
common finding and may provide the pathophysio-
logical basis for the development of foveal traction and
macular holes.? In the current case, potential retinal
function at the site of the pigmented lesions and
surrounding margins was evaluated by microperime-
try. Similar to Rodrigues et al,®* we detected focally
reduced RS among the corresponding areas of
CSHRPE in the right eye (Figure 8A).

Macular edema has been described in two of 42
cases of CSHRPE. Barnes et al'! described an eye
with macular edema secondary to significant vitreo-
macular traction over the tumor. The tumor and

traction were removed from the inner retina during
pars plans vitrectomy. Postoperatively, the foveal
anatomy was restored and the edema resolved,
although with visual loss secondary to damage of the
external limiting membrane, ellipsoid zone, and inter-
digitation zone at the fovea, but without RPE-Bruch
membrane complex damage. Bach et al 13 also re-
ported a presumed case of CSHRPE associated with
macular edema and no vitreomacular traction. The
authors attributed this finding to the tumor’s vascular
activity and administered one intravitreal application
of bevacizumab (Avastin, Genentech Inc., South San
Francisco, CA) with partial anatomic and visual
improvement during the following 2 months. Arjmand
et al® reported that macular edema could result from
leakage from the intrinsic tumor vessels or vitreor-
etinal tractional forces, rather than microvascular
ischemic disease.

Histopathological examination of CSHRPE was
described initially by Holz et al'* from a free-
floating vitreous lesion. They described a tumor
composed of angiomatous features and RPE hyper-
plasia. Barnes et al'! reported the histopathological
features of CSHRPE associated with vitreomacular
traction and macular edema that was removed from the
inner retina during pars plans vitrectomy. The lesion
was characterized by nodular proliferation of hyper-
plastic RPE cells, with fibrous metaplasia, and
attached peripheral gliotic retina and internal limiting
membrane. There was no evidence of axons or
vascular spaces in the lesion. Based on these findings,
the authors presumed that the CSHRPE pathogenesis
may be related to one or a group of RPE cells that
migrate to the retinal surface during embryogenesis
and proliferate as a hamartomatous lesion without
involving the entire retinal thickness. They also
hypothesized that another less plausible possibility
would include RPE cell migration secondary to
traction. Another recent theory related the etiology of
CSHRPE to ectopic and incomplete differentiation of
progenitor cells into RPE cells within the neural retina,
with RPE hyperplasia and fibrosis.?” Depending on the
amount of cell rest, location, and density, the hyper-
plasia could be limited to the superficial or full-
thickness retina®” or, as in the current case, be
multifocal, with diverse tumor sizes around the fovea.

The CSHRPE differential diagnosis includes other
pigmented RPE lesions, that is, a combined hamarto-
ma of the retina and RPE, congenital hypertrophy of
the RPE, adenoma or adenocarcinoma of the RPE, and
hyperplasia of the RPE. These conditions differ from
CSHRPE in demographics, multimodal imaging pre-
sentation, and evolution.?
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Comment

In this case, there is a juxtafoveal, bilateral, black,
intraretinal lesion, with associated cystic changes within
the retina and a barely detectable vitreous—retinal
interface disturbance in each eye. The cystic changes
in the retina are degenerative in nature (cystic macular
degeneration or CMD), not permeable or cystoid mac-
ular edema. There was no perifoveal leakage on the
fluorescein angiogram. The clinical interpretation is that
of a bilateral simple hamartoma of the RPE as described
by Gass! with a retinal feeder vessel and marked
acoustical reflectance on B-scan ultrasonography. The
consensus in the ophthalmic literature is that these
lesions are congenital and generally stable through
adulthood, usually with preservation of good visual
function and without extension of the pathology to
other contiguous layers of the anatomical macula. The
alternative diagnoses include a combined hamartoma of
the retina and retinal pigment epithelium, macular tel-
angiectasia Type I, a toxic effect such as tamoxifen,
and other ill-defined hereditary retinal disorders. The
lesions in this case do not fit the phenotypical features
of the known alternatives. However, there are excep-
tions. I have seen that macular telangiectasia Type II
originates at the nasal juxtafoveal area; T have also seen
it with intraretinal feeder vessels. I have seen bilateral
combined hamartomas, but never quite so symmetric as
in this case and never with such minimal preretinal or
retinal fibrosis.

The one feature that is strikingly different from the
usual solitary simple RPE hamartoma is the bilater-
ality. There has been only one previous case described
as bilateral and that was in a patient with Down
syndrome.* In addition, the localization of the RPE
hyperplasia to the inner retina is unusual. In MacTel II,
the pigment epithelial cells cluster in the deep retina,
presumably from the angiomatous process that extends
from the superficial retina posteriorly to the level of
the RPE. In solitary simple hamartoma of the RPE,
Barnes et al have suggested two possible mechanisms
for the hamartoma to be in the inner retina: The first
relates to the possibility of migrating RPE cells during
embryogenesis to proliferate as an independent, focal
mass without involvement of the rest of the retina.
Another concept relates to the possibility of ectopic,
incompletely differentiated progenitor cells forming a
clustered RPE lesion within the retina. Greater expe-
rience with clinical pathological correlations is
required before establishing a better understanding of
the pathophysiological development of this perplexing
lesion. In the meantime, management with observation
is the recommended approach in the clinical setting.
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Key words: congenital simple hamartoma of the
retinal pigment epithelium, macular edema, multi-
modal imaging, pigmentary maculopathy.

References

. Lagua H. Tumors and tumeor-like lesions of the retinal pigment

epithelium. Ophthalmologica 1981;183:34-38.

. Gass JD. Focal congenital anomalies of the retinal pigment

epithelium. Eye 1989;3:1-18.

. Shields CL, Shields JA, Marr BP, et al. Congenital simpie

hamartoma of the retinal pigment epithelium: a study of five
cases. Ophthalmology 2003;110:1005-1011.

. Shields CL, Materin MA, Karatza EC, et al. Optical coherence

tomography of congenital simple hamartoma of the retinal
pigment epithelium. Retina 2004;24:327-328.

. Zola M, Ambresin A, Zografos L. Optical coherence tomog-

raphy angiography imaging of a congenital simple hamartoma
of the retinal pigment epithelium. Retin Case Brief Rep
2018:12:1-5,

. Arjmand P, Elimimian EB, Say EA, et al. Optical coherence

tomography angiography of congenital simple hamartoma of
the retinal pigment epithelium, Retin Case Brief Rep
2019:13:357-360.

. Ito Y, Ohji M. Long-term follow-up of congenital simple

hamartoma of the retinal pigment epithelium: a case report.
Case Rep Ophthalmol 2018; 9:215-220.

. Rodrigues MW, Cavallini DB, Dalloul C, et al. Retinal

sensitivity and photoreceptor arrangement changes secondary
to congenital simple hamartoma of retinal pigment epithelium.
Int J Retina Vitreous 2019:5:1-8.

. Pazzaglia GA. Multimodal imaging in congenital simple

hamartoma of retinal pigment epithelium (CSHRPE): optical
coherence tomography {OCT), autofluorescence and oct angi-
ography, a review of the literature and case presentation. Adv
Ophthalmol Vis Syst 2019;9:113-116,

Panagopoulos A, Chalioulias K, Murray AT. Bilateral
congenital hamartomas of the retinal pigment epithelium
in a patient with Down’s syndrome. Eye 2008:22:735—
736.

Barnes AC, Goldman DR, Laver NV, et al. Congenital simple
hamartoma of the retinal pigment epithelium: clinical, optical
coherence tomography, and histopathological correlation. Eye
2014;28:765-766.

Van de Moere A, Clark JB. Congenital simple hamartoma of
the retinal pigment epithelium with a full-thickness macular
hole. Retin Case Brief Rep 2009;3:80-82.

Bach A, Gold AS, Villegas VM. Simple hamartoma of the
retinal pigment epithelium with macular edema. Optom Vis Sci
2015;92:548-550.

Holz FG, Alexandridis E, Volker HE, et al. Spontancous
incomplete avulsion of juxtafoveal retinal pigment epithelial
hamartoma. Arch Ophthalmol 2001;119:903-907.

Shields CL, Materin MA, Ekaterini C, et al. Optical coherence
tomography of congenital simple hamartoma of the retinal
pigment epithelium. Retina 2004;24:327-328.

. Shukla D, Ambatkar S, Jethani J, et al. Optical coherence

tomography in presumed congenital simple hamartoma of
retinal pigment epithelinm. Am J Ophthalmol 2005:139:945—
947.

. Lopez JM, Guerrero P. Congenital simple hamartoma of the

retinal pigment epithelium: optical coherence tomography and
angiography features. Retina 2006:26: 704-706.




520

18.

19.

20.

22,

Gotoh M, Yoshikawa H, Kagimoto HT, et al. Congenital
simple hamartoma of the retinal pigment epithelium in an
Asian. Jpn J Ophthalmol 2008;52:144-145.

Madgula IM, Adatia FA, Sagoo MS, et al. Simple hamartoma
of the retinal pigment epithelium in a man of African descent.
Can J Ophthalmol 2009:44:e35-e36.

Kdlmén Z, Téth J. Two cases of congenital simple hamartoma
of the retinal pigment epithelium. Retin Cases Brief Rep
2009;3:283-285.

- Teke MY, Ozdal PC, Batioglu F, et al. Congenital simple

hamartoma of retinal pigment epithelium: clinical and imaging
findings. Case Rep Ophthalmol Med 2012;2012:654502.

Heo WI, Park DH, Shin JP. A case of congenital simple
hamartoma of the retinal pigment epithelium and Coats’
disease in the same eye. Korean J Ophthalmel 2015;29:282—
283.

23,

24.

25.

26.

27.

RETINAL CASES & BRIEF REPORTS” ¢ 2021 « VOLUME 15 « NUMBER 5

Grant LW, Rajeev Seth RK. Congenital simple hamartoma of the
retinal pigment epithelium. Sem Ophthalmol 2014;29:183—185.
Thorell MR, Kniggendorf VF, Arana LA, et al. Congenital
simple hamartoma of the retinal pigment epithelium: a case
report. Arq Bras Oftalmol 2014;77:114-115.

Stavrakas P, Vachtsevanos A, Karakosta E, et al. Full-
thickness macular hole associated with congenital simple
hamartoma of retinal pigment epithelium (CSHRPE). Int
Ophthalmol 2018;38:2179-2182.

Souissi K, El Afrit MA, Kraiem A. Congenital retinal arterial
macrovessel and congenital hamartoma of the retinal pigment
epithelium. J Pediatr Ophthalmol Strabismus 2006;43:181-
182.

Pujari A, Agarwal D, Chawla R, et al. Congenital simple
hamartoma of the retinal pigment epithelium: what is the
probable cause? Med Hypotheses 2019;123:79-80.




UNUSUAL CASE OF BILATERAL
MACULAR DETACHMENT PRECEDING

RENAL FAILURE

Carlos A. de Amorim Garcia Filho, MD,* Rodrigo A. de Oliveira, MD,T Rodrigo L.
Meirelles, MD,# Luiz H. Lima, MD_# Chandrakumar Balaratnasingam, MD, 8]
Anita Agarwal, MD,** Carlos A. de Amorim Garcia, MD*

From the Departments of *Ophthalmology, and
TNephrology, Federal University of Rio Grande do
Norte, Natal, Brazil; ¥Department of Ophthalmology,
Federal University of Sdo Paulo, Sdo Paulo, Brazil;
SCenter for Ophthalmology and Visual Science,
University of Western Australia, Perth, Australia;
IDepartment of Ophthalmology, Sir Charles
Gairdner Hospital, Western Australia, Australia; and
**West Coast Retina, San Francisco, California.

A 58-year-old woman presented with a 4-month
istory of progressively decreasing visual acuity
in both eyes and no other ophthalmic or systemic
symptoms. Her medical history was relevant only for
moderately controlled systemic hypertension.

Her best-corrected visual acuity was 20/100 and 20/
200 in the right and left eyes, respectively. The
intraocular pressures were normal and the anterior
segments unremarkable bilaterally. Fundus examina-
tions of both eyes revealed normal optic disks and
multiple yellow, well-defined subretinal deposits in the
macular and peripapillary regions (Figure 1). The
subretinal lesions were hyperautofluorescent on fundus
autofluorescence imaging, and more numerous than
what was seen on color fundus imaging. On fluorescein
angiography, the lesions were hypofluorescent with a
masking effect. A few isolated focal areas of hyper-
fluorescence from leakage were seen between some of
the lesions in both eyes (C arrows). Spectral-domain
optical coherence tomography findings were similar in
both eyes and showed multiple, round hyper-reflective
subretinal deposits associated with submacular fluid and
elongated outer segment structures. The choroid ap-
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peared thicker than normal in both eyes. Intraretinal
fluid also was seen in the left eye (Figure 2).

Question—what is the differential diagnoses for this
presentation?

Response—a number of conditions can lead to the
deposition of bilateral hyperautofluorescent material
within the macula. These include a range of inflam-
matory conditions such as acute exudative polymor-
phous vitelliform maculopathy, neoplastic conditions
such as cloudy vitelliform maculopathy that is a
precursor of vitreoretinal lymphoma, and paraneo-
plastic syndromes such as vitelliform maculopathy
secondary to metastatic melanoma. Bilateral diffuse
uveal melanocytic proliferation and idiopathic uveal
effusion syndrome can also manifest hyperautofluor-
escent material associated with exudative retinal
detachment in the posterior segment. Renal diseases
such as immunoglobulin A nephropathy and glomer-
ulonephritis can also lead to deposition of material
beneath the retina. Vitelliform lesions can be the
manifestation of drug toxicity, for example, desfer-
rioxamine or mitogen-activated protein kinase inhibi-
tors, or a feature of dystrophic and degenerative
conditions of the macula such as pattern dystrophy,
antosomal recessive bestrophinopathy, multifocal Best
disease, and fundus flavimaculatus. However, a dys-
trophic or degenerative condition is unlikely given the
subacute nature of vision loss in this patient.

Question—What is the next step in managing this
case?

Response—a  systemic malignancy must be
excluded. Common sites of primary malignancy that
are associated with a paraneoplastic syndrome include
the chest, abdomen, and pelvis. These sites should be
imaged, or the patient must be referred to an
oncologist for appropriate investigations. Laboratory
work-up including complete blood counts, renal
function, liver function, and inflammatory markers
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Fig. 1. A-H. Multimodal imaging of a 58-year-old woman with AL amyloidosis at presentation. A and E. Color fundus photographs of
the right and left eyes, respectively, show the multiple yellowish, well-defined subretinal lesions in the macular and peripapillary regions.
B and F. Fundus autofluorescence images of the right and left eye, respectively, demonstrate the alternating patterns of hypoauto-
fluorescence and hyperautofluorescence, with subretinal deposits appearing hyperautofluorescent. Fluorescein angiography of the right
eve (C and D) and the left eye (G and H) depict hypofluorescent lesions with a masking effect and some areas of hyperfluorescence with

leakage.

must be performed to look for evidence of systemic
inflammation. Masquerade syndromes including tuber-
culosis, syphilis, and sarcoidosis must also be
excluded.

The hemato-oncology work-up was negative for any
occult neoplasia in the abdomen, thorax, breast, uterus,
digestive tract, or central nervous system. A systemic
work-up was negative for infectious diseases including
syphilis and tuberculosis. Laboratory examinations
revealed low erythrocytes levels on a peripheral blood
examination (hematocrit, 30%) and an elevated creat-
inine level (1.7 mg/dL).

Comment—normal hematocrit in women is 36%—
48%. This patient has low hematocrit and raised
creatinine implicating renal insufficiency in associ-

ation with the retinal manifestations. Further inves-
tigations assessing renal structure and function are
indicated. Importantly, urinalysis assessing protein
content will allow differentiation between nephritic
and nephrotic syndromes.

The patient developed a nephrotic syndrome with
hypercreatinemia (2.76 mg/dL) and proteinuria.
Urinary protein electrophoresis was normal, but
immunofixation detected a monoclonal component
of light-chain lambda protein. A kidney biopsy and
Congo red stain showed amyloid deposition in the
glomerular and interstitial compartment. Under
polarized light, the classic apple—green birefrin-
gence was observed. Immunofluorescence was
positive for lambda protein (Figure 3).

Fig. 2. Spectral-domain optical coherence tomography of a 58-year-old woman with AL amyloidosis at presentation. A. Color fundus photograph of
the right eye with three lines representing the 6-mm B scan shown in the upper macula (B), fovea (C), and inferior macula (D). Multiple, round
hyperreflective subretinal deposits (arrows) are associated with subretinal fluid. E-H. The left eye presents the same features as observed in the right eye
but also has intraretinal fluid in the foveal area.
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Fig. 3. Renal pathology findings of a 58-year-old woman with AL amyloidosis. A. Glomerular biopsy seen on light microscopy stained with

hematoxylin and eosin. The amyloid material appears homogeneous, acellular, and amorphous. The interstitial compartment of the biopsy stained with
Masson’s trichrome (B), the glomerular portion stained with Masson’s trichrome (C), and the glomerular compartment stained with Congo red shows

the amyleid deposits (D). E. Immunofiuorescence of the glomerulus is remarkable for monoclonal immunoglobulin lambda chain deposits.

Comment—the biopsy results are consistent with light-
chain amyloidosis resulting from plasma cell dyscrasia.
Investigations to assess the heart, bone marrow, and liver
are prudent as light-chain amyloid can also deposit in
these organs. Chemotherapy needs to be initiated.

The patient was started on systemic chemotherapy
with cyclophosphamide, dexamethasone, and bortezo-
mib. During the systemic treatment, she was also started
on hemodialysis and, later, underwent a renal transplant.
During follow-up, the best-corrected visual acuity
improved in both eyes to 20/80 at 1 month, 20/50 at 6

months, and 20/30 at 2 years after chemotherapy and
hemodialysis, followed by renal transplantation. As the
best-corrected visual acuity improved, concomitant
regression of most of the subretinal deposits and
resolution of the subretinal fluid was seen (Figure 4).

Discussion

Light-chain (AL) amyloidosis is the most common
form of systemic amyloidosis. It is a plasma cell

Fig. 4. Follow-up visits of the 58-year-old patient with AL amyloidosis. A and B. Color fundus photograph and spectral-domain optical coherence
tomography B scan through the fovea of the right eye at 6 and 24 months, respectively, after treatment initiation. C and D. Color fundus photograph and
spectral-domain optical coherence tomography B scan through the fovea of the left eye at 6 and 24 months, respectively, after treatment initiation.
Regression of most of the subretinal deposits and resolution of the subretinal fluid are correlated with the improved bilateral best-corrected visual acuity
from 20/100 and 20/200 in the right and left eye at baseline to 20/50 at 6 months and 20/30 in both eyes at the 24-month follow-up evaluation.
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disorder in which immunoglobulin light-chain frag-
ments (kappa or lambda) derived from a clonal
population of plasma cells in the bone marrow are
deposited in tissues.! All organs can be affected by the
amyloid deposits, with the heart, kidney, and liver
being the most commonly affected. The ophthalmic
manifestations of systemic AL amyloidosis include
deposits in the eyelid, conjunctiva, lacrimal gland,
vitreous, extraocular muscles, temporal artery, retina,
and choroid.?

Posterior segment involvement because of AL amy-
loidosis is rare.® In this case, multimodal imaging
showed symmetric structural changes including hyper-
autofluorescent lesions in the posterior pole and
peripapillary region. Spectral-domain optical coherence
tomography analysis showed multiple hyperreflective
deposits above the retinal pigment epithelium that
corresponded to the hyperautofluorescent lesions.
Whether the subretinal deposits observed in the color
fundus images and spectral-domain optical coherence
tomography images are true amyloid deposits, second-
ary to an inflammatory process or vitelliform deposits
composed of lipofuscin, melano-lipofuscin granules,
and extracellular material derived from shredded pho-
toreceptor outer segment disks that accumulate in the
subretinal space from retinal pigment epithelium dys-
function can only be determined after ocular biopsy and
histologic study.*

Published reports of amyloidosis with ocular find-
ings also have noted renal failure, which may be a
marker for the severity of the systemic amyloid
deposition.® The choroid and glomerulus share com-
mon histologic components and may be the common
pathway of various related diseases involving abnor-
mal protein deposition. Other renal diseases also may
lead to drusen formation or drusenoid deposits such as
dense deposit disease (membranoproliferative glomer-
ulonephritis) and IgA nephropathy, but the deposits
usually differ from those in the current case.

The nephrotic syndrome may also have a role in the
choroidal changes and in the accumulation of sub-
retinal fluid through modification of the oncotic
pressure.®’ Fluorescein angiography showed leakage
at the pigment epithelial level suggesting relative
choriocapillaris ischemia affecting retinal pigment
epithelium function, similar to the patient described
by Carrera et al.® In addition, it is likely the choroidal
vascular permeability change led to increased choroi-

dal interstitial fluid that extended into the subretinal
space. In contrast to the current patient, Augstburger
et al® described a patient with AL amyloidosis with
subretinal deposits that did not have leakage on
fluorescein angiography despite the presence of a
serous macular detachment. In addition, Dhrami-
Gavazi et al® reported no leakage in a patient with
kappa light-chain deposit disease and ocular findings
similar to the current one, giving credence to passive
accumulation of fluid from the choroidal permeability
alterations.

The patient received hemodialysis initially and later
underwent renal transplantation. During follow-up,
marked regression of the subretinal deposits and
resolution of the subretinal fluid with improvement
in the visual acuity was seen. Restoration of the
plasmatic protein balance and oncotic pressure with
hemodialysis and later with renal transplant may be
related to resorption of the subretinal fluid, whereas
the systemic chemotherapy resulted in decreased pro-
duction of the fibrillar proteins resulting in regression
of the subretinal deposits.

Key words: light-chain amyloidosis, macular
detachment, multimodal imaging, renal failure,
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57-year-old Caucasian man with a longstanding
istory of progressive ataxia and peripheral neu-
ropathy presented for ophthalmic evaluation. He was
visually asymptomatic, but was found to have bilateral
and symmetric mottling of the retinal pigment epi-
thelium (RPE) in the macular area (Figure 1). Best-
corrected visual acuity was 20/20 in both eyes.

Question

What is the significance of pigmentary maculopathy
in a patient with ataxia and peripheral neuropathy?

Response

Such a presentation prompts the consideration of
neurologic syndromes that also involve the retina.
Hereditary spastic paraplegia or Kjellin syndrome,
myotonic dystrophy, spinocerebellar atrophy, and
mitochondrial diseases such as that associated with
point mutation of mitochondrial DNA A3243G can
lead to pigmentary maculopathies. The point mutation
can result in a spectrum of overlapping syndromes
including maternally inherited diabetes and deafness,
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mitochondrial myopathy, encephalopathy, lactic aci-
dosis and stroke-like episodes, and myoclonic epilepsy
with red ragged fibers. Progressive ataxia with periph-
eral neuropathy is not the usual history in patients with
mitochondrial myopathy, encephalopathy, lactic aci-
dosis and stroke-like episodes, ormyoclonic epilepsy
with red ragged fibers. Refsum syndrome can also
present with pigmentary retinopathy in the setting of
cerebellar degeneration and peripheral neuropathy. A
detailed family history and systemic enquiry for
hearing difficulties and diabetes, can help reconcile
the diagnosis of these patients.

On fundus autofluorescence, there was macular
mottling with a linear branching pattern of hyper-
autofluorescence combined with a relative diffuse
hypoautofluorescence in the macular area in both eyes
(Figure 1). In addition, there was pronounced hypo-
autofluorescence in the nasal retina, starting close to
the disk and spreading toward the wmidperiphery,
associated with a reticular pattern of hyperautofluor-
escence that was symmetrical in both eyes (Figure 1).
The temporal retina was affected in a similar pattern in
both eyes. There was a sharp correspondence between
fundus autofluorescence and fluorescein angiography
changes. On fluorescein angiography, the reticular and
branching hyperautofluorescence changes seen in the
macula and around the equator appeared hypofluor-
escent on a diffuse background of transmission hyper-
fluorescence (Figure 1).

Comment

Fundus autofluorescence changes extending periph-
erally beyond the vascular arcades are uncommon in
the spectrum of diseases due to mitochondrial DNA
nucleotide A3243G point mutation. Spino cerebellar
atrophy 7 and spinocerebellar atrophy 1 are not known
to have macular RPE changes; they generally develop
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Fig, 1. Muitimodal imaging of
the both eyes. A and B. Color
fundus  photograph  reveals
mild mottling of the RPE in the
macular area. C and D. FAF
shows a branching pattern of
hyperautofluorescence and a
reduction in autofluorescence
within the macula. E and F.
Fluorescein angiography dem-
onstrates  early  perifoveal
blockage by the reticular
lesions with hyperfluorescence
due to transmission defects. G
and H. Wide-field imaging
shows extensive pigment rare-
faction in the mid-peripheral
retina. I and J. Wide-field au-
tofluorescence imaging reveals
pronounced hypoauto-
fluorescence in the nasal hem-
iretina and middle-periphery
region, associated with a retic-
ular  pattern  of  hyper-
autofluorescence. FAF, fundus
autofluorescence.
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RPE DYSTROPHY AND POLYNEUROPATHY

macular thinning and atrophy of the foveal outer retina
with no visible findings clinically. Kjellin syndrome
and myotonic dystrophy have a very characteristic
macular appearance of pattern dystrophy. The findings
in this patient of central hypofluorescence with halo of
hyperfluorescence and peripheral pigmentary alter-
ation resembles Kjellin syndrome, although not com-
pletely typical of it. The peripheral pigmentary
changes are also seen in Kjellin syndrome.
Neurologic examination revealed muscle atrophy
(especially in the lower limbs), extremity deformities
(pes cavus, hammer toes, and claw hands), and
suppressed reflexes. There was no evidence of cere-
bellar disease. The electroneuromyography test dem-
onstrated chronic mixed peripheral polyneuropathy on

S27

all four limbs, more severe on the distal lower limbs.
Family history revealed that the patient’s brother
suffers from similar neurologic issues.

Comment

Based on the results of electroneuromyography and
neurologic examination, the diagnosis is consistent
with Charcot-Marie-Tooth (CMT) syndrome.

Question

‘What are the most common ocular manifestations of
CMT syndrome?

Fig. 2. Spectral-domain opti-
cal coherence tomography
(SD-OCT) of both eyes. A.
Cross-sectional SD-OCT
image of the right macula
shows focal thickening of RPE,
with underlying shadowing. B.
Cross-sectional SD-OCT
image of the left macula dem-
onstrates RPE irregularities
associated with interruption of
the inner segment/outer seg-
ment interface and a perifoveal
area with absence of the RPE
band, loss of photoreceptors
and overlying outer retinal
thinning. C. Cross-sectional
SD-OCT image of the left eye
shows focal thickening of RPE,
with underlying shadowing,
besides an area with absence of
the RPE band, loss of photo-
receptors and overlying outer
retinal thinning with micro-
cysts in the inner nuclear layer,
and homogenous choroidal
hypertransmission.
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Response

The main ophthalmic manifestations include optic
neuropathy, pupil abnormalities, and ophthalmoplegia.
Pigmentary retinopathy is not a known manifestation
of CMT syndrome. However, CMT disease is a
heterogenous group of inherited peripheral neuropa-
thies with several genetic defects that share clinical
characteristics of progressive distal muscle weakness
and atrophy, foot deformities, distal sensory loss, and
diminished tendon reflexes. An overlap of features of
axonal CMT and autosomal-recessive hereditary spas-
tic paraplegia and amyotrophic lateral sclerosis is seen
in patients with defects in the ALS5/SPG11/KIAA1840

gene. Patients with ALS5/SPGI1I/KIAAIS40 gene
defect have a pattern dystrophy of the macula
resembling that seen in Kjellin syndrome. This
patient’s gene testing is pending, but is not clinically
known to have features of SPGII. Patients with a
myotonic dystrophy have a characteristic facial
appearance, ptosis, early-onset male pattern baldness,
and Christmas tree cataracts. A characteristic feature in
such patients is the delay in relaxation of contracted
muscles. For example, patients find it difficult to
release their grip following a handshake.

The Panel 16 Quantitative Color Vision, Visual
Contrast Test System and Pelli-Robson Contrast
Sensitivity tests were within normal limits. The

Fig. 3. OCT angiography (3 X 3 mm) of both eyes. A and B. Analysis of vascular flow through the superficial and deep plexuses reveals a normal
capillary network in the right eye. C. Angiogram of the outer retina shows absence of vasculature in the right eve. D. Choriocapillaris angiogram
appears heterogeneous, with black shadowing from retinal vessels in the right eye. E and F. Although there is a shadow artifact in the nasal portion of
the slab, analysis of vascular flow through the superficial and deep plexuses reveals normal capillary network in the left eye. G. Angiogram of the outer
retina shows absence of vasculature in the left eye. H. Choriocapillaris angiogram appears heterogeneous, with black shadowing from retinal vessels in
the left eye.
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anterior segment was unremarkable, no vitreous cells
were noted, and pupillary reflexes were normal.

Optical coherence tomography (OCT) demonstrated
focal fragmentation of the ellipsoid zone and interdig-
itation zone. There were also sites of external limiting
membrane discontinuity and outer nuclear layer loss,
sometimes with cysts at the inner nuclear layer and
outer nuclear layer and RPE/Bruch layer damage,
inducing choroidal hypertransmission in both eyes
(Figure 2). Peripapillary retinal nerve fiber layer
thickness was within normal limits in both eyes.
Optical coherence tomography angiography (OCTA)
of the superficial and deep plexuses were unremark-
able however the OCT angiography revealed hetero-
geneous flow voids within the choriocapillaris (Figure
3).

Retinal function analysis was obtained by ocular
electrophysiologic tests and microperimetry. Full-field
electroretinogram (RETIport System, Roland Consult,
Brandenburg an der Havel, Germany) was found to be
in the normal range. Multifocal electroretinogram
(RETiscan System, Roland Consult, Brandenburg an
der Havel, Germany) group average waves were
within normal limits. However, some traces presented
decreased amplitude in both eyes, especially temporal
to the fovea (Figure 4). Visual evoked potential (VEP,
RETIport System, Roland Consult, Brandenburg an
der Havel, Germany) was performed with large 1°
stimuli and small 0.15° stimuli. In the right eye, both
wave amplitude and latency of N75 and P100 were
within the normal range. In the left eye, the wave
amplitude was normal, but latency of N75 and P100
were increased by 15%. The parameters tested in the
microperimetry examination from MP3 (Nidek Tech-
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nologies, Padua, Italy) were 33 points, covering a total
of 20 central degrees. The arithmetic means of the
absolute thresholds in decibels (dB) measured at each
point were calculated as the mean retinal sensitivity for
each eye. It was 24.75 dB in OD and 25.75 dB in left
eye. Microperimetry exhibited small areas of sensitiv-
ity reduction in OU, which were topographically
correlated with posterior segment findings (Figure 5).

Discussion

CMT disease is defined as a group of inberited
motor and sensory neuropathies resulting in distal imb
weakness, sensory loss, feet deformities, and
decreased deep tendon reflexes. Despite being the
most common genetic neuromuscular disorder, it is a
rare disease, with a prevalence around 1:2,500. CMT
can be caused by a multitude of gene mutations and its
clinical course is variable, because the same mutation
may result in different phenotypes.'-

CMT disease includes a very broad spectrum of
neurologic phenotypes, because it can be caused by
different gene mutations.*® It is classified according to
the characteristics of the polyneuropathy and its
inheritance pattern (Table 1). Within each type of
CMT, there are numerous subtypes depending on the
gene mutation. Over 90% of patients with CMT have a
mutation in the PMP22, MFN2, MPZ, or GJBI gene.?
In the patient being presented, genetic testing is
pending. However, a clinical diagnosis of CMT was
made based on compatible neurologic manifestations
associated with typical electroneuromyography findings
(i.e., chronic mixed peripheral polyneuropathy on the

VAV
v v Fig. 4. Multifocal electro-
) ViR ' retinogram of both eyes. A.
s T Right eye: group average
o o waves within normality. Cir-
erpion cled in red are the traces with

decreased amplitude. B. Left
"z eye: group average waves
within normal range. Circled in
red are the ftraces with
decreased amplitude.
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Fig. 5. A and B. Microperimetry (MP, 20 central degrees) of both eves. MP exhibited focal reduced retinal sensitivity among corresponding areas of

reticular changes in both eyes.

four limbs, more severe on the distal lower ones). It is
likely that the patient had an intermediate form of
autosomal-recessive CMT with PLEKHGS3 deficiency.?

The spectrum of ophthalmic manifestations due to
CMT is also broad. Gene mutations of known retinal
dystrophies, such as mutation in the translation factor
HistidyltRNA synthetase for Type IIIB Usher Syn-
drome, can be related to CMT.1° However, the associ-
ation between CMT and retinal dystrophies is not very
common, and there are only a few cases reported.!’ 13
Khoubesserian et al'! evaluated a patient with CMT and
Sundus flavimaculatus retinal dystrophy. Ophthalmos-
copy and fluorescein angiography showed central tape-
toretinal degeneration with macular pigment changes and
abnormal peripapillary vascular prominence. Reviewing

those images, the findings seem to resemble idiopathic
type 2 juxta foveolar telangiectasia or macular telangi-
ectasia 2 (Mactel), which may have been a co-
occurrence, rather than a real association, Photopic and
scotopic electroretinographic recordings and electro-
oculogram were normal. On the other hand, Stanescu-
Segal and Michiels'? studied 6 cases of heredotaxia, of
which 3 were diagnosed with CMT. All of them had
good VA, normal color vision and no perimetry defects.
At ophthalmoscopy, two patients had discrete pigmen-
tary changes in the macular area. All these patients, even
those with normal fundus presentation, showed impair-
ment on the electroretinogram. There are five other case
reports of patients with CMT disease and pigmentary
retinopathy evaluated by ophthalmoscopy.

Table 1.

Classification of Charcot-Marie-Tooth Disease

Type Pathology/Phenotype
CMT1 Predominantly demyelinating polyneuropathy
CMT2 Predominantly axonal polyneurcpathy
CMT3 Preferably known as Dejerine-Sottas, it includes a group of severely affected infants with CMT regardless
of inheritance pattern or gene mutation
CMT4 Autosomal-recessive inheritance
CMTX X-linked inheritance
DI-CMT Dominant-intermediate form due to an intermediate-range slowing of conduction velocities in the arms
HSN Hereditary sensory neuropathy
HMSN V Associated with pyramidal involvement
HMSN VI Associated with optic atrophy
dHMN Pure motor forms characterized by sparing of sensory nerves on clinical, electrophysiologic, and

pathologic examinations

HMSN, Hereditary Motor and Sensory Neuropathy; dHMN, Distal Hereditary Motor Neuropathy.
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Although the full-field electroretinogram and mul-
tifocal group average waves were normal in this
patient, there was mild alteration in some traces, and
the visual evoked potential presented discrete
increased latency, which could indicate carly visual
impairment. It is important to highlight that the
patient’s optic nerve examination was deemed to be
within normal limits; and, despite delayed visual
evoked potential being considered a hallmark of optic
nerve disease, macular diseases can also be related to
latency and amplitude changes in visual evoked
potential 14

Key words: Charcot—Marie-Tooth syndrome,
multimodal imaging, polyneuropathy, RPE dystrophy.
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RETINAL HEMORRHAGES IN A PATIENT
WITH ACUTE ATAXIA
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19-year-old woman presented with a 3-day his-

tory of acute-onset blurred vision, nausea, vom-
iting, and hyporexia. Two weeks previously, she
underwent a laparoscopic cholecystectomy due to
biliary pancreatitis secondary to biliary sludge.

Her visual acuity was measured at count fingers at
2 m. Fundus examination showed bilateral symmetri-
cal signs of diffuse arteriolar narrowing and peripapil-
lary retinal nerve fiber layer (RNFL) thickening. Two
large superficial hemorrhages were seen in the right
eye along the temporal arcades. The optic disk margins
were blurred bilaterally. Optical coherence tomogra-
phy confirmed the increased thickness of the peripa-
pillary RNFL bilaterally (Figure 1).

Question

What is a likely diagnosis for this presentation?

Response

Given the recent history of gall bladder surgery and
pancreatitis, Purtscher-like retinopathy is a likely

None of the authors has any financial/conflicting interests to disclose.
Reprint requests: Frederico B. Pereira, MD, Rua Joaquim
Linhares, 207, Apt. 1502, 30310-400 Bele Horizonte, Minas
Gerais, Brazil; e-mail: retinafrederico @ gmail.com

diagnosis. The retinal manifestations of Purtscher-
like retinopathy include cotton wool spots, retinal
hemorrhages, and optic disk edema.

She was promptly admitted to the intensive care unit
because of severe hypokalemia and hypotension that
was initially unresponsive to intravenous hydration.
Neurological assessment revealed multidirectional
torsional nystagmus and limb ataxia.

Comment

Ataxia and nystagmus are not associated with
Purtscher-like retinopathy; therefore, an alternative
diagnosis must be sought.

The patient is 18-week pregnant.

Question

How does this alter the management?

Response

Hyperemesis gravidarum is characterized by exces-
sive nausea and vomiting during pregnancy. Although
most common in first trimester, it can extend through-
out the entire pregnancy in some women. Rarely,
Wernicke encephalopathy, because of hyperemesis
gravidarum, can result in the triad of signs including
confusion, ocular abnormalities, and ataxia. Depleted
thiamine levels need to be excluded.

Cranial computed tomography and computed tomog-
raphy angiography were unremarkable. The cerebrospinal
fluid was assessed after lumbar puncture and did not
contain inflammatory cells. The cerebrospinal fluid
opening pressure at the time of lumbar puncture was
also normal. Serologic testing demonstrated reduced
thiamine levels (1.3 pg/dL; normal range: 2.5-7.5 g/
dL). Prompt treatment with parenteral high doses of
thiamine dramatically improved the bilateral visual acuity
and systemic symptoms. Four weeks after treatment, the
fundus signs recovered (Figure 2); the visual acuity levels
were 20/25 in the right eye and 20/20 in the left eye.
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Fig. 1. A. Color photograph (right eye) shows the slightly blurred optic disk margins, diffuse arteriolar narrowing, a preretinal hemorrhage, and
superficial hemorrhage adjacent to the optic disk (arrow). B. Infrared image shows an intraretinal hemorrhage. C. Optical coherence tomography (OCT)
scan of the right eye shows an intraretinal hemorrhage (arrow) and thickening of the peripapillary retinal nerve fiber laver (RNFL). D. Color photograph
(left eye} shows slightly blurred optic disk margins and RNFL thickening (arrow). E. Optical coherence tomography scan (left eye) shows thickening of
the peripapillary RNFL (arrow) adjacent to the optic disk. F. Infrared image shows thickening of the peripapillary RNFL.

Discussion retina specialists. This case is sobering because it is a

treatable disease that might be easily missed.
Optic neuritis and retinal hemorrhages from thia- Chiossi et al,! who reviewed 49 cases of Wemicke
mine deficiency is not in the usual differential list for encephalopathy caused by hyperemesis gravidarum,

Fig. 2. A. Color photographs of both eyes before treatment. B. Color photographs of both eyes 4 weeks after treatment shows recovery of the fundus
signs. C. Optical coherence tomography images of the right eye before treatment (lop image) and 4 weeks after treatment (bottom image); recovery of
both the intraretinal hemorrhages and the increased thickness of the peripapillary RNFL is seen. D. Optical coherence tomography images of the left eye
before treatment (top image) and 4 weeks after treatment (bottom image) show recovery of the increased thickness of the peripapillary RINFL.
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reported that Wernicke’s classic triad (i.e., confusion,
ocular abnormality, and ataxia) was present in only
46.9% of the patients. Those authors also reported a
case of Wernicke encephalopathy secondary to severe
hyperemesis gravidarum in which ophthalmoscopy
revealed bilateral disk swelling and retinal hemorrhages.

Few reports have documented the funduscopic
signs in Wernicke encephalopathy.'™ Optic disk
edema is rare in this pathology, and retinal hemor-
rhages without optic disk edema occur more fre-
quently.* The mechanism of the development of optic
disk edema in this condition is poorly understood. In
the current case, the optic disk margins were blurred
and optical coherence tomography showed peripapil-
lary RNFL thickening bilaterally, despite no objec-
tive evidence for increased intracranial pressure.
Mumford? suggested that these findings might result
from the occurrence of the typical neuropathological
features of Wernicke encephalopathy, characterized
by necrosis of nerve cells and subsequent edema
within the optic nerve. Bohnsack and Patel® hypoth-
esized that mitochondrial dysfunction first causes the
swelling, telangiectasia, and hemorrhages of the
RNFL, which was seen in the current case, and that
optic disk swelling appears only if mitochondrial
damage is severe and prolonged.

Left untreated, patients with Wernicke’s encepha-
lopathy can progress to neuronal death and permanent
sequelae. There is no consensus on the optimal dose of
thiamine, its form of preparation, treatment duration,
or the number of daily doses.® A recommended
regimen is 500 mg of thiamine intravenous infused
over 30 minutes three times daily for 2 consecutive
days and 250 mg intravenous or IM once daily for an
additional 5 days, in combination with other B
vitamins. It is mandatory that thiamine be given before
or concomitantly with intravenous administration of

glucose when a diagnosis of Wernicke encephalopathy
is suspected because glucose alone can precipitate the
disorder in thiamine-deficient individuals.” Parenteral
thiamine administration is inexpensive, simple, effec-
tive, and generally safe, and adverse reactions, includ-
ing anaphylaxis and bronchospasm, are reported but
extremely rare.’

The current case is unusual in that visual impairment
was the first symptom of an evolving thiamine
deficiency secondary to severe hyperemesis gravida-
rum. Fundus signs were diffuse arteriolar narrowing,
peripapillary RNFL thickening, superficial hemor-
rhages along the temporal arcades, and blurred optic
disk margins bilaterally. Despite the scarce informa-
tion in the literature, patients with suspicion of
thiamine deficiency should undergo an emergent
funduscopic examination independent of the presence
of visual symptoms.

Key words: optical coherence tomography, retinal
hemorrhages, retinal nerve fiber layer thickening,
Wernicke encephalopathy.
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12-year-old female child was referred for a second

opinion concerning a juxtapapillary lesion in the
left eye. The presumptive diagnosis of the lesion by
the referring physician was choroidal hemangioma and
the patient, on presentation, had already received three
treatments of intravitreal bevacizumab (Avastin,
Genentech Inc, South San Francisco, CA) with no
response. The lesion had also been treated with full-
fluence photodynamic therapy with no response. The
Juxtapapillary lesion was incidentally detected by the
referring physician upon routine eye assessment. The
patient had no visual symptoms.

On presentation to our service, the visual acuity in
the right eye was 20/20 with —4.00 diopters (D) of
myopia and the visual acuity of the left eve was 20/30
with =5.00 D of myopia. Dilated examination of the
right eye was unremarkable. Left retinal assessment
revealed a flat, yellow, juxtapapillary lesion adjacent
to the temporal and inferior margins of the optic disk
(Figure 1A). Fluorescein angiography revealed early
hyperfluorescence at the disk margin that increased in
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intensity toward the late frames (Figure 1, B and C).
Ultrasound showed low reflectivity at the lesion site
(Figure 2). Optical coherence tomography (OCT)
through the optic disk did not identify an optic pit
(Figure 3A). Optical coherence tomography through
the lesion and the macula (Figure 3B) revealed intra-
retinal fluid in the central macula as well as absence of
choroidal tissue. The boundaries of the optic disk,
retinal pigment epithelium (RPE) tissue, choroidal
tissue, and subretinal fluid within the juxtapapillary
lesion are clarified in Figure 4, A and B. Figure 4, C
and D shows a scan acquired below the inferior optic
disk border where the area of choroidal tissue
abnormality and subretinal fluid appears exaggerated.
These features are also portrayed in three-dimension in
Figure 4E. Optical coherence tomography angiogra-
phy did not reveal choroidal flow signals within the
juxtapapillary lesion (Figure 5).

Fig. 1. A. Color fundus photograph of the left eye shows a large orange
color lesion at the temporal and inferior edges of the optic disk. B.
Fluorescein angiography of the left eye shows an early hyperfluorescent
lesion in the vicinity of the optic disk. C. A hyperfluorescent window
defect in the inferior temporal arcade region is evident in the later
frames of the angiogram.
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Fig. 2. Ultrasonography of the left eye shows low reflectivity at the
topography of the lesion seen on color fundus photograph.

On the basis of the above imaging features, we felt that
the juxtapapillary lesion was most likely within the
specttum of focal choroidal excavation and not a
choroidal hemangioma. We elected to withhold further
ntravitreal therapy and photodynamic therapy. Over the
course of 4 years, there has not been an appreciable
change in the lesion size nor has the patient developed any
new visual symptoms. We placed the patient on topical
dorzolamide drops three times a day for 3 years to treat
the cystic changes of the central macula with no effect.

Discussion

Focal choroidal excavation is a well-recognized entity
that can be complicated by neovascular membranes,

Fig. 3. A. B-scan OCT of the
left eye through the optic disk
and the lesion seen on red-free
image does not show optic disk
pit, but a hyperreflective line at
the bottom that seems to rep-
resent the RPE (dashed red
rectangle). B. B-scan OCT of
the left eye within the macular
area demonstrates the presence
of intraretinal fluid, and
absence of the choroid was
observed at the topography of
the lesion seen on red-free
image.

polyps, and less often by macular schisis or macular
edema.'~* A focal choroidal excavation also can occur in
isolation or be associated with some choroidal tumors,
such as a choroidal osteoma or a sessile type of a retinal
capillary hemangioblastoma.*> In this case, B-scan
ultrasonography and OCT did not demonstrate choroidal
ossification, thereby excluding osteoma. Likewise, color
imaging and fluorescein angiography were able to
definitively exclude a capillary hemangioblastoma.

Few publications have reported an association
between focal choroidal excavation and central serous
chorioretinopathy.® Despite the presence of intraretinal
and subretinal fluids on OCT images, the current
patient did not show hyperfluorescent dots on fluores-
cein angiography, which ruled out central serous
chorioretinopathy.

In 2013, Yeh et al described the features of
peripapillary choroidal cavitation. Images in that
report shared some features with our case as seen on
color photography and OCT.” Similar to a choroidal
excavation, a choroidal cavitation occurs more fre-
quently in myopic patients. However, choroidal cav-
itations are typically found in an older age group. A
study to emerge from Taiwan® revealed that the mean
patient age with this entity was 47.9 = 12.3 years.

The morphology and location of the RPE with respect
to the choroid was an important distinguishing feature
between our case and that of choroidal cavitation.
Specifically, in our case, RPE tissue was separated from
the photoreceptors and was seen to adhere to the inner
part of the choroid even at sites where choroidal tissue
was absent. By contrast, in choroidal cavitation, there is
no separation between photoreceptors and the RPE as the
abnormality lies within the choroid.




A CHALLENGING JUXTAPAPILLARY LESION

We also considered the diagnosis of an optic disk pit;
however, OCT did not reveal any observable malforma-
tions within the optic disk nor did it identify a
communication between the subretinal space and vitreous.
We also considered a diagnosis of choroidal coloboma;
however, that congenital abnormality typically involves
the inferior and not the temporal portions of the optic disk.

Commentary From Dr. Pulido

The authors present a case of a juxtapapillary hypo-
lucent area on OCT. They have a broad differential, which
included a choroidal coloboma but excluded that because
colobomas typically are present at the 6 o’clock position
where the embryologic fissure meets. Although this is
true, their anomaly looks like the RPE stops abruptly and
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Fig. 4. A. Near-infrared image
of the left eye. The red dashed
ellipse represents the optic disk
edges. The turquoise dashed
ellipse indicates the area of the
RPE absence. Choroidal exca-
vation is defined by the area
between turquoise ellipse and
violet ellipse. The orange
dashed line demonstrates the
presence of subretinal fluid.
The horizontal green line rep-
resents the B-scan OCT shown
on (B). B. B-scan OCT of the
left eye. The red dashed line
represents optic disk temporal
edge. The area between the red
and turquoise vertical dashed
lines does not show RPE. A
possible area of choroidal
excavation is observed the
between turquoise and violet
dashed lines. The orange
dashed line depicts the exten-
sion of the subretinal fluid. C.
Near-infrared image of the left
eye highlights a different area
of interest as shown in panel.
D. The area of choroidal exca-
vation is limited by two violet
dashed lines and is noted to be
greater in this region. E. Three-
dimensional OCT image of the
left eye shows that the RPE
(dashed rectangle) follows the
choroidal malformation.

does not extend to the disk by photography clockwise
from 1,230 to 7. The next question that arises is where is
the edge of the optic nerve? From the color photographs,
it looks like the nerve is ovoid and larger temporally than
nasally. Closer examination of the fundus photographs
shows that the “pink” part of the temporal disk is actually
quite small and what one is really seeing is bare sclera
without overlying RPE or choroid. This observation is
further justified by Figure 1B, where the RPE edge is well
seen temporally as an edge that has blocking fluorescence
and some staining. Between that and the disk, there are
some deep choroidal vessels seen at one o'clock. Now,
one can see the staining of the actual temporal edge of the
optic nerve. On OCT, one can see the temporal edge of
the RPE that correlates and confirms the fundus appear-
ance that the RPE is quite temporal to the disk. The RPE
18 needed for choroidal development and thus the choroid
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juxtapapillary abnormality.

is just an anlage nasal to the RPE. Furthermore, the disk is
quite attenuated temporally. Furthermore, the OCT looks
exactly like the OCT described in previous atypical cases
of coloboma.®® So, in summary, I think that this is a
congenital malformation of the RPE and underlying
choroid. It is probably in the spectrum of colobomatous
changes of the optic nerve.

Key words: choroidal coloboma, choroidal excava-
tion, multimodal imaging, optical coherence tomogra-
phy angiography.
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CRYSTALLINE RETINOPATHY IN A MAN
WITH PERIPHERAL NERVE SHEATH

TUMORS
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27-years-old male presented with bilateral blurred

vision over the course of 1 month. The best-
corrected visual acuity was 20/30 in the right eye and
20/50 in the left eye. Fundus examination showed
peri-macular intraretinal crystalline lesions in both
eyes (Figure 1). The patient’s medical history was
positive for longstanding peripheral nerve sheath
tumaors.

Question—What is the differential diagnoses for this
presentation?

Response—The differential diagnosis of crystal-
line retinopathy is broad. One of the common causes
of this presentation includes macular telangiectasia
Type 2. Drug-related toxicity due to tamoxifen,
canthaxanthine, nitrofurantoin, talc, and methoxy-
flurane can also produce this clinical picture. Sys-
temic disease can also manifest crystalline
retinopathy and these include Sjogren—Larsson
syndrome, cystinosis, and primary hyperoxaluria.
Excessive intake of Kola nuts may or may not be
associated with West African crystalline maculop-
athy and this refractile disorder occurs only in
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patients of West African descent and is not typically
associated with vision loss.

Peripheral retinal examination demonstrated crystal
deposits in the peripheral retina of the right eye (Figure
2).

Question—Does peripheral retina involvement aid
in the differential diagnosis of this case?

Response—Rarely, crystalline maculopathies can be
associated with peripheral retinal crystals. Tamoxifen
retinopathy is one of the unique disorders in which
crystalline retinal deposits can be identified both in the
posterior pole and in the far periphery.

Hyperreflective lesions in the inner and outer retinal
layers were noted on spectral-domain optical coher-
ence tomography in both eyes (Figure 3).

Question—Do the location of crystals within the
retina vary between retina diseases?

Response—The location of crystals within retina
layers can aid in the diagnosis. Tamoxifen macul-
opathy is remarkable for a deposition of crystals, in
a donut-ring around the fovea, more commonly at
the level of the nerve fiber layer and inner plexiform
layer. Although canthaxanthine maculopathy can
also be assoclated with inner retinal crystals, the
ring of deposition is usually wider with a pre-
dilection for the papillomacular bundle. Cystinosis
and oxalosis demonstrate deposition of crystals in all
retinal layers, whereas talc retinopathy is associated
with exclusively intravascular deposits. In macular
telangiectasia Type 2, the crystals are predominantly
identified as a small cluster in the inner retina within
the foveal region.

The patient’s past medical history was remarkable
for NF1 (sporadic mutation) diagnosed 12 years before
presentation. During this period, the patient developed
hundreds of peripheral nerve sheath tumors throughout
the body (Figure 4). High-dose tamoxifen therapy (150
mg/day) was prescribed for an extended period to
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Fig. 1. A and B. Color fundus photographs show perimacular yel-
lowish refractile deposits in both eyes. C and D. Red-free fundus
photographs illustrate bilateral perimacular crystalline deposits in both
eyes. E and F, Fundus autofluorescence of both eyes shows increased
macular hypoautofluorescence.

Fig. 2. Color photography of the right eye demonstrates the same
refractile deposits in the temporal periphery.

control tumor growth and development. The patient
had received a cumulative dose of 122 g of tamoxifen
when he presented with visual complaints.

Comment

Tamoxifen toxicity can involve other ocular struc-
tures resulting in keratopathy, cataract, and optic
neuritis. cystoid macular edema, with petaloid leakage
with fluorescein angiography, can be noted in very
severe cases. These complications also need to be
excluded in patients with tamoxifen retinopathy.

In this case, tamoxifen was discontinued and 6
months later the visual acuity improved to 20/25 in
the right eye and to 20/40 in the left eye. The
crystalline lesions remained stable in both eyes in
the macular area and in the peripheral retina in the
right eye. No macular edema, retinal atrophy, or
foveal cavitation developed during the follow-up
period.

Discussion

Kaiser-Kupfer and Lippman! in 1978 first described
retinal toxicity from tamoxifen. Studies have reported
prevalence rates between 1.5% and 11.8% in patients
with breast cancer adjuvantly treated with tamoxifen.?
Tamoxifen crystalline retinopathy is generally
encountered in patients receiving high daily and
cumulative doses of the drug or treatment for a long
period of time however the threshold at which retina
toxicity occurs remains to be determined. The patho-
physiology of tamoxifen retinopathy is not completely
clear but axonal degeneration after formation of retinal
deposits and lipid drug complexes has been proposed.?
Tamoxifen is known to be toxic to Muller cells and the
pathophysiology of crystalline retinal deposition may
be similar to Mac Tel 2.3

The retinopathy due to tamoxifen can be unilateral
or bilateral with a broad spectrum of disease severity.
Macular refractile deposits associated with cystoid
macular edema typically develops in patients exposed
to very high cumulative chemotherapeutic doses of
tamoxifen with daily dosages between 100 and 200
mg daily.* Cystic foveal cavitation associated with
focal ellipsoid zone loss, similar to Mac Tel 2 and in
the absence of marked crystalline deposition, is very
rare and is associated with low daily dosages of
tamoxifen, typically 20 mg daily, used for adjuvant
breast cancer therapy.>-°
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Fig. 3. A and B. Spectral-
domain  optical coherence
tomography of both eyes
shows hyperreflective lesions
at all levels of the sensory ret-
ina, which is more remarkable
in left eye. Follow-up Spectral-
domain  optical coherence
tomography 6 months after the
tamoxifen was discontinued
illustrates stable lesions in the
right (C) and left (D) eyes.

Key words: crystalline retinopathy, neurcfibroma-
tosis, optical coherence tomography, tamoxifen.
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Fig. 4. Total body magnetic resonance imaging depicts hundreds of
superficial and deep peripheral nerve sheath tumors throughout the
body.
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T7-year-old white man with a long-standing

istory of paresthesias and hypesthesias
involving the upper and lower limbs presented with
an &-month history of floaters in both eyes. His
ophthalmic history was positive for cataract surgery
in both eyes. At presentation, his best-corrected
visual acuity was 20/20 in his right eye and 20/30 in
his left eye. Intraocular pressures were normal. Slit-
lamp biomicroscopy was unremarkable with no
evidence of anterior segment neovascularization
(NVE). Posterior segment examination revealed
peripheral retinal microangiopathy with multiple
microaneurysms, dot hemorrhages and vitreous
opacities in both eves. Left eye fundus examination
revealed vitreous hemorrhage. Fluorescein angiog-
raphy showed large areas of nonperfusion in the
periphery with multiple microaneurysms, capillary
telangiectasias, small NVEs elsewhere, and patchy
hypofluorescence from blockage from vitreous
opacities and blood (Figure 1).

Question—What are the likely causes for this
presentation?

Response—The most common causes of bilateral
microangiopathy and vitreous hemorrhage include
systemic diseases such as diabetes mellitus, systemic
hypertension, sickle cell disease, possibly Eales dis-
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ease or other retinal vasculitis such as systemic lupus
erythematosus. Retinal vein occlusion(s), ocular ische-
mic syndrome, and less commonly anemic retinopa-
thy, hypercoagulable/hyperviscosity states, and
radiation retinopathy can also present with a similar
picture.

A diagnostic work-up for the above and infec-
tious conditions was negative. Spectral domain
optical coherence tomography revealed needle-
shaped deposits perpendicular to the vitreorctinal
interface in the fovea of the left eye and irregular
retinal atrophy temporal to the macula in both eyes
(Figure 2).

Question—Do the OCT findings aid the diagnosis?

Response—Vertically oriented, hyper-reflective
needle-shaped deposits at the level of the vitreor-
etinal interface on OCT imaging is a characteristic
feature of vitreous amyloidosis. Vertical hyper-
reflective lesions as seen on OCT have also been
reported in vitreoretinal lymphoma; however, in
lymphoma there are other features typically seen
on OCT such as changes beneath the retinal pigment
epithelium, the subretinal space, and outer retina.

The patient’s medical history was positive for
systemic arterial hypertension, psoriatic arthritis and
prostate cancer, for which he underwent prostatec-
tomy 12 years prior. He was currently being
monitored by neurology for familial amyloidotic
polyneuropathy because of a positive family history.
The diagnosis was confirmed at 62 years old after
sequencing of the Transthyretin (TTR) gene con-
firmed the presence of the amyloidogenic mutation
Val30Met (V30M). He was receiving treatment with
tafamidis, an antiamyloid therapy, gabapentin, and
duloxetine for symptomatic polyneuropathy, ateno-
lol for systemic arterial hypertension and adalimu-
mab for arthritis,

Question—What are the ocular manifestations of
familial amyloidosis?

Response—Familial amyloidosis more frequently
results in anterior segment manifestations including
abnormal conjunctival vessels, scalloped iris and
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deposition of amyloid on the iris and lens capsule.
The intraocular pressures may be elevated. Poste-
rior segment manifestations of familial amyloidosis
include vitreous amyloidosis and retinal angiopathy.
FPatients that are treated for familial amyloidosis
with liver transplantation have an increased prey-
alence of vitreous amyloidosis. Often, a family
history may not be evident and the first diagnosis
of familial amyloidosis can be made in patients even
in their 70’s.
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Fig, 1. A. Color fundus pho-
tograph of the right eye shows
microaneurysms and few dot
hemorrhages temporal to the
macula, B. Vitreous hemor-
thage in the left eye, C. Mid-
phase fluorescein angiography
of the right eye highlights mi-
croaneurysms temporal do the
macula and optic disk new
vessels. D. Optic disk neo-
vascularization and peripheral
retinal nonperfusion in the left
eye.

There was reduced capillary density in the deep
capillary plexus on SD-OCT angiography (SD-OCTA)
(Figure 2). The patient was treated with laser photo-
coagulation targeting the regions of ischemic retina in
both eyes. One month after laser treatment, the patient
maintained good visual acuity with best-corrected
visual acuity of 20/20 in the right eye and 20/25 on
the left eve, and no further episodes of vitreous
bhemorrhage occurred in the period of 10-month
follow-up.

Fig. 2. A. Spectral domain
optical coherence tomography
of the right eye shows discrete
amyloid deposits on the foveal
vitreoretinal  interface, and
irregular thickness of the inner
retina. B. Spectral domain
optical coherence tomography
of the left eve reveals typical
needle-shaped amyloid
deposits perpendicular to the
foveal vitreoretinal interface
(arrow). C. 6- X 6-mm OCT
angiography picture of the
deep capillary complex illus-
trates reduced macular capil-
lary density.
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Discussion

Familial transthyretin amyloidosis (TTR V30M)
may lead to various retinal and vitreous findings,
including strand-like, or more widespread vitreous
opacities, retinal amyloid angiopathy resulting in
microaneurysms, retinal hemorrhages and capillary
drop out, secondary retinal and optic disk NVE,
subretinal, choriocapillaris, and choroidal amyloid
deposition.’? This patient presented with vitreous
hemorrhage, an uncommon presenting feature that
has only been reported in three previous papers by
Sandhu et al, O’Hearn et al and Chen et al.>—>

The fundus features in this case are consistent with
ocular fundus and fluorescein angiography changes
described previously in familial amyloidosis patients.
Although Savage et al® first described some arteriolar
changes associated with peripheral retinal NVE in
1982, the presence of typical retinal microangiopathy
with retinal hemorrhages and microaneurysms on
fluorescein angiography was originally described by
Kojima et al.? Zou et al later documented peripheral
capillary nonperfusion and, more recently, Rousseau
et al described the occurrence of optic disk NVE
similar to the findings in this patient.”-8

The etiology of retinal amyloid angiopathy is poorly
understood. Wong and McFarlin! proposed that circulat-
ing amyloid may deposit in the endothelial cells, with
progressive impairment of these cells and consequent
retinal nonperfusion. Liver is the largest source of
abnormal amyloid production. The retinal pigment epi-
thelial cells are known to produce TTR amyloid locally in
the eye and are the likely source for amyloid deposition in
the choroid and around the choriocapillaris in some eyes.
Whether some of this reaches the retinal endothelium is
not clearly understood. The peripheral nonperfusion may
lead to vaso-endothelial growth factor production and
consequently optic disk and retinal NVE. Increased vaso
endothelial growth factor levels in vitreous has been
recorded in patients with familial amyloidosis subjected to
pars plana vitrectomy for dense vitreous deposits.*’

The presence of needle-shaped hyperreflective
images perpendicular to the retinal surface on OCT as
seen in this patient are quite characteristic, and was first
described by Hattori et al.” They probably represent
early deposits of amyloid material on the vitreoretinal
interface. Optical coherence tomography angiography
also showed decreased capillary density in the deep
capillary plexus, suggesting that the macular circulation
is also affected by the amyloid microangiopathy, as
previously demonstrated by Tei et al.l?

In summary, familial amyloidosis may lead to a
typical retinal microangiopathy, which may affect the
central and peripheral retina, and should be considered
in the differential diagnosis of retinal NVE and
vitreous hemorrhage, where the usual suspects such
as diabetes, hypertension, ocular ischemia, and radia-
tion are absent. A history of polyneuropathy,r periph-
eral and/or autonomic in addition to the vasculopathy,
and the vitreous opacities is highly suggestive of the
diagnosis.

Key words: amyloidosis, optical coherence tomog-
raphy, polyneuropathy, vitreous hemorrhage.
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A 31-year-old healthy White man presented with a 3-
y history of blurred vision and photopsias in the
right eye. The best-corrected visual acuity of the right
and left eyes was, respectively, 20/40 (—1.50 sphere) and
20/20 (—1.75 sphere). There were no cells in the anterior
chamber or vitreous. Funduscopic retinal examination
was remarkable for foveal granularity associated with
multiple deep gray—white dots scattered in the posterior
pole (Figure 1, A and B) of each eye. Optical coherence
tomography (OCT) disclosed focal areas of ellipsoid
zone (EZ) disruption (Figure 1, C and D) in each eye.

Question

What is the most likely diagnosis?

Response

The patient’s age and the subacute nature of visual
symptoms are a presentation consistent with a diagnosis
of multiple evanescent white dot syndrome (MEWDS).
This is supported by the imaging findings that include
foveal granularity with fundus photography and multifo-
cal areas of outer retinal disruption with OCT. However,
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MEWDS is rarely bilateral and is commonly associated
with a viral prodromal illness. Given the atypical features
of this case, other inflammatory diseases must be
considered, such as idiopathic multifocal choroiditis.
The masquerade syndromes including syphilis, sarcoido-
sis, and tuberculosis must always be considered in this age
group, especially with bilateral presentations. Vitreoretinal
Iymphoma could present with a similar clinical picture but
would be extremely unlikely given the patient age.
Patient did not attend his scheduled appointments but
instead returned after 6 months complaining of further
visual deterioration. Visual acuities were recorded as
20/40 and 20/60 in the right and left eyes, respectively.

Question

Is MEWDS still a likely diagnosis?

Response

No. The natural course of MEWDS is typically very
favorable and is characterized by resolution of clinical
signs and symptoms within 3 months in most cases.
Progression of symptoms and reduction in visual acuity
over 6 months implicate an alternative diagnosis.

Funduscopy showed a yellowish outer retinal plac-
0id lesion in the macula of the right eye and white
spots in both eyes (Figure 2, A and B). Fundus
autofluorescence showed hyperautofluorescent spots
in the posterior poles bilaterally and an area of
hypoautofluorescence inferonasal in the macula of
the right eye (Figure 2, C and D). Fluorescein
angiography disclosed progressive hyperfluorescence
in the macula, punctate hypofluorescent and hyper-
fluorescent spots in the midperiphery, hot optic disks
in both eyes (Figure 2, E and F), and peripheral retinal
vessel staining. Optical coherence tomography of the
macula showed diffuse EZ disruption in both eyes
(Figure 2, G and H) and cystoid macular edema in the
left eye (Figure 2H). Optical coherence tomography
angiography (OCTA) showed multiple areas of
decreased choriocapillaris flow (Figure 3).
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Fig. 1. A and B. Color fundus photograph
shows bilateral foveal granularity with
multiple gray—white dots at the level of the
outer retina scattered in the posterior pole
(arrows). C and D. Spectral-domain optical
coherence tomography shows focal areas of
EZ disruption (arrows).

Fig. 2. A-H. Multimodal imaging 6 months
after the initial presentation. A and B. Ultra-
widefield color fundus photograph demon-
strates a yellowish outer retinal placoid lesion
in the macula of the right eye. C and D.
Fundus  autofluorescence shows hyper-
autofluorescence in the posterior poles bilat-
erally and an area of hypoautofluorescence
with punctate hyperautofluorescent spots in
the inferonasal macula of the right eye. E and
F. Fluorescein angiography depicts pro-
gressive hyperfluorescence in the macula and
punctate  hypofluorescent and  hyper-
fluorescent spots in the midperiphery of both
eves. G and H. Spectral-domain OCT shows
diffuse disruption of the EZ of both eyes and
cystoid macular edema in the left eye (H).
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Fig. 3. En face OCT (A and B) and OCTA (C and D) segmented at the
choriocapillaris level. Multiple areas of decreased choriocapillaris flow
are illustrated (arrows).

Question

‘What is the most likely diagnosis?

Response

Placoid lesions of the retina associated with disrup-
tion of the outer retinal bands on OCT can be
consistent with a diagnosis of acute syphilitic posterior
placoid chorioretinitis. The fluorescein angiogram also

547

demonstrated an inflammatory process in the posterior
segment given the hot optic disk and staining of retinal
vessels. It is important to note that tuberculosis and
sarcoidosis can present with a similar clinical picture.
Flow voids within the choriocapillaris, as noted with
OCTA, is not specific to syphilis and may be
associated with other outer retinal diseases including
acute  posterior multifocal placoid  pigment
epitheliopathy.

Systemic tests were performed and a positive result
for syphilis (the fluorescent treponemal antibody
absorption test and venereal disease research labora-
tory test with a titer of 1/512). The result from
Tuberculosis testing was negative.

Question

What is the management of this case?

Response

The patient was treated with aqueous crystalline
penicillin G 18 million units daily for 14 days
followed by benzathine penicillin G 2.4 million units
once weekly for 3 weeks. One week after finishing the
treatment, the patient was asymptomatic and visual
acuity recovered to 20/20 in each eye, although some
outer retinal irregularities persisted (Figure 4). The
result from HIV testing was positive, and the patient
was commenced on antiretroviral therapy.

Fig. 4. Color fundus photo-
graph (A and B) and OCT (C
and D) after treatment. Outer
retinal dots and foveal granu-
larity have resolved in each eye
with fundus photography. On
OCT, EZ has predominantly
recovered with some mild per-
sistent irregularities {arrows).
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Discussion

Russell et al! recently described a series of patients
with initial clinical findings compatible with a diag-
nosis of MEWDS but with an underlying inflamma-
tory, infectious, or neoplastic disease that was later
uncovered with more extensive investigation and
longer follow-up. The investigators emphasized the
importance of identifying atypical features of so-called
"MEWDS masquerade” syndromes, as a treatable
disease was often encountered. In the current patient,
trepenemal and nontreponemal serologic tests estab-
lished the diagnosis of syphilis and systemic penicillin
therapy led to recovery of vision and reversal of
macular disease.

The ocular manifestations of syphilis can develop at
any stage of the disease, but most frequently, present in
the secondary and tertiary stages. Ocular syphilis is
colloquially known as “the great masquerader” because
of its broad range of clinical manifestations and the
propensity to mimic different ocular diseases.®® As a
result, establishing the diagnosis can be challenging. The
most frequent posterior segment manifestation of syphilis
is acute syphilitic posterior placoid chorioretinitis,* as
noted in the current patient, which is a distinctive retinal
manifestation of ocular syphilis first described by de
Souza et al® and later more clearly defined by Gass et al.®
The overlap with MEWDS has only recently been
reported.l” Syphilitic outer retinitis is a less common
manifestation in which EZ loss is identified with OCT
imaging in the absence of placoid retinitis.®

Pichi et al® failed to detect any evidence of choroidal
abnormalities in their OCT study of acute syphilitic
posterior placoid chorioretinitis; however, OCTA studies
have shown choriocapillaris voids in patients with
syphilitic placoid lesions, although no inner choroidal
flow abnormalities have been noted in eyes with MEWDS
with OCTA analysis. In our case, OCTA identified
presumed areas of reduced choriocapillaris flow. The
disrupted choriocapillaris flow in acute syphilitic posterior
placoid chorioretinitis in conjunction with the hyper-
reflective dots observed in the outer retina corroborates the
mechanism proposed by Gass et al,® which includes an

inflammatory reaction at the level of the choriocapillaris-
retinal pigment epithelium—photoreceptor complex.
Ocular syphilis is generally treated with a neuro-
syphilitic regimen of IV crystalline penicillin G. After
treatment, the current patient was asymptomatic, and his
visual acuity recovered completely. Although significant
EZ recovery was noted, some persistent defects were
detected. Pichi et al® noted that 90% of cases of acute
syphilitic posterior placoid chorioretinitis showed com-
plete EZ recovery after systemic penicillin therapy.

Key words: acute syphilitic posterior placoid
chorioretinitis, ellipsoid zone, multiple evanescent
white dot syndrome, optical coherence tomography
angiography.
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