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ABSTRACT | Alstrom syndrome is a rare disorder characterized
by mutations to the ALMST gene and clinical findings of childhood
obesity, diabetes mellitus, dilated cardiomyopathy, sensorineural
hearingloss, and progressive cone-rod dystrophy, which may result
in blindness. Ocular manifestations occur in the first decade of
life with nystagmus, blepharospasm, and photophobia leading
to progressive and severe reductions in visual acuity. This study
describes the retinal structure and functional aspects of four
patients (8 eyes) from two different families as determined by
optical coherence tomography (OCT), fundus autofluorescence,
and full-field electroretinography. There was a correlation between
morphological and functional findings, evidenced by typical
funduscopic changes of retinal dystrophy in spectral domain-OCT
and electrophysiological analyses. Foveal characteristics include
a single layer of undifferentiated photoreceptors with retinal
disorganization mainly from external segments, in agreement
with previous reports in the literature. Fundus autofluorescence
showed areas of hyperautofluorescence interspersed by hy-
poautofluorescence dots suggesting, respectively, involvement
and atrophy of retinal pigmented epithelial cells in the macular
zone. Electroretinographic analyses showed early dysfunction of
the cones followed by rapid rod deterioration.
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RESUMO | A sindrome de Alstrém é uma doenca rara caracte-
rizada por mutacdes no gene AMLS 1 e achados clinicos de obe-
sidade infantil, diabetes mellitus, cardiomiopatia dilatada, surdez
neurossensorial e distrofia de cones e bastonetes progressiva, que
podem resultar em cegueira. Manifestagdes oftalmolégicas ocorrem
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na primeira década de vida com nistagmo, blefaroespasmo e
fotofobia, levando a redugdes progressivas e graves na acuidade
visual. Este estudo descreve a estrutura da retina e os aspectos
funcionais de quatro pacientes (oito olhos) de duas familias dis-
tintas, conforme determinado por tomografia de coeréncia 6ptica,
autoflourescéncia de fundo de olho e eletrorretinograma de
campo total. Houve correlacdo entre os achados morfolégicos e
funcionais evidenciados por alteragdes fundoscépicas tipicas da
distrofia retiniana no dominio espectral-OCT e analises eletrofi-
siolégicas. As caracteristicas foveais incluem uma Gnica camada
de fotorreceptores indiferenciados com desorganizacao retiniana
principalmente nos segmentos externos, de acordo com relatos
prévios da literatura. A autofluorescéncia de fundo mostrou areas
de hiperautofluorescéncia, sugerindo, respectivamente, envolvi-
mento e atrofia das células do epitélio pigmentar da retina na
regido macular. Analises eletrorretinograficas mostram disfungao
precoce de cones, seguida de réapida deteriorizacdo da haste.

Descritores: Sindrome de Alstrom; Eletrofisiologia; Autofluores-
céncia; Tomografia de coeréncia éptica; Distrofia retiniana

INTRODUCTION

Alstrém syndrome (AS) is a very rare autosomal recessi-
ve disorder, first described in 1959 by Henry Alstréom?,
with an estimated prevalence of one case per 100.000
individuals. This disorder is characterized by muta-
tions to the ALMST gene® and clinical manifestations of
childhood obesity, short stature in adulthood, acanthosis
nigricans, hypothyroidism®, hepatic, pulmonary, and renal
dysfunction*”, diabetes mellitus, dilated cardiomyopathy,
scoliosis, progressive cone-rod dystrophy, which will
likely result in blindness, and sensorineural hearing
loss“*®. Male hypogonadism is a variable feature.

Early diagnosis of AS is usually based on the phenotype
and by direct sequencing analysis of the ALMST gene®, but
is complicated by the progressive and non-simultaneous
onset of the principal symptoms. Ocular manifestations
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of AS occurring in the first decade of life include nystag-
mus, blepharospasm, and photophobia with severe re-
duction in visual acuity”?. In addition, narrowing of the
retinal vessels, cone-rod retinal dystrophy, chorioretinal
atrophy, atypical pigmentary retinopathy without classical
bone spicules, macular cellophane-like appearance,
optic atrophy revealed by a funduscopic examination,
moderate or high hyperopia, and posterior subcapsular
cataracts may be present”'%.

This study describes the ocular findings of four patients
(8 eyes) from two different families with AS, as determi-
ned by optical coherence tomography (SD-OCT), fundus
autofluorescence (FAF), and full-field electroretinogra-
phy (ERG).

TWO FAMILIES
Family 1: consanguinity
In family 1, AS was identified in two brothers, one girl,

and one boy. The parents are cousins and no other rela-
tives presented with AS.

Case 1

15-year-old girl with progressive vision loss since birth,
photophobia, and a 1-year history of progressive bila-
teral hypoacusia. Other clinical manifestations of this
patient included a short stature, obesity, acanthosis
nigricans, and hepatic steatosis. Her best corrected visual
acuity (BCVA) was 20/300 in both eyes (OU). Biomicros-
copy showed no cataracts and intraocular pressure (I0P)
was 12 mmHg in OU.

Case 2

14-year-old boy with progressive vision loss since birth,
photophobia, and a 6-month history of bilateral hypoa-
cusia. Additional manifestations of AS included hepatic
steatosis, acanthosis nigricans, short stature, and obesity.
BCVA was “counter fingers” (CF) 3 m for the right eye and
CF 1 m for the left eye. Biomicroscopy showed no cata-
racts and IOP was 11/12 mmHg in OU.

Family 2: No consanguinity

Of three male siblings, two presented with AS. No other
relatives were diagnosed with AS. There was no degree
of consanguinity between the parents.

Case 3

36-year-old man with progressive vision loss since
birth, nystagmus, photophobia, and progressive bilateral

hypoacusia that began about 25 years ago. Other mani-
festations of AS included hypogonadism, short stature,
obesity, diabetes mellitus, acanthosis nigricans, hepatic
steatosis, and dilated cardiomyopathy. BCVA was CF 1 m
for the right eye and moving hands” in left eye. Biomi-
croscopy showed subcapsular cataracts in OU and 10P
was 18/19 mmHg.

Case 4

31-year-old man with progressive vision loss since
birth, nystagmus, photophobia, and bilateral hearing loss
that began about 18 years ago. Other manifestations of AS
included hypogonadism, short stature, obesity, acanthosis
nigricans, and hepatic steatosis. BCVA was CF 2 m in OU.
Biomicroscopy showed subcapsular cataracts in OU and
10P was 16/15 mmHg.

Fundoscopic findings showed optic disc pallor, nar-
rowing of retinal vessels, and peripheral bone spicules
(only in cases 3 and 4) in OU of all patients. FAF showed
smooth hyper/hypoautofluorescence macular mottling
(Figure 1), while SD-OCT demonstrated, in all cases,
areas of outer retinal layer atrophy and central retinal
thinning (Figure 2). Electrooculography demonstrated an
Arden index of >1.8, besides absence of ERG registered

Figure 1. Representative images of cases: Top Left: Retinography of the
right eye showing optic disc pallor, narrowing of retinal vessels, and pe-
ripheral bone spicules; Top right: Retinography of the left eye showing
slight optic disc pallor and narrowing of the retinal vessels; Lower: Fun-
dus autofluorescence with macular areas of hyperautofluorescence and
hypoautofluorescence mottling.
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scotopic and photopic stimuli (ARSP) responses with re-
duction of flicker electroretinography at 30 Hz. Reduction
of amplitude and preserved latency occurred in evoked
visual potential (Table 1, Figures 3 and 4).

DISCUSSION

This study describes ophthalmological findings of AS
in a series of cases, which included visual acuity impair-
ment since the first decade of life, nystagmus, photopho-
bia, blepharospasm, optic disc pallor, narrowing of the
retinal vessels, retinal pigmentary epithelium mottling,
peripheral retinal bone spicules, and epiretinal membra-
nes”'% besides obesity, short stature, diabetes, deafness,
and absence of mental retardation. Male hypogonadism,
an atypical sign”, was present in two patients (Table 1).

Figure 2. SD-OCT images showing a single layer of undifferentiated and
immature photoreceptors in the foveal area - outer retinal layer atro-
phy-ORLA- (yellow dot), and central retinal thinning-RT (blue dot).
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There was positive correlation between morphological
and functional findings. That is, retinal dystrophy and
associated retinal findings, as assessed by SD-OCT, were
in agreement with the electrophysiological findings.
SD-OCT analyses demonstrated a single layer of undiffe-
rentiated and immature photoreceptors in the foveal
zone with atrophy mainly of the peripheral retinal exter-
nal layers (Figure 2). In addition, abnormal persistence
of internal retinal layers occurred in the central foveal
zone. Changes in FAF are poorly standardized in AS. In
the presented cases, however, there was evidence of
hyperautofluorescence areas and hypoautofluorescence
spots suggesting, respectively, involvement and atrophy
of retinal pigment epithelial cells. Electrophysiology
demonstrated early dysfunction followed by rapid rod
deterioration in advanced stages of disease with no res-
ponse to scotopic and photopic stimuli leading a mixed
dysfunction of photoreceptors"? (Figures 1 and 3).

Table 1. General characteristics

Variables Case 1 Case 2 Case 3 Case 4
Sex W M M M
Age 15 14 36 31
Hypoacusia Yes Yes Yes Yes
Hypogonadism No No Yes Yes
Short stature Yes Yes Yes Yes
Obesity Yes Yes Yes Yes
Diabetes mellitus No No Yes Yes
Cardiomyopathy No No Yes Yes
BCVA 20/3000U CF3mOU CF1m/MH CF2m
Bilaterality Yes Yes Yes Yes
10P 12/12 mmHg 11/12 mmHg 18/19 mmHg 16/15 mmHg
Nystagmus No No Yes Yes
Cataract No No Yes Yes
Fundoscopy ODP+, NV+ ODP+, ODP+++, ODP+++,
NV+ NV+++, NV+++,
BS+++ BS+++
Epiretinal Yes Yes No No
membrane
Autofluorescence MHH+ MHH+ MHH+++  MHH+++
Optic coherence ORLA+, ORLA+, ORLA+++, ORLA+++,
tomography RT+ RT+ RT++ RT++
Electrooculography Al >1,8 Al >1,8 Al >1,8 Al >1,8
Full field ARSP, RF ARSP, RF ARSP, RF ARSP, RF
electroretinography
Evoked visual RA, PL RA, PL RA, PL RA, PL
potential

Al= Arden Index; ARSP= absence of response scotopic and photopic stimuli; BCVA=
best corrected visual acuity; BS= bone spicules; CF= counter fingers; IOP= intraocular
pressure; M= man; MH= moving hands; MHH: mottled hyper/hypoautofluorescence;
NV= narrowing vessels; ODP= optic disc pallor; ORLA= outer retinal layer atrophy;
OU= both eyes; PL= preserved latency; RA= reduction of amplitude; RT= retinal
thinning, RF= reduction of flicker 30Hz; W= woman.
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Figure 3. Electroretinography showing the absence of scotopic and photopic responses with reduction of flicker at 30 Hz.
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Figure 4. Visual evoked potential demonstrating preserved latency in OU and reduction of amplitude in the left eye as com-

pared to the right eye.

The main differential diagnoses of AS are Leber’s con-
genital amaurosis, achromatopsia, and Bardet-BiedI syn-
drome”'%. With regard to Leber’s congenital amaurosis,
ERG shows a pathogenic pattern in the first years of
life"?, However, unlike with AS, there is no association
with diabetes mellitus or deafness”. In achromatopsia,
ERG demonstrates the complete absence of cone res-

ponses and normal functioning of the rods"”, while OCT
usually shows atrophy or cavitation of the external reti-
na in the foveal zone, as well as immaturity of the inner
retinal layers, but these findings are not characteristic
of AS”'9, Bardet-Biedl syndrome is an autosomal reces-
sive disease characterized by degeneration of the retinal
pigment epithelium, obesity, hypogonadism, and digital
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disorders. BVCA findings of Bardet-Biedl syndrome are
usually a better than with AS in the first decade of life
and there is a high association with mental retardation,
but no correlation with diabetes or deafness"”.

The recognition of AS is hampered by its rarity and
the fact that characteristic signs do not usually appear
early and simultaneously, thus this disease is often re-
trospectively diagnosed. Early diagnosis by ophthalmo-
logists can minimize morbidity and mortality. Therefore,
AS should be a differential diagnoses in cases with dys-
trophy of the cones and rods in obese children with or
without the presence of cardiomyopathy!?.
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