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Abstract
To report novel ocular findings in uniqueMarinesco-Sjögren syndrome (early-onset cataracts, cerebellar ataxia, and a progressive
myopathy), review literature, and discuss causes of vision decrease in this rare entity. A 3-year-old girl diagnosed with
Marinesco-Sjögren syndrome underwent uneventful cataract surgery in both eyes within 1 week of her 2nd birthday. This was
exactly similar to her sister and other two related family members. Additionally, she had prominent corneal nerves and subtle
corneal subepithelial deposits in both eyes. Cataracts are one of the primary diagnostic criteria for the Marinesco-Sjögren
syndrome, and their early diagnosis and treatment are important for prevention of additional permanent visual loss. Prominent
corneal nerves and mild corneal subepithelial defects are described in this report and may occasionally be helpful in making the
diagnosis.
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Background

Marinesco-Sjögren syndrome (MSS) is a rare autosomal re-
cessive condition characterized by early-onset cataracts, cere-
bellar ataxia, and a progressive myopathy [1]. The syndrome
was first described by Marinesco et al. in a Romanian family
[2] and further characterized by Sjogren [3] in families of
Swedish origin. Previously used terms for this syndrome in-
clude Garland-Moorhouse syndrome, Marinesco-Garland
syndrome, or hereditary oligophrenic cerebello-lental degen-
eration. In this report, we describe a 3-year-old child with the
diagnosis of MSS confirmed both clinically and genetically
who underwent cataract surgery at the age of 2 years. Three
additional members of her extended family were also subse-
quently diagnosed with MSS. We review the literature of eye
involvement in Marinesco-Sjögren syndrome and describe

prominent corneal nerves and subtle corneal abnormalities
not previously reported.

Case Presentation

The proband was the product of a normal pregnancy and a
spontaneous vaginal delivery at 40 weeks gestation to consan-
guineous parents. The child had normal birth weight, length,
and head circumference. Development seemed normal over
the first 3 months after delivery, although she did have an
unusual number of bowel movements, reaching up to 30 times
a day with small amounts of stools. After 3 months of age, she
developed an excessive startle response after sudden or loud
noises. Subtle spontaneous motor movements started to ap-
pear around the age of 6 months, including writhing move-
ments of her feet, titubation of the head, and horizontal pen-
dular nystagmus.

She had developmental delay of motor functions along
with social, psychomotor, and speech delay. The features of
cerebellar dysfunction became more evident after 1 year of
age, including hypotonia, tremor, ataxia, dysmetria,
dysdiadochokinesis, and very limited, largely unintelligible
speech. The clinical presentation was thought to strongly sug-
gest a diagnosis of autosomal recessive spinocerebellar ataxia.
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Whole exome sequencing (CentoXome GOLD®, Rostock,
Germany) detected a novel homozygous variant in the SIL1
gene (c.947T>G p.Leu316Arg in exon 10) that is likely path-
ologic. The SIL1 gene is commonly associatedwith autosomal
recessive Marinesco-Sjögren syndrome.

Her general and neurologic exams were followed monthly
by her father, who is a pediatrician, and 1 week prior to her
second birthday, he noted that she had an abnormal red reflex
OS>OD. Examination at Moorfields Eye Hospital Abu Dhabi
revealed bilateral cataracts (Figs. 1 and 2) for which she
underwent uneventful cataract extraction with implantation
of intraocular lenses. The remainder of her ophthalmologic
exam was grossly normal, including normal retinae and pos-
terior poles. However, she had faint, non-specific linear
subepithelial corneal opacities with few sub-epithelial dots
(Fig. 3) and bilateral prominent corneal nerves (Figs. 4 and
5). She had a 25 diopter comitant esotropia and fixated with
her right eye. She had no obvious nystagmus at the time of this
exam.

At 3 years of age, she weighed 9.8 kg and was 90 cm tall
with a head circumference of 45 cm (25th percentile). She sat
without support, but she could not stand. She could use a baby
walker and could slide around on her back using her legs to
push herself forward. She could reach for nearby objects de-
spite an upper extremity tremor and could pick up small ob-
jects off the ground. She could see and respond to screens of a
mobile phone. Her binocular visual acuity was 0.6 logMAR
(the equivalent of 20/80) after cataract surgery. She was under
the care of a pediatric neurologist and continued visual
rehabilitation.

The proband’s sister was 16 years old when first evaluated
at Moorfields Hospital Abu Dhabi and had similar systemic,
ophthalmologic, and neurologic signs and symptoms. She had
short stature, delayed puberty, and a clinical picture of cere-
bellar malfunction with significant ataxia. Like her sister, she
had developed bilateral cataracts a week before her second
birthday and underwent cataract surgery expeditiously. Her

examination revealed bilateral pseudophakia with high myo-
pia, amblyopia, and prominent corneal nerves. Two male
cousins of a consanguineous marriage on the maternal side
of the family had the same signs and symptoms with the same
chronological appearance and course of bilateral cataracts
within weeks of their second birthday. The older cousin was
26 years old when his family was contacted and had been
immobile and bed ridden for the previous 2 years; the younger
boy was 18 years old with similar disabilities. These individ-
uals lived at some distance and details of current ophthalmo-
logic examinations were not available.

Fig. 1 A slit-lamp photograph of a 2-year-old girl with Marinesco-
Sjögren syndrome (MSS) showing visually significant cataract in her
right eye

Fig. 2 A slit-lamp photograph of a 2-year-old girl with Marinesco-
Sjögren syndrome (MSS) showing visually significant cataract in her left
eye

Fig. 3 A slit-lamp photograph of a 2-year-old girl with Marinesco-
Sjögren syndrome (MSS) showing a non-specific linear subepithelial
faint corneal opacities (white arrow) with few sub-epithelial dots
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Discussion and Conclusions

The cardinal clinical features of MSS include bilateral cata-
racts, cerebellar ataxia, psychomotor delay, and progressive
muscle weakness. Additional clinical features that have been
described include short stature and other skeletal abnormali-
ties [4], hypogonadism [5], strabismus [6], microcephaly [7],

and nystagmus [8]. Clinical diagnosis is complicated by the
fact that these characteristics are variable both in occurrence
and in time of presentation. For example, cataracts were ini-
tially described as congenital [3] but more recently have been
recognized to appear bilaterally during early childhood and to
progress rapidly [9, 10]. Hypotonia is often present in early
infancy, while weakness and cerebellar signs usually appear
during childhood and progress into adult life [9].
Neuroimaging can be diagnostically helpful when cerebellar
atrophy (particularly the vermis) and T2-hyperintense cerebel-
lar cortex are apparent [11]. Electron-microscopic ultrastruc-
tural changes on muscle biopsy are thought to be pathogno-
monic of MSS [12].

Cataracts are one of the defining features of MSS [1–3] so
that the clinical diagnosis is often difficult to confirm if the
patient is evaluated prior to the appearance of cataracts [10].
The mean age at onset of cataracts is around 3.5 years [6], and
cataracts typically progress rapidly and require lens extraction
in the first decade of life [6, 12]. Interestingly, all affected
children in this extended family developed bilateral cataracts
within weeks of their second birthday, an observation not
described previously in MSS. This medically sophisticated
family admitted, however, that following the onset of cataracts
in the first affected family member at the age of 2 years (the
older male cousin), other potentially affected family members
were regularly examined for cataract formation.

A number of other ophthalmologic abnormalities have
been described at least intermittently in MSS so that a careful
ophthalmologic examination may help in the diagnosis.
Perhaps most importantly, children of the family reported
here, similar to other reported individuals [6], had modestly
reduced visual acuity bilaterally (roughly 20/80 binocular acu-
ity in the proband after cataract surgery). Chronically reduced
visual acuity might, in turn, be the cause of bilateral ambly-
opia with subsequent horizontal pendular nystagmus (looking
like infantile nystagmus) [9] and modest comitant strabismus
without gross limitation of ocular motility (roughly equally
divided between esotropia and exotropia) [6] that have been
reported regularly in MSS patients. Bilateral optic atrophy has
also been reported [13].

The etiology of reduced visual acuity in both eyes was not
clear in this family. Cataracts were modestly dense in the
proband at the time of cataract surgery, but the surgery was
done quickly, and neither the timing nor the results of the
surgery explain subsequently reduced visual acuity. The pro-
band had no obvious retinal or optic disk abnormality and no
major malformation of the anterior segment in either eye.
Accurate refraction was difficult in this child with both cog-
nitive and motor limitations, but a major refractive error was
not noted here and has not been reported previously. Iris
colobomas have been described [14], but corneal
opacification has not. The proband had clear corneas but did
have the novel observation of prominent corneal nerves,

Fig. 4 A slit-lamp photograph of a left eye of 2-year-old girl with
Marinesco-Sjögren syndrome (MSS) showing prominent corneal nerves
(white arrow)

Fig. 5 A slit-lamp photograph of a right eye of 2-year-old girl with
Marinesco-Sjögren syndrome (MSS) showing prominent corneal nerves
(black arrows)
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which are seen in a number of other genetic ocular and sys-
temic conditions without effect on vision [15–17].
Nonspecific subepithelial corneal opacities were also noted
in the proband. They were subtle and of unknown origin;
however, Zimmer et al. [18] studied light and electron micros-
copy of conjunctiva in six patients with MSS, and biopsies
revealed a marked increase in the number of lysosomes in
fibroblasts.

The mutated gene causing MSS is usually SIL1 (Gene
ID:64374) on chromosome 5q31.2 [7, 19], which creates an
evolutionarily conserved, widely expressed glycoprotein
known as SIL1 or BAP [20]. It interacts strongly with the
HSP70 family of proteins that are highly conserved molecular
chaperones known to assist in stabilization and folding of
newly synthesized polypeptides [19], translocation of proteins
across the endoplasmic reticulum membrane, and regulation
of calcium homeostasis. The diagnosis of MSS should be
considered in an individual with compatible clinical abnor-
malities and can be confirmed by the presence of biallelic
pathogenic variants of SIL1 identified on molecular genetic
testing [7, 19]. Molecular genetic testing is rapidly becoming
less expensive and easier to obtain and, depending on the
evaluating institution and the clinical picture of a child with
possible MSS, can include single-gene testing for SIL1, a
multigene panel, or comprehensive genomic testing such as
exome or genome sequencing (as done here). Most MSS-
associated SIL1 pathogenic variants predict protein truncation
likely to render the protein non-functional.

The major differential diagnosis for MSS includes the au-
tosomal recessive syndrome defined by congenital cataracts,
facial dysmorphism and neuropathy (CCFDN) caused by a
defect in the CTDP1 gene [OMIM 604168] [21, 22]. Other
potential diagnoses include autosomal dominant ITM2B-relat-
ed cerebral amyloid angiopathy [OMIM 117300] [23], auto-
somal recessive INPP5K-related muscular dystrophy with
congenital cataracts [OMIM 617404] [24], and autosomal re-
cessive GBA2-related Marinesco-Sjögren syndrome-like dis-
order [OMIM 609471] [25]. Individuals initially described as
having another Marinesco-Sjögren-like syndrome (also called
ataxia-juvenile cataract-myopathy-intellectual disability
[OMIM 248810]) were later found to have classic MSS,
resulting in discontinuation of this OMIM entry [9]. A sub-
group of patients with clinical characteristics typical of MSS
do not have an identified SIL1 point mutation, suggesting
alternative genetic mechanisms or locus heterogeneity in
some patients [7, 26].

In conclusion, cataracts are one of the primary diagnostic
criteria for the Marinesco-Sjögren syndrome, and their early
diagnosis and treatment are important for prevention of addi-
tional permanent visual loss. Prominent corneal nerves and
mild corneal subepithelial defects are described in this report
and may occasionally be helpful in making the diagnosis.
Other ophthalmologic signs include nystagmus, strabismus,

and possibly amblyopia, all of which may be secondary to
moderately poor vision OU from early childhood of unclear
etiology. Other ophthalmologic abnormalities rarely noted in-
clude optic atrophy and iris colobomas.

Abbreviations MSS, Marinesco-Sjögren syndrome; OD, oculus dexter
(right eye); OS, oculus sinister (left eye); logMAR, logarithm of minimal
angle of resolution
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