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ABSTRACT

This work reports a case of Prader-Willi syndrome, with dyschromatopsia, its clinical charac-
teristics and ophthalmological changes, monitoring and treatment, in a 6-year-old child. Prader-
Willi syndrome is rare, being an autosomal dominant disorder caused by the exclusion of the
proximal long arm of the paternal chromosome 15 (15q11-q13) or inheritance of both pairs of
chromosomes 15 from the mother. Clinical manifestations include mental retardation; muscle
hypotonia; hyperphagia; obesity; low; hypogonadism; strabismus; and hypersomnolence. Oph-
thalmological manifestations included: almond-shaped eyes, a characteristic of the syndrome,
convergent strabismus, hyperopia and a dyschromatopsia. Prescribed optical correction and or-
thoptic treatment with occlusion and improvement of ocular deviation. After an extensive review
of the literature, we found no reference to other cases of dyschromatopsia related to Prader-Willi
syndrome. It evidenced the need for revision in the administration of the Brazilian public health
system, highlighting the long itinerary for diagnosis and treatment covered by the patient. as well
as the possibility of being assisted by telemedicine.

KEYWORDS: Child; Color Vision Defects; Eye Diseases/etiology; Prader-Willi Syndrome/
complications; Optic Nerve/abnormalities; Strabismus.

RESUMO

Este trabalho relata um caso de sindrome de Prader-Willi com discromatopsia, suas caracte-
risticas clinicas e alteracdes oftalmoldgicas, acompanhamento e tratamento, em uma crianga de
6 anos de idade. A sindrome de Prader-Willi é rara, sendo um disttirbio autossdomico dominante
causado pela exclusao do brago longo proximal do cromossoma paterno 15 (15q11-q13) ou heran-
¢a de ambos os pares de cromossomas 15 da mae. As manifestacdes clinicas incluem atraso men-
tal; hipotonia muscular; hiperfagia; obesidade; baixo; hipogonadismo; estrabismo; e hiperssono-
Iéncia. As manifesta¢des oftalmologicas incluiram: olhos amendoados, caracteristica da sindrome,
estrabismo convergente, hipermetropia e discromatopsia. Prescrita correcao dptica e tratamento
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ortdptico com oclusao e com melhora do desvio ocular. Apds extensa revisao da literatura, nao en-
contramos referéncia a outros casos de discromatopsia relacionados a sindrome de Prader-Willi.
Evidenciou-se a necessidade de revisao na administragao do sistema publico de satide brasileiro,
destacando o longo itinerdrio para o diagnoéstico e tratamento percorrido pelo paciente., assim
como a possibilidade de ser assistido por telemedicina.

PALAVRAS-CHAVE: Crianga; Defeitos da Visao Cromatica; Estrabismo; Nervo Optico/
anomalias congénitas; Oftalmopatias/etiologia; Sindrome de Prader-Willi/complicagdes.

INTRODUCTION

The syndrome is named after Andrea Prader, Heinrich
Willi, and Alexis Labhart who described it in detail in 1956.
An earlier description occurred in 1887 by John Langdon.!
It originates from a non-hereditary genetic disorder result-
ing from the absence or non-expression of genes on chro-
mosome 15. Caused by one of three genetic mechanisms
resulting in the absence of expression of imprinted genes
located in the 15q11.2-q13 region. The underlying molecu-
lar mechanisms are, in order of frequency: deletion of the
paternal (occurring in 65%-75% of cases), maternal unipa-
rental disomy (UDP) (20%-30% of cases), and imprinting
defects (1%-3%). Instead, genetic changes happen during
ovule or sperm formation or early development. There are
no known risk factors. The definitive diagnosis of PWS is
made by studying the critical region methylation (PWCR)
of Prader-Willi syndrome, fundamental for the selection of
cases to be submitted to genetic tests.?

The main symptoms are: Obesity in childhood, hypoto-
nia - delay in typical stages of psychomotor development
as babies, emotional instability, hormonal changes - de-
layed sexual development, short stature, decreased pain
sensitivity, small hands and feet, lighter than parents, small
mouth with thin upper lip sloping down at the corners of
the mouth, narrow forehead, eyes almonds and strabismus.

Prader-Willi syndrome has no cure. During childhood,
individuals should undergo therapies to improve muscle
strength.” In recent years, GH treatment in infants has had
beneficial effects on the growth and neurological develop-
ment of patients diagnosed during childhood.* The most
frequent ophthalmic changes are almond eyes, strabismus
and decreased inter pupillary distance. In more than 60%
of reported cases, esotropy being the most frequent. The
second most frequent alteration is ametropia, astigmatism
was the most observed. School-age patients had untreated
strabismus or ametropia and amblyopia. Uncommon situ-
ations such as iris transillumination defect, retinal hypo-
pigmentation, congenital uveal glaucoma associated with
glaucoma may occur.’

After extensive literature review in databases such as
PubMed, SciELO and LILACS, we did not find cases of
this syndrome reported with color vision blindness or de-
ficiency. Therefore, this study reports the first case of this
syndrome associated with deuteranopia.

CASE REPORT

DMP, 6-year-old male, after evaluation by geneticist
and neuropediatrician diagnosed with Prader-Willi syn-
drome, was referred for ophthalmic evaluation at CDO
- Ocular Diagnosis Center presenting intermittent conver-
gent strabismus, in November 2017.

Non-consanguineous parents, uneventful pregnancy,
cesarean section, good vitality at birth (APGAR 9/10). In the
first hours, he presented suction difficulties remaining in
hospital observation for a few hours. At neurological exam-
ination showed, hypotonia, including facial muscles (carp-
shaped mouth always open) deep hypoactive reflexes (+1)
with slight overall decrease in muscle strength (4+).

Encephalic magnetic resonance was normal. Due to
slightly elevated serum creatine phosphokinase (CPK)
levels, despite a normal electroneuromyographic study, a
muscle etiology was initially suspected, and a genetic pan-
el for myopathies and muscular dystrophies with normal
results was requested suggested the presence of deletion
in the 15q11.2-q12 region, which is the critical region for
Prader-Willi and Angelman syndromes.

Methylation test (MS-MLPA) - methylation-sensitive
binding-dependent amplification of multiple probes) was
requested to identify the presence of methylation of the
15q11.2 genomic region compatible with Prader-Willi syn-
drome, and a definitive etiological diagnosis was estab-
lished.

Ophthalmic examination;

Ectoscopy almond eyes, characteristic of PWS;

Uncorrected visual acuity, 20/40 in both eyes on Snellen
chart;

Refraction over cycloplegia: +4.50 hyperopia There was
an improvement in visual acuity with the prescribed cor-
rection, reporting designs with 20/25 optotypes.

The patient with Prader-Willi syndrome was evaluated
with a 25-plate Ishihara Pseudoisochromatic test, which
presented numbers to be observed.

He recognized the numbers in five plates, including the
first of the test, which does not count for the diagnosis of
color blindness.

He missed two answers, saying numbers out of the
color blindness feedback answer sheet, provided by the
test. On plate 4, he said that the number was 78 while a
daltonic person would be expected the answer 70 and in
plate 22, he said he saw only the number 7, while he was
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expected the answer 2, in the case of deuteranopia and 6 in
the case of protanopia.

He missed the correct answer in also other 18 plates,
however in these cases he responded what a color deficien-
cy person would answer.

On plates 23, 24 and 25 he saw only the numbers 4, 3
and 9 respectively, which indicated deuteranopia.

The test was compatible with deuteranopia due to the
result of plates 23.24 and 25 and the high number of errors
it presented in total (20/24).

The Ishihara test is still the most widely used worldwide
for the detection of congenital dyschromatopsia. In relation
to the other tests, the Farnsworth-Munsell 100-colors is a
qualitative test, being also designated for cases of congeni-
tal dyschromatopsies. Leading to the dispersion of atten-
tion®

The child interacts well with the examiner, informing
drawings and numbers, as can be seen as far as visual acu-
ity

Retinal mapping presents slight increase in tortuosity
and vascular caliber without retinal pigment change.

Ocular motility examination:

Normal versions and ductions;

Measurement of deviation without correction for dis-
tance: 20 prismatic diopter endotropy;

And close with 25 prismatic diopters. And with correc-
tion was orthophoric far and near, in the primary position
of the eyes;

Normal near convergence point (PPC);

Fusional amplitudes: Not reported;

Stereopsy: normal with correction;

Eye dominance: Right eye;

Endotropy paralyzes 6 prismatic diopters, but does not
hold, presents moments of endotropy.

The diagnostic hypothesis was accommodative endot-
ropy with motor component (hypotonia), justified by the
moments of endotropy and presumed dyschromatopsia.
Total refraction (+4.50 in both eyes) was prescribed to re-
duce deviation and close observation. Decrease in devia-
tion to 15 far and near prismatic diopters with prescribed
correction Prescribed occlusion on alternate days (1: 1),
same for both eyes, since it is not amblyopia, alternate oc-
clusion was prescribed in an attempt to stimulate muscle
strength to the primary position of the unconcluded eye, as
it also is the motor component - hypotonia, characteristic of

Figure 1. No optical correction.

Figure 2. With optical correction (a and b).

Prader-Willi syndrome. At this age the child does not ben-
efit from prism and can be used at school age, also helping
in the motor component - hypotonia.

DISCUSSION

Hered RW et al conducted a study on the ophthalmic
aspects of Prader-Willi syndrome. Forty-six patients with
Prader-Willi syndrome were examined to determine the in-
cidence and character of ocular abnormalities. All patients
met the clinical criteria for this syndrome.

Thirty-two patients had better corrected visual acuity
between 6/6 and 6/9 in each eye. Seven patients (15%) had
myopia greater than -3.75 diopters. Nineteen (41%) pa-
tients had astigmatism of 1.25 diopter or greater. Amblyo-
pia due to strabismus or ametropia was present in 11 (24%)
patients. Strabismus was present in 25 (54%) patients: 22
(48%) patients had esotropy and three (7%) had exotropy.

Nine patients received or required strabismus surgery.
Thirty-three percent of the patients examined had iris tran-
sillumination defect. This study was the first major series of
patients with Prader-Willi syndrome who underwent de-
tailed ophthalmic evaluation. Recognition of this syndrome
is important due to the high incidence of potentially treat-
able eye problems.”

Ophthalmologic alterations are classified in the group
of minor alterations of the syndrome.

A complete eye examination should be done. This in-
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cluded visual acuity in each eye obtained from the current
correction, an external examination, ocular motility assess-
ment, stereo cuteness determination by the Titmus test, an
anterior segment biomicroscopic examination, a cyclople-
gic refraction, and a fundus examination.®

No revised article found in the medical literature in-
cluded color vision tests.

Visual problems in SPW include strabismus and am-
etropia. Strabismus includes both esotropia, which is more
common, and exotropia. Treatment is based on correction
of refractive errors, better eye correction and / or surgical
correction of eye muscle dysfunction. Generally, treatment
is most successful if started in the early years of life. Am-
blyopia, or reduced vision due to disuse of one eye during
development, results from improperly treated strabismus.
Myopia and hyperopia are also common findings in chil-
dren with PWS. Periodic examinations with a pediatric
ophthalmologist are recommended throughout childhood.
Type 2 oculo-cutaneous albinism has been associated with
region 15q11-q13 - individuals with PWS due to exclusion
in this area may also have signs of depigmentation.’

Retinal vessel tortuosity, can also be congenital, some-
times accentuated, considering this finding, the diagnostic
value and pathological implication should be evaluated
sparingly."’

Color blindness can be inherited. It is most commonly
inherited from mutations on the X chromosome but the
mapping of the human genome has shown there are many
causative mutations—mutations capable of causing color
blindness originate from at least 19 different chromosomes
and 56 different genes (as shown online at the Online Men-
delian Inheritance in Man (OMIM) database at Johns Hop-
kins University). Two of the most common inherited forms
of color blindness are protanopia, and deuteranopia. One
of the common color vision defects is the red-green defi-
ciency which is present in about 8 percent of males and 0.5
percent of females of Northern European ancestry.

Dyschromatopsia is usually of genetic cause. It may be just
an associated finding, but it may also indicate a manifestation
of the syndrome not yet reported by the absence of color tests
performed in ophthalmologic evaluation in patients.

CONCLUSION

No reports of color assessment in Prader-Willi syn-
drome patients were found in the literature. Therefore,
chromatic evaluation should be considered for all holders
of this syndrome.

The diagnosis of genetic diseases has become more
common in all medical fields and has demanded from ex-
perts more knowledge about the implications of these dis-
eases in relation to their specialty. The geneticist, or other
specialist, should recognize the importance of the ophthal-
mologist in the diagnosis and clinical follow-up of these
patients, increasing the diagnostic accuracy and preventing
or treating common complications in these diseases. The
ophthalmologist should be aware of all these aspects, as his

intervention in these cases is very important and decisive.

Rare genetic diseases are an important public health
problem.

The experience of users of the Brazilian Public Health
service with genetic diseases includes:

The debilitating and disabling nature of the disease,
practical, administrative and bureaucratic problems.

It highlights the long itinerary for the diagnosis and
treatment traveled by the patient.

This itinerary is often composed of care in the private
health network until patients can access geneticist from the
Brazilian public health system.

We conclude the necessity a review in the administra-
tion of the Brazilian public health system, to receive and
treat properly these rare cases, which has high cost, often
hindering the low-income patient."
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