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Case report

Ophthalmological manifestations of gyrate retinal atrophy. Case report
Manifestaciones oftalmologicas de la atrofia girata de retina. Informe de caso
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ABSTRACT

Introduction: gyrate atrophy is a rare metabolic disorder of autosomal recessive inheritance. It is caused
by a deficiency of the enzyme ornithine aminotransferase, which is inherited in an autosomal recessive
pattern. Its chorioretinal findings are characteristic.

Objective: to present the case of a patient affected by gyrate atrophy, with emphasis on the diagnosis,
the ophthalmological manifestations of the disease, and its treatment.

Case presentation: a 13-year-old female patient, of mixed race, residing in Ambato, Tungurahua

province (Ecuador). She has a personal medical history of gyrate atrophy. She attended the consultation
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due to progressive decrease in visual acuity. On fundoscopic examination, hereditary choroidal atrophy,
of a nonspecific nature was detected, extending from the posterior pole towards the periphery, in the form
of circular rings (characteristic of the disease). She was prescribed a protein-restricted diet, with an
emphasis on limiting arginine intake. The multidisciplinary follow-up protocol included quarterly
monitoring of plasma amino acid levels to adjust dietary restrictions, as well as semiannual examinations
for the early detection of secondary complications.

Conclusions: the diagnosis of gyrate retinal atrophy in this patient was based on the symptoms and the
fundus examination. Genetic testing and the detection of elevated levels of systemic ornithine confirmed
the diagnosis. Treatment based on reducing arginine intake lowers the risks of disease progression.
Updated information on its diagnosis, ophthalmological manifestations, and treatment helps fill a gap in
practical knowledge.

Keyworks: case reports; choroid; fundus oculi; gyrate atrophy; ornithine-oxo-acid transaminase; retina.

RESUMEN

Introduccion: la atrofia girata es un trastorno metabdlico raro, de origen hereditario autosémico
recesivo. Se debe a la deficiencia de la enzima ornitina aminotransferasa, de herencia autosomica
recesiva. Sus hallazgos coriorretinianos son caracteristicos.

Objetivo: presentar el caso de una paciente afectada por atrofia girata, con énfasis en el diagndstico, las
manifestaciones oftalmolégicas de la dolencia, y su tratamiento.

Presentacion del caso: paciente femenina de 13 afios, mestiza, residente en Ambato, provincia
Tungurahua (Ecuador). Tiene antecedentes patoldgicos personales de atrofia girata. Acudio a la consulta
por presentar disminucion progresiva de la agudeza visual. En el examen de fondo de ojo se detectd
atrofia hereditaria de coroides, inespecifica, desde el polo posterior hacia la periferia, en forma de anillos
circulares (caracteristicos de la enfermedad). Se le indico un régimen dietético restrictivo en proteinas,
con enfasis en la limitacion de la ingesta de arginina. El protocolo de seguimiento multidisciplinario
incluyé el monitoreo trimestral de los niveles de aminoacidos en plasma para ajustar las restricciones
dietéticas, y la realizacion de examenes semestrales para detectar precozmente complicaciones
secundarias.

Conclusiones: el diagnostico de atrofia girata de retina en esta paciente se basé en la sintomatologia y

el examen del fondo de ojo. El estudio genético y la deteccion de niveles elevados de ornitina sistémica

2

m Esta obra esta bajo una licencia internacional Creative Commons Attribution4.0/International/Deed.



https://creativecommons.org/licenses/by/4.0/deed.en

Publicacion Cientifica de la Universidad de Ciencias Médicas de Ciego de Avila Editorial Ciencias Médicas

M REVISTA MEDICA ELECTRONICA DE 2026;32: e4265 P
£ ISSN: 1029-3035 i
CIEGO DE AVILA s A7

posibilitaron confirmar el diagnostico. El tratamiento basado en la reduccién de la ingesta de arginina
reduce los riesgos de agravamiento de la enfermedad. La informacion actualizada sobre su diagnéstico,
manifestaciones oftalmoldgicas, y tratamiento, contribuye a llenar un vacio de conocimiento practico.

Palabras clave: atrofia girata; coroides; fondo de ojo; retina; informes de casos; ornitina-oxo-acido

transaminasa.

RESUMO

Introdugio: A atrofia girata é uma doenga metabélica rara de heranga autossdmica recessiva. E causada
pela deficiéncia da enzima ornitina aminotransferase, que ¢ herdada em um padrao autossémico
recessivo. Suas alteragdes coriorretinianas sao caracteristicas.

Objetivo: Apresentar o caso de uma paciente afetada por atrofia girata, com énfase no diagnostico,
manifestagdes oftalmoldgicas da doenca e seu tratamento.

Apresentacio do caso: Uma paciente de 13 anos, mestica, residente em Ambato, provincia de
Tungurahua (Equador), apresentou histdrico pessoal de atrofia girata. Ela procurou atendimento médico
devido a diminui¢ao progressiva da acuidade visual. O exame de fundo de olho revelou atrofia coroidal
hereditaria inespecifica, estendendo-se do polo posterior a periferia na forma de anéis circulares
(caracteristicos da doencga). Foi prescrita uma dieta com restrigdo proteica, com énfase na limitagao da
ingestao de arginina. O protocolo de acompanhamento multidisciplinar incluiu monitoramento trimestral
dos niveis de aminoacidos plasmaticos para ajustar as restricdes alimentares e exames semestrais para
detectar precocemente complicacdes secundarias.

Conclusoes: O diagnostico de atrofia retiniana girata neste paciente foi baseado nos sintomas e no exame
de fundo de olho. Os testes genéticos e a deteccdo de niveis elevados de ornitina sist€émica confirmaram
o diagndstico. O tratamento baseado na reducgdo da ingestao de arginina diminui o risco de progressao da
doenca. Informacdes atualizadas sobre seu diagnéstico, manifestagdes oftalmologicas e tratamento
ajudam a preencher uma lacuna no conhecimento pratico.

Palavras-chave: atrofia girata; coroide; fundo de olho; retina; relatos de casos; ornitina oxoacido

transaminase.
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INTRODUCTION

It is important to have accurate diagnoses before scheduling refractive surgical interventions. To do this,
the ophthalmologist must differentiate the diseases according to whether they are inflammatory, atopic,
allergic, dystrophic or corneal degenerative in origin.) One must also take into account any alterations
in the retina which may cause a sudden decrease in visual acuity from moderate to severe.®

Gyrate atrophy is a rare, autosomal recessive metabolic disorder of hereditary origin. It is due to the
deficiency of the enzyme ornithine aminotransferase (OAT), encoded by the homonymous gene located
at 10926.13 with ten functional axons. This mitochondrial enzyme depends on pyridoxal phosphate
(vitamin B6) and catalyzes the conversion of ornithine into glutamic acid and proline. Characteristic
chorioretinal lesions are observed in patients.®

Enzyme deficiencies caused by mutations in the OAT gene cause high plasma concentrations of ornithine
and progression of chorioretinal lesions characteristic of gyrata atrophy. Therefore, it is vital that patients
assume an arginine-restricted diet to reduce plasma ornithine levels.®

It should be noted that chorioretinal atrophy is degenerative and progressive. Among the damages
observable in the fundus examination, the chorioretinal circular atrophic areas are characteristic, clearly
delimited and located mainly in the periphery of the retina. In elderly patients, the lesions are generally
more numerous and larger, and affect the posterior pole of the retina.®

It is of the utmost importance that ophthalmology specialists are trained to diagnose and treat this rare
disease, which causes serious complications during its evolution. Therefore, the objective of this article
is to present the case of a patient affected by gyrata atrophy, with emphasis on the diagnosis,
ophthalmological manifestations of the disease, and its treatment.

PATIENT INFORMATION
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A 13-year-old female patient of mixed race who resides in Ambato, Tungurahua province (Ecuador). She
has a known history of gyrate atrophy and he went to the ophthalmology outpatient clinic due to a
progressive decrease in visual acuity.

History did not reveal any eye pain or other symptoms. Examination of the fundus (Fig. 1) revealed
hereditary choroidal atrophy, nonspecific, from the posterior pole to the periphery, in the form of circular

rings (characteristic of gyrate atrophy).

Fig. 1 - Color photograph of the fundus. Note the chorioretinal atrophic areas, clear in the periphery.

COMPLIANCE WITH THE ETHICAL COMPONENT OF CLINICAL
RESEARCH

The patient's relatives expressed their consent to the publication of the case, by signing the informed

consent document. The Ethics Committee of the hospital institution approved this scientific article.

PATIENT PERSPECTIVE

The patient cooperated with specialists during the diagnostic procedures for her disease. Both she and

her relatives were satisfied with the care received.

CLINICAL FINDINGS
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During physical examination of the patient, her mucous membranes were moist. In the examination of
the respiratory system, normal breath sounds were heard. The respiratory rate was 20 breaths per minute.
The heart sounds were rhythmic, of good tone and intensity; no murmurs were identified. The heart rate
was 84 beats per minute, and the blood pressure was 118/79 mm Hg.

The upper and lower dental arches were complete, the tongue clean, the abdomen soft and depressible;
no visceromegaly was detected. Normal bowel sounds were noted. The mental status exam showed that
the patient was oriented in time and space; he did not present gait or language alterations, nor meningeal

signs.

DIAGNOSTIC EVALUATION

The patient received examination of the fundus and visual field perimetry. Peripheral degeneration of the
retina, caused by gyrate atrophy, was verified and appeared progressive. The ophthalmological
evaluation was comprehensive, to confirm the diagnosis and evaluate the progression of the disease.

In the fundus, multiple circular areas of chorioretinal atrophy were observed (Fig. 1), well defined, with
confluent scalloped borders, located from the middle periphery to the posterior pole. The underlying
choroidal vessels and relative papillary pallor were seen (Fig. 2).

Fig. 1- Color photograph of the fundus. Note the atrophy of the retina, in the shape of a ring (indicated by the red

arrows), characteristic of the disease.

6

m Esta obra esta bajo una licencia internacional Creative Commons Attribution4.0/International/Deed.



https://creativecommons.org/licenses/by/4.0/deed.en

Publicacion Cientifica de la Universidad de Ciencias Médicas de Ciego de Avila Editorial Ciencias Médicas

M REVISTA MEDICA ELECTRONICA DE 2026;32: e4265 P
£ ISSN: 1029-3035 i
CIEGO DE AVILA s A7

The results of visual field and perimetry examinations revealed significant concentric narrowing of the
visual field (tubular), with annular scotomas directly related to the areas of atrophy observed on
fundoscopy. Peripheral vision was severely limited, and the patient retained only a small island of central

vision.

THERAPEUTIC INTERVENTION

Gyrate atrophy is caused by the functional deficiency of the OAT enzyme; therefore, the patient's
treatment focused on reducing plasma ornithine levels to limit the progression of chorioretinal
degeneration. A restrictive dietary regimen was indicated in proteins, with emphasis on limiting the
intake of arginine (a direct precursor in the synthesis of ornithine), so as to avoid aggravation of ocular
lesions and preserve residual vision.

As a complement, a therapeutic trial was initiated with pyridoxine hydrochloride at doses of 300 mg
daily. The objective was to identify whether the patient was sensitive to vitamin B6, since this cofactor
enhances the residual activity of the OAT enzyme, and makes it possible to significantly reduce
hyperornithinemia.

At the same time, a multidisciplinary follow-up protocol was established for the patient, through
quarterly monitoring of plasma amino acid levels to adjust dietary restrictions. From an ophthalmological
perspective, every six months the patient will undergo computed perimetry and optical coherence
tomography, to detect secondary complications such as cystic macular edema early, and to document the
stability of the areas of atrophy observed in the diagnostic images.

DISCUSSION

Ornithine is deposited in various body tissues; the characteristic manifestations of this accumulation are
myopia, cataracts, progressive chorioretinal atrophy, and macular changes. Hence, patients suffer from
night blindness, reduced visual field, decreased central visual acuity, and blindness.® Dietary treatment
restricted in arginine, or administration of vitamin B6 (precursor of the coenzyme pyridoxal phosphate),

limit ornithine loading.®
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The molecular mechanisms by which OAT deficiency causes retinal damage are not yet known.®
However, it is known that due to the deficiency of this enzyme, plasma concentrations of the amino acid
ornithine increase between 10 and 20 times compared to normal plasma levels; for which reason the
ocular manifestations of the disease are attributed to it.(")

The characteristic appearance of the fundus (choroideremia) is one of the lesions that can be seen early
in patients. It consists of pigment concentrations in the retinal pigment epithelium, and peripapillary
atrophy. Hence, in the advanced stage of the disease, the loss of the retinal pigment epithelium and
choriocapillary originates confluent scalloped areas similar to those observed in later stages of gyrate
atrophy.®19 These patients suffer from decreased visual acuity since childhood, associated with night
blindness and poor peripheral vision.

Gyrate atrophy of the choroid and retina is secondary to OAT deficiency. This deficiency is not
commonly diagnosed in childhood, so patients develop myopia and the characteristic retinal degeneration
accompanied by hyperornithinemia. This is an indication that hyperammonemia, encephalopathy, and a
biochemical profile characterized by low plasma ornithine, with citrulline and arginine, and increases in
urinary excretion of homocitrulline and orotic acid (similar to a urea cycle disorder) appear in early
childhood.

Gyrate atrophy appears in the first decade of life, with a nearly equal proportion of males to females.*?
In most patients, the diagnosis is made or confirmed from the age of eight. The success of the treatment
depends on its precocity, in a directly proportional ratio. The characteristic ophthalmological findings of
atrophy appear from the age of six; approximately 30% of diagnosed patients develop macular edema,
and 60% presenile cataracts.*3)

Variants of gyrate atrophy depend on the pathogenicity of the OAT gene in carrier patients. This means
that homologous and harmful variants of OAT (c.G248A; p.S83) may appear, contributing to the
progression of the disease. If these varieties are repeated in each individual in a family, retinal imaging
and metabolic analyses of pedigrees of consanguineous marriages can serve as guides for accurately
diagnosing and treating the disease.

The most accurate diagnosis is based both on physical examination, particularly examination of the
fundus (in which characteristic lesions due to plasma hyperornithinemia are observed), and on the
detection of mutations in the OAT enzyme gene.®>1® Early recognition and appropriate treatment of

gyrate atrophy are essential to stop the sudden and sudden loss of visual acuity. Due to the frequent
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complications of this disease, peri- and postoperative adjuvant therapeutic modalities should be used,
and the condition of patients should be monitored regularly.-19

There is currently no effective gene therapy. The usual treatment consists mainly of restrictive dietary
modifications of arginine (with pyridoxine, lysine, or creatine supplements). The aim is to reduce the
intake of arginine as a precursor of ornithine.(2%-22

Preliminary ex vivo experiments have shown that red blood cells loaded with the OAT enzyme can
metabolize extracellular ornithine at concentrations similar to those found in patients, both in plasma and
in the blood supply. Therefore, it could be expected that a red blood cell-mediated treatment is feasible
as a new therapeutic approach for this disease.®)

This study was limited in terms of the lack of bibliography in Spanish and specific data on the incidence

of gyrate atrophy, due to its rarity.

CONCLUSIONS

The diagnosis of gyrate atrophy in this patient was based on the symptoms and examination of the fundus.
The genetic study and the detection of elevated levels of systemic ornithine made it possible to confirm
the diagnosis. Treatment based on reducing arginine intake reduces the risks of worsening the disease.
The research provided valuable scientific evidence on a rare condition, unknown in practice by many
specialists. Up-to-date information on its diagnosis, ophthalmological manifestations, and treatment

contributes to filling this gap in practical knowledge.
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