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Visual psychophysics of congenital
ocular toxoplasmosis case

Psicofisica visual em caso de
toxoplasmose ocular congénita
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ABSTRACT

Congenital ocular toxoplasmosis is a manifestation of infection by the parasite Toxoplasma gondii that occurs through the placenta. This
disease can lead to important visual sequelae. This paper describes a case report that uses visual psychophysics for the alterations of congenital
ocular toxoplasmosis. The evaluation was performed in a 30-year-old man, a resident of Sdo Luis (M A), with a history of his mother have
had toxoplasmosis in the gestational period. Only at 26 years-old he did the detailed medical evaluation that described a lesion the fovea of
the right eye. In the classic clinical examination and in visual psychophysical evaluation, the patient presented normal vision for the left eye.
The right eye had low visual acuity (decimal value: 0.028), visual field with scotomas up to 20° of visual angle and alteration of color vision.
The study offers safe and relevant medical information for the diagnosis of congenital ocular toxoplasmosis using a low-cost evaluation
and with good portability, allowing a functional diagnostic alternative to be applied in places difficult to access in the interior of Brazil.
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Resumo

A toxoplasmose ocular congénita ¢ uma manifestacdo da infecc@o pelo parasita Toxoplasma gondii que ocorrer por meio placentario.
Essa doencga pode provocar importantes sequelas visuais. Este trabalho descreve um estudo de caso que utilizou avaliacdo psicofisica
visual para descrever alteracdes funcionais decorrentes da toxoplasmose ocular congénita. A avaliagdo foi realizada em paciente de
30 anos, sexo masculino, residente em Sao Luis (MA), higido com histérico da mae ter apresentado infecgdo por toxoplasmose no
periodo gestacional. Somente aos 26 anos foi feita uma avaliacdo médica detalhada que descreveu lesdo na févea do olho direito. Na
avaliagdo clinica cldssica e na avaliag¢do psicofisica visual, o paciente apresentou visdo normal para o olho esquerdo. O olho direito
apresentou baixa acuidade visual (valor decimal: 0,028), campo visual com escotomas localizados até 20° de angulo visual e alteragio
da visdo de cor. O estudo fornece informacoes médicas seguras e relevantes para o diagndstico de toxoplasmose ocular congénita
utilizando testes eficazes, de baixo custo e boa portabilidade, possibilitando uma alternativa de diagnéstico funcional para ser aplicada
em locais de dificil acesso pelo interior do Brasil.
Descritores: Toxoplasmose ocular; Transmissao vertical; Psicofisica visual
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INTRODUCTION

Toxoplasma gondii whose life cycle includes the human

being as an intermediate host, and has a latent phase in
which the cysts remain mainly in the skeletal muscles and in the
brain.® It is prevalent in cosmopolitan regions, and can cause
indistinct symptoms such as fever, muscle aches, fatigue, and
swollen lymph nodes in immunocompetent individuals, some of
whom may be asymptomatic. ) Particularly susceptible groups
are the immunocompromised and pregnant women (the latter
due specifically to the high risk of placental transmission with
severe progeny consequences and absence of symptoms in the
progenitor). @ After the parasite was discovered and described
by Nicolle and Manceaux (1907) in Tunisia and Splendore (1908)
in Brazil, serological tests were developed and allowed the
visualization of anti-T. gondii antibodies in several organisms,
indicating that the prevalence of this infection in the human
population would be higher than expected.®

Congenital toxoplasmosis is one of the major causes of
prenatal complications due to the ability of T. gondii to cross
the placenta and settle in developing fetal tissues. ) A variety of
diseases and pathological manifestations have been attributed
to fetal infection by this parasite, which is capable of triggering
encephalitis, mental, psychomotor, and neurological disorders
(such as epilepsy), brain malformations, myocarditis, abortion,
etc. ®9 Parasite transfer experiments (present in the autopsy of
children with encephalomyelitis) to the brains of rats, rabbits
and mice by intracranial inoculation and a series of cases of
newborns with neurological diseases whose mothers had positive
serology for T. gondii demonstrated the possibility of congenital
transmission. %

T. gondii was identified as a trigger for retinocoriditis,
cataract, anterior and posterior uveitis, and optic neuropathy®
in human adults, since many patients showed inflammations and
scars in the visual system tissues after contamination.® !9 Today,
although toxoplasmosis is known to be a disease with a broad
spectrum of symptoms (which makes its definition and diagnosis
challenging), it is still understood that many infected individuals
have ocular symptoms.!Y Retinochoroiditis is established as
a pathognomonic sign of toxoplasmosis.''’ Many children
born to mothers who are primoinfected during pregnancy are
asymptomatic after birth, only showing this symptom after
the first years of life.® Retinochoroiditis is characterized by
a necrotic process and granulomatous or non-granulomatous
inflammation in the tissues of the retina and choroid in active
lesions (in which T. gondii is present in the infecting form) and
by scotomas of size and location related to the formation of
retinochoroiditis in inactive lesions (where the parasite is no
longer present or is dormant). ¢V

The association between alterations and
morphophysiological sequelae in visual system tissues due to
exposure to T. gondii with possible alterations in the central
nervous system is important, since the retina is an integral part
of both the visual and nervous systems, where transduction
mechanisms of incident light information occur.(? In addition,
this tissue is extremely sensitive to poisoning by chemical
agents, being useful to visualize signs of possible pathological
alterations of the nervous system through the manifestation of

Toxoplasmosis is an infectious disease caused by the parasite
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visual alterations.!3'¥ Este conhecimento sugere que além da
lesdo causada na retina pela infec¢do, o parasita poderia causar
mudangas na massa encefélica também, as quais poderiam ser
detectadas antes do aparecimento de manifestagdes clinicas
mais graves.1*¥ Um método util para o estudo de alteragdes
neurovisuais € a psicofisica visual, o qual permite avaliar
a percepcdo de pardmetros fisicos da luz, tais como cor e
luminancia, possibilitando examinar, qualificar e quantificar a
percepgdo visual ™ e ajudar no diagnéstico de enfermidades que
acometem o processamento da informacdo visual.!® Estes sdo
procedimentos ndo invasivos que informam o funcionamento
do sistema nervoso sem causar qualquer dano tecidual ” que se
comparados a outros métodos de avaliacdo visual, apresentam
baixo custo uma vez que os testes podem ser aplicados por
muitos anos sem causar desgaste de material ou equipamento,
além disso sdo testes portdteis que podem ser facilmente
transportados.

The aim of the present study was to describe the sequelae
of visual function through the use of psychophysical tests in
patients with congenital ocular toxoplasmosis. Considering
the epidemiological condition of this disease in Brazil and the
great relation it presents to the poorest strata of the population,
this study is justified by providing safe and relevant medical
information for the diagnosis of congenital ocular toxoplasmosis
using tests of efficient, low cost and excellent portability. The
study reports a diagnostic alternative to be applied in places
difficult to access in the countryside of Brazil.

CASE REPORT

The following description represents the case study of an
individual affected with ocular congenital toxoplasmosis. This
description was approved by the Research Ethics Committee
of the Nucleus of Tropical Medicine of Universidade Federal
do Parda under protocol #076/2006-CEP/NMT, and followed the
guidelines recommended by the Helsinki Declaration. The patient
is 30 years old and male. He was born in Recife, Pernambuco, and
currently lives in S0 Luis, Maranhao. The mother of the patient
under study had her prenatal care, and at the time of delivery
was instructed to take the baby for ophthalmologic evaluation
without further instructions. Since the patient developed without
apparent complications for the family, the ophthalmologist was
only sought when the patient had a visual complaint at the age of
6 during the literacy period. From the age of 6, he started wearing
glasses for astigmatism and myopia correction. Only when he was
10 years old did he realize that the vision of the right eye did not
improve with the correction lenses, and in an ophthalmological
appointment he found out he had a scar in the center of said
eye. The physician pointed out that the lesion was typical of an
ocular toxoplasmosis, probably developed after healing of the
infectious process.

The diagnostic impression was in agreement with the
medical history of the patient’s mother, indicating that the patient
was infected placentally (and that the mother was possibly
asymptomatic with T. gondii and transmitted it to the fetus).
Further details of the lesion were known only at age 26, when the
patient underwent a retinographic exam to confirm the lesion in
the right eye was related to toxoplasmosis. Currently, the patient
makes use of correction of 4.5 diopters of concave lenses and 2.5
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diopters of convex lenses, respectively in the right eye and left eye.
Regarding the left eye, the patient has no complaints — except for
the need for correction due to the curvature of the eye. The clinical
condition assessed associated to the mother’s infectious history
gave a diagnostic impression of congenital ocular toxoplasmosis
with sequelae in the retina of the right eye.

The patient drinks casually, is a non-smoker with no history
of drug abuse. He works in a research laboratory, and informs he
makes frequent use of personal protection equipment to deal
with any chemical agent. He has a balanced nutrition and physical
health, without complaints of other relevant infections.

Considering the diagnostic impression, the subject
underwent psychophysical evaluation of the visual functions to
indicate the functional losses suffered from the lesion described.
The following visual psychophysical tests were used: evaluation
of visual acuity by the FrACT computerized test, visual field
evaluation by Goldman’s Kinetic Perimeter, evaluation of color
vision by Ishihara Pseudo-isochromatic Plates (test used to
evaluate genetic loss of color vision - color blindness), application
of the L’Anthony’s desaturated D15 tint sorting test (tests for
possible acquired or genetic loss of color vision). All tests were
performed monocularly with both eyes, considering the specific
protocol for each evaluation.

Visual acuity values without dioptric correction were below
what would be the normal parameter in right and left eyes (Table
1). The diopter correction brought normal acuity to the left eye.
However, did not completely correct the right eye.

The delimitation of the visual field did not present significant
alterations in any of the eyes; however, following a central
evaluation protocol we observed the presence of scotomas
extending by about 20° of visual angle (Figure 1).

During the tests, when presented to the stimulus of the
Ishihara Pseudo-isochromatic Plates which corresponds to

Table 1
Results of the evaluation of visual acuity
by FrACT computerized test.

Visual acuity Visual acuity
(in Log MAR) (in Log MAR)
With Without With Without
correction correction correction correction
Right eye * 0.028 * 1.55
Left eye 1.35 0.23 -0.13 0.64

*: the result could not be computed due to the lack of response to the
stimulus. LogMAR: Minimum resolution angle in logarithm.

Right Eye = TLeft Eye

A Test Test = &

Soar

Figure 1: Result of Goldman Kinetic Perimetry. A. A manual version
of the Goldman Perimeter (used in the case description). B. Visual
field of the patient’s right eye studied. C. Visual field of the patient’s
right eye studied.
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plates containing a target that differs from the fundus only by
the chromaticity difference within a red-green confusion axis,
the patient was not able to identify the initial “control” plates
asright eye, showing that he was not able to perceive the format
of the stimulus presented, therefore this test was not performed
in the right eye. In the evaluation of the left eye, a normal result
was observed, indicating no genetic loss of color vision in the
left eye. The evaluation of L’ Anthony’s desaturated D15 tint
sorting test showed a diffuse color vision alteration (no error
tendency for a specific axis of color confusion) for the right
eye. For the left eye, a typical result of normal trichromacy was
found (Figure 2).

Figure 2: Result of the L’ Anthony’s desaturated D15 tint sorting
test A. Stimulus of the test presented in an aligned way, each piece
presenting a different hue (the result is in black and white to follow
the format of the magazine). B. Stimulus of the test presented in a
disorganized way so that it is rearranged by the patient. C. Graph of
tint sorting made by the patient with the right eye. D. Graph of tint
sorting made by the patient with the left eye.

DiscussioN

The psychophysical assessment of visual acuity, visual
field, and color vision may describe functional changes in the
patient’s vision. There are important functional differences
between the two eyes which are characteristic of non-genetic
alterations.'® The difference in results between the two eyes
for the color vision tests indicates that the color alterations
observed in the right eye are not of genetic origin, since color
blindness would cause color vision loss characteristically
equal to the two eyes of a person.!'® With the manipulation
of the stimulus present in Goldman’s Kinetic Perimetry we
confirmed that all these lesions are concentrated in the central
region of the retina, confirming the morphological alteration
already obtained by the retinography. This finding explains
the alterations of visual acuity and color vision, since it is in
this region that there is the highest concentration of cones
cells to connect to the ganglion cells that will comprise the
parvocellular parallel visual pathway, the greatest responsible
for the processing of fine details of the image and red-green
color vision processing.!” As it does not cover only one foveal
region of the retina, the lesion also involves the parallel
koniocellular pathway, responsible for the processing of blue-
yellow color vision. 19

Itis possible that the scotomas observed in the central visual
field of the patient are due to inflammation around the optic nerve
(Jansen’s scotoma) common in cases of ocular toxoplasmosis and
which may help close the diagnosis.("”’) The literature describes that
damage in color vision as observed in the patient is common in
patients affected by toxoplasmic retinocoroiditis, more common
than the achromatic alterations.®?
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CONCLUSION

From the present study we conclude that the psychophysical
tests of evaluation of visual acuity by the FrACT computerized
test, visual field evaluation by Goldman Kinetic Perimeter,
evaluation of color vision by Ishihara Pseudo-isochromatic, and
evaluation by the I’ Anthony’s desaturated D15 tint sorting test
were effective to describe in detail the visual alterations due to
congenital ocular toxoplasmosis, making a relation consistent with
the classic clinical evaluation.

The visual damages described by the tests are: alteration of
visual acuity, central scotoma in the visual field, and alteration of
color vision in the right eye of the patient that is even described by
the classic clinical evaluation describing the central retinal lesion.
The left eye had no retinal alterations in any of the evaluations
made.
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