CONGENITAL CENTRAL
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CHORIORETINITIS = CASE STUDY

SUMMARY

CONGENITAL CENTRAL TOXOPLASMA CHORIORETINITIS - CASE
STUDY

Congenital toxoplasmosis is a globally spread infectious disease caused by transplacental
transmission of an intracellular parasitic protozoan Toxoplasma gondii. The infection can cau-
se serious multi-organ complications, and in the case of vertical transmission, can lead up to
fetal death — depending on the stage of pregnancy at the time of infection and the overall
condition of the mother’s immune system. Chorioretinitis, hydrocephalus and intracranial
calcifications are a typical triad of symptoms associated with the disease. Toxoplasmic chori-
oretinitis in particular is the most common ocular manifestation. If the central retina is affec-
ted, it can cause a severe impairment of central visual acuity or lead up to blindness in the
child. Prenatal screening of this disease is presently voluntary in the Czech Republic.

This article reports on a case study of a toxoplasmic chorioretinitis in a newborn child ob-
served from the active stage and the development of the affected retina over time. Further is
also reported on the diagnostics and the treatment of multi-organ complications which occu-
rred in this patient. Ophthalmologic examination was performed after diagnosis of hydroce-
phalus, which revealed severe changes of retina. Hydrocephalus was then properly treated.
An overview of the diagnostic and therapeutic methods and the screening options available
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INTRODUCTION

Congenital toxoplasmosis occurs following primary infec-
tion of the mother during pregnancy by the intracellular
parasite Toxoplasma gondii and subsequent transplacental
transmission of the parasite to the foetus. The incidence is
within the range of 1 to 10 out of 10 000 live born children
in Europe and the USA (1, 12, 13, 15), in the Czech Republic
it is around 0.2/10 000 (23).

The incidence of serious symptoms is indirectly proportio-
nate to the probability of infection of the mother during the
whole of pregnancy (1, 13). This means that the probabili-
ty of infection by Toxoplasma increases with gestation age,
although this is also dependent on the general condition
of the mother's immune system. The most serious compli-
cations of the disease are miscarriage, death of the foetus
or neurosensory disorders of the newborn infant, but their
incidence is most frequent in the first trimester, when the
risk of infection is between 10 and 25% (1, 12). In the se-
cond trimester, although the risk of infection increases to
30-45%, the severity of the symptoms decreases (1, 12). The
most frequently described manifestations are acute infecti-
ons such as encephalitis, pneumonia, hepatosplenomegaly
or lymphadenopathy. Despite the fact that the probability of
infection of the foetus during the third trimester is as high
as 60-80%, virtually no clinical manifestation of the disea-
se need be evident, or only non-specific symptoms may be

112

MUDr. Kristyna Marsolkova

Oc¢ni klinika, Fakultni nemocnice Ostrava,
17. listopadu 1790/5, 708 52, Ostrava
marsolkova.kristyna@gmail.com
kristyna.marsolkova@fno.cz

manifested. Nevertheless, the disease may be manifested in
the later life of the child (1, 6, 12, 13).

Toxoplasmic chorioretinitis is the most common ocular
complication of the general pathology. It appears in 70-90%
of patients with the congenital form of the disease, and less
often as a complication of acquired primary infection (13).
Other described ocular symptoms of congenital toxoplas-
mosis are microphthalmia, congenital cataract, glaucoma or
strabismus (5, 10, 12, 13, 14, 19).

The first doctor in the Czech Republic to observe and
describe toxoplasmic uveitis and chorioretinitis in the litera-
ture was Josef Jankd, whose publications were later quoted
also in the foreign literature (7, 8, 9).

The aim of the presented study is to describe the clinical
course of the pathology in a newborn infant with congenital
form of toxoplasmosis, manifesting itself in affliction of both
eyes and the central nervous system (CNS).

CASE REPORT

A boy was born from the mother's second pregnancy in
the 38th week of gestation, screening of the mother for
Streptococcus agalactiae was negative. A physiological pre-
natal course was documented up to the 26th week of gesta-
tion, when the last ultrasound examination of the foetus
was conducted, after which the mother refused further re-
commended examinations. Birth took place spontaneously,
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outside a healthcare facility, in the presence of a midwife.
The boy was born head first, the birth was accompanied by
the discharge of slightly cloudy amniotic fluid. Anamnestica-
Ily, immediately after birth there were present respiratory
problems of the newborn which receded following artificial
respiration, and subsequently the child ventilated regularly.
A birth weight of 3245 g and a length of 50 cm was deter-
mined. Immediately after birth the infant's head was con-
spicuously large, otherwise the child was without striking
features (Fig. 1). On the following day the mother visited a
clinic for risk newborns, where the circumference of the in-
fant's head was determined to be 38.5 cm (the physiological
norm according to the growth curve for the given age is 32.5
to 37.5 cm) (14). Following ultrasonographic (USG) examina-
tion of the head, which demonstrated signs of hydrocepha-
lus (Fig. 2), the boy was immediately sent and admitted to
an intensive care unit at the Department of Neonatology at
the University Hospital Ostrava.

At the initial examination the boy was cardiopulmonary
stable, spontaneously ventilating, and other than the lar-
ger circumference of his head the general physical finding
was without remarkable features. The finding of dilation
of the brain ventricles upon magnetic resonance imaging
(MRI) confirmed suspicion of hydrocephalus. In addition
to obstructive hydrocephalus, the images from magnetic
resonance also showed the presence of extensive postis-
chemic and haemorrhaged deposits in both hemispheres of
the brain, as a consequence of hypoxic state (Fig. 3). Upon
the instructions of a neurosurgeon the boy was referred for
external ventricular drainage, which was subsequently due
to malfunction replaced by Ommaya reservoirs with parie-
to-occipital insertion. Blood samples were taken for serolo-
gical examination of the TORCH panel (Toxoplasma gondii,
rubeola, cytomegalovirus, Herpes simplex).

Within the framework of an interdisciplinary examinati-
on, the first ophthalmological examination was conducted
on the boy in the 40th week after conception. The finding
on the anterior segment was physiological. An examinati-
on of the ocular fundus in artificial mydriasis detected the
presence of active chorioretinal inflammatory deposits of

A

Fig. 1: Hydrocephalus of inflammatory (toxoplasmic) etiology —
upon visual inspection evident larger head circumference (38.5 cm).
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whitish colour in the central retinal landscape in both eyes,
with a size of three times the diameter of the optic disc
(DD), afflicting the fovea. At the edge of the inflammatory
deposit there was an evident circular edema, in the left
eye the nasal and upper edge of the deposit was slightly
pigmented. The other retinas were without coarse deposit
changes (Fig. 4a). Suspicion of chorioretinitis of toxoplas-
mic etiology was stated.

Lumbar puncture was performed with a negative finding
of cultivation demonstration of pathogen. Elevation of in-
flammatory markers was evident in the boy's blood samples
(C reactive protein). In the serological examination a finding
of positivity of 1gG antibodies against Toxoplasma gondii
was described with low avidity (179.63 1U/ml), in which the
value of IgA and IgM antibodies in serum was borderline.
Congenital infection was confirmed also with the aid of the
polymerase chain reaction (PCR) technique. General thera-
py was applied with pyrimethamine in a dose of 1 mg/kg/
day and sulfadiazine of 100 mg/kg/day. The general therapy
was supplemented by calcium folinate in a dose of 10 mg
per day, with the aim of limiting the negative toxic effect of
anti-toxoplasmosis medication.

An ophthalmological examination at an interval of four
weeks after the commencement of general therapy demon-
strated bilaterally subsiding inflammatory activity and ede-
ma, and continuing pigmentation on the edge of the depo-
sits (Fig. 4b). General therapy was configured and directed
by infectious disease specialists, from an ophthalmological
perspective a conservative procedure was chosen and a sche-
dule of regular eye examinations with photo-documentation
was set. During the next few weeks the chorioretinal atrophic
deposits were scarred centrally, and the edges of the lesions
were bilaterally circularly pigmented, now without the pre-

Fig. 2: Ultrasonographic finding of asymmetry and dilation of late-
ral brain ventricles — bilateral frontally present hyperechogenicity
and evident signs of previous ventriculitis

Fig. 3: MRl examination of CNS — extensive ischemic-pseudocystic
changes of both brain hemispheres, husky parenchyma on left and
bilaterally evident periventricular haemorrhage.
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sence of edema or other signs of inflammatory activity. The
peripheral retina was without new deposit changes (Fig. 4c).
At all ophthalmological examinations the anterior segment of
the eye was without manifest pathology.

From a neurological perspective, central hypertonic syn-
drome was diagnosed in the child. Due to the risk of develop-
ment of spasticity, intensive rehabilitation was commenced.
The finding was gradually stabilised on USG, and after almost
two months of hospitalisation the child was discharged into
outpatient care in a stabilised condition, now without signs
of intracranial hypertension. General medication was con-
figured according to a protocol (4), in which after 3 months
pyrimethamine and sulfadiazine are always replaced for a
month by spiramycin in a dose of 100 mg/kg/day, alternating
until the child reaches the age of one year. Upon discharge
a regular schedule of paediatric, neurological, neurosurgical
and ophthalmological examinations was set.

At further ophthalmological examinations, no changes of
the retinal finding or reactivation on the edges of the de-
posit were determined, although at an examination at the
age of nine months, upon visual inspection, wandering to
nystagmoid movements of the eyeballs were identified. The
boy fixed only briefly on light, and upon an examination of
the anterior chamber the red reflex was impaired by a per-
ceptible whitish reflection of the central atrophic deposit of

Fig. 4: Central toxoplasmic chorioretinitis — retinal finding in boy
with congenital toxoplasmosis infection in both eyes. In the images
two weeks after the birth of the infant (fig. 4a) deposits of active
toxoplasmic chorioretinitis are identified, affecting the region of
the macula. The retinal finding at an interval of 4 weeks after the
commencement of general therapy shows subsiding inflammatory
activity and incipient retinal scarring (fig. 4b) and advanced chori-
oretinal deposits of toxoplasmic etiology in the stage of atrophic
scar with pigmented edges, functionally characterised by irrever-
sible affliction of central visual acuity in the child (fig. 4c). Images
obtained using digital imaging system RetCam, 3rd generation.
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the retina. The size of the deposits continues to be without
development over time, their edges remain pronounced-
ly hyperpigmented with an atrophic centre (Fig. 4c). With
regard to the bilateral severe visual affliction and the de-
velopment of oculugyric nystagmus, visual stimulation was
recommended to the parents. At the last neurological exa-
minations the boy was receiving general therapy for repea-
ted epileptic fits of a myoclonic character. The boy remains
in multi-disciplinary care, and the development of his ge-
neral condition and local ocular finding is being thoroughly
monitored and documented.

DISCUSSION

Infection with the parasite Toxoplasma gondii is very
widespread within today's population. Its incidence is es-
timated at around 25-30% worldwide, but may differ mar-
kedly between individual continents or states (15, 17). Dif-
ferences are also described between different communities
within a single region (1, 15, 19). Differences in incidence
are contributed to, in addition to the social conditions of the
population in the given region, also by the varying virulen-
ce of individual serotypes. Serological type Il is widespread
mainly in Europe and North America, and is less virulent. In
contrast with this, highly virulent atypical serotypes | and
I, occurring mainly in Central and South America, are asso-
ciated with a higher incidence of intraocular complications,
even upon infection of an immunocompetent patient post-
natally (1, 10, 15, 24).

Infection of the foetus takes place via vertical transmi-
ssion of the parasite upon primary infection of the mother
(most frequently alimentary) during or up to six months be-
fore the beginning of pregnancy. Secondary infection with
subsequent foetal transmission has been described, but
in our conditions is extremely rare (6). The penetration of
tachyzoites of the parasite into the amniotic fluid and sub-
sequently into the foetal space depends upon the immune
control of the placental transmission, although the entire
mechanism and the factors influencing it have not yet been
entirely clarified (17).

Toxoplasmic chorioretinitis is the most common ocular
complication causing deterioration of central visual acuity to
complete loss of vision. The parasite invades the retinal cells,
in which it may persist in the cystic stage for periods of va-
rying length. At the moment when the microorganisms are
activated and begin to reproduce intracellularly, manifestati-
ons of chorioretinitis may appear, and this may occur up to
several decades following congenital infection (3, 18, 24).

For confirmation of diagnosis, a serological examination
of a blood sample of the patient is required, which demon-
strates positivity of IgG and IgM antibodies against Toxoplas-
ma. In case of necessity, for the purpose of a definitive deci-
sion it is possible to conduct a molecular examination of the
amniotic fluid using the PCR technique (2, 3, 6, 13, 17, 25). It
is then necessary to commence general therapy of the mo-
ther immediately (thus during pregnancy) and subsequently
also of the newborn infant. Timely determination of the dia-
gnosis and commencement of treatment influences the se-
verity of the course of the infection and the development of

CZECH AND SLOVAK OPHTHALMOLOGY 3/2018



later complications. General therapy is applied as standard
in a triple combination of pyrimethamine, sulfadiazine and
folic acid. This is administered in order to limit the toxic side
effects of anti-toxoplasmosis therapy, since pyrimethamine
causes a suppression of haematopoiesis in bone marrow.
The therapy may be supplemented with corticosteroids.
This triple combination is always replaced after 3 months by
spiramycin, and the therapy continues for up to one year (4,
13, 11, 25). A further described possibility of general thera-
py is a quadruple combination with cotrimoxazol and clinda-
mycin, which has fewer adverse effects, in addition to which
more rapid regression of the deposits of the pathology on
the retina has been described in comparison with the classic
triple combination (10, 18).

Recently, the possibility of intravitreal administration of
therapy has frequently been discussed. A range of cases of
regression of an active deposit of toxoplasmic chorioretinis
have been described, as well as an improvement of central
visual acuity in adult patients following intravitreal adminis-
tration of clindamycin in combination with dexamethasone
(26). The authors of a study investigating the possibilities
of intravitreal therapy of toxoplasmic chorioretinitis as al-
ternatives to the classic combination of pharmaceuticals
have described a beneficial effect and improvement of cen-
tral visual acuity by at minimum two rows of ETDRS (early
treatment diabetic retinopathy study) optotype. Following
intravitreal administration of the combination of pharma-
ceuticals trimethoprim/sulfamethoxazole/dexamethasone
they recorded a rapid regression of retinal deposits (22).
All of these options would represent a good alternative for
patients with adverse effects or allergy to general therapy,
which could substantially reduce the time of administration
of general therapy and thereby improve patient compliance.

In the case of the development of later complications in
the form of choroidal neovascular membranes, other the-
rapeutic procedures are available such as laser photocoa-
gulation of the retina or photodynamic therapy (11, 16). A
good effect has also been described following intravitreal
application of anti-VEGF preparations, probably because
VEGF (vascular endothelial growth factor) plays a role here
not only in the process of neoangiogenesis and therefore
in the formation of a neovascualr membrane, but also as
an proinflammatory mediator (11). An improvement of the
retinal finding was achieved following the application of be-
vacizumab (Avastin — this concerns off-label therapy in the
Czech Republic) (16), ranibizumab (20) or aflibercept (this

concerns a pilot study) (11).

Other ocular complications which have been described in
the literature include vitritis, epiretinal membrane, subreti-
nal collection of fluid to development of serous retinal de-
tachment (19, 26).

With regard to the fact that general and local therapy is
highly demanding in terms of organisation and very cost-
ly financially, in some European states mandatory regular
prenatal screening for this pathology has now been intro-
duced (Belgium, France, Austria, Slovakia, Slovenia) (23).
Many studies from these countries document that from a
long-term perspective, blanket screening of pregnant mo-
thers can ensure timely detection of infection, after which
it is possible to commence treatment of the mother imme-
diately. The result is an alleviation of the consequences of
infection of the afflicted newborn infant, and last but not
least also a positive influence on the development of later
complications of Toxoplasma infection (15, 21, 24, 25). All
children with diagnosed congenital toxoplasmosis should
be regularly actively monitored by an ophthalmologist up to
adult age, since even in the case of timely commencement
of treatment it is not possible to exclude later manifestation
or reactivation of the disease (3, 24). At the same time it is
demonstrated that the introduction of mandatory screening
for Toxoplasma gondii infection would be suitable also for
financial reasons (15).

CONCLUSION

A newborn infant with suspicion of congenital toxoplas-
mosis infection should be completely examined, from blo-
od samples to display methods such as ultrasonography,
computer tomography or magnetic resonance imaging. The
child should also be examined by a specialist in the field of
neurology, infectious diseases and ophthalmology, and in
the case of confirmation of congenital toxoplasmosis or its
ocular form, general therapy should be commenced imme-
diately.

The diagnosis and therapy of this pathology is highly de-
manding, and for this reason attention should also be devo-
ted to the methods of limiting the spread of infection. An
effective means would be the introduction of mandatory
screening for the infection during pregnancy. However, it is
also the task of the healthcare personnel to inform pregnant
women to avoid risk behaviour, and if possible to maintain a
healthy lifestyle during pregnancy.
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