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ABSTRACT | Purpose: To evaluate the prevalence, clinical
characteristics, and types of optic nerve involvement in patients
with ocular toxoplasmosis. Methods: For this retrospective
cross-sectional study, we examined all patients with active ocular
toxoplasmosis referred to our Uveitis Section during the last 12
years, and we included patients with optic nerve involvement
in the study. The primary outcome was the prevalence of optic
nerve involvement, and secondary outcomes included the
types of optic nerve involvement and the final best-corrected
visual acuity after treatment. Results: The prevalence of optic
nerve involvement was 14.4%, with the leading cause being the
activation of a juxtapapillary lesion (70.5%). We found papillitis
in two eyes and neuroretinitis in two eyes (11.7% for each). We
only detected one optic nerve involvement secondary to a distant
active lesion (5.8%). Sixteen patients (94.1%) had unilateral ocular
toxoplasmosis. The overall final best-corrected visual acuity after
treatment was 10/10 (LogMAR = 0.0) excluding the three patients
with a juxtapapillary scar involving the macula. Conclusions:
Optic nerve involvement was common in patients with ocular
toxoplasmosis. The main type of optic nerve involvement was
caused by activation of an old juxtapapillary lesion. Treatment
was quickly effective, but the best-corrected visual acuity was
dependent on the presence of a scar in the papillomacular bundle.
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RESUMO | Objetivos: Avaliar a prevaléncia, caracteristicas
clinicas e tipos de acometimento do nervo 6ptico em pacientes com
toxoplasmose ocular. Métodos: Para este estudo retrospectivo
transversal, examinamos todos os pacientes com toxoplasmose
ocular ativa encaminhados ao nosso Setor de Uveite nos tltimos
12 anos, e incluimos pacientes com comprometimento do
nervo 6ptico no estudo. O resultado primario foi a prevaléncia
do envolvimento do nervo 6ptico, e os resultados secundarios
incluiram os tipos de envolvimento do nervo 6ptico e a acuidade
visual final melhor corrigida apés o tratamento. Resultados: A
prevaléncia de acometimento do nervo 6ptico foi 14,4%, sendo
a principal causa a ativagdo de uma lesdo justapapilar (70,5%).
Encontramos papilite em dois olhos e neuroretinite em dois
olhos (11,7% para cada um). Apenas detectamos um comprome-
timento do nervo 6ptico secundario a uma lesdo ativa distante
(5,8%). Dezesseis pacientes (94,1%) apresentavam toxoplasmose
ocular unilateral. A acuidade visual final com melhor correcdo
apos o tratamento foi 10/10 (LogMAR= 0,0) excluindo os trés
pacientes com uma cicatriz justapapilar envolvendo a mécula.
Conclusédes: O comprometimento do nervo éptico foi comum
em pacientes com toxoplasmose ocular. O principal tipo de
comprometimento do nervo 6ptico foi causado pela ativagao
de uma lesdo justapapilar antiga. O tratamento foi rapidamente
eficaz, mas a acuidade visual final com melhor correcdo foi
dependente da presenga de uma cicatriz no feixe papilomacular.

Descritores: Toxoplasmose ocular; Neuroretinite; Papiledema;
Prevaléncia; Prognéstico

INTRODUCTION

Ocular toxoplasmosis (OT) is a parasitic infection cau-
sed by Toxoplasma gondii (T. gondii) that usually invades
the posterior segment of the eye and is the major cause
of infectious posterior uveitis'” causing 25%-85% of the
cases®?.

Ocular involvement in toxoplasmosis is the result
of a postnatally acquired infection or a congenital di-
sorder in patients exposed in utero. Diagnosis is based
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on clinical examination supported by serological tests
showing parasitic exposure®. The patients’ age, immu-
nity status, and the genotype of the parasite also play
an important role in the patient’s clinical picture and
ocular prognosis®.

OT signs are most commonly detected in the poste-
rior ocular segment with a retinitis lesion that appears
as a white-gray, elevated, and edematous area of retinal
tissue frequently adjacent to an old pigmented scar®.
This typical retinal lesion may be associated with varying
degrees of vitritis (especially overlying the active retinal
lesion) and retinal vasculitis (involving both the retinal
veins and arteries) in the posterior segment. Moreover,
anterior uveitis associated with large granulomatous
keratic precipitates, posterior synechiae, and acute in-
traocular pressure increases occurs frequently. Also, the
lesions may involve the optic nerve directly or develop
in its proximity®”.

Optic nerve involvement used to be rare®?, but large
retrospective series have shown higher prevalence rates
(5.3% by Eckert et al"® and 12.9% by Bosch-Driessen
et al™").

The aims of our study were to describe the demogra-
phic characteristics and determine the prevalence and
the types of optic nerve involvement in patients with
OT and to evaluate the final best-corrected visual acuity
(BCVA) after treatment.

METHODS

This retrospective study was conducted with data
obtained from January 2006 to December 2017 at the
Uveitis Section of Ulucanlar Eye Training and Research
Hospital in Ankara, Turkey. The local Ethics Committee
approved the study protocol, and we conducted it in
accordance with the Declaration of Helsinki. We obtained
written informed consents from all participants. All pa-
tients were Caucasian-Turkish.

We retrospectively reviewed the medical records of
118 patients diagnosed as having OT. We analyzed data
from 17 patients with optic nerve involvement due to
active OT at admission or during the follow-up period.
We excluded data from patients who were immuno-
compromized or from those with a previous optic nerve
lesion due to causes other than toxoplasmosis, as well
as data from records missing information or those with
an unclear diagnosis.

We included data from patients with alterations of
the optic nerve in the form of a swollen disc or papillitis
concomitantly with the presence of an active ocular
lesion caused by T. gondii.

The clinical OT diagnoses were based on the criteria
defined by Holland et al.""?. Thus, patients with active,
cream-white focal retinal lesions accompanied by a
hyperpigmented retinochoroidal scar were diagnosed
as recurrent OT, and cases without an accompanying
hyperpigmented retinochoroidal scar were diagnosed as
primary OT. Diagnoses were also confirmed by serologi-
cal tests specific to T.gondii when necessary.

Diagnoses were based on clinical findings, and we
performed serological evaluations (enzyme-linked im-
munosorbent assay) only on atypical cases (not in pa-
tients with typical clinical findings). Positivity for anti-T.
gondii 1gG antibodies supported the OT diagnoses.

Moreover, we ordered additional examinations such
as lung X-rays; tuberculin skin tests; measurement of
serum angiotensin-converting enzyme levels; and sero-
logical screenings for syphilis, brucellosis, tuberculosis,
and human immunodeficiency virus infections to exclu-
de other potential pathologies in cases without typical
old pigmented retinochoroidal scars. Complete blood
counts, erythrocyte sedimentation rate measurements,
and renal and hepatic function tests were performed to
determine the general status of the patients.

We classified optic nerve involvement due to OT as
published by Eckert et al."?. Accordingly, we formed
four groups: (1) involvement secondary to distant active
retinitis lesions (Figure 1), (2) involvement secondary to
the activation of juxtapapillary lesions (Figure 2), (3) pa-
pillitis (Figure 3), and (4) neuroretinitis (papillomacular
or serous macular detachment with hard exudates at the
macula and optic nerve involvement) (Figure 4).

We performed complete ophthalmologic examinations
including anterior segment and indirect fundus examina-
tions with a +90 Diopter lens (including color fundus pho-
tographies) after dilation in all patients. The examination
also included an angiographic evaluation, optic coherence
tomography, and Humphrey perimetry as necessary (Fi-
gures 5 and 6). We obtained data on age, gender, BCVA
at admission, involved eye, laterality, follow-up duration,
final BCVA after treatment, and type of optic nerve involve-
ment from the medical records. We measured visual acuity
using the ETDRS chart at 6 m. Maximum visual acuity
(best-corrected) was determined by correcting the exis-
ting refraction, and we measured the final BCVA after
treatment and following complete resolution of the active
lesion and improvement of optic nerve signs.

We treated all patients following the therapeutic
schema applied in our clinic for OT (trimethoprim +
sulfamethoxazole 800/160 mg tablet twice daily and
azithromycin 500 mg tablet once daily). We added oral
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corticosteroid therapy (methylprednisolone started at a
dose of 0.5 1 mg/kg/day and discontinued by tapering)
on the third day of the antiparasitic therapy, and we
always discontinued the corticosteroid before stopping
the antiparasitic treatment. We examined patients in
the active phase at 2 4 week intervals. The treatment
durations were based on the clinical statuses and lasted
at least 6 weeks.

RESULTS

The optic nerve involvements were detected either at
admission or during the follow-up in 17 (14.4%) of the
118 reviewed 118 cases diagnosed as having OT. The
mean age of the 17 cases (12 women and 5 men) was
25.35 + 7.76 years (range, 9 39 years). Their follow-up
duration ranged between 2 and 112 months (mean,
33.33 + 36.10 months). Fifteen cases were diagnosed as
having recurrent OT, and two (cases 13 and 14) as having
primary OT. We found 12 (70.5%) patients had a lesion
(juxtapapillary) in the neighborhood of the optic nerve, 2
(11.7%) had direct involvement (papillitis), 2 (11.7%) had
neuroretinitis, and 1 (5.8%) had involvement secondary
to a distant active lesion (Table 1). OT was unilateral in
the majority of cases (94.1%), and only one case had an
old retinochoroidal scar in both ocular fundi (case 1,

Figure 1. Optic nerve involvement secondary to distant active lesion.

with a congenital OT infection) with optic nerve invol-
vement in the left eye, but not in the right eye.

Figure 2. Chorioretinal scar showing activation in the superonasal
margin of the optic disc.

Figure 4. Macular star and optic disc edema in patient with neu-
Figure 3. Pure papillitis. roretinitis.
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Table 1. Optic nerve involvement in patients with ocular toxoplasmosis

Number of patients Age Gender Eye Type of lesion Initial BCVA Final BCVA Laterality
1 9 M L Juxtapapillary 0.30 0.00 B
2 34 F R Juxtapapillary 0.00 0.00 U
3 17 F R Juxtapapillary 0.70 0.00 U
4 17 M L Juxtapapillary 0.05 0.00 U
5 33 F R Juxtapapillary 0.30 0.15 U
6 27 F R Juxtapapillary 0.15 0.00 U
7 24 F L Juxtapapillary 0.52 0.15 U
8 33 M R Juxtapapillary 0.10 0.00 U
9 27 ¥ R Juxtapapillary 1.00 0.70 U

10 39 F R Juxtapapillary 0.10 0.00 U

11 22 F L Juxtapapillary 0.00 0.00 U

12 28 F L Juxtapapillary 0.10 0.00 U

13 24 F R Papillitis 0.00 0.00 U

14 21 M L Papillitis 0.22 0.00 )

15 16 M R Neuroretinitis 0.22 0.00 U

16 31 F L Neuroretinitis 0.40 0.00 U

17 29 F R Distant lesion 0.00 0.00 U

BCVA= best-corrected visual acuity (LogMAR); M= male; F= female; L= left; R= right.

The overall mean BCVA value (LogMAR) of the 17
patients with optic nerve involvement was 0.24 + 0.27
at admission, whereas the mean final BCVA value after
treatment was 0.05 + 0.17. The final BCVA values after
treatment were higher than the baseline values in all but
four cases (cases 2, 11, 13, and 17), which had no BCVA
loss at admission.

Three patients (cases 5, 7, and 9) had an old OT scar
located in a juxtapapillary area involving the macula.
Although there was an increase in final BCVA after
treatment in these cases, the values did not reach the
10/10 level (LogMAR = 0.0). The other patients with
juxtapapillary lesions had no scars involving the macula.

The Humphrey visual field test was performed in the
active phase in one patient with papillitis (case 13) and
revealed an altitudinal defect in the lower half (Figure 5).
Follow-up perimetry revealed that the absolute scotoma
in the lower half persisted even after the patient had
fully recovered clinically with treatment (Figure 6).

DISCUSSION

The most common OT symptoms are blurred vision
and decreased visual acuity, but ocular pain, floaters,
and photophobia may also be present more rarely. The
most common finding is a white-gray, edematous retini-
tis lesion with obscure borders in the neighborhood of
an old pigmented scar. This phase is frequently accom-

panied by a dense vitreous inflammation, which may
hinder visualization of the lesion (headlight-in-the-fog
appearance). In addition, anterior segment involvement
characterized by mutton-fat keratic precipitates and pos-
terior synechiae, in addition to vasculitis, retinal hemor-
rhage, choroiditis, scleritis, and optic nerve involvement,
may also accompany the clinical picture. Moreover, OT
can rarely lead to neovascularization, pigmentary changes,
and retinal detachment">9,

Optic nerve involvement is an atypical presentation
of OT. It appears as an inflammatory white mass on the
optic disc, particularly in the neighborhood of an old
pigmented scar or with an accompanying active lesion
in the peripheral fundus. Recent epidemiological studies
with large case series have focused on optic nerve in-
volvement. A study on 154 patients reported the rate of
optic nerve involvement due to OT at 12.9%"". In a study
from Brazil (an endemic region for OT), 926 patients
were evaluated and the rate of optic nerve involvement
was 5.3%""9. Tutkun et al conducted a study in 109 cases
with active OT and reported a frequency of papillitis of
16.5%". In our study, the rate of optic nerve involve-
ment was higher at 14.4%.

Toxoplasmosis-associated optic nerve involvement
can be divided into three groups: The first one is asso-
ciated with a distant active lesion, the second one is
associated with activation in the neighborhood of a peri-

Arqg Bras Oftalmol. 2019;82(4):302-9 305



Pattern-reversal visual evoked potentials as a diagnostic tool for ocular malingering

N

I |
ID 71500030422

OD/15.12.2015/ 14:05:38
Seven-in-One
Greyscale (CQ)

90%..100%
80%..80%
70%..80%
60%..70%
50%..60%

Probabilities

G

Figure 5. Inferior altitudinal scotoma in patient with active optic nerve involvement (pre-treatment).
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Figure 6. Persistence of inferior altitudinal scotoma after treatment.
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papillary old scar, and the third one results from direct
optic nerve involvement. In addition, the third group is
divided into two subgroups as papillitis and neuroreti-
nitis, depending on the presence/absence of macular in-
volvement. In the largest case series study to date, optic
nerve involvement was most commonly encountered as
secondary to a distant active lesion, followed by cases
secondary to the activation of an old peripapillary scar,
and finally by cases resulting from direct involvement!'?.
In contrast, Tutkun et al reported active lesion sites in
the juxtapapillary region or in the region closest to the
optic disc in all their patients with optic nerve involve-
ment"". In our series, the activation of an old pigmented
lesion in the juxtapapillary region was the most common
type of optic nerve involvement. The time to diagnosis,
time to treatment onset, immune status of the patient,
and genotypic variety of the parasite may play a role in
the different types of optic nerve involvement.

Banta et al determined that the time to diagnosis
was delayed but the visual prognosis was better in cases
presenting with direct optic nerve involvement without
a scar as compared with those presenting with activation
of ajuxtapapillary scar??. They attributed the better visual
prognosis to the absence of a scar in the peripapillary
region and the resultant preservation of the macula.
Likewise, Eckert et al determined that the increase in
visual acuity was lower in cases with optic nerve involve-
ment secondary to a juxtapapillary lesion as compared
with the other groups!'?. As the majority of our cases had
juxtapapillary lesions, we were unable to make a signifi-
cant comparison with cases having other types of optic
nerve involvement. However, the three cases (cases 5, 7,
and 9) in which the post-treatment visual acuity did not
increase to the LogMAR = 0.0 level had juxtapapillary
lesions. The fundus examination of these patients re-
vealed a pigmented retinochoroidal scar involving the
macula. Although OT treatment is effective when pro-
vided early, the final BCVA after treatment depends on
the presence or absence of a scar in the macula rather
than on optic nerve involvement.

Stanford et al suggested that retinochoroidal lesions
within one optic disc diameter of the optic disc caused
an absolute visual field defect, whereas lesions further
away caused a relative scotoma®"’. Since the ganglion
cells distant to the optic disc represent a wider area in
the visual field, absolute scotoma development requires
involvement of wider peripheral areas and not of central
areas. The post-treatment persistence of these scotomas
is thought to be due to remaining full-thickness atrophy
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despite the resolution of the active lesion. Absolute sco-
tomas persist in the visual field after treatment in cases
with optic nerve involvement even when the appearance
of the optic disc is back to normal and no atrophy is
observed clinically®". In our patient with papillitis (case 13),
the pre-treatment examination of the visual field for the
differential diagnosis revealed an altitudinal defect, and
the absolute defect persisted after treatment, although
the clinical appearance had completely improved.

The prevalence of optic nerve involvement in OT may
not be high, and this may lead to a delay in diagnosis of
the condition. The optic nerve involvement may also be
difficult to distinguish from central retinal vein occlusion
and from papillo-phlebitis as their appearance may be
similar. Optic nerve involvement in addition to retinal
and choroidal involvement needs to be suspected in pa-
tients with OT. In our study, the clinical diagnoses were
easy because the majority of cases had an old pigmented
scar in the neighborhood of the optic disc together with
vitreous inflammation. Moreover, we confirmed the cli-
nical diagnoses by serological tests in the cases without
accompanying old scars.

We are aware of our study’s limitations including its
retrospective design. Also, the group of patients referred
to our specialized eye hospital may have included specially
difficult and/or treatment-resistant cases, and the higher
prevalence of optic nerve involvement may have been
biased by this. Thus, our results cannot be generalized
to the entire Turkish population.

In conclusion, optic nerve involvement needs to be
considered in patients with OT, and the disease should
be considered in the presence of localized, protuberant,
white lesions of the optic nerve head or margin, regardless
of the presence of an old scar.
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