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Abstract: We report three cases of optic nerve toxoplasmosis, an unusual form of ocular 
toxoplasmosis. In one patient, the optic nerve involvement occurred in an eye with 
a toxoplasmic chorioretinal scar and choroidal neovascularization in the supramacular area, 
subretinal fibrosis, and pigment epithelium detachment. The other two patients had papille-
dema without healed or active chorioretinal lesions, but both had retinal hemorrhage and 
macular involvement. The diagnosis was based on clinical examination and elevated serum 
toxoplasma antibodies. Optical coherence tomography helped uncover the structural chor-
ioretinal changes. All patients were treated with a combination of oral antitoxoplasmic drugs, 
oral prednisone, and intravitreal injection of bevacizumab. Visual acuity improved in all of 
them. Optic nerve involvement in ocular toxoplasmosis must be considered when papille-
dema occurs both in isolation and/or in the presence of an active or scarred chorioretinal 
lesion. 
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Introduction
Toxoplasmosis can affect several organs, including the eye. Ocular toxoplasmosis 
(OT) may result from either congenital or acquired infection after birth.1 

Approximately 20% of infected people develop OT, which is the leading cause of 
posterior infectious uveitis in immunocompetent people.1,2 OT in the form of 
retinochoroiditis can account for up to 85% of all infectious causes of posterior 
uveitis.2 Its hallmark sign is a focal necrotizing retinitis associated or not with 
vitritis and anterior uveitis. Regardless of whether it is treated or not, retinal 
necrosis heals by leaving a pigmented retinochoroidal scar. Toxoplasma-induced 
retinal choroiditis can also manifest itself as multiple gray-white punctate lesions 
deep in the retina.3,4 Optic nerve toxoplasmosis is a less common presentation and 
is believed to occur in 5.3% to 16.5% of all OT.5 Involvement of the optic nerve 
typically occurs next to or far from an active retinochoroiditis lesion. It can also 
present without an active or scarred lesion as papillitis or neuroretinitis.5 

Sometimes, it could be accompanied by vitritis and/or anterior uveitis, but some 
other times there is neither vitritis nor anterior uveitis.6 Posterior segment compli-
cations of OT include, among others, cystoid macular edema, retinal detachment, 
retinal artery or vein occlusion, vasculitis, and subretinal and choroidal neovascu-
larization (CNV).7–9 CNV is a rare and late complication of toxoplasmic chorior-
etinitis. We report three cases of optic nerve toxoplasmosis, which were presented 
with juxtapapillary retinochoroiditis and papillitis with some complications.
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Case Description
Case #1
A 56-year-old woman with unremarkable past medical and 
ophthalmological history presented with blurry vision in 
the right eye that started two months earlier. Visual acuity 
was limited to counting fingers in the right and 1.0 in the 
left eye. The anterior segment was free of inflammatory 
signs in both eyes. There were no signs of vitritis either. 
Intraocular pressure (IOP) was 16 mmHg in both eyes. 
Fundus examination revealed papilledema covering the 
upper half of the optic disc, a chorioretinal scar, and 
fibrotic lesion near the macula in the right eye 
(Figure 1). The left eye appeared normal. Optical coher-
ence tomography (OCT) of the right eye showed an ele-
vated optic disc, thickening of peripapillary retinal fiber 
layer (RNFL) in the superior, inferior and nasal sectors, 
pigment epithelium detachment (PED), small pockets of 
intraretinal fluid, and subretinal fibrosis in the macula area 
(Figure 1). OCT examination of the left eye was normal. 
The average central retinal thickness was 361 µm in the 
right and 193 µm in left eye. The average peripapillary 
RNFL thickness was 172 µm and 121 µm in the right and 
left eye, respectively. Serum toxoplasmosis antibody titers 
were 77 IU/mL for IgM and 0.01 IU/mL for IgG. The 
diagnosis of toxoplasma-related juxtapapillary retinochor-
oiditis was made, with pre-existing CNV from the old 
episode. The patient was treated with a combination of 
oral antiparasitic drugs (association pyrimethamine 50 mg/ 
day, sulfadiazine 2 g on the first day and then 1 gr/day 
thereafter, rovamycin 2×3 IU/day), folinic acid 10 mg/day, 
oral prednisone 1 mg/kg on the first day and then 0.5 mg/ 

day thereafter, and intravitreal injection of 0.05 mL 
(1.25 mg) of bevacizumab (Avastin, Roche, Basel, 
Switzerland). She received a total of 3 intravitreal injec-
tions, one per month and parasitic drugs for 4 weeks. 
A month later, visual acuity in the right eye increased to 
0.5, fundus photography showed no change relative to 
baseline, and OCT scan revealed persistence of the optic 
disc elevation (Figure 1) and complete resorption of the 
intraretinal fluid (Figure 1). The patient was advised to 
pursue with another round of antiparasitic drugs.

Case #2
A 59-year-old female patient presented with intermittent 
redness in both eyes, more pronounced in the left eye for 
the last 2 months. She also had pain, blurred vision and 
myodesopsia in her left eye. Similar episodes during the 
last two years and rheumatism were recorded. Best corrected 
visual acuity was 9/10 in the right and 5/10 in the left eye. 
Anterior segment and fundus examinations of the right eye 
were unremarkable. The left eye showed keratic precipitates, 
1+ anterior chamber cells and 2+ anterior vitreous cells. 
Fundus examination of the left eye showed papilledema 
with exudates and hemorrhage in the papillomacular bundle. 
Peripapillary and macular OCT scans were normal in the 
right eye but showed an epiretinal membrane, macular 
edema, and intraretinal exudates in the left eye. Average 
peripapillary RNFL thickness was greater in the left (234 
µm) than the right eye (138 µm), with the increase in 
thickness affecting more the superior and nasal quadrants. 
Toxoplasmosis antibody titers were 192 IU/mL for IgG and 
0.04 IU/mL for IgM. She was diagnosed with toxoplasma 

Figure 1 Baseline right eye fundus fundus photo of patient #1 showing papilledema in the superior part of optic disc and chorioretinal scar and fibrosis near the macula (A). 
Baseline OCT (B) shows optic disc elevation, pigment epithelium detachment with a few pockets of intraretinal liquid and subretinal fibrotic tissue in the macula area. After 
treatment, there was no apparent change on fundus photograph whereas OCT scans shows persistence of the disc elevation (C) and resorption of the intraretinal liquid (D).
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neuroretinitis and started with oral antitoxoplasmosis drugs 
(sulfadiazine, pyrimethamine, and rovamycin) as described 
for patient #1, oral folinic acid, and oral, as well as corticos-
teroid eye drops. Five weeks later, visual acuity was 7/10 in 
the left eye, and both keratitic and vitreous cells were no 
longer present. Papilledema decreased substantially, retinal 
hemorrhage completely resorbed, but exudates remained 
unchanged. She unfortunately suffered a kidney failure 
more likely due to sulfadiazine, and the parasitic drugs 
were discontinued.

Case #3
A 62-year-old woman complained of pain and redness of 
left eye during the last 48 hours. She had a history of 
insomnia and peripheral spondyloarthritis for which she 
was under care. The best corrected visual acuity was 10/10 
in both eyes. Anterior segment examination showed con-
junctival hyperemia with perikeratic circle, keratic preci-
pitates and posterior synechiae from 6 to 10 o’clock in the 
right and at 9 o’clock in the left eye, with diffuse iris 
atrophy in both eyes. IOP was 15 mm Hg in the right 
and 13 mm Hg in the left eye. Fundus examination was 
normal in both eyes. The patient was diagnosed with 
bilateral chronic anterior uveitis and treated with oral 

prednisone and atropine eye drops. Symptoms and signs 
progressively improved. One month later, she returned 
with tearing and mild lagophthalmos in her right eye due 
to right side facial palsy treated with prednisolone (unspe-
cified dose) and unspecified vitamin pills. Visual acuity 
was 0.6 and 0.8 in right and left eye, respectively. Anterior 
and posterior segment examinations were unremarkable. 
IOP was 16 mmHg in both eyes. She continued with the 
same treatment. One year after her first visit, she returned 
again, complaining of blurred vision in both eyes and 
reduction of visual field in the left eye. Visual acuity was 
0.9 in the right and 0.5 in the left eye. Anterior segment 
examination showed mutton fat keratic precipitates in both 
eyes (more severe in the left eye). Pupils were regular with 
sluggish reactivity to light, there were pigments on the 
anterior lens capsule and signs of vitritis with 2+ cells in 
the left eye. Fundus examination was normal in the right 
eye, whereas the left eye had papilledema with superotem-
poral juxtapapillary hemorrhage resembling a branch ret-
inal vein occlusion (Figure 2). OCT scans revealed 
posterior vitreous detachment in both eyes with papille-
dema in the left eye (Figure 2) and small retrofoveal 
retinal detachment in the right eye. Serum toxoplasmosis 
antibody titers were 275 IU/mL for IgG and 0.2 IU/mL for 

Figure 2 Baseline fundus photo (A) of the left eye of patient #3 displaying papilledema with retinal hemorrhage along the superotemporal retinal vein. OCT scan shows 
elevation of the optic disc, an epiretinal membrane, posterior vitreous detachment (PVD), and slight thickening of the macula (B). Post-treatment imaging depicts almost 
complete resorption of the papilledema (C), substantial resorption of the retinal hemorrhage (C), significant reduction in optic disc elevation (D), PVD, and a macular serous 
detachment (D).
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IgM. She was treated for neuroretinitis with the combina-
tion of sulfadiazine, pyrimethamine, and rovamycin using 
the same doses as for patients #1 and 2. She also received 
folinic acid 10mg/day and oral prednisone 1mg/kg loading 
dose and 0.5 mg/kg/day subsequently. A month later, she 
was asymptomatic. Visual acuity improved to 1.0 in the 
right and 0.6 in the left eye. There were no keratic pre-
cipitates and vitreous cells. IOP was 12 mmHg and 11 
mmHg in right and left eye, respectively. Fundus exam-
ination was normal in the right eye and showed partial 
resorption of both papilledema and retinal hemorrhage in 
the left eye (Figure 2). OCT imaging showed retinal reat-
tachment in the right eye and decreased papilledema and 
retinal hemorrhage. At the 2-month follow-up visit, she 
complained again of redness and blurred vision in left eye, 
which started after she stopped all medications due to side 
effects. Visual acuity decreased to 0.8 in the right eye but 
remained stable in the left eye. There were keratic pre-
cipitates in both eyes, but more pronounced in the left eye. 
Ophthalmoscopic assessment was normal in the right eye 
and showed substantial papilledema decrease and retinal 
hemorrhage in the left eye. OCT was unremarkable in the 
right eye. In the left eye, it confirmed the significant 
decrease of papilledema but revealed an important macular 
edema (Figure 2). Antiparasitic drugs were reinstated 
along with oral and topical corticosteroids.

Discussion
The clinical presentation of toxoplasmosis in our patients 
covers two types of optic nerve involvement, namely 
juxtapapillary retinochoroiditis and neuroretinitis. These 
types of presentation occur infrequently and the particu-
larity of these cases resides in the other signs accompany-
ing the optic nerve involvement. In addition to 
papilledema, the first patient had CNV in the same area 
as the chorioretinal scar. CNV complicating ocular toxo-
plasmosis has a prevalence between 2% and 19%. CNV 
has been observed in association with healed toxoplasma 
chorioretinal lesions10 (as observed in the first patient), but 
it can also rarely occur during the active phase of a -
chorioretinitis.11,12 Management options for CNV in 
healed toxoplasma chorioretinitis include observation, 
laser photocoagulation, photodynamic therapy, corticoster-
oids and intravitreal injection of anti-vascular endothelial 
growth factor (VEGF) agents.13 Because the optic nerve 
involvement was active and coexisted with a healed chor-
ioretinitis with CNV, the patient was treated with 
a combination of anti-VEGF and antiparasitic drugs, with 

favorable outcome. Functional improvement following 
bevacizumab intravitreal injection for CNV in toxoplas-
mosis has been reported in the literature.13 The use of 
antiparasitic drugs at the same time as anti-VEGF treat-
ment is to prevent inflammation reactivation that can be 
induced by the intravitreal anti-VEGF agent.13,14 It would 
have been more informative to perform OCT angiography 
(OCTA) in our patients. Indeed, OCTA allows good char-
acterization of vascular and hemodynamic changes in both 
active and healed toxoplasmic retinochoroiditis. Because 
the retinal vascular endothelium is highly vulnerable to 
T. gondii in comparison to vascular endothelium in other 
tissues,15 patients with toxoplasmic retinochoroiditis are at 
higher risk of developing ischemic or hemorrhagic 
events.16,17 OCTA may therefore be used for non- 
invasive assessment of the perfusion of the capillary net-
works at different levels as well as of the choroidal vessels 
in the macula, retinal periphery and optic nerve. Some of 
the changes that have been reported include pure retinal 
neovascularization, choroidal neovascularization, reduced 
retinal microvasculature and/or choriocapillaris.18–20

The rest of the patients had neuroretinitis without chorior-
etinal scars in the context of chronic anterior uveitis. Both had 
retinal hemorrhage and one of them also had exudative retinal 
detachment. Optic nerve involvement in OT may present in 
various forms, such as juxtapapillary chorioretinitis, neurore-
tinitis, pure papillitis, distant to an active chorioretinitis lesion, 
and various combinations of these.21 When the optic nerve is 
affected without any chorioretinal scar or active lesion, assert-
ing the diagnosis OT-related papillitis based on clinical find-
ings may be difficult, but serologic tests may provide evidence 
of exposure to the parasite.21 Based on clinical and OCT 
findings, patient #1 had juxtapapillary retinochoroiditis, 
whereas patients #2 and #3 had neuroretinitis.

In all of them, visual acuity improved after treatment. 
The increase in visual acuity is known to differ among the 
different types of toxoplasma-related optic nerve disease 
and is small or inexistent if the macular is affected.21 This 
is supported by previous studies showing that visual acuity 
improvement is often greater in pure papillitis than in 
papillitis with concurrent chorioretinal lesions.6,21 

However, other studies suggested that the pre-treatment 
visual acuity is often lower in pure papillitis than papillitis 
with macular involvement.6 We believe that the pre- and 
post-treatment visual acuity depend more on the presence 
of macular lesions more than the optic nerve involvement.

To conclude, clinicians should be aware of toxoplasmic 
optic nerve disease in the presence of papilledema. The 
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diagnosis is easier clinically when papilledema is asso-
ciated with an active or a scarred lesion of chorioretinitis. 
In isolated optic nerve involvement, serologic tests can 
help guide the diagnosis.
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