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Abstract
Neuroretinitis is an inflammatory condition with rapid unilateral vision loss, optic disc edema, 
and macular star formation. While neuroretinitis is commonly due to infectious causes such 
as Bartonella henselae, neuroretinitis due to toxoplasmosis is uncommon. A 29-year-old male 
presents to our neuro-ophthalmology clinic on December 7, 2021, at the University of Arkansas 
for Medical Sciences with symptoms of left eye pain and blurred vision. Subsequent workup 
led to the diagnosis and treatment of toxoplasma neuroretinitis. The fundus exam eventually 
demonstrated a notable macular star. Treatment was well tolerated, and the patient regained 
total visual acuity in the affected eye. Toxoplasma neuroretinitis is known for a characteristic 
appearance of optic disc edema prior to appearance of stellate maculopathy with vitreous in-
flammation and peripheral chorioretinal scars. Although loss of vision due to toxoplasmosis is rare, 
it should be included as part of the differential diagnosis with pertinent history.
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Introduction

Neuroretinitis is an inflammatory condition that usually affects young adults causing 
rapid unilateral loss of vision, possible retrobulbar pain, and an afferent pupillary defect 
[1, 2]. Common fundoscopic findings of neuroretinitis include optic disc edema, vitreous cells 
in 90% of cases, occasional anterior uveitis, macular edema, and macular star formation 
[1, 2]. Most cases are self-limited without recurrence, and visual acuity often returns to 
premorbid conditions [2].
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Etiologies of neuroretinitis include infectious, inflammatory, and idiopathic causes. 
The most common cause of infectious neuroretinitis is cat scratch disease from Bartonella 
henselae. Other causes include Rocky Mountain spotted fever, tuberculosis, syphilis, lyme 
disease, leptospirosis, toxocara canis, fungal infection, viral infections, sarcoidosis, and poly-
arteritis nodosa [3].

While toxoplasmosis from Toxoplasma gondii, an obligate intracellular protozoan, 
commonly causes chorioretinitis, it rarely presents as neuroretinitis, with or without chorio-
retinal scars of previous toxoplasmosis infection [2]. We report a case of a patient with unilateral 
toxoplasma neuroretinitis.

Case Report/Case Presentation

A 29-year-old male presented to our neuro-ophthalmology clinic with symptoms of 
blurred vision associated with eye pain. The patient had acquired a new kitten 3 months ago. 
Two months ago, he had gone deer hunting and was bitten by ticks after which he developed 
a rash which resolved a few days later. He did not have any symptoms of fever, muscle or joint 
pain, headache, or nausea. At the same time, the patient was also started on an antibiotic to 
treat chlamydia.

Two weeks prior to presentation, the patient began to develop symptoms of fever, pain 
with extraocular movement, and visual deficits of seeing a “dark spot” in his left eye which 
prompted him to go to urgent care. Visual acuity was 20/20 in the right eye and 20/70 in the 
left eye. Visual field showed a deficit in the superior temporal aspect of the left eye. The 
external exam was normal for both eyes. Slit-lamp exam was normal in the right eye, while 
there were significant 2+ vitreous cells in the left eye. The fundus exam was normal in the 
right eye, and the left eye showed 2+ optic disc edema with telangiectatic dilated vessels and 
macular edema. The workup included normal labs for Bartonella (IgM and IgG), syphilis T.ab, 
T-spot, tick-borne disease panel PCR, angiotensin-converting enzyme, and Rocky Mountain 
spotted fever IgM. Positive lab values included Rocky Mountain spotted fever with an IgG 1:64 
(0–1:64), Toxoplasma antibody IgM was higher than 160 IU/mL (≤7.9 AU/mL), and Toxoplasma 
antibody IgG was 57.9 IU/mL (≤7.1 IU/mL). Optical coherence topography showed a normal 
right eye, while the left eye showed optic disc and macular edema. The diagnosis of toxo-
plasma neuroretinitis was made, and the patient was started on double-strength sulfamethox-
azole/trimethoprim (SMX-TMP) 800-160 mg 1 tablet twice a day for 1 month.

The patient followed up in retina clinic 1 week after initial visit with no changes in 
his visual acuity. The fundus exam was consistent with 2+ optic disc edema with telangi-
ectatic vessels and macular edema including a small patch of retinitis just inferotemporal 
to the optic nerve and dilated venules (shown in Fig. 1a). OCT left eye showed subretinal 
fluid and macular edema (shown in Fig. 1b, c.). He was started on PO prednisone 40 mg 
daily initially for 1 week.

Although the patient was started on prednisone, he denied any visual improvement 
on follow-up visit 1 week later. While visual acuity improved to 20/30 left eye, the visual 
field showed a scotoma across the central temporal field. The fundus exam also revealed 
a new appearance of a macular star (shown in Fig. 2a). Prednisone course was tapered to 
20 mg for 1 week while the patient continued current antibiotics. Due to persistent chorio-
retinitis shown on OCT, the patient was given a 1 mg clindamycin intravitreal injection 
that day.

Over the course of 1 month, patient’s visual acuity in the left eye recovered to 20/20, 
and OCT showed improved retinal anatomy (shown in Fig. 2b, c.). All medications were 
stopped.
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Discussion/Conclusion

Toxoplasma neuroretinitis is known for a characteristic appearance of optic disc edema 
prior to appearance of stellate maculopathy with vitreous inflammation and peripheral 
chorioretinal scars [2, 4]. The first sign of neuroretinitis was described as idiopathic stellate 
maculopathy with optic nerve edema with a previous onset of a viral like illness [1, 3, 5]. 
Although loss of vision due to toxoplasmosis commonly involves chorioretinitis, neuroretinitis 
is relatively rare, and toxoplasmosis should be included as part of the differential diagnosis 
with pertinent history and retinal signs of optic disc edema and possible later development 
of the macular star formation [2, 6].

Our patient showed these risk factors, and therefore, initial investigation included toxoplas-
mosis, and positive IgM serology was detected resulting in timely treatment. Subsequently, he 
developed a macular star after 2 weeks from his initial visit. Toxoplasma neuroretinitis should 

a
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Fig. 1. a Color fundus photo of the left eye: optic nerve swelling with an adjacent area of chorioretinal whitening. 
b, c Horizontal and vertical OCT showing subretinal fluid, intraretinal deposits, and localized area of retinitis 
close to the nerve.
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Fig. 2. a Follow-up color fundus photo of the left eye: resolution of the chorioretinal lesion with appearance 
of a macular star. b, c Horizontal and vertical OCT: resolution of the subretinal fluid with increased deposits 
in the outer plexiform and Henle’s fiber layer.
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be distinguished from idiopathic neuroretinitis as idiopathic neuroretinitis is self-limited 
while the former requires timely treatment for resolution [2]. Although there is a lack of 
randomized control studies for treatment of toxoplasma neuroretinitis, it is suggested that 
oral antibiotics and corticosteroids may prevent permanent damage to the optic nerve 
[1, 2, 4, 6–9].

Our patient was initially started on an empiric treatment involving, double-strength 
SMX-TMP and prednisone. Standard treatments of ocular toxoplasmosis include pyrimeth-
amine and sulfadiazine or SMX-TMP. SMX-TMP has been shown to have less adverse effects 
and easier compliance with no significant difference in time of recovery when compared 
to pyrimethamine and sulfadiazine [9]. The patient did not initially show prompt clinical 
improvement despite being on the empiric regimen and was therefore provided with intra-
vitreal clindamycin. Intravitreal injection of clindamycin is well-tolerated with high bioavail-
ability, avoids systemic side effects, and can be given for persistent cases [8, 9]. This additive 
treatment resulted in a positive outcome with a complete resolution of ocular pathology and 
return of vision.

Overall, toxoplasma neuroretinitis has a favorable prognosis with most cases regaining 
good visual acuity [2, 5]. In our case, enough suspicion from history and fundus exam 
which included a patch of adjacent chorioretinitis resulted in timely workup and diagnosis. 
This interesting case demonstrates how Toxoplasma gondii may be a cause of neuroreti-
nitis although rare and should be included in the differential diagnosis of neuroretinitis.
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