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Abstract: To report a rare case of bilateral granulomatous chorioretinitis complicated by bilateral 

peripapillary choroidal neovascular membranes. This is the first reported case in Australia 

where intravitreal injections of anti-vascular endothelial growth factor ranibizumab were used 

to successfully treat choroidal neovascular membrane caused by granulomatous chorioretinitis. 

This is also the first reported case in Australia of Toxocara polymerase chain reaction being 

performed on intraocular fluids.
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Clinical record
A healthy 14-year-old boy with a history of contact with dogs presented with reduced 

vision in his right eye. Best-corrected visual acuity (BCVA) on first presentation was 

6/36 in the right eye and 6/5 in the left eye. Fundoscopy revealed bilateral granulomatous 

chorioretinitis. Serological testing was subsequently conducted to identify the underly-

ing cause for the condition and included analysis for toxoplasmosis, Toxocara, syphilis, 

sarcoidosis, tuberculosis, rheumatoid factor, antinuclear antibody, anti-neutrophil 

cytoplasmic antibodies, and Lyme disease. Serological Toxocara testing was performed 

using ELISA (enzyme-linked immunosorbent assay) technique. The results of these tests 

were all negative. Plain film chest X-ray and high-resolution chest computed tomog-

raphy were also performed with no pathology identified, specifically demonstrating no 

lymphadenopathy to suggest sarcoidosis and no signs of pulmonary tuberculosis. The 

patient re-presented 2 weeks later with a reduction in vision in his left eye (BCVA was 

6/12). Fundoscopy at this stage showed bilateral peripapillary subretinal hemorrhages 

with subretinal hemorrhage extending into the left macula (Figure 1). Optical coherence 

tomography scan of the left macula showed macular edema secondary to the subretinal 

hemorrhage (Figure 2). Fluorescein angiography demonstrated bilateral peripapillary 

choroidal neovascular membranes (CNVM), a rare complication of granulomatous cho-

rioretinitis (Figure 2). The patient received treatment of monthly intravitreal injections 

of ranibizumab over a period of 3 months in each eye. BCVA in the left eye improved 

from 6/12 to 6/5 with regression of the CNVM and resolution of sub-macular blood 

clearly visible on clinical examination and repeated optical coherence tomography. 

BCVA in the right eye also improved from 6/36 to 6/18 post-treatment. As the clinical 

findings were highly suspicious of toxocariasis despite negative Toxocara serology 

we decided to investigate further by obtaining intraocular fluid samples from both the 

anterior and posterior chambers for Toxocara polymerase chain reaction (PCR). Since 
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Toxocara PCR was not available in any  pathology laboratory 

in Australia we sent the samples to a research laboratory at the 

Faculty of  Veterinary  and Agricultural Science, University of 

Melbourne, to perform the test. The test returned negative for 

Toxocara. The patient did not receive anti-helminthic treat-

ment because there was no systemic involvement and no live 

larva was seen on fundoscopy.1 The inflammation in ocular 

toxocariasis is usually a result from the body’s response to 

the dead worm.1

Discussion
Chorioretinitis is a form of posterior uveitis that affects the 

choroid and the retina. It can be classified as granulomatous 

or non-granulomatous on the basis of the predominant 

pathologic characteristics. Diseases that are known to cause 

granulomatous inflammation in the eye include tuberculosis, 

syphilis, sarcoidosis, toxoplasmosis, toxocariasis, and Lyme 

disease.2 In this case the clinical presentation and findings 

were highly suggestive of toxocariasis despite negative sero-

logical and PCR testing.

Toxocariasis is an uncommon infectious parasitic disease 

caused by the larvae of the nematodes Toxocara canis and 

Toxocara cati, the common roundworms of dogs and cats 

respectively.2 There have only been 13 reported cases of 

seropositive patients in Victoria from 2006 to 2014.3 People 

can become infected with Toxocara by eating dirt contami-

nated with Toxocara eggs, or rarely, from undercooked meat 

contaminated with Toxocara larvae.4 Once inside the human 

body, the eggs hatch to release the larvae, which penetrate 

the intestinal wall and enter the circulation to cause visceral 

and ocular toxocariasis.4 Ocular toxocariasis presents as 

a posterior pole granuloma in 25%–50% of patients.1 It 

causes visual loss usually by direct involvement of macula 

or optic disk, or by formation of retinal folds or epiretinal 

membrane, or rarely, by formation of CNVM.1 The diagnosis 

of ocular toxocariasis is often based on the clinical signs and 

symptoms, which are non-specific, epidemiological data 

(contact with dogs or cats, consumption of undercooked 

or raw meats), and laboratory findings.5 Retinoblastoma is 

an important clinical differential of ocular toxocariasis and 

Figure 1 Fundoscopy showing granulomatous chorioretinitis and peripapillary subretinal haemorrhage in both left eye (right) and right eye (left) with subretinal haemorrhage 
extending to the left macula (right).

Figure 2 Optical coherence tomography showing left macular edema secondary to subretinal hemorrhage (left); fluorescein angiography of left fundus showing peripapillary 
choroidal neovascular membrane (right).
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needs to be excluded prior to the diagnosis.6 Other causes 

of granulomatous chorioretinitis that need to be considered 

include tuberculosis, syphilis, toxoplasmosis, sarcoidosis, 

and Lyme disease.2 Serum ELISA test for Toxocara IgG 

is helpful for toxocariasis diagnosis but is positive in only 

91% of the cases diagnosed clinically, and a negative result 

does not rule out the diagnosis.1,6 This is because in ocular 

toxocariasis, due to the low number of infective larvae, serum 

anti-Toxocara antibodies may be present in very low titers or 

even undetectable.5 Direct detection on biopsy is difficult due 

to the site of involvement, the size of the larvae, and destruc-

tion of organisms with biomicroscopy techniques. In the 

situation where serological testing for Toxocara is negative, 

Toxocara PCR can be performed to further aid the diagnosis. 

In Australia, clinicians do not have access to this test, as 

currently pathology laboratories do not perform Toxocara 

PCR analysis. As a result it is possible that the prevalence 

of toxocariasis in Australia is underestimated. Presently in 

cases of suspected ocular toxocariasis, Toxocara PCR on 

human intraocular fluids can only be performed in Australian 

research laboratories. Although detection of Toxocara spp. 

DNA is a very sensitive approach it can still be negative in 

some patients who have very low larval burden, or if the 

larvae are entrapped or destroyed inside granulomas.7

Choroidal neovascular membrane is a rare complication 

of granulomatous chorioretinitis.8 It is believed that chori-

oretinitis leads to changes in the retinal pigment epithelium 

and breaks in Bruch’s membrane, which may predispose to 

the development of neovascular membranes.8 There have 

only been a few reported cases around the world where anti-

vascular endothelial growth factor agents have been used to 

treat CNVM in chorioretinitis, and the results so far have 

been positive.9,10 This is the first case in Australia to report 

the use of ranibizumab to treat CNVM in granulomatous 

chorioretinitis and to demonstrate regression of CNVM 

post-treatment. Ranibizumab is currently TGA (Therapeutic 

Goods Administration) registered for treatment of neovas-

cular (wet) age-related macular degeneration and visual 

impairment due to macular edema secondary to diabetes 

and retinal vein occlusion.11 This case highlights the need 

for further research in the use of ranibizumab for the treat-

ment of visual impairment due to CNVM in granulomatous 

chorioretinitis.

Our case demonstrates the diagnostic challenge faced by 

clinicians in the setting of clinically suspected toxocariasis 

with a negative serological test result. The use of Toxocara 

PCR testing on intraocular fluids in patients with granuloma-

tous chorioretinitis with a presumptive clinical diagnosis 

of ocular toxocariasis warrants further investigation. 

Researching the specificity and sensitivity of Toxocara PCR 

testing on patients and its clinical accessibility requires more 

study. This patient developed the rare complication of peri-

papillary CNVM, which has not been previously reported 

in the Australian literature and responded well to treatment 

with intravitreal ranibizumab.
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