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Abstract
● AIM: To investigate the clinical features of adult patients 
with ocular toxocariasis (OT) in north China and to diagnose 
adults OT patients in early stage.
● METHODS: Clinical data of 24 adults with OT were 
retrospectively analyzed. Slit lamp photographs and fundus 
photographs and other imaging examinations of all the 
patients were reviewed. A questionnaire concerning the 
pet ownership and place of residence was completed 
to investigate the possible infection origin. Descriptive 
statistical analyses were performed on the demographic 
data, clinical features, funduscopic findings and ELISA 
results.
● RESULTS: Among the 24 patients diagnosed with OT 
by Toxocara IgG antibody in intraocular fluid, 16 (66.7%) 
eyes were right eye. The onset age of 12 eyes (50.0%) was 
between 30 and 40 years old, and 21 (87.5%) eyes were 
of peripheral granuloma type. The most common sign was 
vitreous opacity. Granulomas were detected in all the eyes, 
and 20 (83.3%) patients resided in rural area. In 4 patients, 
the concentration of anti-Toxocara antibody both in anterior 
humor and in vitreous humor were detected, and the results 
showed the concentration in vitreous humor was much 
higher than aqueous humor.
● CONCLUSION: Our study analyzes the clinical 
manifestation of OT in adults, which may have been under-
recognized before. Eye side, residence, and detection 
of granuloma may help us in diagnosis of OT in patients 
with monocular vitreous opacity. For adult patients with 
presumed OT, negative results of anti-Toxocara antibody in 

anterior humor cannot rule out the possibility of OT, further 
detection of vitreous humor is suggested for final diagnosis.
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INTRODUCTION

T oxocariasis is one of the most common zoonotic 
infections caused by larvae of Toxocara canis (T. canis) 

or Toxocara cati. Ocular toxocariasis (OT) is often caused by 
infection of T. canis larva that migrates into the eye[1]. 
T. canis larvae have a high affinity for brain tissue and eyes[2]. 
Human beings generally become infected through ingestion of 
embryonated eggs from contaminated sources such as soil or 
improperly cooked paratenic hosts. In addition, pet owners can 
sometimes be accidentally infected by their dogs or cats[3-4].
OT is underestimated severely in clinical works. One study 
in a Korean tertiary hospital about patients with uveitis of 
unknown etiology found that 29.8% were diagnosed with 
OT; among those patients with intermediate and posterior 
uveitis, the prevalence rates of OT were 47.1%, and 44.8% 
respectively[5-6]. Some reports of OT case series have addressed 
clinical features in children in China, these young patients 
were under 14 years of age[7]. 
However, little is known about the clinical features of OT in 
adult patients, particularly in China. OT is mainly diagnosed 
by immunological and imaging methods[8-11]. Enzyme-linked 
immunosorbent assay (ELISA) is relatively sensitive and 
specific to detect the antibody of T. canis in the serum or 
intraocular fluid[8,12]. Hereby, we reported clinical features of 
17 adult patients with OT in this study, in whom an intraocular 
Toxocara infection was confirmed with ELISA testing for IgG 
antibody to the Toxocara larva crude antigen in intraocular 
fluid.
SUBJECTS AND METHODS
Ethical Approval  This study was approved by the Institutional 
Ethics Committee of the Beijing Chaoyang Hospital Affiliated 
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to the Capital Medical University and was performed in 
accordance with the Declaration of Helsinki. Written informed 
consent was obtained from the patients.
Patients  The clinical data of 24 adult patients (≥18 years old) 
who were diagnosed as OT in Department of Ophthalmology, 
Beijing Chaoyang Hospital Affiliated to Capital Medical 
University from November 2016 to August 2021 were 
retrospectively reviewed. A standardized face-to-face interview 
was conducted by a trained interviewer (medical doctor) to 
collect data concerning residence and contact with animals and 
soil. Aqueous humor (AH) or vitreous humor of these patients 
was tested positive for Toxocara antibody. 
To calculate the normal range of Toxocara antibody, the 
intraocular fluids of 16 patients with confirmed diagnoses 
including macular hole, epimacular membrane, and 
proliferative diabetic retinopathy were used. 
A clinical diagnosis of OT was made based on 1) unilaterally 
involved; 2) clinical features of presumed OT, including 
the presence of a peripheral granuloma (focal, white 
peripheral nodule with pigmentary scarring or traction retinal 
detachment), posterior pole granuloma (focal, white nodule 
with or without posterior pole variable pigmentation), or 
vitritis with unknown cause, generally without inflammatory 
signs in the anterior chamber; 3) positive Toxocara antibody 
in the intraocular fluids; 4) exclusion of other intraocular 
granulomatous diseases.
Eye Examination and Laboratory Test  A slit-lamp 
examination with a noncontact lens and binocular indirect 
ophthalmoscope were conducted to thoroughly examine the 
eyes of patients. Depending on the condition of these patients, 
B-scan ultrasonography (ODM-1000A/P, Tianjin Maida 
Medical Technology Co., Ltd., China) and fundus fluorescein 
angiography (HRA2; Heidelberg Engineering GmbH, 
Dossenheim, Germany) were tested when necessarily. 
ELISA was used for quantitatively determining IgG antibodies 
against T. canis in intraocular fluid (RE-58721; IBL 
International, GmbH, Hamburg, Germany). Samples with a 
value >3 U were considered positive for OT. The ELISA test 
was performed on undiluted anterior humor or vitreous sample 
(obtained during vitreous surgery) in patients who were treated 
with vitreoretinal surgery.
Statistical Analysis  The data were analyzed using SPSS 19.0 
software. Descriptive statistical analyses were performed on 
the demographic data, clinical features, funduscopic findings 
and ELISA results. The data that were distributed normally 
were presented as the mean±standard deviation (SD). All 
P values were 2-sided and were considered statistically 
significant when the values were less than 0.05. 
RESULTS
Measurement Outcome of Toxocara IgG  The Toxocara 

IgG concentration in the intraocular fluids from non-OT patients 
(including macular hole, epimacular membrane, and proliferative 
diabetic retinopathy) varied from 0.800 U/mL to 1.640 U/mL 
(95% confidence interval: 1.204 U/mL to 1.398 U/mL). Among 
them, 3 samples were AH and the others were vitreous. 
Mean±2SD was 0.907 U/mL to 1.695 U/mL. After discussion 
between statistician and the authors, hereby, the consensus was 
accessed, i.e., if the concentration of the Toxocara IgG is over 
3.0 U/mL, it was regarded as positive.
Patient Demographics  Patient demographics was presented 
in Table 1. There were 11 male and 13 female patients. All 
cases were unilaterally involved, and more patients were 
infected in the right eye (66.7%). Mean age of presentation 
was 33.5±10.42 years old and 50.0% was between 30 and 40 
years old. Most (83.3%) of the patients lived in rural areas.
Clinical Characteristics  Table 2 summarizes the clinical 
characteristics of the patients who visited the hospital for the 
first time. The visual acuity (VA) at baseline varied between 
20/20 and light perception (LP); 17 cases (70.8%) had a VA 
of 20/100 or better, and only 7 cases (29.2%) had a VA of 
less than 20/200. Blurring of vision were the most common 
complaints of these patients at the first visit. Before they were 
referred to our hospital, only 2 cases (8.3%) were diagnosed 
with OT, with a granuloma which could be easily observed 
during fundoscopy (Figure 1). Two cases were presumed to be OT 
with the concentrations of anti-T. canis IgG antibody of 2.44 U
and 2.5 U in AH, which were negative results according to our 
standard. However, the following tests of vitreous fluid showed 
a much higher concentration of 39.41 U and confirmed the 
diagnosis. In addition, 83.8% of the patients were diagnosed as 
other diseases, such as uveitis and retinal detachment (Table 2).
Ocular Signs  Table 3 presents the clinical signs of these 
adults OT. The most common sign at presentation was vitreous 
opacity (Figure 2). Granulomas were found at the first visit in 
13 eyes (Figure 3) and became visible in 10 eyes after vitreous 

Table 1 Demographic characteristics of adults with ocular 
toxocariasis

Characteristics n (%)
Age, range (y) 18-58
Gender

Male 11 (45.8)
Female 13 (54.2)

Ocular side
Right 16 (66.7)
Left 8 (33.3)

Residence
Rural area 20 (83.3)
Urban area 4 (16.7)

Pet exposure 13 (54.2)

Adult ocular toxocariasis
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opacities had been cleared by vitrectomy or pressing peripheral 
retina during vitrectomy (Figure 4). Toxocara granulomas were 
classified as posterior pole (3 eyes, 12.5%), peripheral (21 
eyes, 87.5%). Temporal granulomas were detected in 50.0% 
of the patients and nasal granulomas were detected in 50.0% 
cases. Anterior segment inflammation was observed in 11 eyes 
(45.8%), including keratic precipitates and floating cells. 
Imaging Characteristics  Fundus fluorescence angiography 
(FFA) was examined in 5 patients. Capillary fluorescence 
leakage and staining of the granuloma were observed in the 
affected eyes (Figure 5). There was no abnormal fluorescence 
in the fellow eyes.
DISCUSSION
OT is an important cause of reduced VA, mostly in children, 
and the involvements of adults are often overlooked. In this 
study, the clinical manifestation of 24 OT patients with mean 
age of 33.5 years old was reported. 
Direct contact with a puppy or kitten, 54.2% of adult OT 
patients in our study, was in approximately 20% of Korean 
adult OT patients[13], and in 0 of European adult patients. 
However, this does not exclude the possibility of ingesting 
food that has been soiled by dog or cat feces. This suggests 
that OT diagnosis should not be dismissed in case of absence 
of close or direct contact with pets[14]. However, in a previous 
study in China about OT in children, 91% of OT patients had 
contact with pets[7]. 
In our study, male/female ratio was 1.4/1. Previously, male 
predominance has been reported in Japanese[15] (male/female 
ratio=2.5/1) and Korean[16] (4/1) populations. It suggested that 
Japanese and Korean men may have a toxocariasis-related 
behavior, for example, the ingestion of raw cow liver[15-18]. 
Such a dietary habit was not common to Chinese men, 
suggesting that there was some difference in pathogenesis of 
adults OT between South Korea, Japan and north China. 
Most patients (83.3%) resided in rural areas. In rural areas of 
China, dogs and cats are not generally fed in a pen, and their 
excrements are not disposed properly. These patients live in 
areas where there is more opportunity to contact eggs of worms 
in the soil. This study confirmed that the infection source may 
differ based on geographic and behavioral differences[3].
Demographic analyses revealed that OT predominantly 
occurred in right eye (2/1), which has not been analyzed 
previously. Several factors possibly contributed to it. First, 
OT is caused by the migration of Toxocara larvae from the 
circulatory system into the posterior segment of the eye. 
Brachiocephalic trunk is the first branch of arch of aorta, then 
divided into right common carotid artery and right subclavian 
artery; left common carotid artery is the second branch of arch 
of aorta; It is a separated branch, which means the size of the 
opening of left common carotid artery is smaller than that of 

Table 2 Clinical characteristics of patients at their first visit to the 
hospital

Clinical characteristics n (%)
Visual acuity

>20/100 17 (70.8)
>20/200 19 (79.2)
Finger counting 3 (12.5)
Hand moving 3 (12.5)
Light perception 1 (4.2)

Intraocular pressure, mm Hg
11-21 23 (95.8)
>21 1 (4.2)

Symptom
Blurred vision 24 (100)
Red eye 3 (12.5)

Diagnosis at first visit
Uveitis 18 (75.0)
Retinal detachment 2 (8.3)
Suspected ocular toxocariasis 2 (8.3)
Ocular toxocariasis 2 (8.3)

Figure 1 Fundus photo of a 30-year-old female  A: A granuloma 
(arrow) can be easily observed before surgery; B: One year after 
vitrectomy and laser photocoagulation, scar formed with pigment 
surrounding.

Figure 2 Vitreous opacity (arrow) in the right eye (A) and normal 
anterior vitreous image in the left eye (B) of a 47-year-old male.

Figure 3 Fundus photo of a 30-year-old female with a mid-
periphery granuloma (black arrowhead) and vitritis.
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brachiocephalic trunk. Second, the direction of circulation 
is along with the angle of right common carotid artery but is 
against the angle of left common carotid artery[19]. All of these 
factors make it much easier for the larvae to goes into the right 
common carotid artery than into the left one. 
In adult OT patients, VA was better than 20/100 in 70.8% and 
better than 20/200 in 79.2% of the patients. This VA score is 
much better than reported children OT patients in China. In 
previous study, 36 pediatric cases (84%) had a VA of 20/200 or 
worse at baseline[7]. Children can’t express themselves clearly, 
and it will be a long time after the attack before their parents 
found the abnormality of the eyes because of strabismus or 
other signs[20]. Adult patients can detect VA decrease in time 
and present in hospital in the early stage.
In this study, granuloma and vitreous opacities were common 
comorbidities of OT. Causes of granulomatous uveitis in the 
developed world constitute sarcoidosis (0.5%-18.1%), Vogt-
Koyanagi-Haradasyndrome (0.4%-10.3%), and sympathetic 
ophthalmia (0.2%-2.1%)[21]. However, the most common 

non-infective uveitis with retinal granuloma is bilateral 
involvement. In our study, most of granulomas (87.5%) located 
in the periphery, which suggests that careful examination 
including fundus examination and various imaging examinations 
for granuloma is necessary in patients with monocular vitreous 
opacities and slight or no anterior segment inflammation. These 
results were consistent with the usual clinical features of adult 
OT in South Korea and Europe[13-14]. There was no significant 
difference between temporal or nasal side when it came to the 
localization of granuloma. Vitreous opacities were the most 
common cause of vision loss in our OT patients. There was 
one patient presented as retinal detachment and white cataract, 
accompanied with choroidal detachment and anterior segment 
inflammation, which implied that in adults OT patients, retinal 
detachment may possibly develop without treatment, and the 
natural prognosis may be bad. However, in children, the most 
common signs of ocular toxocariasis at the first visit were 
tractional retinal detachment and the development of vitreous 
strands[7].
OT can be definitively diagnosed with a biopsy for direct 
confirmation of Toxocara infection. But it is risky and not 
reasonable to obtain a biopsy specimen by retinotomy in 
an eye with only vitreous opacity. Clinically it is mainly 
diagnosed by typical clinical manifestation. But in our study, 
most of granulomas (87.5%) located in the periphery retina, 
and it is difficult to diagnose OT with atypical manifestation. 
The atypical subtype, which showed advanced stages of retinal 
and choroidal detachment, was difficult to be diagnosed. 
Scleral indentation during surgery could detect doubtful 
peripheral granuloma, which reminded the possible etiology 

Figure 4 Fundus photos of a 43-year-old female A: Vitreous opacity in right eye and no granuloma; B: One month after vitrectomy; C: A 
periphery granuloma was observed with sclera press during surgery.

Table 3 Clinical characteristics of patients with ocular toxocariasis 

Ocular signs n Peripheral granuloma Posterior pole granuloma Endophthalmitis Atypical
Anterior segment inflammation 11 8 1 1 1
Cataract 3 2 0 0 1
Vitritis 23 19 2 1 1

Mild 3 3 0 0 0
Moderate 18 16 2 0 0
Severe 2 0 0 1 1

Retinal detachment 2 1 0 0 1

Figure 5 FFA of a 36-year-old female with a granuloma in right 
eye  A: Capillary fluorescence leakage; B: Staining of granuloma (arrow).

Adult ocular toxocariasis
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of retinal, and detachment might be OT, and final diagnosis 
was confirmed by the positive results of the anti-T. canis IgG 
test of vitreous humor. ELISA test of anti-T. canis larva IgG 
is currently used for diagnosis of OT[22]. It has been reported 
that the diagnostic value of the serum toxocariasis ELISA test 
in OT patients with typical clinical manifestation is high in 
terms of sensitivity and specificity[23], but A negative serology 
does not rule out a diagnosis of ocular toxocariasis[24], in 
cases of OT without the visceral toxocariasis and without 
breakdown of the blood-AH barrier, there will be no leakage 
of IgG from intraocular fluids into serum, which leads to a 
low or undetectable specific antibodies in the serum[2,25]. Sero-
epidemiological surveys have demonstrated that some healthy 
subjects also have specific anti-Toxocara antibodies in their 
serum, corresponding to past, self-cured systemic infection[26]. 
Anti-Toxocara IgG level in intraocular fluids will be more 
precise and specific for the diagnosis of OT. AH is much easier 
to be collected than the vitreous humor, but in our study, the 
concentration gradient between the vitreous humor and AH 
was found, which is similar with other previous study[27]. 
The following reasons could be associated with it. First, the 
vitreous humor is closer to the lesion; second, intact anterior 
limiting membrane can prevent the distribution of IgG from 
vitreous body to AH. It suggested that vitreous humor is of 
great value in susceptible OT cases with a low anti-Toxocara 
IgG level in AH.
There are limitations in this study. First, it is a retrospective 
study. Goldman-Witmer coefficient is a very important result 
for diagnosis of OT, while not all patients underwent this 
examination. Second, there might have been a selection bias 
because patients were recommended to the uveitis center in 
our hospital from other clinics. Third, the number of patients 
is relatively small, so more cases are still needed to further 
investigate into this disease to illustrate it in our clinical 
practice. Despite of all above limitations, to our knowledge, 
this is the first report about OT in adults, particularly in 
Chinese. 
In conclusion, OT is an etiological factor of infectious 
uveitis, but its adults’ involvement seems to be neglected and 
underestimated[3,28]. Early diagnosis of OT is not easy in adult 
patients without typical manifestation in early stage but is 
important for a good visual prognosis[29-30]. It is necessary to 
routinely differentiate ocular toxocariasis from patients with 
monocular intermediate or posterior uveitis with vitreous 
opacity and unknown etiology.
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