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ARTICLE INFO ABSTRACT

Keywords: Purpose: Schistosomiasis, one of the most important parasitic diseases in humans, is caused by the trematode
Neuroretinitis parasites. Common manifestations include gastrointestinal and genitourinary symptoms while ophthalmologic
Ve]ljn occlusion involvement is rare. Here we report a case of retinal vein occlusion and neuroretinitis secondary to a schisto-
Schistosomiasis

somiasisis infection.

Observations: A healthy 23-year-old man presented with headache and decreased vision in his right eye.
Ophthalmic examination revealed a swollen disc, engorged retinal veins with retinal hemorrhages in all quad-
rants and macular edema with hard exudates (‘macular star’). Fluorescein Angiography demonstrated a hot disk
and an irregular pattern of filling defects along a major retinal vein. Further questioning revealed that a few
months earlier, the patient had returned from an endemic area and was found seropositive for schistosomiasis.
Conclusion: In this case of neuroretinitis and secondary retinal venous stasis, the presumed underlying mecha-
nism is associated with embolization of Schistosoma eggs or deposition of immune complexes. Although
ophthalmic manifestations of schistosomiasis are rare, awareness should be maintained especially among world-

travelers with unusual ocular findings.

1. Introduction

Schistosomiasis, also known as Bilharzia, is a parasitic disease caused
by the trematode parasites of the genus Schistosoma. It is one of the most
important parasitic diseases."? There are differences in the geographical
distribution of the 3 species which account for most of the disease
burden in humans: Schistosoma mansoni and Schistosoma haema-
tobium are found in the sub-Saharan Africa and the Middle East, while
Schistosoma japonicum is found in China, Indonesia and parts of
southeast Asia.’ Nevertheless, ongoing climate changes are introducing
the parasites as well as their vector snails into currently non-endemic
areas.? Infection occurs in fresh water contaminated with cercariae,
which are released from snails acting as intermediate hosts. Humans, the
definitive hosts, are infected by penetration of cercariae through the skin
and subsequent transformation into schistosomula, an immature form of
the larva, which enter capillaries and lymphatic vessels.” The adult
parasite forms, which live within the veins, continually produce eggs
that shed into the environment through feces or urine. Yet, egg migra-
tion into the end-organ lumen is a complex process, and the majority of
eggs fail to reach the intestine or bladder and remain permanently

embedded in host tissues.® Schistosomiasis morbidity is caused pri-
marily by an excessive inflammatory response to the parasites, notably
to the trapped eggs.”

Acute schistosomiasis is seen in people who are infected for the first
time and can manifest as fever, malaise, myalgia, fatigue, cough, diar-
rhea and hematuria, depending on the Schistosoma species.® In states of
chronic infection, the host’s immune response to the eggs can result in a
granulomatous reaction at the sites of maximal egg deposition leaving
fibrotic plaques in host tissues which cause chronic morbidity.”'°
Fibrosis most commonly affects the gastrointestinal tract and liver,
resulting in a life-threatening hepatosplenic disease. '

The reported prevalence of neurologic involvement in schistosomi-
asis is 3-5% (S. japonicum) but it is presumably underdiagnosed.'? In
post mortem studies, ectopic migration of eggs to the central nervous
system (CNS) is described in up to 13% of the patients but can for itself
remain asymptomatic or results in various neurological sympthoms.'*!*
The mechanism of egg deposition outside the gastrointestinal and uri-
nary systems is unknown and may reflect either aberrant migration of
worms close to the CNS and in situ oviposition or embolization of eggs
from the portal system.'®
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There are only a few case reports describing ophthalmic involvement
in schistosomiasis. Sporadic evidence of Schistosoma infections de-
scribes diverse ocular manifestations. These include conjunctivitis,
periorbital edema, myositis of the extra ocular muscles,'® macular
edema,'” retinal pigment epithelium inflammation,'® choroiditis'® and
optic nerve atrophy.*’

Here we report a case of retinal involvement in patient with schis-
tosomiasis to raise awareness to the potentially devastating ocular
morbidity in schistosomiasis.

2. Case report
2.1. Symptoms and ophthalmologic examination

A 23-year-old man was referred due to complaints of blurred vision
in his right eye accompanied by periocular discomfort and headache.
Symptoms had commenced with headaches 7 days prior to his admission
and have gradually progressed. He had no previous vision problems in
either eye. He was otherwise healthy, with no known chronic conditions
and no regular medications.

Best-corrected visual acuity (BCVA) was 6/15 in his right eye (OD)
and 6/6 in his left eye (OS). A maculo-vesicular rash was noted on his
forehead and right periocular area. Relative afferent pupillary defect
was weakly positive in the right eye. In each eye, the anterior segment
was unremarkable with no signs of inflammation, and the intraocular
pressure (IOP) was normal. Ophthalmoscopic examination of the right
eye (Fig. 1) showed largely clear vitreous except for few small snowballs
in the inferior vitreous and subtle peripapillary opacities. The optic
nerve head was swollen 360° with adjacent cotton wool spots and retinal
hemorrhages. Retinal veins in all four quadrants were mildly dilated.
There was macular edema with a perifoveal star configuration of exu-
dates. Ophthalmoscopic examination of the left eye was normal.

2.2. Ocular imaging and visual field test

Spectral domain optical coherence tomography (SD-OCT) demon-
strated small hyperreflective foci in the vitreous cavity and confirmed
the presence of intra-retinal and subretinal fluid predominantly in the
nasal part of the macula (Fig. 2, C-D).

Fluorescein angiography (FA) demonstrated dilated veins in all four
quadrants in the right eye. Of note, an irregular filling pattern was
observed in the inferior retinal vein persisting through late phases, and
there was late optic disc leakage (Fig. 3).

Humphrey visual field test (SITA FAST 24-2) demonstrated blind
spot enlargement and a temporal arcuate scotoma with VFI 84% in the
right eye. Normal test results with VFI 99% were obtained from the left
eye.

2.3. Systemic workup

Brain computed tomography (CT) was normal. Brain MRI with
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gadolinium contrast demonstrated pathological enhancement of the
right intra-orbital optic nerve. Chest X-ray demonstrated multiple
various-sized round opaque lesions in both lungs, which were verified
on CT demonstrating focal ground-glass opacities with bilateral
involvement. Such CT finding can be due to a wide etiology including
opportunistic and non-opportunistic infections, chronic interstitial dis-
ease and acute alveolar disease. In this case, findings were interpreted as
atypical lung infection (Fig. 4).

2.4. Laboratory tests

Complete blood count was within normal range excluding isolated
eosinophilia of 1300 cells/microliter. Blood chemistry values were
within normal range. Blood sedimentation rate was 13 mm/hour. Blood
cultures were negative for bacteria and parasites, and so were micro-
scopic examinations of stool for ova and parasites. Negative results were
obtained from a wide infectious disease panel, including HIV, barto-
nella, syphilis, toxoplasma, toxocara, strongyloides, leptospirosis and
filaria. There was no evidence of recent infection with herpes simplex
type 1 and 2, Epstein-Barr virus, cytomegalovirus, varicella zoster or
West Nile virus. RT-PCR from 24-h urine collection for schistosomiasis
was negative.

2.5. Further medical history

Due to suspicion of a systemic infection, detailed history of relevant
risk factors was taken. This revealed that the patient had volunteered in
agricultural work at Dire Dawa, Ethiopia one year prior to his clinical
presentation, when he had suffered from fever and rash. He was then
diagnosed with Dengue fever, which resolved without complications.
Later on, the patient traveled to northern-central Ethiopia and Uganda
with friends, of whom 3 individuals were infected by schistosomiasis.
This prompted serologic testing for schistosomiasis after his return to
Israel, which was positive. He was subsequently treated with a single
dose of 2,400mg of oral praziquantel, administered 2 months before his
admission to our department.

Based on the previous positive serology for schistosomiasis, ipsilat-
eral cutaneous manifestations, chest CT findings and lack of evidence
supporting other causative infections, a high suspicion for schistosomi-
asis with an atypical ocular manifestation was raised.

2.6. Treatment and follow up

The patient was treated with oral praziquantel 2400 mg/d for 2 days
and oral prednisone 60 mg/day for 2 weeks with slow tapering. During
the treatment course, visual acuity gradually improved to 6/7.5 and
absorption of retinal edema was seen after 1 week (Fig. 5a). Further
improvement was noticed after 3 weeks with visual acuity of 6/6.5 and
resolution of the retinal fluids on repeat OCT imaging (Fig. 5b). The
patient remained stable at all follow-ups for at least 2 years after his first
presentation. The left eye remained uninvolved.

Fig. 1. Infrared fundus photographs at presentation. Note the blurred disc borders, macular folds implying macular edema, and mild vein engorgement in the

right eye (A) comparing to the left eye (B).
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Fig. 2. Fundus Autofluorescence and spectral domain optical coherence tomography (SD-OCT) at presentation. Fundus Autofluorescence demonstrates
blurred disc borders, hypoautofluorescence in the macula, and mild vein engorgement in the right eye (A) comparing to the left eye (B). SD-OCT of the right eye
demonstrates vitreous hyperreflective foci, cystoid macular edema predominantly in nasal part of the macula with foveal invovlment, and subretinal fluid (C,D).

3. Discussion

We report a unique presentation of ocular Schistosomiasis that
involved unilateral swollen disc, cystoid macular edema, mild venous
engorgement in all quadrants with an irregular intraluminal filling and a
pathological enhancement of the right intra-orbital optic nerve on brain
MRI with gadolinium. This study joins the scarce literature reporting on
ophthalmic presentations of schistosomiasis. Ocular pathology caused
by schistosoma is usually a diagnosis by exclusion, and only rarely, in
postmortem or on enucleated eyes, the diagnosis can be confirmed by
histopathology. Therefore, the underlying pathophysiologic mecha-
nisms that lead to schistosoma ocular manifestations are yet to be
determined. One suggested option involves retinal embolization by the
parasite eggs present in the systemic circulation. Alternatively, immune
complex depositions in response to the egg antigens could be another
trigger for the ocular manifestations. A few models have been developed
in order to investigate this issue. In one model,?' hamsters infected with
Schistosoma mansoni cercariae were sacrificed at different periods post
infection. Neither eggs nor granulomata were detected in eye sections.

In contrast, deposition of S. mansoni antigen in ocular tissues was
revealed in 35% of the infected hamsters, mainly involving the sub-
epithelial conjunctiva, subchoroidal compartment and sclera. Histologic
examination of the retina revealed edema and looseness of the inner-
most layers, and later on a hyperplastic reaction, formation of retinal
folds and destruction of the retinal architecture.?! Interestingly, in a
different experiment with a murine neuroschistosomiasis mansoni
model,?? the authors did find S.mansoni eggs and granulomas in the
bulbar conjunctiva, lacrimal gland, choroid and corneoscleral limbus of
infected mice.

The combination of findings in the case reported here, including
retinal venous engorgement in four quadrants with irregular intra-
luminal filling alongside leakage from the optic disc, exudates,
papillomacular-bundle involvement and retinal edema, forms a clinical
picture consistent with retinal venous stasis that overlaps with neuro-
retinits. We presume this overlapping presentation arises from the
proximity of the neurological and venous structures at the lamina cri-
brosa. Theoretically, any disorder with an inflammatory component in
this anatomical location, whether due to schistosoma ova or immune
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Fig. 3. Fluorescein angiography (FA). Upper left- time of photo taken (seconds). FA of the right eye (A-B) demonstrates hypofluorescent areas near the disc
corresponding to cotton wool spots, hemorrhages and vein engorgement in four quadrants, comparing to the left eye (D). Later (C), leakage from the right optic disc is

demonstrated. Arrows indicate irregular filling defects in a retinal vein.

Fig. 4. Chest computed tomography (CT). A pattern of focal ground-glass
opacities with bilateral involvement was demonstrated by chest CT, the
largest of 1.7 cm (arrow).

complex deposition, could lead to such a clinical picture.

Ocular schistosomiasis may be either rare or underdiagnosed. The
main concern in endemic areas is prevention and treatment of the sys-
temic disease, including its life threatening complications. Therefore,
the prevalence of ocular manifestation may be much higher than re-
ported in the literature. We suggest that a high index of suspicion in
patients with unusual ophthalmic findings who live or have traveled to
endemic areas remains important, since schistosoma may have a sight
threatening potential but which may be easily treated.
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Fig. 5. SD-OCT following treatment. Right eye SD-OCT 1 week (A), 3 weeks (B) and 8 weeks (C) after treatment. Note the decreased vitreal inflammatory activity

and absorption of macular edema and subretinal fluids.

followed the regulations of our institutions concerning intellectual
property.

Research ethics

Written consent to publish potentially identifying information, such
as details or the case and photographs, was obtained from the patient.

Authorship

All listed authors meet the ICMJE criteria.
We attest that all authors contributed significantly to the creation of this
manuscript, each having fulfilled criteria as established by the ICMJE.

We confirm that the manuscript has been read and approved by all
named authors.

We confirm that the order of authors listed in the manuscript has
been approved by all named authors.

Contact with the editorial office

The Corresponding Author declared on the title page of the manu-
script is:

Patient consent

Consent to publish this case report has been obtained from the pa-
tient in writing.

Funding
No funding or grant support.
Authorship

All authors attest that they meet the current ICMJE criteria for
Authorship.

Declaration of competing interest
The following authors have no financial disclosures: H.P, Y.V.A, E.N.
Acknowledgements

None.



H. Pizem et al.

References

10.

11.

12.

. Lewis FA, Tucker MS. Schistosomiasis. In: Toledo R, Fried B, eds. Digenetic

Trematodes. New York, NY: Springer New York; 2014:47-75.

. Wilson RA. Schistosomiasis then and now: what has changed in the last 100 years?

Parasitology. 2020;147:507-515.

. Colley DG, Bustinduy AL, Secor WE, King CH. Human schistosomiasis. In: The Lancet.

383. Lancet Publishing Group; 2014:2253-2264.

. Stensgaard AS, Vounatsou P, Sengupta ME, Utzinger J. Schistosomes, snails and

climate change: current trends and future expectations. Acta Trop. 2019;190:
257-268.

. Ross AGP, Bartley PB, Sleigh AC, et al. Schistosomiasis. N Engl J Med. 2002;346:

1212-1220.

. Costain AH, MacDonald AS, Smits HH. Schistosome egg migration: mechanisms,

pathogenesis and host immune responses. Front Immunol. 2018;9:3042.

. Hams E, Aviello G, Fallon PG. The schistosoma granuloma: friend or foe? Front

Immunol. 2013;4:89.

. Gray DJ, Ross AG, Li YS, McManus DP. Diagnosis and management of

schistosomiasis. BMJ. 2011:342.

. Fairfax K, Nascimento M, Huang SCC, et al. Th2 responses in schistosomiasis. Semin

Immunopathol. 2012;34:863-871.

Pearce EJ, MacDonald AS. The immunobiology of schistosomiasis. Nat Rev Immunol.
2002;2:499-511.

Knafl D, Gerges C, King CH, et al. Schistosomiasis-associated pulmonary arterial
hypertension: a systematic review. Eur Respir Rev. 2020;29.

Coyle CM. Schistosomiasis of the nervous system. In: Handbook of Clinical Neurology.
114. Elsevier B.V.; 2013:271-281.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

American Journal of Ophthalmology Case Reports 25 (2022) 101355

Gongalves EC, Fonseca AP, Pittella JE. Frequency of schistosomiasis mansoni, of its
clinicopathological forms and of the ectopic locations of the parasite in autopsies in
Belo Horizonte, Brazil. J Trop Med Hyg. 1995;98:289-295.

Carod-Artal FJ. Neurological complications of Schistosoma infection. Trans R Soc
Trop Med Hyg. 2008;102:107-116.

De Abreu Ferrari TC. Involvement of central nervous system in the schistosomiasis.
Mem Inst Oswaldo Cruz. 2004;99:59-62.

Chunge CN, Chunge RN, Masinde MS, Atinga JN. An outbreak of acute
schistosomiasis following a church retreat to Mwanza, Tanzania, 2008. J Trav Med.
2011;18:408-410.

Vedy J, Carrica A, Rivaud C, et al. A PROPOS D’UN CAS DE RETINITE CHEZ UN
BILHARZIEN. Med Trop. 1979;39:603-607.

Dickinson Jane A, Rosenthal Ralph A, Nicholson KG. Inflammation of the retinal
pigment epithelium: a unique presentation of ocular schistosomiasis. Br J
Ophthalmol. 1990;74:440-442.

Orefice F, Rodrigues Simal CJ, Pittella JEH. Schistosomotic choroiditis. Br J
Ophthalmol. 1985;69:294-299.

Creed TD. Unilateral optic atrophy presumed secondary to schistosomiasis of the
optic nerve. J Am Optom Assoc. 1993;64:440-445.

Ismail HIH, Ashour DS, Abou Rayia DM, Ali AL. Ocular pathological changes in
hamsters experimentally infected with Schistosoma mansoni. J Helminthol. 2016;90:
773-778.

Fidelis TAA, Brasileiro-Filho G, Santos HH, et al. Characterisation of ocular
involvement in an experimental model of neuroschistosomiasis mansoni. Mem Inst
Oswaldo Cruz. 2019:114.


http://refhub.elsevier.com/S2451-9936(22)00101-3/sref1
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref1
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref2
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref2
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref3
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref3
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref4
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref4
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref4
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref5
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref5
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref6
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref6
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref7
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref7
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref8
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref8
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref9
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref9
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref10
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref10
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref11
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref11
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref12
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref12
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref13
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref13
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref13
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref14
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref14
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref15
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref15
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref16
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref16
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref16
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref17
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref17
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref18
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref18
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref18
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref19
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref19
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref20
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref20
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref21
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref21
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref21
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref22
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref22
http://refhub.elsevier.com/S2451-9936(22)00101-3/sref22

	Neuroretinitis with secondary retinal venous stasis in a patient with Schistosomiasis
	1 Introduction
	2 Case report
	2.1 Symptoms and ophthalmologic examination
	2.2 Ocular imaging and visual field test
	2.3 Systemic workup
	2.4 Laboratory tests
	2.5 Further medical history
	2.6 Treatment and follow up

	3 Discussion
	Conflicts of interest
	Funding
	Intellectual property
	Research ethics
	Authorship
	Contact with the editorial office
	Patient consent
	Funding
	Authorship
	Declaration of competing interest
	Acknowledgements
	References


