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Case Report

Rare case of Angiostrongylus vasorum intraocular infestation in an asymptomatic dog
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The presented clinical observation shows an atypical case of Angiostrongylus vasorum intraocular
infection in an 18-month-old male beagle from north-eastern Slovakia. The dog presented with a mo-

tile worm in the anterior chamber of the right eye. No ocular signs or symptoms of a systemic disease
were observed. The faecal examination using Baermann’s technique and flotation was negative.
Diagnosis was established following surgical removal of the worm. The specimen was determined as
an A. vasorum female based on morphological features and confirmed by means of PCR technique
and sequencing. To the best of our knowledge, the presented manifestation is the first ocular case of
angiostrongylosis with absence of typical symptoms or signs of the disease.
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Introduction

Angiostrongylus vasorum (Nematoda, Metastrongyloidea), com-
monly known as French heartworm, is a life-threatening nematode
for dogs. General findings suggest that A. vasorum is occurred in
isolated endemic areas. Since the first finding in Southern France
in 1853 (Serres, 1854; Guilhon, 1963), the parasite was observed
in Ireland (Roche & Kelliher, 1968), Switzerland (Wolff, 1969),
Uganda (Bwangamoi, 1972), England (Simpson & Neal, 1982),
Italy (Poli et al., 1984) and Denmark (Bolt et al, 1992). However,
in recent years, autochthonous cases of infection are increasingly
diagnosed in other European countries where the parasite previ-
ously did not occur, including Slovakia (Elsheikha et al., 2014).
The indirect life cycle of A. vasorum involves slugs and snails as
intermediate hosts and frogs as paratenic hosts that harbour infec-
tive third stage larvae (L3). The definitive host becomes infected
after ingestion of infected intermediate or paratenic host (Guilhon,
1963; Bolt et al., 1993).
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The disease is most frequently presented as cardiorespiratory
distress with a history of gagging, coughing, exercise intolerance
and dyspnoea. Bleeding abnormalities, coagulopathy, neurologi-
cal symptoms, general malaise, uveitis, depression, and anorexia
are also described. Occasionally, cases of aberrant migration of
A. vasorum to liver, pancreas, kidney even to CNS have been ob-
served (Koch & Willesen 2009). The present study describes an
atypical case of A. vasorum localisation in the anterior chamber of
the right eye of an 18-month-old beagle from Slovakia.

Case Presentation

An 18-month-old beagle male from Bardejov, north-eastern Slo-
vakia was referred to a private veterinary clinic in PreSov (Slova-
kia) for sudden appearance of a filiform foreign body in the right
eye. The dog was kept indoors in the city, was usually walked in
the vicinity of a river and never moved outside the region. Initial
clinical ophthalmological examination revealed the presence of a
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Fig. 1. Adult Angiostrongylus vasorum worm in the anterior chamber of the right eye of an 18-month-old male beagle from Slovakia.

motile intraocular nematode in the anterior chamber of the right
eye (Fig. 1). Apart from the infection, the eye appeared ophthal-
mologically normal. Clinical examination revealed no evidence of
a systemic disease. The faeces were investigated by the Baer-
mann technique and flotation method with zinc sulphate solution
(s.g. 1.2) (Bowman, 2014) with negative results. Other examina-
tions were declined by the owner.

Surgical removal of the parasite was performed under injection an-
aesthesia (Dexmedetomidine, Diazepam, and Ketamine). Remov-
al of the parasite was performed by anterior chamber paracentesis
and aspiration of the worm using 0.9 mm port. A 2 % methyl cellu-
lose solution was injected into the anterior chamber and the inputs
were sutured with 7/0 absorbable filament, then the eye was pro
tem surgically covered with third eyelid.

Postoperative medication consisted of topical treatment with ster-
oid solution of fluoremetolon twice per day (Efflumidex Liquifilm
Int Opu, Allergan Pharmaceuticals, Ireland), antibiotic instillation of
tobramycinum four times per day (Tobrex Int Opo, S.A. Alcon-Cou-
vreur, Belgium), and 1 % solution of atropine sulphate twice per
day. The patient wore an Elizabethan collar until the stitches were
removed day 4 post surgery. A follow up at day 4 revealed com-
plete resolution without observable ophthalmologic after-effects
seen in the right eye (Fig. 2). Specific anthelmintic treatment of
angiostrongylosis consisted of single topical application of imida-
cloprid 250 mg/ moxidectin 62.5 mg (Advocate®,Bayer, Germany).
Atelephonic follow-up was performed six months post-surgery and
the owner reported no evidence of systemic or ocular clinical signs.
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Parasitological Findings

The extracted nematode was identified based on morphometric
and characteristic morphological features according to species de-
scription by Costa et al. (2003) under the Leica DM4000B light mi-
croscope, Leica DFC 290 HD camera and Leica Application Suite
V 3.8.0 software (Leica Microsystems GmbH, Germany).

The worm was identified as an adult female of A. vasorum. The
body measured 24.3 mm in length and maximum body width was
0.534 mm. The buccal capsule directly joined the rhabditoid oe-
sophagus with length 257.81 um. The nerve ring was situated
approximately in the middle of oesophagus. The excretory pore
was located near oesophago-intestinal junction, 478.89 um from
the anterior extremity. The caudal end was ventrally curved and
rounded. The vulva was situated 306.57 um from the anus. The
female cuticle was transparent. The ovarians filled with oocytes
was twisted along the reddish intestine and created a “barber pole”
appearance (Fig. 2).

The nematode was homogenized with 5 mm stainless beads (Qia-
gen®, Hilden, Germany) and ATL buffer in Qiagen TissueLyser
(Qiagen®, Germany) for 30 Hz/6 min. DNA extraction was provid-
ed by a commercial isolation kit DNeasy Blood & Tissue (Qiagen®,
Hilden, Germany), following the steps in protocol. A fragment of
ITS2 rDNA was amplified by conventional PCR assay using the
A. vasorum-specific primer set AV4/AV5 designed by Al-Sabi et al.
(2010). A DNA fragment of 250 bp was separated on a 1.5 % aga-
rose gel. The positive template was purified using NucleoSpin®



Fig. 2. Female Angiostrongylus vasorum extracted from the eye of a beagle dog from Slovakia. A - anterior extremity, B - caudal end (v-vulva, a - anus),
C - Ovaria twisted along reddish intestine - a “barber pole” appearance, D - uterus

Gel and a PCR Clean-up kit (Macherey-Nagel GmbH & Co., KG,
Germany) and sequenced by Sanger sequencing in both direc-
tions. Sequences were compared by BLAST (Basic Local Align-
ment Search Tool) with sequences available in GenBank.

A 156 bp long overlapping fragment of A. vasorum revealed
99 % similarity with the isolate obtained from a dog from ltaly
(KF270683). The nucleotide sequence of A. vasorum 1TS2 rDNA
gene fragment obtained during the study was deposited in Gen-
Bank under accession number MH018578.

Discussion and Conclusion

The herein presented description of A. vasorum specimen found
intraocularly in a dog from north-eastern Slovakia is an atypical but
not sole case of ectopic location of A. vasorum in the eye. The oc-
ular localisation of the parasite has to date been reported several
times as summarized by Colella et al. (2016), however this patient
is to the best of our knowledge the first reported case where any

ocular pathology and any other clinical signs associated with A.
vasorum infection were absent. Dogs of all ages can be infect-
ed with A. vasorum, however, several studies showed that dogs
younger that one year are more susceptible to clinical infection,
presumably due to riskier behaviour when scavenging or playing
with snails (Chapman et al. 2004; Koch & Willesen, 2009). This is
true also for the herein reported case where the dog was in the
age of 18 months and the owner confirmed its curiosity regarding
snails and frogs.

The previously reported 8 cases of ocular A. vasorum migration
originated from endemic countries such as France, Great Britain,
Denmark, Canada and ltaly (Colella et al., 2016). In Slovakia, the
first canine angiostrongylosis cases were reported in 2012 and
2013 from eastern Slovakia (Hurnikova et al. 2013; Miterpakova
et al. 2014). The following copro-epidemiological research in
the territory of Slovakia revealed a relatively high prevalence of
A. vasorum in dogs and red foxes (4.13 % and 5.43 %, respec-
tively) (Miterpakova et al. 2015; Cabanova at al. 2018a, 2018b).
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Despite the fact that angiostrongylosis is usually presented with
cardio-respiratory clinical signs, the majority of infected dogs
identified within the above mentioned study were asymptomatic.
Also here presented ocular localisation of A. vasorum reveals that
angiostrongylosis should be included into differential diagnosis of
unexplained canine eye disorders.

Ethical Approval and Informed Consent

No animals were killed for the purpose of this study.
Conflict of interest

The authors declare that they have no conflict of interest.
Acknowledgements

This work was supported by the Slovak Research and Develop-
ment Agency under the contract No. APVV-15-0114 and by the
Grant Agency of the Slovak Republic project VEGA No. 2/0018/16.

References

AL-Sasl, M.N., DepLazes, P., WeBsTER, P., WiLLESESN, J.L., DAvIDSON,
R.K., Karet, C.M.O. (2010): PCR detection of Angiostrongylus
vasorum in faecal samples of dogs and foxes. Parasitol. Res.,
107(1): 135 - 140. DOI: 10.1007/s00436-010-1847-5

BoLt, G., MoNRrAD, J., HENRIKSEN, P., DieTz, H.H., KocH, J., BINDSELL,
E., Jensen, A.L. (1992): The fox (Vulpes vulpes) as a reservoir for
canine angiostrongylosis in Denmark. Acta Vet. Scand., 33: 357
-362

BoLr, G., MONRAD, J., FRANDSEN, F., HENRIKSEN, P., DiETz, H.H. (1993):
The common frog (Rana temporaria) as a potential paratenic and
intermediate host for Angiostrongylus vasorum. Parasitol. Res.,
79(5): 428 - 430. DOI: 10.1007/BF00931834

Bowman, D.D. (2014): Georgis’ Parasitology for Veterinarians. El-
sevier Health Sciences, 2014, 496 pp. ISBN 9781455739882.
Bwaneawmol, O. (1972): Angiostrongylus vasorum and other worms
in dogs in Uganda. Vet. Rec., 91: 267

CHapman, P.S., Boag, AK., Guimian, J., Boswoob, A. (2004): Angi-
ostrongylus vasorum infection in 23 dogs (1999 - 2002). J. Small.
Anim. Pract., 45(9): 435 — 440

CotLELLA, V., Lia, R.P.,, PremonT, J., Gimorg, P., CErvoNE, M., LA-
TROFA, M.S., D’AnNA, N., Witiams, D., OtranTo, D. (2016): Angi-
ostrongylus vasorum in the eye: new case reports and a review
of the literature. Parasit. Vectors., 9: 161. DOI: 10.1186/s13071-
016-1440-6

CosTa, J.0., DE Arauso CosTa, H.M., Guimaraes, M.P. (2003): Rede-
scription of Angiostrongylus vasorum (Baillet, 1866) and system-

322

atic revision of species assigned to the genera Angiostrongylus
Kamensky, 1905 and Angiocaulus Schulz, 1951. Rev. Med. Vet.,
154(1): 9-16

Caeanova, V., MITERPAKOVA, M., DRUGA, M., HURNIKOVA, Z., VALENTOVA,
D. (2018a): GIS-based environmental analysis of fox and canine
lungworm distribution: an epidemiological study of Angiostrongylus
vasorum and Crenosoma vulpis in red foxes from Slovakia. Para-
sitol. Res., 117(2): 521 — 530. DOI: 10.1007/s00436-017-5728-z
Caeanova, V., HURNiKOVA., MiTErPAKOVA, M., DirsAkovA, K., BEND-
ovA, A., Kocak, P. (2018b): Lungworm infections in dogs from
Central Europe. Vet. Med. (Praha), 63(8): 367 — 372. DOI:
0.17221/24/2018-VETMED

ELsHeikHA, H.M., HoLmes, S.A., WRIGHT, |., MoreaNn, E.R., LACHER,
W.D. (2014): Recent advances in the epidemiology, clinical and
diagnostic features, and control of canine cardio-pulmonary angi-
ostrongylosis. Vet. Res., 45: 92. DOI: 10.1186/s13567-014-0092-9
GuiLHon, J. (1963): Recherches sur le cycle évolutif du strongle des
vaisseaux du chien [Research on the life cycle of the strongyles of
the dog’s vessels]. Bull Acad Vet., 36: 431 — 442 [In French]
HurNikovA, Z., MiTerpAkovA, M., ManpELik, R. (2013): First autoch-
thonous case of canine Angiostrongylus vasorum in Slovakia.
Parasitol. Res., 112 (10): 3505 - 3508. DOI: 10.1007/s00436-013-
3532-y

KocH, J., WiLLesen, J.L. (2009): Canine pulmonary angiostron-
gylosis: An update. Vet. J., 179(3): 348 — 359. DOI: 10.1016/j.
1vj.2007.11.014

MITERPAKOVA, M., HURNIKOVA, Z., ZALEwskI, A.P. (2014): The first clin-
ically manifested case of angiostrongylosis in a dog in Slovakia.
Acta Parasitol., 59(4): 661 — 665. DOI: 10.2478/s11686-014-0289-
0

MiTerPAKOVA, M., ScHNYDER, M., ScHAPER, R., HurNikovaA, Z.,
Casanova, V. (2015): Serological survey for canine angiostrongy-
losis in Slovakia. Helminthologia, 52(3): 205 — 210. DOI: 10.1515/
helmin-2015-0034

PoLi, A., Arispici, M., Marconcini, A., MancianTi, F. b MonTe, D.
(1984): Angiostrongylus vasorum (Baillet, 1866) in red foxes (Vul-
pes vulpes L.) in ltaly. J. Wild. Dis., 20: 345 — 346

RocHe, M.M., KeLLHER, D.J. (1968): Angiostrongylus vasorum in-
festation in the dog: a case report. Ir. Vet. J., 22: 108 — 113
SERRES, E. (1854): Entozoaires trouvés dans l'oreille droite, le ven-
tricule correspondant et I'artére pulmonaire d’un chien [Entoozoa
found in the right ear, the corresponding ventricle and the pulmo-
nary artery of a dog]. J. Vét. Midi, 7: 70 (In French)

Siveson, V.R., NeaL, C. (1982): Angiostrongylus vasorum infection
in dogs and slugs. Vet. Rec. 111: 303 — 304

Worrr, K., Eckerr, J., LEemann, W. (1969): Beitrag zur Angiostron-
gylose des Hundes [Contribution to the angiostrongylosis of the
dog]. Vortrag Tagung Fachgr., ,Kleintierkrankheiten®, Dtsch. Vet.-
med. Ges., Ziirich, 9. — 11. 10. 1969 (In German)



