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Irreversible Ocular Lesions in a Dog With Angiostrongylus Vasorum Infection N
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This report describes a 10-month-old dog with a sudden loss of vision and severe dyspnoea. The ocular
examination revealed bilateral panuveitis, lens subluxation, secondary glaucoma, and retinal detachment. In
addition, the ocular ultrasound showed in the vitreous body of the right eye, a small doubled-lined foreign
body compatible with an intraocular parasite. Radiographs of the thorax revealed an increased opacity with

mixed lung pattern (alveolar and bronchial) and thoracic ultrasonography showed several subpleural nod-
ules. The presence of Angiostrongylus vasorum first stage larvae was confirmed with 324 larvae per gram of
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feces and an antigen test for the parasite (AngioDetect, IDEXX) also yielded a positive result. The severe and
irreversible ocular lesions described in this case enhanced the complexity of the clinical picture of canine
angiostrongylosis. Infection with the parasite should be included in the list of differential diagnoses for ocular
uveitis to avoid potentially serious complications related to a missed or delayed diagnosis.

© 2019 Elsevier Inc. All rights reserved.

Introduction

Angiostrongylus vasorum (A. vasorum) is a metastrongylid nematode
that inhabits the right ventricle of the heart, pulmonary artery, and its
branches in domestic dogs and wild canids.' As a disease with substan-
tial animal health impact, canine angiostrongylosis remains a high pri-
ority for clinicians and researchers.”® Infected dogs usually exhibit
signs of respiratory and cardiovascular disease, coagulopathies, and
occasionally neurologic signs, with fatal consequences in severe
cases.*® However, the variety of the clinical signs, not all correlated
with classical respiratory distress, has given canine angiostrongylosis
the name of a “great imitator,” leading to a delayed diagnosis of the
infection.®® Diagnosis of A. vasorum in dogs may be challenging due to
the presence of subclinical infections and because of the wide range of
clinical signs.* Ocular manifestations of infection are sporadically
reported and have serious implications in infected dogs, although ocu-
lar lesions previously reported in the literature have been suggested to
disappear after treatment.””'” The present report describes a case of
angiostrongylosis in a dog with irreversible ocular lesions.

Case Presentation

A 10-month-old female, mixed breed dog was referred to the Vet-
erinary Teaching Hospital of the Department of Veterinary Medicine
and Animal Production, University of Naples Federico II, for a 2 week
history of lethargy and occasional coughing especially in the evening.
Despite antibiotic treatment (marbofloxacin, Marbocyl, Vetoquinol)
prescribed by a practitioner, 2 days before, the clinical condition
worsened and, moreover, the owners noted a sudden visual loss. The
dog had been dewormed and had begun routine vaccinations against
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geographically common infectious diseases at 8 weeks. He received 2
multivalent vaccinations (including distemper, hepatitis, parvo, and
lepto) 4 weeks apart.

At the clinical examination, the dog showed poor general condition,
dehydration, dyspnoea, and melena. Mucous membranes were pale and
the capillary refill time was normal (<2 seconds). The rectal tempera-
ture was 38.9°C. Routine hematology, a biochemical profile, prothrom-
bin time, and active partial thromboplastin time were carried out
(Tables 1 and 2). Ophthalmic examination revealed a moderate buph-
thalmos with marked palpebral and bulbar conjunctival hyperemia and
scleral injection in both eyes. Slit-lamp biomicroscopy (SL-15, Kowa)
revealed peripheral corneal edema and mild aqueous flare in both eyes;
iridal thickening was evident, with pigment dispersion on the anterior
lens capsule, and bilateral lens subluxation was present with evidence
of an inferior aphakic crescent (Fig 1). The left and right fundus could
not be visualized due to marked vitreous opacity. Neuro-ophthalmic
examination revealed an absent menace response and dazzle reflex in
both eyes. Pupillary light reflexes were absent for both eyes. Tear pro-
duction (Schirmer tear test strips) was normal with values of 25 mm/min
in the right eye (OD) and 18 mm/min in the left eye (OS). Rebound
tonometry revealed ocular hypertension with intraocular pressures of
36 mm Hg OD and 32 mm Hg OS. Fluorescein staining was negative for
both eyes. Ocular ultrasonography (12.5 MHz probe) revealed bilateral
retinal detachment, lens subluxation and, in the vitreal body of the right
eye, a small doubled-lined foreign body thought to be compatible with
an intraocular parasite (Fig 2).

No 2-dimensional echocardiographic changes, and no relevant
arterial pulmonary hypertension were evident. Radiographic exami-
nation of the thorax showed an increased opacity of the lungs with
mixed pattern: alveolar at the right cranial and caudal lobes, bronchial
with interstitial infiltrate at the perihilar regions. A moderate pneumo-
thorax with a radiolucent space between the sternum and the cardiac
apex and an enlargement of the cranial mediastinum were present too
(Fig 3A and B). Thorax ultrasonography showed several subpleural
nodules with a diameter of less than 1 centimeter (Fig 4).
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Table 1
Results of Biochemical Profile of “Nala”

Parameter Nala Reference range
Urea mmol/L 1.59 0.9-19
Creatinine xmol/L 99 20-130
Potassium mmol/L 2.32 3.7-5.8
Lipase IU/L 220 <225
Albumin g/L 384 27-35
Globulin g/L 45.7 28-42
Alkaline phosphatase IU/L 78 5-50
Alanine amino transferase IU/L 47 5-20
Bilirubin mol/L 5.4 0.9-10.0
Calcium mmol/L 2.85 23-30
Chloride mmol/L 106.3 99-110
Table 2

Results of Routine Hematology and Measurements of Prothrombin Time (PT) and Acti-
vate Partial Thromboplastin Time (APTT) of “Nala”

Parameter Nala Reference range
Packed cell volume L/L 0.48 0.37-0.55
Hemoglobin g/L 113 120-180
Red blood cell count x 10'?/L 45 5.5-8.5
MCHC g/L 427 320-360
MCV fl 75.0 60-77
MCH pg 222 19-25
Platelets x 10°/L 718 200-500
White blood cell count x 10°/L 455 7-17
Neutrophils (mature) x 10°/L 29.7 3-11.5
Neutrophils (band) x 10°/L 0 0-0.6
Lymphocytes x 10°/L 34 1-4.8
Monocytes x 10°/L 2.1 0.2-1.3
Eosinophils x 10°/L 0 0-1.3
Basophils x 10°/L 0.2 0-0
Nucleated red blood cells 0 0-0

6-12 seconds
14-23 seconds

16.7 seconds
23.4 seconds

Prothrombin time (seconds)
Activate partial prothrombin time (seconds)

Coprological examination using Baermann and FLOTAC techni-
ques'® demonstrated the presence of a high load of A. vasorum first
stage larvae (L1) with 324 larvae per gram of feces. In addition, an
antigen test for the parasite (Angio Detect, IDEXX) also yielded a posi-
tive result.

Based on findings obtained from clinical and laboratory exams, a
diagnosis of A. vasorum pneumonia associated to panuveitis, lens sub-
luxation, bilateral retinal detachment and glaucoma was made.

Therapy and Follow-Up

Therapy included systemic fenbendazole (Panacur, Intervet)
50 mg/kg q24h for 3 weeks'* associated with prednisolone 0.5 mg/kg

and systemic antibiotics. A subconjunctival injection of triamcinolone
acetonide was performed, and topical prednisolone acetate 1% OU 1
drop q6h, and dorzolamide hydrochloride 2% timolol 0.5% OU 1 drop
q8 h, were prescribed for 4 weeks.

Four weeks posttherapy, the dog had a complete resolution of
signs of active ocular inflammation, and was negative to A. vasorum
at coprological and serological tests; however, vision did not return.
Intraocular pressures were 22 mm Hg OD and 17 mm Hg OS. Indirect
ophthalmoscopy showed bilateral retinal atrophy, with increased
tapetal reflectivity, loss of retinal blood vessels and optic atrophy.
After 3 months, mild pulmonary changes were still radiographically
present, but subpleural nodules were no longer visible via ultraso-
nography.

No further evidence of systemic clinical signs was observed at
another follow-up performed 7 months later.

Discussions and Conclusions

The clinical, hematological, and pathologic changes related to
canine angiostrongylosis have been previously described.'>"'® Aber-
rant larval migration makes the diagnosis of this infection more diffi-
cult due to the presenting clinical signs of the affected organ(s)
resulting from hemorrhagic and granulomatous conditions.!! Bleed-
ing, neurologic, ocular, cardiovascular, and gastrointestinal disorders
are already reported in the literature'®'® as well as dermatologic
lesions appearing as a crusted papular dermatitis.”°

The novelty of this case report is the combination of substantial
systemic manifestations of disease with devastating and irreversible
ocular lesions. Cases of canine angiostrongylosis with ocular involve-
ment have been reported, describing extensive subconjunctival hem-
orrhage as a common clinical finding, as well as the presence of
motile worms in the anterior chamber of the eye, uveitis, hyphema,
vitreous herniation, multiple arcuate nonmotile opacities within
anterior vitreous or multiple motile larvae in the anterior vitreous,
chorioretinitis, retinal hemorrages, and postinflammatory retinal
degeneration.?'*>* In all previously reported cases, resolution of ocu-
lar signs was obtained and none of the cases that recovered are
known to have relapsed. A 20-month-old male Miniature Dachshund
previously reported in the literature had impaired vision and was
euthanized due to the progression of nervous and ocular diseases
caused by migration of parasitic larvae in the eyes, brain, and spinal
cord.?* Interestingly, in the present case, no ocular parasitic stage
was detected by ophthalmic examination in the anterior chamber.
However, ocular ultrasonography showed a double-lined foreign
body into the vitreal body of the right eye suggestive of an aberrant
or ectopic migration of A. vasorum. Indeed, there are several reports
of aberrant migration of A. vasorum both with adults and L1.24%°
However, ocular migration of A. vasorum is rarely described and

Fig. 1. (A)Right and (B) left eye. An aphakic crescent (white arrow) is visible in both eyes.
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Fig. 2. Ultrasonography of the right eye in a vertical plane. There are severe modifications of the normal echostructure due to the presence of a dorsal subluxation of the lens, an
echoic material, ventral to lens and into the vitreal body, and a partial detachment of the retina. A small doubled-lined foreign body, compatible with A. vasorum larvae, is visible.
Legend: D =dorsal; V=ventral; 1=cornea; 2 =anterior chamber; 3 =anterior and posterior capsule of lens; 4 =dorsal iris; 5=ventral iris; 6 =ciliary body; 7 = vitreal body;

8 =retinal detachment; 9 = exudate or blood cloth; 10 = suspect larvae.

almost all the cases that had been reported until now, confirmed the
presence of the parasite in the anterior chamber.!'*!-23

To the best of our knowledge, severe disseminated larval infection
has not been reported previously in naturally occurring or experi-
mentally induced canine angiostrongylosis. Although the mechanism
of this ocular migration larval infection could not be determined and
confirmed by examining the eye after surgical extraction, the pres-
ence of a vitreal linear foreign body suggested that larval parasitemia
may have occurred. Ocular penetration of parasitic larvae can stimu-
late a severe granulomatous uveitis.'! Therefore, we speculate that in
the present case, the infection had caused an inflammatory reaction
resulting in panuveitis and inflammation of the iridocorneal angles
and ciliary clefts, partial syneresis, infiltration of the vitreous body
with inflammatory cells, and retinal detachment. Alternatively, the

Fig. 3. Latero-lateral radiograph of the thorax of the dog affected by Angiostrongylus
vasorum. There is an increased opacity of the lungs with mixed pattern, alveolar at the
right cranial (1) and caudal (3) lobes, in which multiple air bronchograms are visible,
bronchial/interstitial in the perihilar regions (2). These radiographic signs are typical of
inflammatory or infectious broncho-pneumoniae. In the pleural space, a moderate
pneumothorax (4) with a radiolucent space between the sternum and the cardiac apex
is present.

severity of immunologic response to A. vasorum may be an important
factor and the present case may be consistent with an immune-
mediated uveitis leading to an irreversible ocular tissue damage. In
people, it has been reported that ocular damage by parasitic worms
can be caused directly by the infectious pathogen, indirectly by the
toxic products of the immune response incited by infection, or by
ectopic parasitism of preadult or adult stages.”>®

It may be surprising that in this case, although the abnormal radio-
graphic findings still evident after 3 months, no relevant arterial pul-
monary hypertension was found. However, several cases of canine
angiostrongylosis had been previously described, with severe radio-
graphic changes not associated with pulmonary hypertension.'"'

In the present study, despite heavy A. vasorum infection load and
severe pulmonary changes, only mild hematological and serum bio-
chemical changes were observed; however, prolonged coagulation
times were noted. Although peripheral eosinophilia is often reported
in dogs infected with A. vasorum, its absence should not preclude con-
sideration of infection with the parasite in the differential list.?9>!
The most common causes of blood and tissue eosinophilia are hyper-
sensibility reactions and parasite infection. Based on the host/parasite
interaction, it is possible that the peaks in 4 periods, observed for
eosinophils in a previous work (on 10, 20, 72, and 160 days after
infection) could not be associated in our present study with the initial
periods of infection. However, Prestwood et al (1981) did not find
any consistent hematological abnormalities in dogs infected experi-
mentally with A. vasorum.>> Moreover, a previous study showed that
in dogs experimentally infected with A. vasorum, WBC counts and
concentrations of neutrophils, eosinophils and monocytes decreased
significantly from days 0 to 42, indicating that, even without elevated
absolute blood values, a low-grade inflammatory response may be
present.

This report, and others recently published, provide important evi-
dence that A. vasorum infection has spread in Italy more than
expected®”%133334 probably due to the fact that this infection is still
neglected in canine clinical practice. Increasing awareness of the
importance of alternative migratory routes of A. vasorum in dogs will
improve our current understanding of the diagnosis and clinical fol-
low-up of this parasitic condition. Therefore, veterinary practitioners
should include canine angiostrongylosis in the differential diagnosis
of uveitis, avoiding potentially serious complications, due to a missed
or delayed diagnosis.
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Fig. 4. Right hemithorax — Presence of a subpleural nodule with a diameter of less than 1 centimeter. Similar nodules were visible particularly on the caudo-dorsal region of the
lungs.

Supplementary materials

Supplementary material associated with this article can be found

in the online version at doi:10.1053/j.tcam.2019.05.001.

References

10.

. Koch J, Willesen JL. Canine pulmonary angiostrongylosis: an update. Vet ] 179:348-

359, 2009

. Di Cesare A, Traversa D, Manzocchi S, et al. Elusive Angiostrongylus vasorum infec-

tions. Parasit Vectors 27:8-438, 2010

. Taylor CS, Garcia Gato R, Learmount ], et al. Increased prevalence and geographic

spread of the cardiopulmonary nematode Angiostrongylus vasorum in fox popula-
tions in Great Britain. Parasitology 142:1190-1195, 2015

. Elsheika HM, Holmes SA, Wright I, Morgan ER, Lacher DW. Recent advances in the

epidemiology, clinical and diagnostic features, and control of canine cardio-pul-
monary angiostrongylosis. Vet Res 45-92, 2014

. Rinaldi L, Cortese L, Meomartino L, et al. Angiostrongylus vasorum: epidemiological,

clinical and histopathological insights. BVIC Vet Res 10-236, 2014

. Schnyder M, Bilbrough G, Hafner C, Schaper R. Angiostrongylus vasorum, "The

French Heartworm": a serological survey in dogs from france introduced by a brief
historical review. Parasitol Res 116:31-40, 2017

. Guardone L, Schnyder M, Macchioni F, Deplazes P, Magi M. Serological detection of

circulating Angiostrongylus vasorum antigen and specific antibodies in dogs from
central and northen Italy. Vet Parasitol 192:1-3, 2013

. Canonne AM, Billen F, Losson B, Peters I, Schnyder M, Clercx C. Angiostrongylosis in

dogs with negative fecal and in-clinic rapid serological tests: 7 cases 2013-2017. ]
Vet Intern Med 32:951-955, 2018

. Traversa D, Di Cesare A, Meloni S, et al. Canine angiostrongylosis in Italy: occur-

rence of Angiostrongylus vasorum in dogs with compatible clinical pictures. Parasi-
tol Res 112:2473-2480, 2013

Cervone M, Bouhanna L. Ocular angiostrongylosis in a cavalier king Charles span-
iel. Point Veterinaire 384:76-79, 2018

. Manning SP. Ocular examination in the diagnosis of angiostrongylosis in dogs. Vet

Rec 160:625-627, 2007

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Glaus T, Sigrist N, Hofer-Inteeworn N, et al. Unexplained bleeding as primary clini-
cal complaint in dogs infected with Angiostrongylus vasorum. Schweiz Arch Tier-
heilkd 158:701-709, 2016

Schnyder ML, Maurelli MP, Morgoglione ME, et al. Comparison of faecal techniques
including FLOTAC for copromicroscopic detection of first stage larvae of Angios-
trongylus vasorum. Parasitol Res 109:63-69, 2011

ESCCAP's guideline 01: “Worm control in dogs and cats”published in July 2017.
Boag AK, Lamb CR, Chapman PS, Boswood A. Radiographic findings in 16 dogs
infected with Angiostrongylus vasorum. Vet Rec 154:426-430, 2004

Morgan ER, Shaw SE, Brennan SF, De Waal TD, Jones BR, Mulcahy G. Angiostrongy-
lus vasorum: a real heartbreaker. Trends Parasitol 21:49-51, 2005

Schnyder M, Fahrion A, Riond B, et al. Clinical, laboratory and pathological findings
in dogs experimentally infected with Angiostrongylus vasorum. Parasitol Res
107:1471-1480, 2010

Novo Matos J, Malbon A, Dennler M, Glaus T. Intrapulmonary arteriovenous anas-
tomoses in dogs with severe Angiostrongylus vasorum infection: clinical, radio-
graphic, and echocardiographic evaluation. J Vet Cardiol 18:110-124, 2016
Adamantos S, Waters S, Boag A. Coagulation status in dogs with naturally
occurring Angiostrongylus vasorum infection. | Small Anim Pract 56:485-490,
2015

Cavana P, Bensignor E, Blot S, et al. Nematode dermatitis due to Angiostrongylus
vasorum infection in a dog. Vet Dermatol 26:293-e65, 2015

Payen D. Angiostrongylus vasorum at a pre-adult phase in the anterior chamber of a
young dog’s eye. In: Proc. International Veterinary Ophthalmology Meeting; Munich:
2004; p. 125

Colella V, Lia RP, Premont ], et al. Angiostrongylus vasorum in the eye: new case
reports and a review of the literature. Parasitol Res 21:9-161, 2016

Manning SP. Ocular examination in the diagnosis of angiostrongylosis in dogs. Vet
Record 160:625-627, 2007

Perry AW, Hertling R, Kennedy M]. Angiostrongylosis with disseminated larval
infection associated with signs of ocular and nervous disease in an imported dog.
Can Vet ] 32:430-431, 1991

Oliveira-Junior SD, Bar¢ante JM, Barcante TA, Ribeiro VM, Lima WS. Ectopic loca-
tion of adult worms and first-stage larvae of Angiostrongylus vasorum in an
infected dog. Vet Parasitol 121:293-296, 2004

Nimir AR, Saliem A, Ibrahim IA. Ophthalmic parasitosis: a review article. Interdiscip
Perspect Infect Dis , 2012. ID 587402


https://doi.org/10.1053/j.tcam.2019.05.001
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0001
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0001
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0002
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0002
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0003
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0003
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0003
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0004
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0004
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0004
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0005
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0005
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0006
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0006
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0006
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0007
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0007
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0007
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0008
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0008
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0008
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0008
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0009
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0009
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0009
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0010
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0010
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0011
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0011
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0012
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0012
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0012
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0013
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0013
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0013
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0014
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0014
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0015
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0015
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0016
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0016
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0016
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0017
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0017
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0017
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0018
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0018
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0018
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0019
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0019
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0020
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0020
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0020
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0021
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0021
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0022
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0022
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0023
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0023
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0023
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0024
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0024
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0024
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0024
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0024
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0024
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0025
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0025

27.

28.

29.

30.

L. Ciuca et al. / Topics in Companion An Med 36 (2019) 4—-8

Rathinam SR, Annamalai R, Biswas J. Intraocular parasitic infections. Ocul Immunol
Inflamm 19:327-336, 2011

Das D, Ramachandra V, Islam S, et al. Update on pathology of ocular parasitic dis-
ease. Indian ] Ophthalmol 11:794-802, 2016

Cury MC, Lima WS, Guimaraes MP, Carvalho MG. Hematological and coagulation
profiles in dogs experimentally infected with Angiostrongylus vasorum (Baillet,
1866). Vet Parasitol 104:139-149, 2002

Chapman PS, Boag AK, Guitian J, Boswood A. Angiostrongylus vasorum infection in
23 dogs (1999-2002). ] Small Anim Pract 45:435-440, 2004

31.

32.

33.

34.

Willesen JL, Jensen AL, Kristensen AT, Koch ]. Haematological and biochemical
changes in dogs naturally infected with Angiostrongylus vasorum before and after
treatment. Vet ] 180:106-111, 2009

Prestwood AK, Greene CE, Mahhaffey EA, Burges DE. Experimental canine angios-
trongylosis. 1. Patologic manifestations. ] Am Anim Hosp Assoc 3:491-496, 1981

Di Cesare A, Castagna G, Meloni S, et al. Canine and feline infections by cardiopul-
monary nematodes in central and southern Italy. Parasitol Res 109:87-96, 2011
Del Prete L, Maurelli MP, Pennacchio S, et al. Dirofilaria immitis and Angiostrongylus
vasorum: the contemporaneous detection in kennels. BMC Vet Res 21:11-305, 2015


http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0026
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0026
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0027
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0027
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0028
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0028
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0028
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0029
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0029
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0029
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0030
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0030
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0030
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0031
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0031
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0032
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0032
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0033
http://refhub.elsevier.com/S1938-9736(19)30029-7/sbref0033

	Irreversible Ocular Lesions in a Dog With Angiostrongylus Vasorum Infection
	Introduction
	Case Presentation
	Therapy and Follow-Up
	Discussions and Conclusions
	Supplementary materials
	References



