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Vascular, hepatic and renal lesions by Dirofilaria immitis invasion in dogs
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ABSTRACT

Morphological investigations were conducted on four bodies of dogs who died due to severe clinical
symptoms following a massive invasion of cardiac and pulmonary Dirofilaria. The subjects were
monitored clinically and diagnosed serologically positive for the Heartworm disease. The necropsy
examination of the cardiovascular system (right ventricle and pulmonary artery) revealed the presence of
25 adult parasites in one dog with length ranging between 8 and 33cm. Macroscopically, lesions
consistently observed were represented by the right ventricular dilatation and the diffuse wall thickening
of the pulmonary artery. Parasitic invasion secondary lesions were present in the lungs, liver and kidneys
(cardiac and vascular lesions). The histological examination mainly revealed myocardial injury, vascular
(dystrophic), pulmonary (circulatory and inflammatory), hepatic (degenerative) and renal (degenerative
and inflammatory) damage.
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RESUMO

Investigacdes morfoldgicas foram realizadas em quatro cadaveres de cdes, mortos em razéo de graves
sintomas clinicos atribuidos a invasdo massiva cardiaca e pulmonar por Dirofilaria immitis. Os
individuos foram acompanhados sob o ponto de vista clinico, sendo diagnosticados serologicamente
positivos para dirofilariose. A necropsia do sistema cardiovascular (ventriculo direito e artéria
pulmonar,) revelou-se em um individuo a presenca de 25 parasitas adultos, com comprimento entre 8-33
centimetros. Macroscopicamente, as lesbes observadas foram a dilatacdo do ventriculo direito e o
espessamento difuso da parede da artéria pulmonar. Lesdes secundarias a invasdo parasitaria estavam
presentes nos pulmdes, no figado e nos rins (lesdes cardiacas e vasculares). O exame histologico revelou,
principalmente, lesdes do miocardio, lesdes vasculares (distréficos) e pulmonares (circulatérias e
inflamatorias), mas também no figado (degenerativas) e nos rins (degenerativas e inflamatérias).
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INTRODUCTION

The lesions caused by D. immitis can be found at
cardiovascular (Kaiser et al., 2004; Mehlhorn
2008), pulmonary, hepatic (McGavin et al.,
2007) and renal (Paes-de-Almeida et al., 2003)
levels, and generally consist of right heart
dilation, profilerative endarteritis, strokes,
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myocardial collagen matrix thromboses (Wang et
al., 2005) degenerative liver damage and kidney
ultrastructure alterations. One of the most serious
complications is the Caval syndrome. At its
origin, there are the pulmonary artery
localizations, due to the retrograde movements of
parasites that lesion the valvular apparatus and
lead to tricuspid retching, and the stronger they
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are, the higher the pulmonary pressure is. The
result of these disorders is heart failure, in which
case the prognosis is extremely reserved and the
antiparasitic and symptomatic treatment has
uncertain results. The simultaneous death of all
helminths leads to the pulmonary artery
ramifications embolism and the death of the host.

MATERIAL AND METHODS

The investigation period was October 2010 to
January 2011, on four bodies of dogs that have
died from severe clinical signs due to Dirofilaria
immitis infestation. The dogs were closely
monitored, knowing that they are seropositive for
infestation with Dirofilaria immitis. The
attention was mainly focused on vascular
damages caused by the parasite.

Necropsy and histopathological examinations
were thus performed. After taking the samples,
the pieces were fixed in 10% formaldehyde
solution, inserted in paraffin and sectioned in
Sum thickness. We used haematoxylin-eosin-
methylene blue stain (Masson Tricromic),
Periodic Acid-Schiff Fuxin stain (PAS) and
Alcian blue stain.

RESULTS AND DISCUSSION

Lesions were noticed in all organs. They were
caused by circulatory disorders produced by
severe cardiac and vascular parasitism and by the
toxic action of the parasites.

The heart showed a right ventricular dilatation,
induced by the presence of adult parasites in the
ventricular cavity, also the wventricular wall
appears slightly soft and extremely thin. The
clipping of the pulmonary artery and of the lobar
branches revealed the presence of a large humber
of Dirofilaria (approx. 6-7 worms) (Fig. 1
and 2).
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After opening the right ventricle by an incision in
its wall, parallel to the paraconal trench, a bundle
of four dirofilaria was found inside, included in a
thrombus occupying almost the entire ventricular
cavity (Kaiser et al., 2004; Mehlhorn 2008)
(Fig. 3). In all examined cadavers, hepatic stasis
was present even in the chronic form. The liver
was enlarged in volume, blackish red, endured
and with an obvious lobular design (Fig. 4). The
kidneys were slightly increased in volume, with
brown-greyish coloring, sprinkled with small
white-greyish outbreaks, with a diameter of
1mm. (Fig. 5).

On the histological examination, the largest
changes were noticed in the pulmonary artery
and lungs. In the media of the pulmonary artery,
the presence of acid mucopolysaccharides
deposits between the smooth muscle fibres, with
fibrillar aspect, weakly basophile in tricromic
Masson stainin, PAS-positive and Alcian-
positive was observed. The mucopolysaccharides
accumulation led to the dissociation of the media
and the fragmentation of the smooth muscle
fibres. The subendotelial accumulation of
mucopolysaccharides sometimes caused the
appearance of the dissecting aneurysm with
endothelial cleavage and the internal side of the
media (Fig. 6, 7, 8, and 9).

The external half of the media presented
the hyalinisation of muscle fibers and
collagenisation (Fig. 10). In the pulmonary artery
branches, we could observe the histological
endothelial erosion and villous proliferations
(like pseudoviles) as a result of the mechanical

action of the Iluminal parasites and the
subendotelial  migration of  miofibroblasts
(Fig.11, 12 and 13). Pulmonary arterial

constriction causes increased flow velocity,
especially with exertion, and resultant shear
stresses further damage to the endothelium.
Previously mentioned parietal lesions imply a
high risk of thrombosis and spontaneous
hemorrhages.
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Figure 1. Dog. Pulmonary artery with Figure 2. Dog. Dirofilaria in the lobar Figure 3. Dog. Dirofilaria and

Dirofilaria branches of the pulmonary artery. thrombosis in the right ventricle.
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Figure 4. Dog. Liver stasis Fig. 5. Dog. Limphohistiocitar interstitial Figure 6. Dog. Submission of
nephritis. mucopolysaccharides in the middle
of internal media. Pulmonary artery.
Col. HEA, x 400
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-
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Figure 7. Dog. Dissecting aneurysm Figure 8. Dog. Hypersecretion and Figure 9. Dog. Cracks of the intima,
(cleavage of the endothelium and of the accumulation of mucopolysaccharides in  hypersecretion and accumulation of

internal side of the media). Thrombosis. the media. Col. PAS, X 400 mucopolysaccharides.  Vacuolation

Col. HEA, x 400 of the media and progression to a
dissecting aneurysm. Col. Alcian
blue, x 400
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Figure 10. Dog. Collagenisation in the Figure 11. Dog. Dirofilaria in the lumen of ~ Figure 12. Dog. Erosion of the

outer half of the media, hyalinization of a branch of the pulmonary artery. vascular endothelium.
muscle fibres. Pulmonary artery. Col.  Col. HEA, x 60 Col. HEA, x 900
HEA, x 400
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In the lung, the lesions were more diverse,
being a product of the heart failure and the
location of intrapulmonary microfilaria. At the
intrapulmonary  bronchi, we observed the
presence of an intraluminal hemorrhagic
infiltration caused by the parasitic migrations,
the proliferation of the ciliated pseudostratified
epithelium and  conjunctive  peribronchial
hyperplasia (McGavin et al., 2007) (Fig. 14).
Subpleural pulmonary emphysema and pleural
fibrosis were also observed in certain portions of
the surface (Fig. 15).

On the lung tissue signs of congestion and
subacute-chronic interstitial pneumonia followed
by interstitial collagenisations and the sclerosis
of the interstitial blood vessels (Fig. 16) was
observed.

Microfilaria were also observed in the lung
alveoli, interstitial and the septum capillaries
(Fig. 17 and 18).

The livers in the four bodies constantly presented
dystrophic changes probably due to parasite
toxins released into circulation consisting
in hydropic hepatoses with hiperhydrated
hepatocytes, with picnotic nuclei centrally
disposed (McGavin et al., 2007). The chronic
venous stasis, the lymphatic stasis, and the
perivenous edemas were observed in all cases

844

examined, as a consequence of the right heart
failure (Fig. 19, 20 and 21).

In the kidneys, signs of congestion and granular
dystrophy were noted in the uriniferous tubules,
in the cortical. The glomerular lesions consisted
of membranous and membrano-proliferative
glomeruli (Fig. 22, 23 and 24). Glomerular
lesions are due to storage and to physical damage
of glomerules by viable microphilariae (Paes-de-
Almeida et al., 2003). In the renal medulla, the
lesions consisted of infiltration with lymphocytes
and plasmocytes on the interstitial cells (Fig. 25).

Dirofilaria immitis — associated inflammatory
mediators that induce immune responses
in the lungs and kidneys (immune complex
glomerulonephritis)  cause  vasoconstriction
and bronchoconstriction. Release of plasma
and inflammatory mediators from small
vessels and capillaries causes parenchymal
lung inflammation. The endothelial damage,
vasoconstriction, increased flow velocity, and
local ischemia is a vicious cycle. Inflammation
with ischemia can result in irreversible interstitial
fibrosis.

Acrterial thrombosis is caused by both blood clots

and worms lodged within narrow lumen
arterioles.
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Figure 13. Dog. Hyperplasia of Figure 14. Dog. Conjunctive peribronchic  Figure 15. Dog. Visceral pleura
miofibroblasts. Migration of subendotelial hyperplasia. Col. HEA, x 200 collagenisation. Subpleural alveolar
miofibroblasts. Col. HEA, x 900 emphysema. Col. HEA, x 100

Figure 16. Dog. Pulmonary congestion and  Figure 17. Dog. Dirofilaria larvae in the  Figure 18. Dog. Dirofilaria larvae in
hemorrhage. Collagenisation of interstitial ~ capillary tissue. Interstitial fibrosis. the interstitial cells. Interstitial
vessels. Interstitial pneumonia. Col. Tricromic Masson, x 1000 fibrosis. Col. HEA, x 1000

Col. HEA x400
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Flgure 19, Dog Venous and lymphatic Flgure 20. Dog. Venous swelling and Flgure 21 Dog Caplllary stasis.
stasis. Perivenos edema. Col. tricromic  perivenous edema. Hydropic hepatosis.  Centrilobular conjunctive hyperplasia.
Masson, x100 Port area. Col. HEA, x 400 Hydric hepatosis. Col. HEA, x 400

Figure 22. Dog. Renal cortical: renal Figure 23. Dog. Membranous glomeruli.  Fig. 24. Dog. Membrano- prollferatlve
congestion, granular nephrosis. Col. HEA, x 400Dog. glomeruli. Col. HEA, x 400
Col. HEA, x400

Fig. 25. Dog. L|mph0p|asm00|tary|nterst|t|a| nephritis. Col HEA, x 400
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CONCLUSIONS

The examination of the 4 cases revealed the
following conclusions: 1. The acute and chronic
congestive lesions of the organs were due to the
right heart failure following to the parasitism by
Dirofilaria immitis; 2. The parietal arterial
lesions were represented by secondary erosions
of the mechanical action of parasites,
the miofibroblasts hyperplasia and their
subendotelial  migration, the deposit of
mucopolysaccharides mainly in the internal
half of the media, with the fragmentation
of leukocytes and the emergence of dissected
aneurysms; 3. Lung injury represented
consistently by microthrombosis, hemorrhagies,
emphysema, interstitial pneumonia, interstitial,
vascular and pleural sclerosis. Interstitial lung
cellular hyperplasia causes a significant barrier to
oxygenation. Most significantly due to restricted
pulmonary vascular capacity and subsequent
pathology. 4. The liver manifested hydrolytic
dystrophy due to parasite toxicity, acute and
chronic congestion and vascular sclerosis; 5.
The kidneys have revealed the presence
of membranous and membrano-proliferative
glomeruli  produced by immune complex
deposits caused by systemic parasitism and
tubular epithelial dystrophic processes.
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