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Abstract

Pulmonary dirofilariasis is a rare entity caused by Dirofilaria, a dog worm that is transmitted to humans by mosquitoes. The filarial
nematode enters the subcutaneous tissue, travels to the right ventricle, dies and then embolizes the pulmonary vessels causing a small
pulmonary infarction, which subsequently appears as a solitary nodule. Although these nodules are usually identified incidentally by chest
radiography in asymptomatic patients, the lesion is generally presumed to be neoplastic. Diagnosis is made by surgical excision. Awareness
of this benign entity is important in the differential diagnosis of pulmonary coin-lesions. © 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

Pulmonary dirofilariasis is a rare, zoonotic disease,
caused by Dirofilaria immitis or Dirofilaria repens that is
usually transmitted from dogs or other carnivores to humans
by mosquitoes, with a tropical and subtropical distribution
in Southern Europe, Asia, Australia and North and South
America [1]. Only 12 cases of human pulmonary dirofilar-
iasis have so far been reported in Europe out of a world-
wide total of about 180 cases [2,3]. We report about two
new cases due to D. repens which is a parasite of the dog
which is present only in the Old World.

2. Case reports
2.1. Patient 1

In June 1997, a 56-year-old woman was evaluated for
arthroscopy and found to have a new pulmonary nodule in
the right lower lobe by chest roentgenogram. The patient
was asymptomatic and past pathologic history was unevent-
ful. Serologic and pulmonary function tests were normal.
Computed tomography (CT) of the chest demonstrated a
non-calcified, well-defined 1.5 cm mass in the posterior
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segment of the inferior pulmonary lobe without pleural reac-
tion or hilar or mediastinal lymph nodal enlargements.
Bronchoscopy was negative, as was cytological examina-
tion of the bronchoalveolar lavage. Trans-thoracic fine-
needle aspiration showed necrotic lung parenchyma, but
necrotic primitive or secondary lung neoplasm could not
be excluded. The patient underwent right lateral muscle
sparing mini-thoracotomy and wedge resection of the lesion
in the right inferior lobe. Frozen sections revealed the
absence of neoplastic cells and negativity of the resection
margins. The operation was terminated, the postoperative
stay was uneventful and the patient was discharged home on
day 4. Pathologic analysis confirmed a pulmonary infarction
due to D. repens. Four years after surgery, the patient is
well.

2.2. Patient 2

In August 2001, a 62-year-old asymptomatic male ex-
smoker was found to have a 1.0 cm right upper lobe pulmon-
ary nodule on routine chest radiography. CT confirmed a
non-calcified right upper lobe nodule: the mediastinum
resulted negative as did the pleural space. The patient’s
past history revealed an episode of high fever of unknown
cause 20 years before. All serologic evaluations were nega-
tive. Bronchoscopy and cytology on bronchoalveolar lavage
were both negative. Trans-thoracic fine-needle aspiration
revealed ‘non-diagnostic’ specimens. The patient under-
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Fig. 1. Cross-section of the parenchymal granuloma with the pulmonary
artery centered by fragments of the parasite (hematoxylin and eosin stain
with Weighert reaction for the elastic fibers, X 20).

went right lateral muscle sparing mini-thoracotomy and
wedge resection of the lesion in the right upper lobe: frozen
section excluded primary or secondary lung neoplasms; the
operation was terminated and the patient discharged home 3
days after surgery. Pathologic analysis confirmed pulmon-
ary infarction caused by D. repens (Fig. 1).

3. Comment

D. immitis and D. repens, filarial nematodes, are an
unusual cause of solitary pulmonary nodules. The first
case of human pulmonary dirofilariasis due to D. immitis
was described by Dashiell in the USA in 1961 [4]. The
majority of patients described world-wide reside in the
south-eastern United States. Other countries that have
reported cases are Japan, Australia, Italy, Costa Rica and
The Netherlands. In Italy in general, and in the area of
Piedmont in particular, the prevalence of dirofilariasis is
one of the highest reported world-wide and the zoonosis is
due to D. repens [5].

Hosts, other than the dog, include cat, fox, muskrat, wolf,
otter, coyote, sea lion and jackal [1]. The adult female
nematode lodges in the right ventricle of the dog, attaining
a length of up to 30 cm and a width of 3—4 mm; the male
develops to about half that size. The female sheds up to
several thousand microfilaria daily, and an infected dog
may circulate several hundred per millimeter of blood.
The microfilaria are transported by a mosquito vector
(Culex, Aedes or Anopheles [6]) to another animal’s integu-
ment through which they migrate into subcutaneous tissues
and muscle sheaths where they reside, molt and mature for
80-120 days. They further migrate through capillaries to the
heart, where the worm reaches maturity in about 6 months to
initiate the cycle again. A similar course has been postulated
to explain human infections. However, the human environ-
ment is apparently unsuitable for propagation of this cycle:

the adult worm dies and embolizes to the lung causing a
pulmonary infarction [7,8].

Most human infections have been in adults. The patients
are generally asymptomatic, and a single pulmonary nodule
from 1 to 3 cm is identified in the periphery of the lung on
routine chest radiography [3,5,9]. Occasionally, multiple
nodules miming lung metastatic disease can be observed.
The thoracic CT scan helps to better characterize the
nodules and some patients have multiple and/or bilateral
lesions that could suggest histoplasmosis, Wegener’s gran-
ulomatosis, septic emboli, or metastatic carcinoma, and in
these cases, a biopsy specimen is necessary to establish the
final diagnosis. Clinical symptoms may include cough,
chest pain, hemoptysis, fever, chills and malaise [3,5,9].

Macroscopically, the lesion appears as a well-circum-
scribed, grayish-yellow rounded nodule, containing a dead
parasite within a thrombotic pulmonary artery, surrounded
by a normal lung [3]. Microscopic analysis reveals that the
center of the involved parenchyma has undergone coagula-
tion, necrosis, enveloped by a granulomatous zone
composed of epithelial cells, plasma cells, lymphocytes
and occasional giant cells [3,9]. Peripherally, the lesion is
demarcated by fibrous tissue, and the lung parenchyma
contains scattered collections of lymphocytes, macrophages
and eosinophils [3,9]. Pulmonary vessels, in the area of the
nematode or even in tissue located some distance away, may
have varying degrees of endoarteritis [3,9].

Dirofilariasis should be included in the differential diag-
nosis in patients with asymptomatic, small, solitary pulmon-
ary nodules. Serologic tests, trans-thoracic fine-needle
biopsy, bronchial washing, biopsy and sputum cytological
analysis lack specificity for accurate diagnosis [10]. Diag-
nosis by fine-needle aspiration biopsy is rare, although para-
site fragments have been identified in two reported cases [7],
obviating the need for excisional biopsy. Risks of dissemi-
nation when needle biopsy is used are null, because the
parasite embolizes to the lung after its death. Simple surgi-
cal excision is recommended unless dirofilarial fragments
are found by needle aspiration [9].

Human pulmonary dirofilariasis is a benign condition,
transmitted by mosquitoes to humans as an accidental
host, that results in small, solitary peripheral pulmonary
nodules. Awareness of this entity is important in the differ-
ential diagnosis of pulmonary coin-lesions in the areas of
the world in which the prevalence of the dirofilariasis is
reported to be significant.
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