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SUMMARY

Introduction Dirofilariasis is a zoonosis caused by nematodes from the genus Dirofilaria, which is a parasite
in dogs and other canids, and humans get infected by a mosquito bite. In Europe, the number of patients
outside the endemic area is increasing. So far, more than 2,850 cases of human dirofilariasis have been re-
ported worldwide. In the last 20 years, we have had only two confirmed cases in our institution. The disease
is manifested in a cutaneous, visceral, and ocular form. From the initial infection, the first symptoms can
take several years to manifest. The diagnosis can be confirmed histologically, morphologically, and/or by
molecular techniques. The treatment includes surgical removal of the parasite and antiparasitic therapy.
Case outline The paper presents two cases of Dirophilaria repens infection. The first patient had a mi-
gratory nodular facial skin change for several years. After the skin induration incision in the zygomatic
region, a 7-cm-long worm was extracted, later identified as Dirophilaria repens. The pathohistological
finding of the extirpated change showed that it was a granuloma inflammation. The second case was
a patient with a persistent cough and hemoptysis, with a morphologically verified nodular change in
the pulmonary parenchyma. The pathohistological finding of the extirpated change showed a chronic
granulomatous inflammation and the presence of parasites. The treatment of both patients resulted in
a complete recovery without complications.

Conclusion In case of subcutaneous nodules or unclear lung changes, dirofilariasis should be considered.
Video-assisted thoracoscopic surgery is the leading diagnostic surgical procedure concerning dirofilariasis,
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and a significant therapeutic modality.
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INTRODUCTION

Dirofilariasis is a zoonosis caused by nematodes
from the genus Dirofilaria. The parasite is trans-
mitted to humans from infected animals, most
often dogs, accidentally, by an infected mosquito
bite. The infection includes only one worm, and
it may take several decades until the first symp-
toms occur. The disease is benign and very rare
outside the endemic area. In Europe, the number
of patients has been steadily increasing for the
last ten years [1]. There are three forms of the
disease, subcutaneous, visceral and ocular.

By the year 2012, there were 1,782 cases of
human dirofilariasis reported, out of which 1,410
in Europe, and 372 in the USA [2]. In Serbia, 37
cases were reported by 2014 [3]. The diagnosis
is based on anamnestic data, clinical course, pos-
sible parasite visualization, surgical extirpation,
pathohistological verification, and, rarely, sero-
logical diagnosis. The treatment can be surgical
and conservative. Prophylaxis includes the treat-
ment and prophylaxis in dogs as a reservoir, the
suppression of mosquitoes as vectors, and the
protection of humans by means of repellents.

CASE REPORT

This paper presents two cases of Dirofilaria
repens infection, which were confirmed at the

Clinic for Infectious and Tropical Diseases of the
Military Medical Academy in the last 20 years.
The first case was diagnosed in 1998 in a
woman aged 64 from the village of Kusadak,
located in the vicinity of Belgrade. She had
had a migratory nodular facial skin change
for several years. Since her youth, the patient
had been having a dry, irritating cough, and
later some problems in the form of redness
and itching of the skin. Three years prior to
diagnosis, some migratory tumor changes oc-
curred on the scalp, and then she developed
swelling and redness of the upper eyelid region.
Further on, pain, redness and skin induration
of the right zygomatic region occurred. When
pressure was applied to the induration, a vital
7-cm-long parasite was extracted (Figure 1).
The identification was carried out at the Insti-
tute of Medical Biochemistry of the Military
Medical Academy where D. Repens female
was confirmed. The patient’s clinical findings
were dominated by a zygomatic bone swelling,
together with induration and hyperemia. All
laboratory findings were within reference val-
ues, while serological analyses were negative.
Histopathological examination of the extir-
pated change showed granuloma inflammation.
The second case was diagnosed in 2018 in a
72-year-old male from Belgrade. He first came
to the doctor’s due to persistent cough and he-
moptysis. Morphological tests and multislice
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Figure 2. Multislice computed tomography of the thorax showed a
lobulated, infiltrative change 16 X 16 X 11 mm in segment VI of the
right lower lung lobe

computed tomography (MSCT) of the thorax showed a
lobulated, infiltrative change 16 x 16 x 11 mm in seg-
ment VI of the right lower lung lobe, showing signs of
infiltration of the surrounding parenchyma, followed by
minimal pneumonitis (Figure 2). Video-assisted thoraco-
scopic surgery (VATS) was performed and a knot tissue
sample 27 x 15 mm in size was obtained. Histopathological
examination showed chronic granulomatous inflamma-
tion with necrosis similar to dirofilariasis. The patient was
feeling well all the time and all his laboratory parameters
were within reference values. Albendazole therapy was a
used for 28 days. In the further course of the disease, the
patient lost all subjective symptoms, while the definitive
suspicion of a malignant neoplasm was removed by the
control MSCT thorax examination.

DISCUSSION

Natural hosts of Dirofilaria are dogs and wild canids, such
as foxes, wolves, and raccoons. Humans get infected by a
mosquito bite. In Serbia, every species of mosquitos trans-
mits the parasite [4]. The infection in humans is most com-
monly caused by three species: D. immitis, D. repens, and
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D. tenius. Dirofilaria immitis usually causes human pulmo-
nary dirofilariasis throughout the world, while subcutane-
ous dirofilariasis caused by D. repens is recorded in Europe
[5]. These two species are able to cause both pulmonary
and extrapulmonary infection. It most commonly occurs
in adults between the ages of 21 and 60 years (ESDA),
but the case of a 14-month-old child with Dirofilaria in
the scrotum region has also been described, which is its
most common localization in children [6]. Women are
more likely to be infected than men, but without a sig-
nificant statistical difference. Generally, it occurs rarely
in people, has a benign character, and, in most cases, the
diagnosis is made by histopathological examination, and
extremely rarely, as in our first case, by the evacuation of
a live parasite.

The endemic areas for dirofilariasis are Asia, Africa, the
Mediterranean, but in the past decade, there has been an
increasing number of cases reported outside the endemic
area, i.e. in the region of northern and central Europe [1].
The highest percentage of cases was registered in Italy
(66%), followed by France (22%), Greece (8%), and Spain
(4%) [7]. D. repens spread faster than D. immitis from the
endemic areas of southern Europe to northern Europe [8].

Risk factors and predispositions are not clear and well
defined. The number of dogs in a given area, the preva-
lence of infection, the number of infected mosquitoes, and
human exposure can contribute to the spread of the disease
in certain geographical areas. It is believed that the risk
of human pulmonary dirofilariasis is greater in periods
of natural disasters, most likely due to the occurrence of
floods, more mosquitoes, and an increase in the number of
stray dogs [1]. In Serbia, during a period of 10 years, dog
seroprevalence went from 7% to 26.9% (2004-2014) [9].

The anatomical localization as well as the clinical pre-
sentation of this parasite varies. Ophthalmic presentation
accounts for 40% of reported cases. Nodular localization is
found on the head and neck in 18.9-25.3%, in the extremi-
ties in 14.8-22.1%, in the torso in 11.4-11.8%, in male
genitalia in 2.9-4.1%, in female breasts in 2.5-2.7% of the
cases. Cases of unencapsulated forms in peritoneum have
also been described in 0.6% of cases [10]. A large major-
ity of patients with dirofilariasis had one painful subcu-
taneous nodule, without signs of infection. In the case of
ocular localization, symptoms are the feeling of burning,
itching, and pain in the eye. The majority of patients with
pulmonary dirofilariasis are asymptomatic, while 38% have
symptoms in the form of cough, fever, and hemoptysis [8].

The diagnosis of the disease is based on the possible
visualization of the parasite, as well as the pathohistologi-
cal verification. VATS has been proven to be the best, both
diagnostic and therapeutic, method, because in this way a
safe differential diagnosis is performed concerning malig-
nant diseases, tuberculosis, pulmonary thromboembolism,
and Wegener’s granulomatosis [2].

There are serological tests, but they are rarely available,
are not satisfactory, give cross-positive results with other
filariases, most commonly with Toxocar canis nematode
[2]. Bearing in mind all the aforementioned, we may con-
clude that serological tests should be used exclusively as
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supplemental diagnostic procedures. Eosinophilia is pres-
ent in less than 20% of cases [2]. The differential diagnosis
of pulmonary forms of dirofilariasis between a malignant
tumor and benign lesion is a major diagnostic challenge.
Usually, lesions are detected in the lower right lung, in the
form of subpleural pulmonary nodules, 1-3 cm in size.
Pulmonary nodules can be individual, multiple, and bilat-
eral. Their radiological signs are non-specific, which causes
differential diagnostic problems that cannot be resolved by
diagnostic procedures such as MSCT and nuclear magnetic
resonance. However, VATS leads to the ultimate and de-
finitive diagnosis, which puts this diagnostic therapeutic
modality first in diagnostics, but also in the treatment of
human dirofilariasis. After performing the VATS resection
and diagnosis of human dirofilariasis, other therapeutic
procedures are not necessary [1].
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XymaHa aupodunapujasza
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In conclusion, the treatment is both surgical and con-
servative. Conservative treatment involves the use of
ivermectin or albendazole for four weeks. In many cases,
causative therapy is not necessary before the surgery. Tu-
molskaya et al. [6] suggest that the patient should be given
a single dose of ivermectin with three doses of diethylcar-
bamazine if there is a marked suspicion of dirofilariasis.

The importance of dirofilariasis is increasing with re-
gard to global warming, increased number of pets, and
human migrations. The number of the diseased is rising
and the geographic distribution is changing, especially in
northern Europe, outside the endemic area. In case of sub-
cutaneous nodules or unclear lung changes, dirofilariasis
should be considered. VATS is the leading diagnostic surgi-
cal procedure concerning dirofilariasis, and a significant
therapeutic modality.

6.  Tumolskaya NI, Pozio E, Rakova VM, Supriage VG, Sergiev VP,
Morozov LF, et al. Dirofilaria immitis in a child from the Russian
Federation. Parasite. 2016; 23:37.

7. Klochko A, Wallace MR. Dirofilariasis. Update: Jul 22, 2013.
Available at emedicine.medscape.com/article/236698.

8.  Capelli G, Genchi C, Baneth G, Bourdeau P, Brianti E, Cardoso L, et
al. Recent advances on Diforilaria repens in dogs and humans in
Europe. Parasit Vectors. 2018; 11(1):663.

9. Savic, Vidic¢ B, Pajkovi¢ D, Spasojevi¢-Kosic Lj, Medic S, Potkonjak
A, et al. Overview of dirofilariosis in Serbia during the last the
years 2004-2014 and current status of the disease. Fourth
European Dirofilaria and Angiostrongylus Days, July 2-4, 2014;
Budapest, Hungary.

10. ESDA. Guidelines for clinical management of human dirofilaria
infections. Copyright 2017.

CeetnaHa Monosuh', BecHa berosuh-Kynpelwarnh'? Hatawa Bewosuh?
'BojHOMeAMLIMHCKa akafieMmja, KnuHnKa 3a nHdeKTUBHe 1 Tporcke 6onect, beorpap, Cpbuja;
BojHoMeaMLMHCKa akageMuja, MegnumHckm gakyntet, beorpag, Cpbuja;

*BojHomeamMLUMHCKa akagemMuja, Knukika 3a rpyaHy xupyprujy, beorpag, Cpbuja

CAMETAK

YBopa [npodunapmjasa je 300HO3a 13a3BaHa HEMATOLOM 13 PoAa
Dirofilaria, koja je napa3uT naca u Apyrx KaHWAA, a YOBEK Ce VH-
durumpa ybonom komapua. Y EBponu ce nosehasa 6poj obonenmx
BaH eHAemcKor nogpyuja. [lo capa je y cBeTy npujaB/beHO BULLE
of 2850 cryyajeBa xymaHe gupodunapujase. Y Halloj ycTaHoBY
cy y nocnepfbiix 20 roavHa notepheHa camo ABa Ciyyaja XymaHe
avpodunapujase. bonect ce MaHudecTyje Kao KyTaHa, BucLienap-
Ha 1 opTanmmuyHa dopma. 1o nojase NpBuUX cMMToMa 6oniecTu
MOXe NPohu 1 BuLLIE AeCeTHA FOAMHA Of HaCTaHaKa NHdeKLyje.
[lnjarHo3a ce MoXe NOTBPAUTY XUCTOMOLIKN TN MOPHONOLLIKA
1/Viny NPUMEHOM MOJIEKYTIAPHX TEXHIKA. J1euerse je XnpypLUIKO
yKNakbatbe NapasuTa 1 NpUMeHa aHTUNapasuTapHe Tepanuje.
Mpukas 6onecHnka Y pagy Cy nprikasaHa fga ciyyaja MHdek-
uuje Hematogom Dirofilaria repens. MpBa 6onecHnua je BuLLe
rofuHa umarna npoMeHe Ha KOV L@ MUrpaTopHOT KapakTepa
ca opmmparbem HogynapHe npomene. Mocne nHUM3Kje NHAY-
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paLuje Ha KOXW 3uroMaTyHe peruje nsBaheH je LpB Bennym-
He 7 cm, Koju je npeHTndrKoBaH Kao Dirofilaria repens. Dpyru
CNyyaj je 6ONECHNK ca 3PaKeHUM KallsbeM 1 XeMONTH3Mnjama,
KOA Kora je MopQOoNOLLKVM NpeTparaMa ycTaHOB/beHa MPoMeHa
HogynapHor usrnefa y nnyhHom napeHxumy. MaTtoxncTonowKm
Hanas ekcTupnvpaHe MPOMEHe je MOoKa3ao XPOHUYHO rpaHy-
JIOMCKO 3anasbetbe 1 MPUCYCTBO NapasuTa. [1aToxMcTonoLwKm
Harna3 ekCTpnnpaHe HoAyNapHe NPOMeHe Y LIeNIoCcTN Ha MecTy
n3BaheHor napasuTa je MoKasao fa ce paau O rpaHysIOMCKOj
nHdnamaumju. Jleuerwe ob6a 6onecHyiKa je 3aBpLUEeHO YCNeLHo.
3aK/byyaK Y ciyyajy nojaBe NOTKOXKHMUX HOAYNA U HejaCHUX
npomeHa Ha ninyhuma Tpeba MucnnT Ha supodunapmjasy. Bu-
[eoacncTpaHa TOPaKoCKOMCKa XMpypruja je XvpypLuka npo-
Liegypa Koja 3ay3uma Boaehe mecto y npoliecy funjarHOCTMKe
Anpodunapujase, anu 1 3HavajaH TePANUjCK1 MOAANNTET.
KmbyuHe peun: gupodunapujasa; napasnTosa; BUAEOACUCTY-
paHa TopaKOCKOMCKa Xvpypruja
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