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ARTICLE INFO ABSTRACT

When presented in unusual manner, human dirofilariosis is hard to recognize and often leads to misdiagnosis
and unjustified use of various medications. Herein, we report a rare case of Dirofilaria infection localized in
buccal mucosa.

A 45-year-old male, residing in the Central Serbia, developed striking edema of buccal mucosa followed by
leucocytosis, with both neutrophylia and eosinophylia. Thirty days after first symptoms occurred, nodule was
formed along the lateral edge of right maxilla. Therefore, patient underwent surgical extirpation and subsequent
histopathological analysis of the specimen revealed the presence of a nematode. Based on morphological
characteristics of detected parasite, the diagnosis of submucosal Dirofilaria repens-like infection was made. The
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diagnosis was confirmed, being the first case in the world analyzed by molecular methods.
So far, only 13 such cases have been reported worldwide and our paper brings attention to rare form of this
zoonosis and updates the data about human dirofilariosis in buccal mucosa.

1. Introduction

Dirofilariosis is vector-borne zoonosis caused by roundworms of
genus Dirofilaria (D.). More than 40 species are described in this genus
[1], while D. immitis and D. repens have adapted to animal (canine and
feline) and human hosts with distinct biological and clinical implica-
tions [2,3]. In both of these species, biological vectors are mosquitoes
usually belonging to Aedes, Culex, Anopheles or Mansonia genera [3]
with Aedes vexans, Culex pipiens, and Aedes albopictus being the main
vectors in Europe [4]. During the blood meal, these transient hosts
transmit infectious, third-stage, filarial larvae to permanent hosts,
mainly dogs [5]. Maturation of larvae is then continued inside defini-
tive host until adult parasites are formed. Life cycle is finished when
pregnant female produces microfilariae that enter the peripheral blood,
where they can be ingested by mosquitoes [3].

Humans can become accidental hosts in the same way. However,
further development of parasites in infected person is normally stopped

since these nematodes are only partially adapted to humans as hosts
[3]. Still, there are cases of adult parasites and microfilariae [6] found
at lesion site and even some reports of microfilariae present in per-
ipheral blood [7,8].

Human dirofilariosis manifestations depend on species involved and
site of mosquito bite. Most frequently, it manifests in the form of sub-
cutaneous nodules. These tumor-like lesions usually appear on head,
arms and trunk, but even breasts or male genitals can be affected [5].
Ocular forms of dirofilariosis are described separately because of their
specific localization and possibility of severe complications [9]. Almost
all periorbital and orbital structures can be afflicted, but most often this
infection is presented as subcutaneous nodule in the eyelid or as sub-
conjunctival or subtenonian space affliction. Both subcutaneous and
ocular forms are referred to as superficial and in most of the cases they
are caused by D. repens. In addition, intramuscular D. repens infection
has also been reported [10]. This species is the most prevalent from
genus Dirofilaria in Europe, especially in Mediterranean regions and in
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the Eastern parts of continent [11]. On the other hand, D. immitis is
considered as New World pathogen, although its prevalence in Europe
is rising [12,13]. This species usually causes visceral disease, most
frequently presented as lung nodules. Sometimes, these pulmonary le-
sions can imitate malignant tumor during radiological examination
[13].

Diagnosis of human dirofilariosis is based on analysis of worm,
rarely worms, extirpated from nodule during surgical intervention. In
this occasion, only formed, mature adults can be identified by para-
sitologists, based on morphological characteristics. On the contrary,
when worm is immature, the determination is only possible by mole-
cular tools which are not affordable to the most laboratories. Recently,
reports of in-house serological tests for detection of specific antibodies
are promising for indirect diagnosis of this infection in humans [14,15].

From epidemiological point of view, the occurrence of human dir-
ofilariosis in some regions correlates with prevalence of this parasitosis
in dogs. Many studies conducted on the territory of Serbia highlighted
that this region is endemic for dirofilariosis in asymptomatic dogs with
prevalence ranging from 3% in the southern to 8% in the northern
regions [16,17].

With emerging of this zoonosis, knowledge about dirofilariosis and
consideration of Dirofilaria infection in patients presenting with un-
explained nodules is going to be important in future.

This paper describes the case of human dirofilariosis of buccal
mucosa with the goal to point out a rare manifestation of Dirofilaria
infection in humans, to update human dirofilariosis data and to com-
pare clinical findings, prognosis and treatment of this case with other
documented infections of the same localization.

2. Case report

The reported case describes submucosal form of human dirofilar-
iosis, which is, in the light of current knowledge, very unusual and rare.
The patient was 45-year-old male office worker with no significant past
medical history. In November 2017, the infection started dramatically,
with a striking edema of buccal mucosa which caused asymmetrical
deformity of the face (Fig. 1). During the collection of anamnestic data,
the patient was unable to remember any face injury or insect bite and
had no history of traveling abroad.

Clinical presentation and blood analysis that revealed leucocytosis,
with both neutrophylia [7.9 X 10°/L (reference values 1.1-6.5 x 10°/
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Fig. 2. Coronal T1- weighted MR image displays an inhomogeneous, well de-
fined nodular lesion in the posterior part of the right buccal space, in front of
right masseter muscle (arrow). The lesion is isointense to the muscle that is not
invaded.

L)] and eosinophylia [1.1 X 10°/L (reference values 0.0-0.4 x 10°/ L)1,
aroused suspicion of bacterial infection followed by allergic reaction.
Therefore, the patient was routinely treated with antibacterial, anti-
histamine and antiedematous therapy. In the first few days of treat-
ment, patient's condition slightly improved. However, four to five days
after the initiation of therapy, symptoms and signs recurred, leading to
therapy modification. Antibiotics were changed several times and pa-
tient received penicillin G procaine (600,000 units/day), gentamicin
(250 mg/day), metronidazole (2 g/day), ciprofloxacin (1 g/day) and
amoxicillin (1 g/day). Thirty days after first symptoms occurred, soli-
tary, firm and movable, 20 X 15mm nodule was formed along the

Fig. 1. Striking edema of buccal mucosa which caused asymmetrical deformity of the face in patient — frontal and lateral view.
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Fig. 3. Axial T2w/STIR MR image shows well-defined lesion with high signal
intensity (arrow) and increased signal intensity of surrounding diffuse in-
flammation.

lateral edge of right maxilla. On the same day, patient was referred to a
local clinic for maxillofacial surgery.

2.1. Magnetic resonance (MR) analyses

Prior to the surgical intervention, magnetic resonance imaging
(MRI) examination was performed. Coronal T1-weighted MRI scans
displayed well defined nodular lesion isointense to the muscles in the
right buccal space (Fig. 2). On the other hand, this node had high signal
intensity on T2-weighted and STIR (fat suppression technique) MR
images (Fig. 3). The lesion was surrounded by a diffuse inflammation
that exhibited low signal intensity on T1w and high signal intensity on
T2w and STIR which is typical for granuloma. The differential diagnosis
included sarcoidosis, foreign body reactions, tuberculous lymphade-
nitis, sarcoma and myxoma.
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2.2. Histopathological examination

After surgical extirpation, the microscopic observation of the his-
tological sections revealed the presence of a nematode, enclosed in the
nodule, showing morphological features of a filarioid parasite.
Surgically resected mucosal specimen was a gray-pink nodular frag-
ment, measuring 15 mm in diameter with a small cystic space on gross
examination. The specimen was thoroughly reviewed in multiple his-
tological sections stained with haematoxylin and eosin (H&E).
Histopathological examination revealed sections of fibrous connective
tissue and fascicles of skeletal muscle fibers with a pseudocystic cavity
lined by intense inflammatory cell infiltrate composed of numerous
plasma cells and occasional neutrophils, eosinophils and lymphocytes.
This cavity contained transversal sections of the parasitic worm im-
mediately surrounded by granular and amorphous lipoprotein debris.
The sections of a helminth disclosed thick multilayered cuticle with
longitudinal ridges on the circumference, as well as intestinal and re-
productive tubes enveloped by well-developed muscular layer (Fig. 4).
Based on morphological characteristics of detected parasite and epi-
demiological data, the diagnosis of submucosal Dirofilaria repens-like
infection was made.

2.3. Blood analyses

The modified Knott's technique was applied to concentrate and to
detect blood circulating microfilariae. One ml of EDTA-anticoagulated,
peripheral blood of patient was mixed with 10 ml of 2% formalin in a
15-ml tube and centrifuged for 5 min at 1500 x g. The supernatant was
discarded and a drop of 0.1% methylene blue stain was added to the
sediment. The sediment was transferred onto the center of slide and
examined as a wet mount under the light microscope. Parasitological
analyses of peripheral blood using a modified Knott test showed no
circulating microfilariae.

2.4. Molecular analysis

For the identification to species level, DNA was extracted from the
paraffin block using the QIAamp DNA FFPE Tissue Kit (Qiagen) fol-
lowing the manufacturer's instructions. The extracted DNA was dis-
solved in 50 pul of double distilled water and submitted to molecular
amplification using the primers COIintF (5-TGATTGGTGGTTTTGG
TAA-3’) and COIintR (5- ATAAGTACGAGTATCAATATC-3’), which
amplified a fragment of about 650-bp from the filariod-cox1 gene

Fig. 4. Transverse section of parasite surrounded by inflammatory cell infiltration stained with H&E (100 X magnification).
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Bulgaria:
-1 published case of human
dirofilariosis of buccal mucosa?
-To date, 49 cases of D. repens
infection have been published #*!
- The prevalence of D. repens
infection in dogs is 4.8 %

Serbia:
~This case of human
dirofilariosis of buccal mucosa
- To date, about 40 cases of D. repens
infection have been published™*
% - The prevalences of D. repens and

D. immitis infection in dogs vary
from 17.2% to 42.6% and 1.6% to
iz 22.9%, respectively
- 1 published case of human
dirofilariosis of buccal mucosa®
- To date, in the USA, about 110 cases
of D. immitis infection have been
reported, 3 cases of D. repens infection
in travelers and 1 case of D. fenius
infection™%

- The prevalence of D. immitis infection in
dogs in the USA is 1.4%, with 5.5% prevalence
within the state of Texas. In Texas, the incidence’
increased year on year (2.72%, 2.80%, 2.97%
and 3.19% in 2013, 2014, 2015 and 2016,
respectively)® ¢'

Brazil:

-1 published case of human
dirofilariosis of buccal
mucosa (unidentified to the
species level)

-To date, D. repens has not
been found on this territory*
~The prevalence of D.
immitis infection in canids
varies from 2.3% to 45%"
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China, Hong Kong:
-1 published case of human
diroflariosis of buccal mucosa®
-To date, 8 cases of Dirofilaria

infection have been published (4
cases of D. repens infection and 4
) cases of D. hongkongensis infection) %

- In Southem China, 13.6% of dogs
are seropositive for diroflariosis, while
D. immitis can be found in 10% of
stray dogs in Hong Kong®

o >
Sri Lanka: = N
-7 published cases i~ Y

of human
drofilariosis of

India:
- 3 published cases of
human dioflariosis of
buccal mucosa®*

-To date, 92 cases of
Dirofilaria infection have
been published (77 cases

buccal mucosa® o
f ns infection,
S4D. opans nection, 3 ~To date, 173 cases 8
infaction, 3 cases of D. of Dirofilana infection AN
tenius infection, while in 9 have been published
cases authors did not (D. repens was the
menton the speciosysana  Causaine agentin
- The percentage of al cases)
parasitemia from D. - Sii Lanka “‘;f
repens in dogs varies from reported Dirofilaria
12% to37%> infection rate of "
almost 60% in dogs™ ;

Fig. 5. Distribution of human and canine dirofilariosis among countres in which dirofilariosis of buccal mucosa has been reported.

fragment [18]. Conventional PCR was performed in a final volume of
25yl under the following final conditions: 10X buffer including
1.5mM MgCl,, 0.2 mM of each deoxynucleotide triphosphate (dNTP),
1 mM each of forward and reverse primers, and 1 unit of polymerase
(BIOTAQ, Bioline, UK). To test the specificity of the reaction, 2ml of
DNA extracted from Dirofilaria immitis and equivalent volume of double
distilled water were included in each PCR run as positive and negative
controls, respectively. The amplification was performed in a thermo-
cycler (BIO-RAD, USA) using the following cyclic profile: initial dena-
turation at 94 °C for 10 min, followed by 5 cycles of further denatura-
tion at 94 °C for 30s, annealing at 52 °C for 45s and an extension at
72 °C for 1 min, followed by 30 cycles of further denaturation at 94 °C
for 30 s, annealing at 54 °C for 45 s and an extension at 72 °C for 1 min,
followed by a final extension for 7 min at 72 °C.

The PCR final products were separated by stained
(SafeViewBiologicals, UK) 1.2% agarose gel electrophoresis at 100 V for
45min and visualized on a UV transilluminator (BIO-RAD, USA).
Amplicons of expected size were then purified and sequenced (BioFab
Research, Italy).

The resulting chromatograms were analyzed and edited in the
computer software Chromas version 2.33 (Technelysium Pty Ltd.,
Australia). The sequences obtained were compared to sequences pre-
viously deposited in GenBank and available at the website (http://
www.ncbi.nlm.nih. gov/genbank/) by using the BLAST application.

The sequence analysis showed a match of 100% with the sequence
from the same gene of the species D. repens, deposited in GenBank
(Accession number DQ358814.1).

Twenty days after surgical intervention, patient was fully recovered
and haematological parameters were completely normalized. Also,
during a 12-month follow-up period, the patient did not present any
clinical evidence of recurrence.

3. Discussion

In Europe [11,19-21], D. repens is the dominant species and it
mainly causes subcutaneous and ocular forms of human dirofilariosis.
Human dirofilariosis of the buccal mucosa is very unusual and rare.

So far 13 cases of this form are reported in the whole world, with only a
few of them confirmed to the level of species (Table 1). This species
identification was based only on parasitological examination and it
showed D. repens domination [22-30]. Besides these 13 reports, several
cases of subcutaneous Dirofilaria infection on cheek were misidentified
as oral dirofilariosis [31,32]. Although these two conditions are diffi-
cult to distinguish clinically, it does not have an impact on the patient's
treatment.

From the epidemiological point of view, among the 7 countries in
which dirofilariosis of buccal mucosa has been noted, the highest
number of human infections caused by these nematodes have been
recorded in Sri Lanka, USA and India, where, to the best of our
knowledge, amounts to as many as 173 cases [33-35], 114 cases
[32,36] and 92 cases [27-29,31,37-48], respectively. Therefore, it is
not surprising that the submucosal, buccal form was found in the most
patients from these regions.

Similarly, the increased number of human dirofilariosis was de-
termined on the territory of Bulgaria (49 cases) [49-51], Serbia (40
cases) [20,21], Brazil (33 cases) [52-55] and Hong Kong (8 cases)
[26,56-58] where the mucosal form was also reported. In addition,
studies that have examined the epidemiological profile of canine dir-
ofilariosis in these countries have shown high infection rates in dogs in
Sri Lanka (almost 60%) [35], some parts of Serbia (up to 42.6% for D.
repens infection and up to 22.9% for D. immitis infection) [20], India
(12% to 37% for D. repens infection) [39], some parts of Brazil (up to
45% for D. immitis infection) [3] and Hong Kong (10% for D. immitis
infection) [56]. On the other hand, significantly lower prevalence rates
have been determined in dogs in Bulgaria (4.8% for D. repens infection)
[59] and USA (1.4% for D. immitis infection, with 5.5% prevalence
within the state of Texas) [60,61] (Fig. 5).

Based on the literature data, this is the second described case of
dirofilariosis involving buccal mucosa in Europe and the first one in the
world confirmed by molecular methods. Considering rareness of this
form of the disease, it is no wonder that establishing of right diagnosis is
a challenge.

Infection typically begins as a buccal mass and it often takes months
before swelling bring patient to a hospital. Existence of such a nodule in
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oral cavity is usually misinterpreted by clinician as either benign or
malignant tumor. The lesion can also be mistaken for sialolithiasis,
granulomatous diseases, mucocele, lymphadenopathy, cyst or abscess,
as well as salivary gland neoplasms [22,24]. In our case, due to sudden
onset of diffuse swelling and with no distinctive lump, tumor was not an
option but instead bacterial infection was assumed. Eosinophilia, which
was also present in some other patients with buccal dirofilariosis
[23,24,29,30], was in this case attributed to allergic reaction.

When the node appeared, it was movable and firm, similarly to the
majority of other cases [23,25-28,30]. Other symptoms, such as
itching, pain and tenderness described in some of the cases were not
reported by our patient [25,26,28,30]. His medical history did not re-
veal any significant medical conditions and the fact that he did not
leave the country suggests that this was autochthonous infection.

Performed routine imaging methods were inconclusive and without
clinical suspicion, while specific imaging techniques, such as post
contrast MR studies, that could have revealed parasitosis, were not
requested. This long wandering during diagnostic procedures and
clinical examination give rise to unnecessary, excessive use of a large
number of different antibiotics, the long-term upset, fear and after di-
agnosis, distrust of the patient. Hence, promising in-house serological
tests that detect antibodies will be of a great help in future for indirect
diagnosis of human dirofilariosis [14,15].

To conclude, raising awareness of this zoonosis is needed, especially
since it is expected that global warming, migration of people and ani-
mals, as well as changes in vector population ecology will influence its
emerging in areas, so far considered as Dirofilaria free-zones. This claim
is also supported by the recently published data of autochthonous D.
repens infection in patient from Finland as an example of “northern-
most” case of human dirofilariosis [62].

This is the reason why in both, endemic and non-endemic regions,
dirofilariosis should be considered as possible cause of nodular lesions,
including the ones that occur in oral cavity. It is particularly important
to think about this parasitosis in patients not responding to routine
therapy. In that way, physicians can avoid misdiagnosis, which would
reduce the number of drugs used, shorten the time until diagnosis,
improve patient satisfaction and also help radiologists to use appro-
priate imaging techniques.
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