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INTRODUCTION                                                                 

Accidental human infection with dirofilarial 
nematodes can be considered as an emerging disease 
in many areas of the world[1]. There are about 40 
recognized species of Dirofilaria. Only 6 species 
have been shown to accidentally infect humans as 
dead-end hosts. These are D. immitis, D. repens, D. 
tenuis, D. striata, D. ursi and D. spectans[2]. However, 
human cases in endemic areas in Europe especially 
Mediterranean region, Africa and southern eastern 
regions of Asia[3], are mainly caused by two species; 
D. immitis and D. repens[3,4]. It is worth mentioning 
that D. immitis (Francesco Birago, 1626) belongs to 
the Dirofilaria subgenus and is mainly detected in 
the pulmonary artery, and the right ventricle of dogs 
and cats and rarely man, thus, causing the visceral 
or pulmonary form[3,4]. On the other hand, D. repens 
(Railliet & Henry, 1911) belongs to the subgenus 
Nochtiella. It is mainly found in the subcutaneous 
tissue of canines and felines, and accidentally man, 
and is accordingly responsible for the subcutaneous 
and subconjunctival infections[3,4].

Several factors have promoted the geographic 
range of dirofilariasis including global warming, 
increase in movement of the parasite animal 
reservoirs, and increased travelling frequency to 
endemic regions. Consequently, the risk of human 
infection has hightened as well. Although the medical 
awareness has substantially improved, D. repens 
is currently the most commonly filarial species 
reported as spreading from southern to northern 
Europe[5,6]. Despite its worldwide increasing impact 
in both zoonotic and human fields, D. repens has 
often received less attention by scientists compared 
to D. immitis[4]. It was reported by a PubMed search 
(accessed on 1st May 2018) that papers focused on D. 
repens are only 20% of the number of publications 
compared to that concerning D. immitis (i.e. 345 vs 
1817). Consequently, many aspects of D. repens are 
still poorly understood[4].

Adult worms of D. repens are usually less than 1 
mm in diameter, females may reach up to 15 cm in 
length and males are usually about half this length[7]. 
The fertilized female releases microfilariae that 
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ABSTRACT

Background: Dirofilaria repens (Railliet & Henry, 1911) is a filarial nematode that mainly affects canids. 
It can also infect humans accidentally, causing subcutaneous or conjunctival lesions, especially in the Old-
World, including Egypt. Scanning electron microscopy (SEM) is very useful in diagnosis and identification 
of different parasites including D. repens. 
Objectives: The current work aimed to use SEM as a confirmatory tool for morphological identification 
of D. repens.
Material and Methods: Morphological diagnosis of the excised nematodes was performed by studying 
their naked eye and light microscopic appearance. This was then confirmed using scanning electron 
microscopy (SEM). 
Results: Three worms were identified; one was excised from a maxillofacial subcutaneous lesion and two 
were excised from a bulbar conjunctival lesion. All worms were females. Scanning electron microscopic 
examination showed external cuticular longitudinal ridges and circular striations on the worm surface 
especially in the mid-body region; which are characteristic for D. repens. The anterior end of the worms 
was wider than the posterior end that possessed a dimple-like anal orifice. The anterior end of the 
subconjunctival worms was spoon-like, and wider than that of the subcutaneous worm. The dimple-like 
anal orifice of the subconjunctival worm was more retracted than that of the subcutaneous worm.
Conclusion: SEM was used as a confirmatory tool for the diagnosis of two new human cases of dirofilariasis 
diagnosed in Egypt.
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circulate in its definitive host’s blood, and become 
collected by the intermediate host female mosquitoes 
belonging to species of Anopheles, Culex and Aedes. 
Inside mosquitoes, microfilariae are transformed 
into the third stage larvae, that are infective to other 
definitive hosts[8]. 

Thus, human can act as an accidental unnatural 
definitive host for D. repens, in whom the larva wanders 
causing a larva migrans syndrome without reaching 
maturity due to arrested development of the larvae[1]. 
Middle aged adults are the most commonly affected[9], 
and the infections are usually asymptomatic[10]. 
However, sometimes, the wandering larva resides 
in the subcutaneous tissue, presenting as a painful 
subcutaneous nodule, causing variable symptoms 
depending on the target site, with greater prevalence in 
the upper body, mostly in the head, especially around 
the eyes[11-13]. 

The importance of accidental human dirofilariasis 
repens is that the resulting subcutaneous lesions are 
commonly mistaken for sebaceous cysts, abscesses, 
or even malignant tumors, thus requiring invasive 
management[14]. Human infection was reported for the 
first time by Skrjabin in 1930[15].

Being an African country and a part of the 
Mediterranean basin as well, Egypt has witnessed 
sporadic cases of D. repens since 1998, when Awadalla 
et al.[16] reported for the first time a case of eyelid 
dirofilariasis in Alexandria. Since then, more cases 
have been reported every now and then. Antonios and 
Bayoumy[17] reported another case of human infection 
with D. repens in a 30 years-old female’s neck from El-
Amriya, Alexandria. Two years later, Maher et al.[18] 
reported a single worm from an eyelid nodule in a 50 
years-old female case from Cairo. Interestingly, from 
Assuit, Abd Elrahman et al.[19] reported three cases of D. 
repens infection; one pulmonary and two subcutaneous. 
More recently and also from Alexandria, Elsayad et 
al.[1] reported two cases infected with D. repens worm 
in the subcutaneous tissue of the hand and anterior 
abdominal wall[1]. Since then, no cases were reported in 
Egypt to the best of our knowledge.

The current study aims to use the SEM as a 
confirmatory tool for diagnosis and comparison of 
the ultrastructure of D. repens worms extracted from 
different body lesions. Worms were excised from 
human maxillofacial subcutaneous mass and human 
bulbar conjunctiva.

MATERIAL AND METHODS                                                                 

This descriptive study was conducted at Medical 
Parasitology Department, Faculty of Medicine, 
Alexandria University, in 2016. The study was 
conducted on three worms. One of them was excised 

from a subcutaneous maxillofacial mass, two worms 
were extracted from the bulbar conjunctiva.

Worms extracted from both lesions were washed 
thoroughly in buffered saline and their dimensions 
were measured. Parts of the mid-body of the worms 
were fixed in buffered formalin (10%) for about 24 h 
and embedded in paraffin. Five µm sections were cut 
and mounted on glass slides. The sections were stained 
with Hematoxylin and Eosin[1,8].

Scanning electron microscopic study (SEM): The 
anterior and posterior ends and parts of the mid-
body of the worms were fixed in glutaraldehyde (3%), 
buffered with 0.1 M of sodium cacodylate (pH 7.4), then 
dehydrated in acetone series, transferred to liquid CO2, 
and dried. Worm parts were then mounted on metal 
stubs, sputtered with gold, and examined using a Leitz-
AMR SEM[1,20] (Leitz, Germany). 

The first worm was extracted from a 28 years-
old male patient from Edko, El Beheira Governorate, 
who came to the Maxillofacial and Plastic Surgery 
Department, Faculty of Dentistry, Alexandria University, 
complaining of a painless right cheek swelling that was 
noticed two months earlier. The patient stated that 
the lesion presented as a single painless subcutaneous 
nodule associated with overlying erythema. The lesion 
grew gradually near the point of an insect bite. He did 
not experience any cutaneous migratory lesions. The 
patient was given a broad-spectrum antibiotic course 
for two weeks with no response. Differential diagnosis 
included: chronic buccal space abscess related to 
multiple decayed teeth, or a minor salivary gland tumor. 
Panoramic X-ray of the mandible showed multiple 
decayed teeth. Fine needle aspiration cytology of the 
swelling was inconclusive. Excisional biopsy was done 
through an intra-oral approach by cutting through the 
buccal mucosa and dissection of the tissues reaching 
under the buccinator muscle. During cutting through 
the lesion, a white fibrillar motile thread popped out 
suggesting a worm-related lesion. 

The other two worms were extracted from a 
43 years-old male patient from Abu Hummus, El 
Beheira Governorate, attending the Ophthalmology 
Department, Faculty of Medicine, Alexandria 
University. The patient complained of unilateral eye 
itching and rubbing, foreign body sensation, pain, 
excessive lacrimation, conjunctival congestion, edema, 
hyperemia and redness. Slit-lamp examination revealed 
thin whitish worms under the conjunctiva of the left 
eye. When an incision was made in the subconjunctival 
space, two worms were extracted. In both cases 
the in toto extracted worms were delivered to the 
Medical Parasitology Department, Faculty of Medicine, 
Alexandria University in 70% alcohol for diagnosis. 

On questioning, both patients declared that they 
inhabited mosquitoes’ heavily infested areas, and 
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both recalled numerous mosquito bites. Besides, the 1st 
patient declared that there were a lot of stray dogs in the 
neighborhood of his habitat, while the 2nd stated that he 
used to raise a guard dog in his home. The 1st patient stated 
that he lived near a fish lake and the 2nd patient declared 
that he lived near rice fields; both are rural habitats.

Blood samples were obtained from both patients 
to perform thick blood films. These were examined 
microscopically to detect microfilariae using Giemsa stain. 
Moreover, complete blood picture was performed for both 
patients to check for eosinophilia.

Ethical approval and informed consent: This study was 
performed in accordance with the Declaration of Helsinki 
and approved by the ethics committee of the Faculty of 
Medicine, Alexandria University. Informed consents were 
sought from both patients. Excised worms were forwarded 
by both, the maxillofacial surgeon and the ophthalmologist 
after their surgical removal.

 RESULTS                                                                 

Grossly, the excised tissue from the 1st patient was 
greyish pink in color with granular surface and contained 
only one cylindrical worm. It measured about 13 cm in 
length and about 470 µm in its largest diameter (Fig. 1a). 
On the other hand, two worms were extracted from the 
2nd patient. Morphologically, the worms measured 11.25 
and 10.75 cm (in length) and about 340 and 310 µm in 
their largest diameters (Fig. 1b). The worms were thin, 
cylindrical, and ivory white.

Histopathological examination of the worms 
presented in figures 2 and 3, revealed outer longitudinal 
ridges and circular striations, and a thick, multilayered 
cuticle that was especially expanding in the region of 
the two lateral chords. Beneath the cuticle, was a thick 
muscle layer comprised of tall coelomyarian muscle cells. 
According to Gardiner and Poynton[21], the previously 
mentioned criteria are indicative for D. repens. Internally, 
a pseudocoelum was seen inside the bodies of the three 
worms. The worm extracted from the cheek lesion was a 
female with a digestive tract and a paired uterus without 

microfilariae (may be because the female is immature, 
pre-adult or unfertilized). Regarding the two worms 
extracted from the bulbar conjunctiva, because of their 
necrotic state (Fig. 3), it was not possible to assure their 
sex, but one of them showed a single reproductive tube. 
However, their length and the shape of their posterior 
ends suggested the female sex[21] of an immature (pre-
adult) worm.

The SEM study was conducted as a confirmatory 
diagnostic tool, according to Wong and Brummer[22] 
who suggested that SEM is a useful tool for the 
detailed study of specific cuticular morphology of all 
Dirofilaria species, thus contributing toward better 
characterization, differentiation and recognition. The 
whole worm surface especially in the mid-body region 
showed circular striations and prominent longitudinal 
ridges each of which was separated by a distance that 
was wider than the width of the actual ridge itself (Figs. 
4 c, d and 5 d, e, f). The anterior end of the worm (Figs. 
4 e, f and 5 f, g, h) was wider than the posterior end 
(Figs. 4 a, b and 5 a, b, c). While the posterior end was 
blunt and rounded, with a dimple like anal orifice in 
both cases (Figs. 4 a, b and 5 a, b, c). All of the afore 
mentioned descriptions are criteria of Dirofilaria of the 
subgenus Nochtiella[22].

Interestingly, it was noted that the anterior end 
of the subconjunctival worms was obviously spoon-
like, flatter, and wider (Fig. 5 f, g, h) than that of the 
subcutaneous worm with a groove on its posterior 
surface (Fig. 4 e, f). Yet, the dimple-like anal orifice in 
the posterior end in case of the subconjunctival worm 
was more retracted than in case of the worm extracted 
from the cheek (Figs. 4 a, b and 5 a, b, c).

Blood films of both patients were free from 
microfilariae. The patient complaining of maxillofacial 
dirofilariasis showed eosinophilic count (EC) of 427 
from a total leucocytic count (TLC) of 4500 which is 
equivalent to 9.5%. While the 2nd patient showed 
EC of 420 from a TLC of 7000 which is equivalent to 
6% despite the presence of two worms in the lesion. 
Eosinophilia disappeared after the extraction of the 
worms in both patients.

Fig. 1. Gross pictures of the excised worms. a: The excised  worm from the maxillofacial lesion was thin, cylindrical, whitish D. repens 
worm measuring about 13 cm. The anterior end was rounded while the posterior one was blunt and tapering. b: Two D. repens worms 
excised from the bulbar conjunctiva, were cylindrical, ivory white measuring about 11.25 and 10.75 cm in length.
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Fig. 3. Hematoxylin and eosin stained 
histopathological sections of the two worms 
extracted from the bulbar conjunctiva (×400). 
(a-f): The thin arrow points to the outer 
longitudinal ridges. The stars overlay the tall 
well-developed coelomyarian muscle layer. 
The two triangles point to the region of the 
two lateral chords. The thick arrow points to 
the necrosed areas in the thick cuticle.

Fig. 2. Hematoxylin and eosin stained histopathological section of the female worm 
extracted from the subcutaneous lesion in the cheek, measuring about 470 µm in its 
largest diameter (X400). The thick arrow points to the thick multi-layered cuticle. The 
thin arrow points to tall well-developed coelomyarian muscle layer. The two triangles 
point to the region of the two lateral chords. The two stars overlay the paired uterus.

Fig. 5. Ultrastructural morphology (SEM) of the worm extracted from the bulbar conjunctiva. a-c: The posterior end is blunt rounded 
with a retracted dimple-like anal orifice. d-f: The worm epicuticle showed both longitudinal ridges (black arrows) and circular 
striations (white arrows) over the whole worm especially in the mid-body region. f-h: The anterior end of the worm is spoon-like 
with a groove on its posterior surface.

Fig. 4. Ultrastructural morphology (SEM) of the worm extracted from the subcutaneous lesion. a-b: The posterior 
end is blunt rounded with a dimple-like annual orifice. c-d: The worm surface showed both circular striations (white 
arrow) and longitudinal ridges (black arrow) over the whole worm especially in the mid-body region. e-f: The 
anterior end of the worm is wider than the posterior end.
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DISCUSSION                                                                 

Amongst mosquito-transmitted nematodes with 
zoonotic potential especially in domestic and wild 
canids, Dirofilaria is becoming increasingly recognized 
worldwide as an accidental human pathogen. 
Dirofilariasis has shown an increased level of endemicity, 
throughout the past few decades, in many Old-World 
countries, especially around the Mediterranean basin, 
with predominance in warmer climatic zones[3,4]. 
Egypt belongs to the Old-World, to the Mediterranean 
basin, and to the warm climatic zones of the Ethiopian 
zoogeographical region which explains recurrent 
reporting of human cases since 1998[16]. It was very 
interesting for the current work authors to find new 
cases of D. repens in Egypt. Authors tried to confirm their 
diagnosis using SEM.

Using SEM, the worms extracted in our study showed 
longitudinal ridges and circular striations on their 
cuticle with abundant somatic musculature that were 
detected through histopathological examination[23]. The 
external longitudinal ridges of the cuticle are the feature 
that readily differentiates D. repens from D. immitis[24].

The worms extracted from the conjunctival lesion 
showed varying degrees of disintegration. Some areas 
of the worm showed more degeneration than others, 
namely the myoid fibers, lateral chords. Apparently 
at this stage the walls of the digestive tract, and sexual 
tubules, were not yet necrosed[8,14]. However, it was 
not possible to ascertain the worms’ sex because of 
their necrotic condition. According to Pampiglione et 
al.[8] and Orihel et al.[25], the male worm sexual tubule 
is single, while the female vaginal tubules are multiple 
and grow and curl with the maturity of the worm. It was 
mentioned that if the morphology of the extracted worm 
is perfectly preserved, it means that the nematode was 
alive at the moment of removal[8]. This was noted in the 
worm extracted from maxillofacial lesion in the current 
work.

Although Pampiglione et al.[8] stated that the 
differences noted between D. repens worms extracted 
from the subcutaneous tissue and those from the 
subconjunctival space were nil, nevertheless, in the 
current study, major differences were noted in the 
worms’ anterior ends and slight differences were noted 
in the posterior ends.

Similarly, the use of SEM proved to be very beneficial 
in verifying the ultrastructure of different parasitic 
stages. Just to name a few; the type of the cuticular 
bosses in L. loa were identified using SEM as a key 
characteristic to distinguish Loa species from other 
Dirofilariinae genera[22,26]. Moreover, different species of 
the eye worms (Thelazia) (Spirurida, Thelaziidae) were 
identified using SEM[27]. Even in case of W. bancrofti in 
which viable adults are difficultly obtained from human 

tissues, SEM showed transversely striated cuticle 
with annulations and small protuberances that are 
irregularly distributed along the worm length[28]. 
Additionally, the role of SEM is not only limited to 
diagnosis of adult parasites. It also described and 
diagnosed larval stages of parasites, as D. immitis[29], 
W. bancrofti[30], L. loa[31] and recently M. ozzardi[32].

In the current work, the one worm extracted 
from the cheek of the 1st patient was in good shape 
and easily described. The two worms extracted 
from the conjunctiva were somewhat necrotic, 
which may be explained by the effect of the immune 
system stimulation although the eosinophilia was 
within normal (6%)[11] or by the crowding in a 
limited space. The eosinophilic count of 6% may be 
explained by the necrotic condition of the detected 
worms[33]. Noteworthy, it was found that conjunctival 
dirofilarial infection in the United States in particular 
is usually caused by D. tenuis, a parasite of raccoons, 
whereas in other areas of the world these infections 
are commonly caused by D. repens[34].

In human dirofilariasis repens, mature adults 
are rarely developed, however, fertilized worms 
releasing microfilariae have been described in 
immunosuppressed patients[11]. This was not the case 
in the present work. It is known that subcutaneous 
migration of developing stages takes from weeks 
to months, usually unrecognized, except for some 
itching[11]; this explains the itching complained by 
both patients over the few months preceding their 
seeking for medical advice. After this migration, 
the worm stops at some site in the human body 
forming a small nodule. It was hypothesized that 
the subcutaneous localization of D. repens may help 
it to escape the natural immune response of their 
unusual human hosts[4]. In infection by D. immitis 
the immunogenic stimulation of specific antibodies 
is more vigorous than in case of D. repens infection. 
These specific antibodies block the activity of D. 
immitis enzymes and limits the capacity for survival 
of infective larvae in human patients[35]. Owing to 
the rarity of cases, the diagnosis of dirofilariasis is 
easy to miss throughout the world, especially in the 
Western Hemisphere. Furthermore, in contrary to 
D. immitis for which several sensitive and specific 
serological tests are available, no serologic test is 
available for D. repens. This makes the diagnosis of 
occult infections nearly impossible[36]. According to 
Haim et al.[37], subcutaneous dirofilariasis lesions are 
mostly single and migratory lesions are not common 
because parasites are contained by the surrounding 
host immune response. 

The predilection of the D. repens human lesions 
to the upper body especially in the head may be 
attributed to the available sites for biting by the vector 
mosquitoes[7,8,13]. An interesting exception is found in 
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Sri Lanka, where most children cases are localized to 
male genital organs, and perineal regions of the body; 
attributed to the custom of allowing male toddlers to 
wear only upper garments[9]. 

As expected, blood films of patients in the current 
work were negative for microfilariae, since the 
extracted female worms were sexually immature[38] 
and non-fertilized due to absence of mating by male 
worms[39,40]. A third explanation for this amicrofilaremia 
is that it may be due to the death of the majority of 
larvae released by the arthropod vector into the human 
body and the ones which grow usually cannot reach 
maturity[39,40]. To the best of our knowledge, there is 
only one medical report of circulating microfilariae in 
a case of human dirofilariasis[15]. 

The residential history of the patients in the current 
study was mostly rural rather than urban. A previous 
report stated that residents of rural areas are four times 
more affected than town-dwellers[8]. This was actually 
the case in the current study, where the patients 
originated from Edko and Abou-Hummus. Prevalence 
in rural areas may be attributed to the effective 
insecticide treatment that is carried out in cities but 
is rendered less effective by the agricultural activities 
in the country side. Rice fields and irrigation activities 
result in formation of stagnant pools thus encouraging 
breeding of mosquito vectors[8].

The frequently asymptomatic subclinical or 
nonspecific nature of canine D. repens infections in 
the reservoir microfilaremic host together with the 
lack of clinical diagnosis contribute to its silent spread 
through canine reservoirs, thus, increasing the risk of 
infection in humans residing in the same areas[41]. This 
is confirmed by the patients’ statements in the current 
work concerning the abundance of nearby stray dogs 
or raising of a pet dog, from which mosquitoes may 
have transmitted the disease. Although two cases are a 
relatively rare occurrence to raise an alarm, the danger 
that this zoonotic disease could become a human health 
problem in the affected region and nearby areas still 
exists. 

Conclusion and recommendations: SEM was used as 
a confirmatory tool in the diagnosis of two new cases 
of D. repens in Egypt. Due to the subclinical nature of 
dirofilariasis repens, the deficient knowledge and poor 
awareness concerning the disease in non-endemic areas, 
health education concerning the way of acquisition 
of the disease and its clinical forms should improve, 
especially among dog owners. Besides, new diagnostic 
tools should be innovated to fill this gap and to refute 
the concept that human dirofilariasis is infrequent and 
accidental. Both, screening of dogs imported from the 
endemic areas and notification about new human cases 
are highly recommended. Physicians and veterinarians 
should collaborate for better surveillance of D. repens 
infection in humans and animals. 
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