(w] CASE REPORT

ISSN (Print)  0023-4001
ISSN (Online) 1738-0006

Korean J Parasitol \/ol. 52, No. 1: 89-92, February 2014
http://dx.doi.org/10.3347/kjp.2014.52.1.89

First Report of Myiasis Caused by Cochliomyia
hominivorax (Diptera: Calliphoridae) in a Diabetic Foot
Ulcer Patient in Argentina

Maria Sofia Olea', Néstor Centeno?, Cecilia Adriana Veggiani Aybar', Eugenia Silvana Ortega’,
Guillermina Begona Galante', Luis Olea®, Maria Julia Dantur Juri'#*

"Instituto Superior de Entomologia “Dr. Abraham Willink”, Facultad de Ciencias Naturales e Instituto Miguel Lillo, Universidad Nacional de Tucuman,
Miguel Lillo 205, 4000 San Miguel de Tucumén, Tucumén, Argentina; Centro de Estudiios e Investigaciones, Universidad Nacional de Quilmes,
Roque Saénz Peria 180, 1876 Bernal, Buenos Aires, Argentina; ®Hospital Miguel Angel C. Padiila, Alberdi 550, 4000 San Miguel de Tucuman,

Tucuman, Argentina; “lAMRA, Universidad Nacional de Chilecito, 9 de Julio 22, 5360 Chilecito, La Rioja, Argentina

Abstract: Myiasis is usually caused by flies of the Calliphoridae family, and Cochliomyia hominivorax is the etiological agent
most frequently found in myiasis. The first case of myiasis in a diabetic foot of a 54-year-old male patient in Argentina is re-
ported. The patient attended the hospital of the capital city of Tucuman Province for a consultation concerning an ulcer in
his right foot, where the larval specimens were found. The identification of the immature larvae was based on their morpho-
logical characters, such as the cylindrical, segmented, white yellow-coloured body and tracheas with strong pigmentation.
The larvae were removed, and the patient was treated with antibiotics. The larvae were reared until the adults were obtained.
The adults were identified by the setose basal vein in the upper surface of the wing, denuded lower surface of the wing,
short and reduced palps, and parafrontalia with black hairs outside the front row of setae. The main factor that favoured the
development of myiasis is due to diabetes, which caused a loss of sensibility in the limb that resulted in late consultation.
Moreover, the poor personal hygiene attracted the flies, and the foul-smelling discharge from the wound favoured the fe-
male’s oviposition. There is a need to implement a program for prevention of myiasis, in which the population is made aware
not only of the importance of good personal hygiene and home sanitation but also of the degree of implication of flies in the

occurrence and development of this disease.
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INTRODUCTION

Myiasis is the infestation of a vertebrate with dipterous lar-
vae that feed for a certain time period on live or dead tissues of
the host, substances of the host’s body, or on the food that it
ingests [1]. Myiasis can be obligatory, which occurs when lar-
val flies develop in living tissues, or facultative, which occurs
when maggots feed on decomposing matter or necrotic tissues.
Obligatory myiasis is more harmful to the host, particularly
mammals (including man), and is found in several countries
of the Old and New Worlds [2,3]. The classification of myiasis
is based on the localization within the host body (dermal, sub-
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dermal, nasopharyngeal, internal organs, or urogenital) or the
type of host-parasite relationships (obligatory, facultative, or
pseudomyiasis) [3]. The larvae that cause myiasis can be bion-
tophagous, in which they invade tissues or natural cavities to
become obligate parasites, or necrobiontophagous, in which
larvae colonise pre-existing injuries and become accidental
parasites [4].

Numerous species have been reported to be responsible for
myiasis in livestock and occasionally in humans. One of these
species, Cochliomyia hominivorax (Coquerel), is well-known to
be responsible for important myiasis along its wide distribu-
tion in America and in relation to the tropical climate zones
[5]. Although adult flies may be attracted to wounds or ulcers
on the skin of the host, their larvae do not feed on necrotic
material. The invasion of natural orifices by larvae may result
in cavitary myiasis of several types, which culminates in major
tissue damage or even death of the host [6,7]. The analysis of
the life cycle of the species has shown that females lay 200-300
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eggs on wound borders, larvae eclosion occurs within 12-14 hr,
and the larvae penetrate the tissues as they feed on them. The
infected wounds release a smell that stimulates gravid flies to
oviposit their eggs [8].

The risk factors that potentially cause myiasis are the expo-
sure of ulcers and hemorrhoids, bacterial infection of wounds
or natural cavities, poor personal hygiene, alcohol-related be-
haviors such as lack of sensitivity and sleeping outdoors, lesions
resulting from itching in patients with pediculosis, and extreme
lack of personal hygiene [9].

In this work, we provided the first demonstration of the pres-
ence of myiasis in a diabetic foot in Argentina with C. hominivo-
rax as an etiological agent. This study also provides the first ev-
idence of this species in Tucumdn Province, Argentina.

CASE DESCRIPTION

A male patient aged 54 years, who is now living in Monteros
City, Tucuman Province, Argentina, checked into the Angel C.
Padilla Hospital in San Miguel de Tucuman for a consultation
due to an ulcerous lesion in his right foot with a sanious bot-
tom and fetid odour (Fig. 1A). The clinical examination revealed
that the ulcer contained fly larvae (n=5) with an evolution of
approximately 2 days.

Fig. 1. Diabetic foot ulcer region. (A) Clinical appearance of the ul-
cer in the heel of the right foot with the larvae inside it. (B) Cavitary
lesion/ulcer caused by the larvae of Cochliomyia hominivorax. Note
that the circular border is swollen and necrotic tissues are observed
inside. (C) Mechanical extraction of the C. hominivorax larvae.

The lesion had a circular shape with a diameter of approxi-
mately 4 cm; the edge showed signs of inflammation, and the
content consisted of foul-smelling necrotic tissues with a sani-
ous bottom that corresponded to the deep aponeurosis of the
wound (Fig. 1B).

The patient was diagnosed with grade II diabetes (under
treatment with oral hypoglycemic drugs) with a disease of over
10 years of evolution, in which the neuropathic compromise
predominated with an important loss of sensibility in the area
(no pain), which was the reason for delayed consultation.
However, the presence of peripheral pulses was determined,
which indicates that the blood flow in the compromised limb
was preserved. The first surgical debridement was performed
in the hospital emergency services unit. During this operation,
the larvae were mechanically extracted using a sulphuric ether
solution (Fig. 1C). Tissue samples were extracted for culturing,
germ identification, and antibiogram tests.

The patient received treatment considering his basic disease
(diabetes) with broad-spectrum antibiotics until the results of
the cultures were obtained. Additionally, periodic cleaning of
the wound and dressing changes were conducted every other
day with gauze wetted in a physiological solution. The wound,
as well as the patient’s metabolic values, exhibited a favourable
evolution. He was discharged from the hospital after 15 days,
during which time surgical debridement was performed twice.

The larval specimens were taken to the laboratory of the In-
stituto Superior de Entomologia “Dr. Abraham Willink”, Fac-
ultad de Ciencias Naturales e Instituto Miguel Lillo (Universi-
dad Nacional de Tucumdn), where they were identified and
later raised individually in flasks and fed beef liver (Fig. 2).

The collected larvae belong to the species C. hominivorax
with the following external morphological characters: cylindri-

Fig. 2. Third-instar larvae of Cochliomyia Hominivorax. (a) Darkly
pigmented dorsal tracheal trunk in posterior segments. (b) Mouth
parts. (c) Bands of spines.



Fig. 3. Adult of Cochliomyia hominivorax. (A) Setose basal vein in
the upper surface of the wing and denuded lower surface of the
wing. (B) Short and reduced palps and parafrontalia with black hairs
outside the front row of setae. (C) Three dark longitudinal stripes
on the thorax.

cal, segmented, white yellow-coloured body, and tracheas with
strong pigmentation that was visible until the third or fourth
larval segment immediately preceding the end portion of the
body [10].

After 2 days, the larvae reached the pupal stage and were
transferred to plastic cups containing vermiculite. The cups
were covered with mosquito netting. The humidity was con-
trolled by spraying water, and the temperature was maintained
at 27°C. After 12 days, the adult insects emerged. The adults
were then killed, mounted, and identified using the guidelines
described by Mariluis and Schnack [11]. The adults were also
identified as C. hominivorax, which is a species that had not
been previously reported in Tucuman Province, Argentina [12].
The morphological characters that defined the adult species
were as follows: setose basal vein in the upper surface of the
wing, denuded lower surface of the wing, short and reduced
palps, and parafrontalia with black hairs outside the front row
of setae (Fig. 3).

DISCUSSION

The species of the genus Cochliomyia present a wide geo-
graphical distribution from the central and southern United
States through Mexico, Guatemala, Honduras, Nicaragua, Cos-
ta Rica, and the Caribbean islands to Argentina [5]. In our
country, only 2 species belonging to this genus have been re-
ported: Cochliomyia macellaria (Fabricius) and C. hominivorax.
The latter is distributed in the provinces of Buenos Aires, Cha-
co, Cordoba, Corrientes, Formosa, Jujuy, Santa Fe, and Misio-
nes [12]. The present work is the first report of the species in
Tucumadn Province, which is extremely important because C.
hominivorax is potentially involved in production of myiasis in
humans. C. hominivorax is an obligate parasite in homeother-
mic vertebrates, either domestic or wild, occasionally includ-
ing humans. It is considered that a fly has great impact on hu-
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man health and on the productivity of domestic animals be-
cause it causes a decrease in their productions of meat, milk,
and wool and an increase in secondary infections [13]. In ad-
dition, C. hominivorax is responsible for the largest number of
myiasis cases in America and the most serious forms of hu-
man myiasis [14]. The larvae remain superficial but occasion-
ally migrate and cause subcutaneous nodules [15]. In general,
myiasis in humans is localized in the upper and lower extrem-
ities with a marked predominance of the latter followed in fre-
quency by the head, thorax, abdomen, and pelvis. Moreover,
underlying pathologies have been found: varicose ulcers, in-
fected wounds, and various dermatoses [16].

Visciarelli et al. [17] have cited the species incriminated in
human myiasis, C. hominivorax and Phaenicia sericata (also called
Lucilia sericata) (Meigen), to Bahia Blanca, Buenos Aires, Ar-
gentina. In all patients, myiasis occurred after traumas, lesions,
and/or infectious processes that attracted the flies. C. hominivo-
1ax was the species most common found in the cases of myia-
sis and was responsible for serious lesions in the abdomen,
the lower limbs, and different parts of the head (ears and eye-
lids). P sericata was found in lesions of the lower limbs. Among
other conditioning factors for the occurrence of myiasis, the
insensibility that may result from various pathologies, such as
diabetes, is mentioned in this work and added to the poor
personal hygiene conditions.

Exposed ulcers, bacterial infections of wounds or natural
cavities [18-20], poor personal hygiene [21], tasks related to
livestock rearing [22,23], and behaviors associated with alco-
holism, such as insensibility and sleeping outdoors [24], are
among the risk factors that promote myiasis.

Visciarelli et al. [17] also mentioned different pathologies,
such as diabetes, otitis, and alcoholism, and certain behaviors,
such as lack of body hygiene, lack of personal grooming, and/
or rural tasks, that favour the permanence of the wounds by
causing insensibility and increasing the probability of contact
with flies. In the present work, we agree with the hypothesis
that the exposed ulcer was a conditioning factor that, in com-
bination with the patient’s poor personal hygiene, rural tasks
and insensibility associated with diabetes determined the de-
gree of evolution of the myiasis in the patient.

We may conclude that the present investigation is an impor-
tant contribution to the subject of myiasis because this case is
the first evidence of C. hominivorax in a case of myiasis in a pa-
tient with a diabetic foot in Argentina. The main factor that
would determine the occurrence of this myiasis would be the
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exposure of the ulcer to flies, foul smell of the wound, individ-
ual’s lack of personal grooming, and diabetes which was respon-
sible for the consequent loss of sensibility in the patient’s foot.
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