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Abstract. There are many reports of myiasis in humans. However
for some clinicians still remain some questions about the
convenience of early treatment when facing this kind of problems.
The present study shows how doctors have to be clear to treat
myiasis, based on a diagnostic mistake and wrong treatment of a 67
year-old woman who resided in an urban area of Chinching, a
municipality located in the department of Caldas in Colombia, who
was parasitized by larvae of the screwworm, Cochliomyia
hominivorax (Coquerel) (Diptera: Calliphoridae). The objective of
the present work is to analyze a real clinical situation, trying to
clarify the difference between natural infestations vs therapeutic
treatment using maggots, and how treatment has to be perform as
prompt as possible for natural infestations, in order to avoid
undesirable consequences for patients suffering myiasis. It can be
concluded that occurrences of traumatic myiasis in humans represent
serious public health concerns, then health personnel dealing with
patients presenting myiasis, have to initiate immediate treatment to
eliminate the larvae using the available methods in order to guard
the patient’s security.
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Introduction

The infestation by maggots of live
animals and humans is called “myiasis”
(Aggarwal et al., 2014). The concept is
derived from the Greek word, myia, which
means fly. Hope introduced in 1840 the
term referring to the infestation tissues of
live human and vertebrate animals with
dipterous (two-winged) larvae (maggots)
(Robbins, 2010). For health care
professionals as well as for patients,
myiasis is considered, in general terms, an
embarrassing and repugnant  disease
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(Fernandes et al., 2009). The main risk
factors for acquiring myiasis are bad
hygiene habits and low socioeconomic
status (Marquez et al., 2007). The main
used systems for sorting outmyiasis, are the
classification, proposed by Bishopp (James,
1947) with some modifications (Zumpt,
1965) or anatomical classification, which is
useful for diagnosis and classification of the
infestation related to the location on the
host; and ecological classification which is
focused on level of parasitism of the
parasite and the host (Patton, 1922). The
last one together with the specie life cycle,
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is very important when programs of plague
eradication are designed. Another system
based on the degree of parasitism shown by
the fly is also used, as the same location can
be infested by different species and a single
species can be found in more than one
anatomical location (Mathison and Pritt,
2014). Myiasis are caused by species into
obligatory, facultative, and accidental
pattern (Hall and Wall, 1995). Skin
wounds, eyes, nose, throat, and urogenital
tract are considered common infection sites
(Safdar et al., 2003; Kim et al., 2009;
Salimi et al., 2010; Maleki Ravasan et al.,
2012; Graffi et al., 2013). Different
treatments are proposed such as cleaning
the site of myiasis, as well as the use of
topic or systemic drugs (Fydryszewski,
2103). For some clinicians sometimes it is
difficult to differentiate between the good
or the bad role of larvae in different tissues
and the implications of a wrong diagnosis
and treatment.

Materials and methods

The patient was a 67 year-old
woman who resided in an urban area of
Chinchina, a municipality located in the
department of Caldas in Colombia, 17 km
(11 mi) Southwest of Manizales the Capital
of Caldas. Chinching is situated at 5° 0’ N
75° 35" W, its elevation is 1,360 m (4,462
feet), and has a mean temperature of
approximately 20°C. The patient was
admitted to emergency department of the
Public Hospital San Marcos in Chinchind,
Colombia in September 2014, where the
caregiver declared she was presenting a bad
odor. At clinical exam an abandoned aspect
was observed and also she was infested by
lice and fleas. She had an antecedent of
stroke some years ago and presented left
spastic palsy, with very limited walking,
hearing loss and deficient speech, a body
mass index of 16 was obtained, and a
malnutrition stage was diagnosed. Sings of
infection was also diagnosed based on an
altered blood analysis. After shaving the
head, 2cmx4cm lesion was observed
were larvae emerged (Figure 1). The first

Figure 1. Human myiasis caused by
Cochliomyia hominivorax in occipital region of
a 67 years old woman. 2 cm x 4 cm lesion was
observed as well as larva inside the tissue.

doctor, a surgeon who attended the case
judged that those larvae were benefic for
the patient, arguing that flies whose larvae
feed on dead animals will sometimes lay
their eggs on necrotic or gangrenous tissue
of living animals or humans, to clean this
kind of tissue. In order to provide a good
environment for maggots to feed, as
sufficient oxygen supply is a prerequisite
and a dry environment needs to be avoided,
it was then ordered to cover softly with
clean chiffon the site of myiasis, and also
moistening it with saline soaks each 12 h
was recommended. For bacterial infection
control, 1 g of intravenous oxacillin each
6h was administered and 500 mg of
acetaminophen each 6 h for pain control
were provided. After 24 h a second medical
staff evaluated the case finding an increased
size (5 cm x 6 cm) of the lesion (Figure 2)
with bigger larvae, and more swollen tissue
surrounding the lesion. It was then decided
to retire mechanically all possible larvae,
with extensive wound exploration, and
debridement of necrotic tissue of the
borders; ivermectin (8 mg/40 kg) was
prescribed in a single oral dose according to
description, dosage, and directions to Kill
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Figure 2. Human myiasis caused by
Cochliomyia hominivorax. Increased lesion of
4 cm x 6 cm after 24 h of initial treatment, with
larvae coming out of the lesion.

the larvae, keeping antibiotic and pain
control management. The patient, who at
the time was in an emergency ward, was
moved to a single room with a prescription
of washing the lesion daily with saline
solution and after to apply
clostridiopeptidase A (collagenase and
associated proteases) which are indicated
for enzymatic debridement of necrotizing
wounds, keeping the antibiotic and pain
control treatment. Extracted larvae after the
first procedure and some obtained 24 h later
were collected, counted and carried out to
Laboratory of Veterinary Parasitology at
Universidad de Caldas in Manizales,
Colombia, for identification and
classification.

Results

According to anatomical
classification, the studied  myiasis
corresponds to a cutaneous myiasis, wound
myiasis. All 132 larvae that were collected
from the patient were in the third instar. All
individuals were identified as belonging to
species Cochliomyia hominivorax. (Figures
3, 4, and 5). After larvae extraction, it was
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Figure 3. First view of larva extracted from
occipital region of the patient. ‘Smooth’ larva,
with spine bands but no obvious body processes
except on last segment.

Figure 4. Third instar larva of Cochliomyia
hominivorax. Dorsal tracheal trunks darkly
pigmented and bands cuticular spines can be
observed.
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Figure 5. Third instar larva of Cochliomyia
hominivorax. ~Maxillary hooks andbands
cuticular spines can be observed.

observed part of the bone exposed (Figure
6). Skull X-ray showed an occipital big
hole on flesh without affecting bone tissue
(Figure 7). The established treatment and
the use of ivermectin to kill third instar
larvae in the patient were effective.
Evolution of lesion was satisfactory one
week later (Figure 8). Finally clinical
evolution was satisfactory for patient. A
better aspect of the patient was observed
with some weight recovered. Management
by hospital social work was recommended
as well as the intervention of the personnel
from municipality administration, searching
to guarantee adequate nursery care for the
above mentioned person.

Figure 6. Lesion by larvae of Cochliomyia
hominivorax, after mechanically retirement of
all possible larvae. Extensive wound exploration
as performed with debridement of necrotic
tissue of the borders. Part of the bone was
already exposed.

1

Figure 7. Skull X-ray showing an occipital big
hole on flesh without affecting bone tissue.
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Figure 8. Clinical evolution of the patient 8
days later. Regenerative tissue can be observed.

Discusion

It has been published recently a
useful classification of myiasis
(Francesconi and Lupi, 2012), bringing into
account the anatomical location of myiasis
and myiasis in special clinical settings
(Table 1). Clinical manifestations of
cutaneous myiasis are mainly furuncular,
caused by Dermatobia hominis, Cordylobia
anthropophaga, Wohlfahrtia vigil, and the
Cuterebra species; creeping (migratory),
due mainly to Gasterophilus and
Hypoderma; and wound (traumatic) myiasis

Table 1. Anatomical location of myiasis and myiasis in special clinical settings.

1. Cutaneous Myiasis

2. Cavitary Myiasis

*Ophthalmomyiasis

*ENT myiasis

*Urogenital myiasis
*Intestinal myiasis
*Cerebral myiasis
*Tracheopulmonarymyiasis

3. Accidental Myiasis or Pseudomyiasis

4. Myiasis in Special Clinical Settings Leprosy
Umbilical cord myiasis
Malignant wounds
Pin-site myiasis
Nosocomial myiasis

Furuncularmyiasis
Migratory myiasis
Wound myiasis

Ophthalmomyiasisexterna ,
Ophthalmomyiasisinterna ,
Orbital myiasis

Oral myiasis

Aural myiasis

Nasal myiasis

Throat myiasis
Tracheostomy myiasis
External urogenital myiasis
Internal urogenital myiasis

where  screwworm  flies such  as
Cochliomyia  hominivorax, Chrysomya
bezziana and Wohlfahrtia magnifica can
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produce it (Robbins, 2010). Wound
myiasis, the case of the patient of the
present study, is the most frequently
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encountered clinical form of cutaneous
myiasis (Diaz, 2009). Other agents of
wound myiasis include Dermatobia
hominis (Romero-Cabello et al., 2004),
Musca domestica (Koss et al., 2004),
Calliphora vicina (Denion et al., 2004),
Phormia regina (Miller et al., 1990),
Parasarcophaga argyrostoma (Burgess and
Spraggs, 1992), L. sericata (Visciarelli et
al., 2007), Chrysomya albiceps, Lucilia
cuprina, Sarcodexia lambens and
Chrysomya megacephala (Fernandes et al.,
2009). Wound myiasis is produced, when
fly larvae infest the open wounds of the
host; necrotic, hemorrhaging, or pus-filled
lesions predispose flies oviposit, especially
wounds with alkaline discharges (pH 7.1 to
7.5) (Goddard, 2003). Usually only one
species can be found in the lesion, although
mixed infestation can occur (Szpila et al.,
2014). Persons with the inability to
discourage flies from depositing eggs or
larvae in wounds, such us some abuse drugs
users, alcoholics, psychiatric patients,
elderly patients without adequate nursery
care or helpless patients are at risk of
suffering wound myiasis (Kokcam and
Saki, 2005). The females often oviposit on
or near a wound between 100 to 500 eggs;
the increased size of lesions is due to the
larvae growing, as they are eating patient’s
tissues permanently, as maggots can never
reproduce in the wound since they are still
in the larval stage and too immature to do
s0. Reproduction can only occur when they
become adult flies and mate, which is the
final cause of natural infection observed in
patients  presenting myiasis  (Ruikz-
Martinez, 1996). Larvae start feeding after
hatching, causing foul-smelling and bloody
discharge most of the times, with
destruction of tissue and a bloody
discharge, and a very swollen tissues
around the lesion (Visciarelli et al., 2007).
When more mature larvae are, invasion is
worse presenting often local pain and
secondary bacterial infection (de Kaminsky,
1993), and finallythe infested person may
die from tissue destruction. In the present
case fever, chills, bleeding, and
leukocytosis and hypereosinophilia
occurred, being characteristic in many
wound myiasis (Bailey, 2013).The main

options of treatment are:toremove the
maggots mechanically or surgically, which
can be facilitated applying fifteen percent
chloroform in olive oil or another oil or
ether to immobilize the larvae and facilitate
maggot removal; to administer systemic
treatment, using ivermectine where an oral
dose of 200 mg/kg can be used (Jelinek et
al.,, 1995); to produce hypoxia on the
affected region to force the emergence of
the larva, using a thick layer of petrolatum,
with its removal every 3 h until the
complete removal of the larvae (Mariwalla
et al, 2007); and to applicate toxic
substances to the larvae and eggs, using 1%
ivermectin in a propylene glycol solution,
maximum of 400 mg/kg of body weight,
applied directly to the affected area for 2 h
and washed with saline solution (Victoria et
al., 1999). Clinicians need to be careful
when facing a myiasis case as there are
thousands of species of flies, each with its
own habits and life cycle, and also with
specific requirements. That is why some fly
larvae feed on plants or animal blood or
tissues, while others feed on rotting organic
material. Some maggots will feed only on
dead tissue, some only on live tissue, and
some on live or dead tissue (Herbinger et
al., 2011). When chronic wounds are very
difficult to treat, such as non-healing ulcers
with fibrotic tissue, dead necrotic slough,
and multiple infections; there is scientific
evidence that the removal of foreign debris
and devitalized or contaminated tissues
from a wound bed, a process called
debridement, can be used (Sun et al., 2014).
The technique known historically as
maggot therapy, requires larvae extracted
from “blow flies” (Calliphoridae); and the
species used most commonly is Lucilia
sericata, the common green bottle fly
(Campbell and Campbell, 2014). However
although the maggots debride wounds by
dissolving necrotic tissue, vital tissue can
be debride as well when dose is too high
(Dumville, 2009) or time of treatment is not
appropriate (Opletova, 2012). It has been
pointed out that maggot secretions are also
effective against some antibiotic-resistant
bacteria and have been shown to possess
potent antimicrobial activity. Those
secretions believed to have broad-spectrum
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antimicrobial activity include allantoin,
urea, phenylacetic acid,
phenylacetaldehyde, calcium carbonate,
proteolytic enzymes, and many others
(Tellez et al., 2012). In vitro studies have
shown that maggots inhibit and destroy a
wide range of pathogenic bacteria including
methicillin-resistant Staphylococcus aureus
(MRSA), group A and B streptococci, and
Gram-positive aerobic and anaerobic strains
(Takemura-Uchiyama et al., 2013). All
maggots used for debridement are
specialized and grown in a laboratory
setting, this ensures that the larvae are
sterilized in order to prevent secondary
infections caused by microbes carried in by
the maggots (Sherman, 2009). Then
clinicians need to understand the difference
between a therapeutic uses of larvae and a
natural infestation, where treatment as to be
performed.

Conclusion

Occurrences of traumatic myiasis
in humans represent serious public health
concerns.Health personnel dealing with
patients presenting traumatic myiasis, have
to initiate immediate treatment to eliminate
the larvae using the available methods, in
order to guard the patient’ssecurity. It is
necessary to understand that Magoot
theraphy has to be planned, as an organized
treatment desirable for very specific
patients suffering of some determined
pathologies.
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