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Abstract

Background: Myiasis is a parasitic infestation of tissues or body cavities of mammals
with dipterous larvae. The patients with diabetic foot ulcers are more vulnerable to ac-
quiring infestation; however, the infestation may be neglected and mistreated in some
cases.

Methods: Data were collected of twelve myiasis cases with diabetic foot ulcers in
Nazli-Selim Eren Chronic Wound and Infections Care Unit, Aydin, Turkey between
2017 and 2019. Demographic, clinical characteristics of the patients and clinical exami-
nation of the wound were recorded. To morphology-based identification method of
the agents, the developmental stages of the maggots were examined.

Results: The cases aged between 46 and 81 years (10 males, two females). Eight of the
larvae collected from wounds had Calliphoridae and four had Sarcophagidae family.
The larvae were infested right/left foot sole, thumb, ankle, and mostly left toes. The
number of larvae collected from the cases ranged from 2 to 48. Third-stage larvae (I.3)
were mostly detected. Mixed (IL1-L2, L.2-1.3) larvae were detected in a patient. The in-
festations were more common in July and August. According to the score of Infectious
Diseases Society of America (IDSA), ten (83%) cases had moderate and two (17%)
cases were mild diabetic foot infections (DFIs).

Conclusion: Diabetic foot ulcers should be evaluated in terms of myiasis. This was the
first study in our province indicating that myiasis should not be neglected and different

species of flies were responsible for myiasis cases.
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Introduction

yiasis is an ectoparasitic infection
caused by the larvae or maggots of
true flies (Diptera). The species of

Calliphoridae, Sarcophagidae, Oestridae,
Muscidae, and Hypodermatidae are responsible
for human myiasis (1). The infection is much
prevalent in tropical and subtropical regions
of the world because the climatic potentials
prepare suitable breeding places for flies. The
flies are mostly found in urban areas where
sanitation, inadequate garbage disposal and
animal husbandry are suitable for the devel-
opment of the larvae (2). The predisposing
factors for the flies include the following: Psy-
chological disorders, low socioeconomic sta-
tus, advanced age, poor hygiene conditions,
vascular disorders, necrosis, open or wounds
and especially neuropathic ulcers (diabetic
foot ulcer) (3). In foot ulcers are the presence
of a break in the skin of the foot in a person
with diabetes, which does not promptly heal.
These cases are a leading cause of hospitaliza-
tion, amputation, reduced mobility, loss of
social inclusion, and poor quality of life (4).
Myiasis can be divided into seven categories
according to anatomical region and biology of
the parasitic species by the WHO, ICD-10
classification (5). Cutaneous myiasis occurs
when adult flies infest the wounds by laying
host’s open wounds. The larvae (I.1) develop
to the third instar (L3) in a short time, cause
new wounds and invade the dermal layers in
the surrounding healthy tissue for feed on the
host’s living/dead tissue, body fluids, or in-

gested food as a source of nutrition. After
penetration, they cause deep irritation and can
lead to cartilage or bone loss (6,7). Therefore,
the infestation can be life threatening in non-
healing wounds with diabetic foot ulcers and it
may lead to significant tissue damage if the
larvae invade the central nervous system. As a
key for diagnosis is the identification of the
larvae in tissues or organs. The management
of myiasis usually consists of three stages; me-
chanical removal of the larvae, surgical deb-
ridement of the infested wound tissue and ir-
rigation of the wound with antiseptic solutions
(8,9). In addition, topical and oral ivermectin
is successfully used for the removal of the lar-
vae (10).

The prevention of re-infestation and the
spread of larvae are important of underlying
conditions in the treatment of disease. Here,
we report, for the first time, myiasis infesta-
tion of twelve patients with diabetic foot ul-
cers from a wound care unit in Aydin Prov-
ince of Turkey on the Western Coast.

Materials & Methods

The present study included twelve myiasis
cases with diabetic foot ulcers in Nazli-Selim
Eren Chronic Wound and Infections Care
Unit, Aydin, Turkey between 2017 and 2019.
Demographic, clinical characteristics of the
patients and clinical examination of the wound
were recorded (Fig. 1).

Fig. 1: Twelve myiasis cases with diabetic foot ulcers
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The wounds were examined and the larvae
were removed with sterile tweezers and were
cleaned with saline (0.9% sodium chloride).
The wound debridement therapy was per-
formed at the bedside in consecutive sessions.
The wound bed was washed with hypo-
chlorous acid (HOCI) (11). Myiasis larvae were
sent to the parasitology department in the
same hospital for entomological identification.
To morphology-based identification method
of the agents, the developmental stages of the
maggots were examined by macroscopically
and microscopically (shape of the mouth-

pharynx skeleton, the number of structures
and spiracles of the anterior and posterior
stigmas) (Fig. 2) (12). The dead maggots were
stored in 70% alcohol or 10% formalin for
identification. Alive maggots were placed in a
chicken liver and stored at room temperature
until they reached to next stages (pupae and
adult fly) (Fig. 3). The maggots were fed on
chicken liver, and then were placed on wood
shavings to complete the pupal period. Finally,
adult flies were obtained from the pupae. All
developmental stages of the larvae were exam-
ined for entomological identification (Fig. 4).
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Fig. 2: Larvae were identified as macro and microscopically. (A) Third-stage of larvae, (B) cephaloskeleton of
third-stage larvae of Calliphora spp, (C) anterior view of mouth-pharynx, (D) identification key of postetior
spiracles of the third-instar larvae of myiasis, (E) posterior spiracles of Calliphora spp. (Original photos)

*The twelfth source is cited.

Fig. 3: Development stages of the larvae. (A) Larvae were placed in a chicken liver, (B) wood shav-
ings for pupal period, (C) stage of pupa obtained from the larvae, (D) adult fly. (Original photos)
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(YY)

Fig. 4: Adult form of Calliphora spp.(A), stage of pupa of Calliphora spp. (B), stage of pupa of Sarcophaga spp.
(C), adult form of Sarcophaga spp. (D) were identified as macro- and microscopically. (Original photos)

E'thics Committee Approval

The research protocol was approved by Aydin
Adnan Menderes University Faculty of Medi-
cine, Non-Interventional Clinical Trials Ethics
Committee (Protocol No: 2019/190).

Results

The cases aged between 46 and 81 years and
all had diabetic foot ulcers. The great majority
(n=10, 83%) of patients were male and two
were female. All cases were in close contact
with animals (income from animal husbandry)
except one patient. The larvae were infested in
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the different body regions (right/left foot sole,
thumb, ankle) mostly left toes. The number of
larvae collected from the cases ranged from 2
to 48 and L3 larvae were the dominantly de-
tected stage. In addition, I.2 and mixed (L1-1.2,
L.2-1.3) larvae were detected in a patient. The
infestations were more common in July and
August. The demographic and clinical charac-
teristics of patients were presented in Table 1.
According to the score of Infectious Diseases
Society of America (IDSA), ten (83%) cases
had moderate and two (17%) cases were mild
diabetic foot infections (DFIs).
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Table 1. Features of the cases and myiasis agents

Cas Gen A Infes- Localities Ana- Mag  Lar Fly spp. Ani- Ne- IDSA  Bed-
es der ge tation tomical gots val identifi- mal  crosis In-  ridden
month locali- ob- sta cation hus- fec-
zation  taine  ges band- tion
d 1y Se-
from verity
the
woun
d
1 Fe- 48 August Ger- Left 25 3 Sarcoph- + + Mod- +
male mencik,Ay Toes agidae erate
din
2 Male 60 April Efeler, Left 36 3 Sarcoph- + + Mod- +
Aydin Toes agidae erate
3 Male 62 August Germencik, Left 6 2 Calli- + + Mod- -
Aydin foot phoridae erate
4 Male 65 August Nazilli, Left 48 2 Calli- + + Mod- +
Aydin Toes phoridae erate
5 Male 67 August  Kuyucak, Right 3 1-2 Calli- + + Mod- -
Aydin foot phoridae erate
sole
6 Fe- 55  Octo- Efeler, Right 4 3 Calli- - + Mild -
male ber Aydin foot phoridae
thumb
7 Male 71 July Efeler, Right 2 3 Calli- + + Mod- -
Aydin foot phoridae erate
sole
8 Male 74 March  Séke, Ay- Right 2 2 Sarcoph- + + Mod- +
din ankle agidae erate
9 Male 72 August  Germencik, Right 4 2-3 Calli- + + Mod- -
Aydin foot phoridae erate
10 Male 58 May Soke, Ay- Right 3 3 Calli- + + Mild -
din foot phoridae
thumb
11 Male 67 July Bozdogan, Left 18 3 Calli- + + Mod- +
Aydin Toes phoridae erate
12 Male 81 July Soke, Ay- Left 7 2-3  Sarcoph- + + Mod- -
din Toes agidae erate
Discussion deeper layers of the skin (the dermis), and

Myiasis is an ectoparasitic disease that causes
serious health problems including loss of la-
bour force and disruption in physical appear-
ance (13). Clinically, the infestation is classi-
fied according to the anatomical position: Cu-
taneous which is the most common clinical
form, oral, nasal, ocular, gastrointestinal, and
genitourinary myiasis (14). Human infestations
are rare, but the larvae can go through the
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cause a serious clinical outcome due to loss of
limb, depending on the facultative or obligato-
ry nature (15,16).

It was reported that metabolic and systemic
diseases such as diabetes mellitus increased the
severity of infestation (17). In addition, be-
cause of peripheral neuropathy and pain loss,
diabetic cases are considered a major risk
group for the disease (18). The flies are at-
tracted by alkali wastes and necrosis in diabet-
ic foot ulceration and it was stated that a mi-
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nor wound or an abrasion on the skin is
enough for laying the eggs (19).

Many cases of myiasis are reported from
other countries. Zaglool et al, detected a Sar-
cophaga spp. larvae in a wound on the shoulder
of a 40-year-old diabetic patient living in the
rural area. The open and neglected wound in
this patient with uncontrolled diabetes cov-
ered the way for the development of myiasis
(20). A 62-year-old woman who suffered from
diabetes and anemia was infested by 50 Lucilia
sericata (belong to Calliphoridae family) larvae.
The researcher stated that myiasis could be a
risk for elderly and seriously ill people (21).

Despite a number of studies from other
countries, there are a few reports of cutaneous
myiasis in diabetic foot ulcers from Turkey
(22-24). Eighteen case series with diabetic foot
infection caused by the Calliphora spp. larvae
(25). A case of Sarcophaga spp. in diabetic case
was reported by Demirel Kaya et al (26).

Calliphoridae family was the most frequent
agent of myiasis in Turkey (27-29). However,
no data was presented from Aydin, in the
southwest of the Turkey. Here we reported
for the first time twelve-myiasis cases with
diabetic foot ulcers.

It is important that myiasis must be diag-
nosed as early as possible in diabetic patients.
The diagnosis of the infestation links to an
appropriate history of patients and clinical ex-
amination. Because of the relatively short
stages, identification of the flies can be diffi-
cult. For the entomological identification of
the larvae, a few methods were reported (30,
31). In the present study, in order to better
identification of the larvae, we used chicken
liver and wood shavings to metamorphosis
into adults. In addition, we detected all stages
of the larvae collected from the patients: four
of Calliphoridae and eight of the Sarcopha-
gidae family.

Diabetic foot ulceration is the most frequent
clinical manifestation in diabetic cases. The
ulceration can be cured; unfortunately, many
cases unnecessarily undergo amputations be-
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cause of inadequate diagnosis and therapy.
Clinically by the manifestation of inflamma-
tion (redness, warmth, swelling, tenderness or
pain) or purulence in foot wounds should be
classified by severity (32). Diabetic foot infec-
tions were classified as moderate in ten (83%)
of the cases and mild in two (17%) cases.

Cutaneous myiasis has worldwide distribu-
tion and more frequent in summer. However,
certain species are also responsible for infesta-
tions in winter (33). In our study, Calliphori-
dae and Sarcophagidae were more dominant
in July and August.

It was reported that wound myiasis was
common in rural areas where the people had
close contact with livestock animals (34). In
accordance with the literature, the great major-
ity of our cases (11 out of 12) live in rural are-
as and work in animal husbandry sector. A
correlation between the frequency of myiasis
and increased age was proposed in previous
studies (35, 306).

In the present study, the elderly cases with
foot ulcers were predominantly acquired myia-
sis. Previous studies have emphasized in this
subject and indicated that these cases have a
lack of appropriate home care, severe neuro-
logical underlying diseases, debilitated, or dia-
betes like our cases. (37, 38). Five of our dia-
betic cases were bedridden and lived alone.
Therefore, in our cases have developed ulcers
due to the delayed diagnosis and treatment.
However, in a study stated that myiasis occurs
not only in the elderly but also in the young or
children (39).

Open wounds, necrosis, or ulcers may not
be clinical manifestations of myiasis. In a
study reported that cutaneous superficial my-
iasis caused by Sarcophaga larvae in the absence
of skin ulceration or necrosis in a geriatric pa-
tient with limited motor and neurological ca-
pacity who lives in a nursing home. The re-
searchers emphasized that myiasis should be
considered even if the patients had no signifi-
cant destruction in skin/tissue integtity (40).
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Conclusion

Our results of this study clearly indicated
that people with diabetic foot ulcers should be
evaluated in terms of myiasis. This was the
first study in our province indicating that my-
iasis should not be neglected and different
species of flies were responsible for myiasis
cases.
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