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ARTICLE INFO ABSTRACT
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Introduction and importance: Refractory diabetic foot ulcers (DFUs) do not easily respond to standard therapeutic
approaches and the prevention of DFU-related amputation is one of the most important aspects of treatment in
Larva patients with DFU.

Debridement Case presentation: The present case report is 51-year old male patient with a history of 5-years type 2 diabetes

Amputati . . o s .
C:;gli_:p:: who has had DFU on the first distal phalanx foot of his right foot with size of 2 x 2 cm. The patient was
Iran repeatedly hospitalized for receiving DFU treatment, he did not recover using routine wound treatment. The

patient was transferred to our wound care team. After ten sessions (one session every 48 h) of maggot
debridement therapy (MDT) using sterile Lucilia sericata, the patients' DFU had completely healed.

Clinical discussion: DFUs can change patient's quality of life and lead to infection, amputation, sepsis, and finally
death. Thus, efficient therapeutic methods are necessary for management of DFUs.

Conclusion: This case report was revealed that the maggot therapy is an affordable and highly efficacious
treatment method to enhance the recuperation of DFUs. Therefore, it is recommended that wound care teams use

this approach to speed up the healing process.

1. Introduction

Diabetes mellitus (DM) is a group of metabolic disorders character-
ized by hyperglycemia due to defects in insulin secretion, insulin action,
or both [1]. DM is also associated with an increased occurrence of
macrovascular diseases, including coronary artery disease (myocardial
infarction), cerebrovascular disease (stroke), and peripheral vascular
disease [2]. Complications related to DM are classified as acute and
chronic [3]. Diabetic Foot Ulcer (DFU), as a chronic complication of DM,
is one of the most significant and debilitating complications [2].
Approximately over 25% of individuals with DM develop DFU during
their lifetime [4], and one-fifth of moderate to severe DFUs cause
amputation [5].

Many patients with diabetic ulcers have underlying conditions that
make it very difficult for them to heal [6]. Therefore, many chronic non-
healing wounds need targeted approaches instead of the conventional
therapies [7]. In fact refractory diabetic ulcers do not easily respond to
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standard therapeutic approaches, and the prevention of DFU-related
amputation is one of the most important aspects of treatment in these
patients [6].

Larval therapy or maggot debridement therapy (MDT) is a method
used to treat chronic wounds, including patients with DFUs or bed sores
[8]. In this method, the larvae of a type of fly called Lucilia sericata,
which are cultured sterile in the laboratory, are used to treat patients
[9]. The chief function of maggot therapy is to decrease the microor-
ganism load at the infection site through the digestion of bacteria,
production of antibacterial secretions, and elimination of biofilms [8].
As a result of the flourishing use of maggot therapy in numerous coun-
tries, particularly the U. S. and Europe, the FDA has approved MDT [10].
The combination of these features and previous reports led us to trial
MDT in a case of DFU. This case report was reported according to the
SCARE 2020 Guidelines to ensure the quality of reporting [11].
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2. Case presentation

This case is a 51-year old male patient with a history of 5-years type 2
diabetes. He was living in Urmia city, Iran. Moreover, he was from a
family with low socioeconomic status with a primary education level. He
was working in a carpet weaving workshop and had a sedentary life-
style. During history-taking and physical assessment, the patient
mentioned a family history of diabetes mellitus and hypertension (HTN).
In order to regulate his blood glucose level, he had undergone an oral
medications therapy with metformin 500 mg tablet two times a day
(BID). Moreover, Captopril 25 mg tablet had been prescribed for his
HTN twice a day (BID). In addition, during taking the patient's history,
we discovered that he did not take his drugs regularly and that he did not
follow his adequate diet and even his blood sugar control was inap-
propriate. Therefore, he had uncontrolled DM. This condition led to the
formation of DFU on the first distal phalanx foot of his right foot with
size of 2 x 2 cm (Fig. 1). He smoked 10 cigarettes per day for 15 years,
but he denied any history of drug or alcohol abuse. On his neurological
assessment no pathological findings were revealed. Moreover, the cul-
ture antibiogram was obtained and it revealed drug resistance to
Staphylococcus aureus. The patient received intravenous antibiotics such
as Amp Meropenem 1 g three times a day, and Amp Vancomycin 1 g two
times a day. Although the patient was repeatedly hospitalized for
receiving DFU treatment, he did not recover using routine wound
treatment. Therefore, he was referred to our wound management team
on 1 July 2020.

The vital signs of patient on admission were as follows: Pulse Rate:
110 beat per minute (bpm); Temperature: 38.1 °C; Blood Pressure: 150/
95 mmHg; Respiration Rate: 18 bpm. The patient suffered from symp-
toms of infection and sepsis (such as fever). In addition, some of the
patient's laboratory information during admission is provided as follows
(Table 1):

2.1. Management

First, written informed consent was obtained from the patient for
maggot debridement therapy. Then the maggots of Lucilia sericata were
disinfected with Dakin's solution (0.5% NaOCl), and the patient under-
went maggot debridement therapy. The larvae of L. sericata digest dead
tissue and microorganisms at the wound site. In fact these larvae release

Fig. 1. Diabetic foot ulcer before beginning the maggot debridement therapy.
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Table 1
The patient's laboratory information during admission.

Cell blood count (CBC) Biochemistry

WBC: 24000 pl
RBC: 5390000 pl
HGB: 11.5 g/dl

BUN: 14.9 mg/dl
Creatinine: 1.2 mg/dl
Urea: 23.2 mg/dl

HCT: 38% Calcium: 8.65 mg/dl
MCV: 65.5 fl Phosphorous: 4.5 mg/dl
MCH: 19.7 pg Sodium: 145 meq/dl

MCHC: 30.44 g/dl
RDW-CV: 15.7%
RDW-SD: 42.3 fl
PLT: 259000 pl

Potassium: 3.9 meq/dl
SGOT(AST): 65 u/1
SGPT(ALT): 81 u/1
Al/phosphatase: 457 u/1

PDW: 16.0 Bilirubin total: 0.9 mg/dl
MPV: 8 fl Bilirubin direct: 0.4 mg/dl
PCT: 0.199% Blood sugar: 349 mg/dl
Serology LDL: 87 mg/dl

CRP: positive(+2) HDL: 36 mg/dl

Thyroid function Cholesterol: 198 mg/dl

TSH: 12 mlu/1 Triglycerides: 128 mg/dl
Free T4: 10 pmol/1 HemoglobinA1C: 7.0%
Free T3: 3.4 pmol/1 -

antimicrobial enzymes that improve wound healing. In this case, maggot
debridement therapy was carried out in ten sessions (one session every
48 h) (Fig. 2). This method (i.e., DFU preparation, application of the L.
sericata to the wound, hydrocolloid dressing and removal of larvae after
48 h) was conducted by a nurse who was trained and licensed in this
area. At each stage of the MDT, the patient was asked a question about
tolerating the MDT. If the patient's answer was “yes” the MDT was
continued, however if the patient's answer was “no,” the MDT was dis-
continued. In addition, after maggot therapy sessions were completed,
the diabetic foot ulcer was stimulated by mechanical debridement as
well as normal saline. Therefore, the necrotic tissue was again elimi-
nated and granulation tissue emerged (Fig. 3). The diabetic foot ulcer of
the patient had relatively healed on 1 September 2020 and closed three
months after the MDT (Fig. 4). Finally, the patient in a good general
health condition was discharged (Fig. 5). During discharging stage, the
patient was educated to prevent putting excessive pressure on the area
and uses a crutch or wheelchair. In fact offloading is an essential stage

Fig. 2. Maggot debridement therapy in diabetic foot ulcer.
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Fig. 3. Diabetic foot ulcer after maggot debridement therapy.

Fig. 4. The patient's DFUs three months after maggot debridement therapy.

for DFU healing.
3. Discussion

Wounds, especially DFUs, are a common complication of DM that
can lead to physical disability and stress in patients. DM causes diabetic
foot ulcers by several mechanisms. Lack of pain in neuropathy is usually
the main cause of ulcers. On the other hand, neuropathy itself makes the
skin of the foot dry and brittle and increases the skin's tendency to crack
[12]. Moreover, the mechanism of fighting against microorganisms in
patients with DM is impaired and the wounds of diabetics are infected
[4]. In addition, due to vascular involvement, blood supply to the
damaged tissues is disrupted and this tissue repair is impaired [2].
Diabetic foot ulcers can change quality of life and lead to infection,
sepsis, amputation, and finally death. Thus, efficient therapeutic
methods are necessary for the management of DFUs [7]. Nowadays,
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Fig. 5. The patient's DFUs five months after maggot debridement therapy.

concerning the appearance of antibiotic-resistant bacteria, many pro-
fessionals health care have turned their attention to the use of MDT [9].
According to Food and Drug Administration, MDT will be very effective
for treating wounds that do not heal easily, as well as for treating open
wounds with dead tissue [10]. The larvae feed on dead tissues and thus
destroy these tissues completely. The saliva of these larvae can digest
dead wound tissue well and can also remove the microorganisms at the
wound site infection [13].

Maggot therapy can be easily conducted by trained healthcare pro-
fessionals such as nurse, even without the need for hospitalization. It is
also an affordable treatment method. MDT in contrast to antibiotic
therapy, causes no hazardous complication [9]. However, MDT may has
led to pain and anxiety and stress in the patient. Of course, these
symptoms will rarely be seen in patients undergoing maggot therapy. In
addition, patients may experience bleeding and infection [14]. The risk
of infection will only increase if the larvae are not well disinfected before
being placed on the wound. In this case, the patient may develop in-
fections in his wound [8].

In line with our study results, Malekian et al. revealed that maggot
therapy is a very efficient in treating refractory DFUs [15]. Moreover,
consistent with our results, Parizad et al. showed that the combination of
surgical debridement, maggot therapy, negative pressure wound ther-
apy, and silver foam dressing is an appropriate treatment method for
DFU [16]. Siavash et al. also showed that maggot therapy is efficient in
treating DFUs that are resistant to routine methods [17]. In addition,
consistent with our results, Mirabzadeh et al. indicated that the maggot
therapy is an appropriate and easy-to-use methodology for the treatment
of sophisticated and in depth DFUs [18]. Hajimohammadi et al. in a case
report study showed that surgical debridement and maggot therapy is an
effective approach for improving DFUs and preventing amputation [14].

Many research in this field have revealed the effectiveness of Maggot
therapy in improving DFU and the result of this case report showed that
maggot therapy could be used in patients who have refractory DFUs.

4. Conclusion

Diabetic foot ulcers remain a problem of concern, causing increased
morbidity and mortality in patients with DM. Therefore, efficient ther-
apeutic approaches are essential to prevent foot amputation and death.
This case report was revealed that the use of maggot therapy is an
affordable treatment method to enhance the recuperation of DFUs and
prevent foot amputation. Therefore, it is recommended that wound care
teams use this approach to speed up the healing process.
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