
 

KnE Medicine
ICMEDH
The International Conference of Medicine and Health (ICMEDH)
Volume 2022

Conference Paper

Using Maggots as Biodebridement in Chronic
Infection Wounds to Increase Wound Healing
and Cost Effectiveness: A Review
Henik Tri Rahayu*, Faqih Ruhyanudin

Deptartment of Nursing, Health Science Faculty, University of Muhammadiyah Malang, Malang,
Jawa Timur, Indonesia.

ORCID
Henik Tri Rahayu: https://orcid.org/0000-0002-9623-771X

Abstract.
Nurses working in the field of wound care are faced with chronic ulcers, infected
wounds that may have stubborn necrosis, and slough that is very difficult to eliminate
within the wound bed treated as devitalized tissue. The beneficial effects of maggots
as biodebridement in the process of wound healing have been known for centuries.
However, maggot debridement therapy (MDT) is new, and few healthcare services
use it in Indonesia. Searching for supporting evidence is essential before applying
this therapy more widely in the Indonesian healthcare community. The objective of
this review was to identify, describe and assess the evidence regarding the effects of
using maggots as biodebridement in chronically infected wounds to increase wound
healing and cost-effectiveness. Six databases (Pubmed, Medline, CINAHL, OvidSP,
NRC and Cochrane) were searched using a systematic strategy with the keywords larval
therapy, maggot therapy, chronic wounds, leg ulcers, pressure ulcers, infected wound,
debridement, wound healing, and cost-effectiveness, with language restriction to only
articles published in English. Four out of the 834 total found studies were selected to
be critically reviewed. Almost all of the studies favored MDT as a safe debridement
method for its rapid granulation and complete debridement effects for chronic/infection
wounds; only one study suggested that MDT had the same effect as conventional
debridement. One study mentioned the disadvantages of using conventional/surgical
debridement such as the risk of vessel and nerve breaks, lengthier hospital stay, and
the need for antibiotics and analgesics. Based on the findings, it can be concluded
that MDT is a safe, simple, effective, and cost-efficient treatment modality for chronic,
intractable wounds for ambulatory and hospitalized patients. It can prevent the need
for surgical debridement (operations) and amputations, and can reduce the use of
antibiotics and decrease the length of hospitalization stay, thereby saving money.
However, more high quality evidence supporting this treatment may still be needed.
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1. Introduction

Nurse professionals working in wound care face a continuing meet to heal chronic
ulcers, as these types of wounds do not follow the typical healing route (Enoch and
Harding, 2003). Potential problems that arose from assessment cause barriers in the
wound healing process, increasing the risk of infection, resulting in delayed healing and
the possibility of a chronic wound. According to Davies, Turton [1], stubborn necrosis or
slough is very difficult to eliminate within the wound bed as devitalized tissue. These
conditions cause a dilemma that difficult to suitably assess an ulcer until the necessary
debridement has taken place.

Wound debridement is defined as removing foreign material and contaminated dead
tissue from (or adjacent to) a traumatic or infected lesion to expose healthy tissue. It
may also include removing foreign material that has become embedded in the wound
[2]. There is a discovery about using Maggot or larvae to debride chronic wounds called
Maggot Debridement Therapy (MDT). MDT can be used to treat a variety of wounds,
such as leg ulcers [3]; pressure ulcers [4]; diabetic foot [5]; traumatic wounds [6]; burns
[7]; surgical wounds [8]; necrotic tumor [9]; and necrotizing fasciitis (10).

In chronic wounds, such as diabetic ulcers, pressure ulcers, venous and arterial ulcers,
the indications for use could be the rapid debridement of necrotic and sloughy tissue
or to eradicate problems associated with recurrent infections to aid the wound bed
preparation process. The beneficial effects of maggots in the process of wound healing
have been known for centuries. For the last 15 years, maggot debridement therapy
(MDT) has been used in Europe and the United States clinical practices to treat various
types of severely infected and necrotic wounds with successful healing results [2].
However, in Indonesia, MDT is still new therapy, and a minimal amount of healthcare
services use it. Therefore, we need to search for evidence that supports it to apply this
therapy in Indonesia’s healthcare community. Based on that, this review study aims to
identify, describe and assess the evidence regarding the effects of using Maggot as
biodebridement in chronically infected wounds to increase wound healing and reach
cost-effectiveness.

2. Methods

This study is a brief systematic review. We formulate a clinical question (in PICO format):”
In chronic/infection wounds (P), how does the Maggot debridement therapy/MDT (I)
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compare with conventional therapy (C) increase the wound healing (O) in a fewer time

(T)?

3. Searching Strategy

A search strategy was used to identify both empirical and theoretical literature using the
keywords: larval therapy, maggot therapy, chronic wounds, leg ulcers, pressure ulcers,
infected wounds, debridement, wound healing, and cost-effectiveness. Search strategy
using advance search in Pubmed, Medline, CINAHL, OvidSP, Cochrane, and Nursing
Reference Center (NRC). There were 834 papers found in this searching process, and
only fours articles include in this brief review after screening processes.

Table 1: PICOT searching strategy.

PICOT Keywords /MesH Database Literatures

P: In chronic/infection
wounds

Chronic wounds, infected
wounds, leg ulcers, pressure
ulcers

PubMed
OvidSP
Cochrane
NRC
CINAHL
Medline

10 17 3 563
38 203

I: Maggot debride-
ment therapy/MDT

Maggot therapy, larval therapy

C: conventional ther-
apy

Conventional therapy, debride-
ment, surgical debridement

O: wound healing Wound healing

T: in a fewer time Cost-effectiveness

These are the four chosen articles:

1. The use of maggot debridement therapy in the treatment of chronic wounds in
hospitalized and ambulatory patients: Gilead, Mumcuoglu (11)

2. Maggot debridement therapy with Lucilia cuprina: a comparison with conventional
debridement in diabetic foot ulcers: Paul, Ahmad (12)

3. Maggot versus conservative debridement therapy for the treatment of pressure
ulcers: Sherman (13)

4. Debridement for surgical wounds (Review): Smith, Dryburgh (14)

4. Synthesizing the Evidence

We used the Rapid Critically appraisal (see detailed in Appendix 1) to evaluate the
quality of the paper in order to be included in this review. We can conclude that almost

DOI 10.18502/kme.v2i3.11931 Page 756



 

KnE Medicine

ICMEDH

all articles have validity and reliability results. Table 1 (Evaluation Table) demonstrates
the details of the review’s results.

The measurements used to evaluate the effects of MDT in chronically wound were
varied among studies. For instance, Geliad, L. et.al use a number of wounds (NW),
duration of wound before using MDT (DW), number of treatment (NT) and treatment
duration (TD). While Sherman, R.A uses ulcer length, width, circurmference, surface
area, relative and absolute surface area changes, necrotic tissue, and granulation tissue
over time, and complete debridement and complete wound closure to evaluate the
MDT use in chronic ulcers. Besides, Paul, A.G., et al. uses grade and subgrade of
wound healings, then Smith F et al. include secondary indicators consisting of patient
satisfaction, infection rate, length of hospital stays, and cost-effectiveness.

From all the evidence, one study found that MDT has no different effect to conven-
tional debridement, and one study unclear explain it. However, almost all studies favor
MDT as a debridement method. The studies found that MDT can promote complete
debridement, decrease the size of wounds, and decrease necrotic tissues. In addition,
one study suggests that the disadvantages of using conventional/surgical debridement
include risk of vessels and nervous break, more length hospital stays, and need for
antibiotics and analgesics. Besides, all studies show that MDT is safe and gives more
benefits than conventional debridement, in which MDT has rapid granulation and com-
plete debridement for chronic/infection wounds. Moreover, maggots for MDT can now
easily find worldwide, including in Indonesia. Although some patients might still be
uncomfortable using it in their wounds due to awful feelings, the proper explanation
and education regarding the benefits and harms may be needed to convince them to
accept it.

5. Conclusions

Using Maggot (MDT) for debridement is a safe, simple, effective, and cost-efficient treat-
ment modality for chronic, intractable wounds in ambulatory and hospitalized patients.
It can save surgical debridement (operations), amputations, and use of antibiotics, as
well as long periods of hospitalization, which need more cost to treatments, however,
maybe it needs more quality evidence that supports this treatment and we sure that
this therapy safety to users and give benefits for our patients before we applied it in
the clinical practices.
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6. Appendix 1

Critical Appraisal of the Evidences

Step 1: Evaluating the Validity

Evidence Type: Case/ Case control study

Table 3

Questions Geliad, L.,et.al Paul, A.G.,et al.

How were the cases
obtained?

Participants from units
of the Hadassah Hospi-
tal in Jerusalem, Israel
No exclusion criteria but
clearly explain about
the study

Participants from the
orthopaedics wards in
the KualaLumpur General
Hospital (HKL) Inclusion and
exclusion criteria : Yes

Were appropriate con-
trols selected?

No information Yes. Control groups: conven-
tional debridement

Were data collection
methods the same for
the cases and controls?

No control group. Data
collection method is
quite clear and detailed

Yes

Evidence Type: Cohort study

Table 4

Questions Sherman, R.A

Was there a representative and well-
defined sample of patients at similar
point in the course of the disease?

Yes. Detailed description of the popula-
tion the exposure and nonexposure

Was follow-up sufficiently long and
complete?

Yes. The study between 1990-1995. For
each intervention woundswasmonitored
at least 2 week

Were objective and unbiased outcome
criteria used?

Yes. The study used objective outcome
measurement and explained very clear
(see: evaluation table)

Did the analysis adjust for important
prognostic risk factors and confound-
ing variables?

Not really clear, but it said that when
the patients in conventional therapy and
the wound did not improve, the maggot
therapy was initiated

DOI 10.18502/kme.v2i3.11931 Page 762



 

KnE Medicine

ICMEDH

Evidence Type: systematic review

Table 5

Questions Smith F, et al.

Are the studies contained in the review RCTs? Yes

Does the review include a detailed description of the
search strategy to find all relevant studies?

Yes

Does the review describe how validity of the individual
studies was assessed (e.g.,methodological quality,
including the use of random assigment to study
groups and complete follow-up of the subjects)?

Yes

Were the results consistent across studies? Not clear because there
is different interventions

Were individual patient data or aggregate data used
in the analysis?

Yes

Step 2: What are the results?

Evidence Type: Case/ Case control study

Table 6

Questions Geliad, L.,et.al Paul, A.G.,et al.

Is an estimate of effect given (do the number
add up)?

Yes Yes

Are there multiple comparison data? Yes Yes

Is there any possibility of bias or
confounding?

No No

Evidence Type: Cohort study

Table 7

Questions Sherman, R.A

What is the magnitude of the relation-
ship between predictors and tergeted
outcomes?

There is significance differences favor-
able in MDT, with CI 95% n p<0.05

How likely is the outcome event(s) in a
specified period of time?

Explained of outcomes is very detailed
and used the appropriate data analysis

How precise are the study estimates? Very detailed
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Evidence Type: systematic review

Table 8

Questions Smith F, et al.

How large is the intervention or treat-
ment effect?

Unclear because there is no data anal-
ysis for gathered studies and variances
of study purpose

How precise is the intervention or
treatment (CI)?

Step 3: How can I apply the results to patient care?

Although there are variance results of the study (in different articles), most all the study
are applicable to implement in Indonesia because population of the studies are similar
to our patients and almost all studies are worthy to be evidence base of our clinical
practice. Beside that maggot debridement therapy now can easily find, although the
price is more expensive compared with materials used in conventional debridement,
but because the results of MDT need less time to wound healing so it have more
cost-effectiveness.
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