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Abstract: Chronic wounds remain a challenge to most healthcare systems worldwide despite
the technological advances we have seen to date. Many chronic non-healing wounds require
alternative approaches, in addition to standard conventional therapies. Maggot debridement
therapy (MDT) or the use of maggots to treat wounds is one such therapy that has been in use for
centuries. We conducted a review of articles published in PubMed, NICE evidence documents,
and linked literature with the aim of providing a brief perspective on the evolution of MDT, and
the context in which maggot therapy is currently used along with evidence behind such methods.
Keywords: wound healing, maggot debridement therapy, debridement, Lucilia sericata, chronic

disease, larva

Introduction

The burden of wounds is probably as old as mankind itself. Even with vast advances
in today’s healthcare technology, the management of chronic wounds still poses a sig-
nificant challenge to the medical world."* The cost to the National Health Service of
caring for patients with a chronic wound is conservatively estimated at £2.3b to £3.1b
per year (at 2005-2006 costs); it is around 3% of the total estimated expenditure on
health (89.4b).> The total cost of managing patients with wounds, originating in primary
care, accounted for nearly 6% of the total expenditure on the health service in Wales,
at an average cost of £1727 per patient.* A high proportion of chronic wounds remain
unhealed for long periods, and this may be due to the use of inappropriate or ineffective
therapies, as clinical staff are not trained or aware of optimal ways of managing such
patients. Many patients with chronic wounds tend to have other underlying conditions
making wound healing extremely difficult even where specialized care is provided in
order to expedite the process. Many chronic non-healing wounds therefore require
targeted approaches rather than the standard conventional therapies.

Maggot debridement therapy (MDT) or the use of maggots to treat wounds is one
such therapy that has been in use for centuries.’ Larvae of the green bottle fly Lucilia
sericata are used in MDT. An important step in assisting chronic non-healing wounds
progress through healing is wound bed preparation. This is usually achieved by effec-
tive debridement technique to remove devitalized tissue, including slough and eschar.
The methods of debriding a wound can be classified as surgical, autolytic, mechani-
cal, enzymatic, or biological.* MDT mainly helps in wound healing by debridement
of necrotic tissue by both mechanical and biochemical means. Mechanical debride-
ment is achieved by the “mouth hooks” of the maggots and their rough bodies that
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scratch the necrotic tissue.” They may also secrete a mixture
of proteolytic enzymes (trypsin and chymotrypsin-like col-
lagenase) that lyse nonviable tissue, making it easier for the
maggots to digest.® This article provides a brief perspective
on the evolution of MDT and the context in which maggot
therapy is currently being used along with evidence behind
such methods.

Methods

The evidence that forms the basis of this article was identi-
fied by searching PubMed, using a two-layer search method
using; “Wounds and injuries,” “Ulcers,” and “Debridement”
and “Larva*,)” “Lucilia sericata” (the widely used binomial
nomenclature for the larvae used in MDT), and “Maggot”
in titles/abstract. Other literature linked to the articles found
on PubMed searches was also used. Major texts in the field
were reviewed, including the evidence-based guide to maggot
therapy in wounds. Well-conducted systematic reviews were
included as part of the evidence base, as well as authoritative
articles about the wound healing and suggested best practice
guides. We also looked at appraised literature from the National
Institute of Clinical Excellence (NICE) evidence search.

Historical use of maggots in wound

treatment
The history of wound care probably dates back to the origin
of human species. Wounds can naturally heal by themselves,
but humans have noticed several natural remedies that would
speed up the process, especially if the wounds were chronic.
The use of insects or their products is not new; honey® from
bees, cobwebs,!® ant-heads'' to aid wound closure, and
leeches!! to help draw excessive wound congestion have all
been tried in the past. Maggot therapy is one such ancient
method that has stood the test of time and is still being
widely used to achieve wound debridement in difficult and
chronic wounds. According to Fleischmann et al, “Australian
aborigines have used maggots to clean wounds for thousands
of years.”2

Many military surgeons noted that soldiers whose wounds
became infested with maggots healed better. Ambroise Paré
(1509-1590) was a notable barber surgeon who served in
the French army.!* Paré in the battle of St. Quentin (1557)
observed that when maggots were present in suppurating
wounds, they healed faster. However, at the time this obser-
vation did not result in a new treatment modality. Again, in
the 1800s, Napoleon’s battlefield surgeon, Dominique Lar-
rey (1766—1842) noted the beneficial effects of maggots on
wounds sustained by soldiers during an expedition to Syria.'4

While Larrey noticed their benefits, he had not deliberately
placed blowfly larvae on the wounds. He said they were
“greedy only after putrefying substances, and never touch the
parts which are endowed with life”."* Despite all efforts, Lar-
rey’s wounded soldiers were not willing to have the crawling
larvae on their wounds and, yet again, did not result in the
adoption of this as a new modality of treatment for wounds.
Similar observations were made by American Civil War
surgeons who ultimately realized that maggots could have
beneficial effects. Confederate Surgeon Joseph Jones, for
example, reported that “a gangrenous wound which had been
thoroughly cleansed by maggots healed more rapidly than if it
had been left by itself”'* John Forney Zacharias (1837-1901),
a surgeon from Maryland during the American civil war was
the first to officially document maggot therapy, which he
explains as having saved many lives. Later during the First
World War, William Baer (1872—1931) noted that maggots
assisted in the healing of fracture wounds.'® However, while
undergoing MDT, some of his patients with fractures died
of secondary bacterial infections such as tetanus and gas
gangrene. Then after several experiments, Baer successfully
devised a method to produce sterilized maggots that would
not spread these clostridial infections. Despite the method
being expensive, maggots were cultured during that time,
and MDT saw one of its peaks in the 1930s. Another con-
temporary surgeon, Duncan McKeever (1905-1959) credited
Baer for the use of maggot therapy in osteomyelitis, and he
describes in great detail an inexpensive and easy method of
the production of non-sterile maggots and how to apply them
in chronic osteomyelitis.'” MDT was widely used until after
the Second World War, when the discovery of antibiotics
and the development of better surgical techniques pushed it
to the background.?

Renaissance in the new era

Ronald Sherman, a strong advocate, was the key figure for
its revival. In the 1990s, he established a small fly-culturing
facility in the Veteran Administration Hospital Medical
Centre in Long Beach, California, USA to produce sterile
larvae.'® He was one of the first to conduct a prospective-
controlled study that looked at maggot therapy in treating
pressure ulcers in spinal cord-injury patients.' Eight patients
received MDT after a baseline assessment of healing under
conventional therapy. Maggot therapy led to a more rapid
removal of debris than all other non-surgical treatments
and had a faster healing rate. No complications were seen.
At around the same time, he developed an optimal dress-
ing design which was a two-layered cage-like dressing; the
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bottom layer of which comprised a hydrocolloid pad, applied
to the surrounding healthy skin and covered by a fine chif-
fon or nylon mesh.? The renaissance of MDT in the United
Kingdom can be attributed to Dr John Church, an orthopedic
surgeon who, along with Dr Stephen Thomas, opened the first
Larval Therapy Research Unit at Bridgend, South Wales in
1995.2" German and Belgian factories have also distributed
fly larvae in Europe since 1998.13

In 2000, Wayman et al*? published one of the first con-
ducted randomized-controlled trials (RCTs) on the effective-
ness of MDT. They considered a small sample (12 patients)
with venous leg ulcers who were treated with MDT or
hydrogel. Six wounds in the MDT group had debrided faster
(2-3 days) than in the control arm (>1 month). In the same
year (2000), another large RCT was conducted by Markevich
et al.”? They included 140 patients with non-healing dia-
betic neuropathic foot wounds. Compared with conventional
therapy, the MDT wounds were successfully debrided twice as
often in the 10-day follow-up period (51.1% of MDT patients
versus 27% of controls, p<0.05). Complete healing during the
observed time period was twice as frequent as conventional
therapy (7.1% of MDT patients and 2.8% of controls). Dum-
ville et al in the UK in 2009 conducted the largest RCT.
They included 267 venous or mixed venous arterial ulcers that
were treated either with MDT (free living or loose larvae) or
hydrogel, and followed up for 12 months in a three-armed trial.
They concluded that “Larval therapy did not improve the rate
of healing of sloughy or necrotic leg ulcers or reduce bacterial
load compared with hydrogel but did significantly reduce the
time to debridement and increased ulcer pain.’* Paul et al,
also in the same year (2009), conducted a case control series
of MDT on diabetic foot ulcers.? In this series, they included
29 patients and 30 controls; there was no significant differ-
ence in outcomes between the two groups. They concluded
that MDT is as effective as conventional debridement in the
treatment of diabetic foot ulcers. They suggested that MDT
would be a feasible alternative to those at high risk for surgery
or for those who refuse surgery. Another retrospective study
by Wang et al followed 25 diabetic foot ulcers and 18 pressure
ulcers in spinal cord-injury patients treated with either MDT
or traditional dressings.”” The MDT group had a significantly
shorter time to achieve bacterial negativity, healthy granula-
tion, and complete healing. Finally, the most recent RCT
was conducted in 2014 at the Wound Healing Research Unit,
Cardiff University by Mudge et al.?® This study compared
the clinical effectiveness of a larval therapy dressing (Bio-
FOAM) with a standard debridement technique (Purilon gel;
hydrogel) in terms of time to debridement of venous or mixed

arterial/venous leg ulcers. Out of 88 subjects who were
included, 64 completed the study. With withdrawn subjects
excluded from the analyses, the ulcers that debrided in the
larvae arm were 96.9% compared with only 34.4% from
the hydrogel arm. Subjects in the MDT arm experienced
more ulcer-related pain or discomfort than the subjects in
the hydrogel arm. The authors, based on the trial, suggested
that provision of pain relief, patient education, and treatment
concordance are important factors to be considered to achieve
effective and efficient MDT.

Other clinical studies

Cambal et al published their findings of the MDT method in
chronic conservative non-treatable leg ulcers in patients in
whom conventional therapy failed.?® All ulcers were healed
or minimized in size at 4-8 weeks of follow-up. Tantawi et
al studied 13 diabetic foot ulcers in 10 patients treated with
MDT.* Complete debridement was achieved at a mean of 1.9
weeks, and 85% of the ulcers healed within a mean of 7.3
weeks. The bacterial load of all ulcers reduced sharply after
the first MDT cycle which probably contributed to healing.
Marineau et al studied complex diabetic foot wounds, studying
a23-person cohort that included 11 cases of osteomyelitis, 13
patients with poorly controlled diabetes, and five patients with
end-stage renal failure on chronic hemodialysis.*! In 17 of 23
patients with multiple comorbidities, the treatment of their
complex diabetic wounds by MDT resulted in improvement or
cure. Gilead et al conducted a retrospective study of patients
treated with MDT in their facility.*> Out of 723 ambulatory
and hospitalized patients treated with MDT, 90.5% had leg
ulcers and 48% had diabetic foot ulcers. Complete debride-
ment was achieved in 82.1% of cases, partial debridement in
16.8%, and treatment was ineffective in 1.1%. Increased pain
with MDT was seen in 38% of the treated patients.

There has been a rising trend in the use of MDT after the
1990s. The contexts in which it was used are reflected in the
published case reports during the time. It is interesting to
note that there were only two case reports within our searches
between 1975 and 1990, and 22 case reports were found
after 1990. The revival of MDT around the time coincides
with the rise of antibiotic resistance,>*>* which rendered one
of the main modalities of wound treatment ineffective. This
is probably why the use of MDT began to rise, but in most
cases as the last resort when other modalities failed. MDT
was used for a range of wounds ranging from the common
venous and diabetic ulcers to more complex and rare forms of
chronic wounds. Table 1 presents an overview of the context
in which MDT has been used.

Chronic Wound Care Management and Research 2017:4

submit your manuscript 123

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Naik and Harding

‘Adesayy Juswiapligap 1083w ‘Q] | (UOIIBIARAQQY

uonesljdwod e se ejwauowwesadAy ur payjnsaJ anq [nyssaddns sem Adesay | VSN 10T g BSODNLISA seaisou sisenueyds|g 4
|nyssa0ns Adeaay ) VSN 9/61 ,sSIPloISeW 9INdBQNS 9|qEIdR.IU| €7
PaASIYDE JUBWIAPLIGRT VSN S861 5INOWIN [BIDR) B Ul PUNOM P31S9jul 3033BW JO UONBAISSAD (T
|nyssa0ns Adeaay | VSN 9661 192N SISEIS SNOUBA | T
JuawaAo.adwi ou pamoys 1004
|J91€[BIUOD U] SEIUSYM SWODINO [NJSSIIINS PAIMOYS | (I YIM P31B3J) SEM 100} U VSN S66l ,sUOIIBIND S.IB3A [BUSASS JO J92|N 100y Jejue(d [eU9IR|Iq DlUOIYD 0T
nyssadons Adesay | VSN 000T £cSUING 93.439P-U3.N0} AJWS.IXS JSMO] [ed)e|lq J9je 93eARS quII 6|
POA3IYdE JUSWIAPLIGIP [NJSSAIING wnidpg  £00T s3usned 2119qEIp € Ul 300} 93 JO I9D|N PIIJJJUI DIWBYDS| SUSASS G|
1¢SS0| @NssN Jos
SUOIIUSAJIRIUI [BUONIPPE AUB JNOYIIM 3NSO[D PUNOM 313]dWIod Pamoj[e A||njssadong VSN £00C SAISUIX? pue uoneindwe [estelelaw-suesl B Yaim 100) aya o1 Ainfur Suiro|8aq /|
POA3IYdE JUSWIAPLIGIP NJSSAIING SN $00T osBWOUIDIBIOUSPE JUBUSIBW O AIBPUOISS J9dJN 1004 9|
POA3IYdE JUSWIAPLIGIP |NJSSAIING BUIYD 900 UONEIUR|doI W.IBS.I0) US2JB PUNOM Pa1d3Jul A[909A9S G|
paso]d Ajjeuly punom ay| ‘pasn auam Adesayy aunssaud aanesau
[eaidos pue ‘| QI ‘AdeJay3 ooiqiue wnaidads-peouq ‘Quswapligap [ed18Jns pajeadey  spuelByIBN Ayl  900T g24Mde.) d1Aj2d a|dwis e Suimol|oy 39] oy Jo snIdsey SuizNoUdBN |
Suijeay Jo suSis pamoys punom ayl pue ‘padnpaJ Jopo a3yl ‘paysiulwip sem ured pUNnOAA  SPUBlIBYIBN Yl 00T ,,3un39s aAnel|jed aya ul Adesays auswapliqap 1083el| €|
5, 9SBI SIY3 Ul 03
P33U3SUOD JOU 3J9M UOISN)SUE.) POO|q PUB JUSWPLIGIP [ed13.4ng "yarey s juaned
Sunye.3 Aq pasjeay 49| SPUNOM “|NSaJ pooD) epeURD  800T JO MB3IA Ul Pasn sem | I SINIWRIIXS J9MO| Yaoq 01 salnful BuinoBag |
uoisnjsue.y Sulainbau Suipas|q snoliag  spuelBYIdN Yl  800T 492N SNOUSA-[eLISIE PaxXIl] ||
Adeasy siya jo sssusAndaysul 01 pa| ("ds pIpduas DIPNT) S1033BW JO [BAIAINS PIONPaY pueldZIMS  800T ,yuinsousudues) BwWISpoAd 0]
Adeaayy Jsye paAIasqo sem 3ul[eay pUnoOM pue UONBWLIO) Jeds AYljeaH BJ9NZOUSA 8007 ¢S492|N SISBIUBWIYSIST JOj IUBWIBDI| 6
1AW Jo oM g'|FT'S Ulyaim Aj919|dwiod pajesy punom |y BAJOY YINOS [ [0T SISOI[02S Ul UOND3JUI pUNOM [ed18UNsIsod 8
Sunyead upjs Aq
Pa[eay PUNOAA "Ma.3 anssi uone|nue.s ysaJy A|[enduaAa pue ‘dn paJes|d sanssi d110J9N BUIYD  T10T 1y A4nlur uang 249A9s yaim usned e Ul punom 2ANdRU| 7
pauleIqo s3|NsSaJ poon) Auewadn  710T oyPUNOM [aiquoLIad Buleay Aliood 9
1A Y2M PIASIYDE SEM JUSWSPLIGIP PUNOMm Juedijiudig BUIYD  €10C «OWO.IpUAs puey dnaqelp [eaidod] g
paploAe uoneindwe pue paijdde aq o3 syesd gchdeaayy 3uswapliqap 1038ew
upjs 4o} AI9A0D3J JUSIDIYNS Ul PII|NS3J JUSWAPLIGIP 1038eW pue [ed13NS JO UONBUIQUIOD SN €107 YIM pa1eaJy pue Spuno.d [ed1uljd UO PasOUSEIP SISOJID3U UDJS PIdNpUl-ULIBLIBAA  §
paiou osje sem sadnssadd uoisnpiad upjs ul aseaJoul JuedIUSIS * | A 493E Syauow g
uiyaim Suijesy 319|dwod o1 ulpes) ‘] QI Aq po1BARdE A||njssadns sem Suljesy PUNOAA uede[  §]0T ,eBIWBYISI quui| [Ba11D Joj Adeasy Juswapligap 1033e €
9IS 492N Y2 PUE SNSSN DI0.ID3U JO UONINPa B Ul PI|Nsa. SABP €} J0) pasn | W Izedg  §|0C 56119108 q JuElSISal Snapnjnw Aq pazIuo|od Jad|n 1004 d_qelq ¢
Buijesy aaissau3o.ud pamole AdeJsyy aunssaud aAne3su Aq pamoj(o) |  IN BD[EAO|S  G|0T 5cU029JuI 21102AW Aq paredlidwod Aunlful puey xsidwo) |
awodInQ Anunopy Jeaj adA3 punopa

LAW jo sa1ps ased [edwul|D | dlqeL

Chronic Wound Care Management and Research 2017:4

submit your manuscript

124

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

MDT: current perspectives

MDT has been used in traumatic, surgical, arterial,
venous, and malignant wounds (Table 1). Maggots have also
been used in other wounds caused by infections, infestations,
drugs, and wounds related to autoimmune conditions. We
have identified 24 different clinical situations where MDT
has been tried. MDT was successful in 22 out of 24 clinical
scenarios. MDT did not help to achieve good results in a case
of Pyoderma Gangrenosum where the poor survival of the
maggots rendered the therapy ineffective, and in another case
of mixed arterial and venous ulcer where bleeding complica-
tion was seen. However, the evidence from these case reports
can only be considered as anecdotal.

Meta-analyses of MDT studies

A systematic review by Zarchi and Jemec compiled three
RCTs and five non-randomized studies, focusing on the
debriding potential of MDT.* They noted that the design
of the studies was suboptimal, with differences in the use
of other therapies, such as compression, that may influence
both debridement and healing process between the compared
groups, as well as short follow-up times. They concluded
that poor quality of the data used for evaluating the efficacy
of MDT called for more and better designed clinical trials.
Wilasrusmee et al found MDT helpful in the treatment of
chronic ulcers with a 20% greater chance of wound healing
as compared to conventional therapies.®® Tian et al (2013)
reviewed the efficacy of MDT compared with standard of
care for diabetic foot ulcers.®! Four studies (356 participants)
were meta-analyzed with the conclusion that the evidence for
MDT was too weak to routinely recommend it for treatment.
Larger studies and sample sizes to assess the efficacy and
safety of MDT in the treatment of diabetic foot ulcers were
recommended. The recent systematic review by Sun et al
(2014) looked at the use of MDT in the treatment of chroni-
cally infected wounds.®? In these meta-analyzed data, the
pooled relative risk was 1.80 (95% [CI 1.24-2.60]). Subgroup
analysis revealed that the combined relative risks were 1.79
(95% [CI 0.95-3.38]) for patients with diabetic foot ulcers,
and 1.70 (95% [CI 1.28-2.27]) for patients with other types
of ulcers. The time to healing of the ulcer was significantly
shorter among patients treated with MDT.

Current use of MDT

Currently, MDT is used mostly when other conventional
therapies fail or when non-surgical debridement of the wound
is being considered. NICE (UK) suggests considering MDT
in chronic pressure ulcers if debridement is needed, but sharp
debridement is contraindicated, or if there is associated

vascular insufficiency. The Health Service Executive (Repub-
lic of Ireland) in their evidence based wound management
guidance suggest that in general, removal of all necrotic or
devitalized tissue by various methods including MDT leads
to a more normal wound-healing process. Maggots received
marketing clearance as “medical devices” by the US Food
and Drug Administration in January 2004, making them
the first live organism marketed in the United States for
medical purposes and treatment is currently reimbursable by
Medicare.® The Welsh guidelines recommend that an overall
clinical decision has to be made when rapid debridement of
devitalized tissue is required to achieve wound healing and
then an assessment for suitability of the wound before MDT
is commenced.*

Currently, there are two methods of larval application.
The first method is using larvae sealed within a dressing
called biobag. They come in varying sizes to match differ-
ent wound sizes. The larvae remain sealed inside the biobag
throughout the treatment period. The other method is to use
free-range larvae applied directly on the wound. Biobags can
be left in place up to 4 days and free-range larvae are also left
in the wound for up to 4 days per application. The number
of applications required for complete wound debridement
depends on the type of wound and ranges from one to several
per treatment session.

Indications and cautions for use

The most important part of managing a wound is addressing
the underlying condition that causes it. MDT can play an
adjunct role to wound care. MDT can be used for any type of
chronic wounds that have moist slough or necrotic tissue on
its floor where urgent surgical debridement (eg, necrotizing
fasciitis) is not indicated, possible or refused by the patient.
MDT should be used cautiously under close supervision near
exposed blood vessels, organs, or wounds body cavities. 864
Bleeding complications have been encountered with previous
use of MDT, and close observation of the therapy is required
when used in patients with bleeding tendencies, for example,
Warfarin induced coagulopathy.*>-°

Back to the future

There is a rise in the number of people living with long-term
conditions; one of the main reasons why we will see an
increase in prevalence of chronic and complicated wounds
that are resistant to conventional therapies. The evidence for
MDT is encouraging, and we will continue to see a rising
trend in its use. Currently, the literature that can provide
level 1 evidence is, however, sparse. Most studies so far look
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at proximal short-term outcomes that present a short-sighted
view of measuring success of MDT. RCTs of MDT that can
capture both proximal and distal outcomes need longer term
of follow-up and are expensive and challenging to design.
There is a need for more such trials to be conducted in the
future that ultimately provide better levels of evidence.
Another method to capture more distal outcomes would
involve observational studies of large patient cohorts or
databases such as Clinical Practice Research Datalink® and
Health Wise Wales.®”” This method can also be a good way
of sharing clinical and patient experiences.

There has been a renewed interest in MDT and its role as
a form of antimicrobial treatment for infected wounds. With
the emergence of antimicrobial resistance, we are again likely
to see its increased use in drug-resistant wound infections.
Systematic reviews evaluating MDT have highlighted its
successful role in treatment of Gram-positive and Gram-
negative bacterial strains, including Staphylococcus aureus,
Pseudomonas aeruginosa, Methicillin-resistant Staphylococ-
cus aureus, and other drug-resistant pathogens.®*% However,
no direct anti-microbial effect of MDT was observed in an
in vitro study by Cazander et al,* but other clinical studies
have confirmed a decrease in bacterial load following its
use.®® The main mechanism of antimicrobial activity has
been thought to be by the destruction of bacteria in the hind
gut of the larvae.”® Other mechanisms include excretion of
waste products like ammonia by the larvae, and secretion
of other bactericides that may be responsible for combating
bacterial pathogens.” Evans et al have shown that the larvae
of medicinal maggots also have antifungal activity.”” More
research is needed to demonstrate the indirect antibacterial
activity observed in clinical studies, such as the possible
presence of the immuno-modulatory effect of MDT.

Another field for future research is the potential of MDT
to promote wound healing by stimulating tissue regeneration.
High levels of gamma-interferons and interleukins have been
shown in maggot excretions.”’" Inappropriate complement
activation has been thought to cause tissue destruction, and
complement reducing substrate has been identified by Cazan-
der et al in maggot secretions.” This substance could lead
to a novel treatment option subject to its detailed identifica-
tion and reproduction, possibly by recombinant technology.
Human growth factors have also been shown to promote
wound healing. Further research is underway, where genetic
engineering techniques have been used to produce transgenic
larvae that can secrete human growth factors such as the
human platelet derived growth factor (PDGF-BB).” “Will
this be the first step in developing a novel and cost-effective

technique of delivering a variety of growth factors and
antimicrobial peptides into the wound environment?” is a
question that only time can answer.

Conclusion

Management of chronic wounds still poses a huge challenge,
and many chronic wounds require other unconventional
therapies in order to achieve healing. MDT is one such
alternative therapy that has been used for centuries for wound
debridement, and now has re-emerged as an effective option
for many wound types. Almost all literature published so far
is in support of the use of MDT, however, level 1 evidence
is sparse, and more work is needed to further establish the
evidence base. Recent research into the cellular mechanisms
of action of MDT and genetic engineering techniques may
result in novel and innovative therapies in the future that have
the potential to revolutionize wound healing.
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