
Volume 1 Animal Health Perspectives 
 

 Unique Scientific Publishers 154 

 

 

 

MAGGOT DEBRIDEMENT TREATMENT AND ITS APPLICATIONS IN VETERINARY 

MEDICINE 
 

Uğur Uslu 

 

Selcuk University, Faculty of Medicine, Department Microbiology, 42250 Konya, Turkey 

*Corresponding author: uuslu69@gmail.com 

 

INTRODUCTION 

 

Maggot debridement treatment (MDT) is known by various 

names, such as larval therapy, larval debridement therapy, 

maggot therapy and maggot debridement therapy, around the 

world. It is the use of sterile, live first and second instar larvae 

of the fly Lucilia sericata to treat chronic wounds that do not 

heal with conventional medical methods (Fig. 1) (Sherman et 

al. 2000; Rueda et al. 2010; Gasz and Harvey 2017; Aydın and 

Uslu et al. 2021; Uslu and Küçükyağlıoğlu 2021). MDT has 

been described as a safe, effective, and controlled method 

(Choudhary et al. 2016). 

In MDT, the larvae must be free of microorganisms and 
disinfected before they are placed into the wound. Infection 

complications can be observed in patients as a result of 

insufficient disinfection in the laboratory. The sterility of the 

larvae is microbiologically checked before use to confirm 

whether they carry infectious agents (Wolff and Hansson 2005). 

The majority of fly larvae associated with myiasis are 
unsuitable for larval therapy because they can damage living 

tissue. However, L. sericata larvae feed only on dead tissue 

and do not harm living tissue (Table 1) (Hall and Wall 1995). 

Annually, 15 million US dollars are spent in the United States 

to treat chronic wounds (Sood et al. 2014). 

 
History of Maggot Debridement Treatment 

 

Maggot debridement treatment uses the sterile first and 

second instar larvae of the common green bottle fly i.e., Lucilia 

sericata (syn. Phaenicia sericata; order Diptera; suborder 

Brachycera; family Calliphoridae), which feed only on dead 

tissue, to clean chronic and infected wounds (Baer 1931). The 

cleaning and healing effects of these larvae on wounds have 

been known for many years. Military surgeons observed that 

the wounds of soldiers injured on the battlefield healed faster 

when infected with larvae (Pechte and Sherman 1983). Indians 

rubbed bloody meat left under the sun on wounds, which 

were then infested with maggots and eventually healed. 

Indigenous tribes from Australia cleaned and healed wounds 

with fly larvae (Sherman et al. 1996; 2000). 

The beneficial effects of fly larvae on wounds were first 

recorded in writing by Ambroise Paré (1510–1590). Paré, 

who was a surgeon, reported in 1559 that larval treatment 

destroyed dead tissue in non-healing wounds of soldiers 

injured in war without damaging healthy tissue (Nigam et al. 
2006; Whitaker et al. 2007; Gupta 2008). Baron Dominique-

Jean Larrey (1766–1842), the chief physician of Napoleon's 

army, declared in 1829 that larvae cleaned necrotic wounds 
without damaging living tissue, removed dead tissue, and 

helped in the development of new tissue (Church and 

Courtenay 2002; Whitaker et al. 2007; Gupta 2008). 

Surgeon John Forney Zacharias (1837–1901) was the first to 

document the use of myiasis larvae for the treatment of open 

infected wounds. For the first time, Dr. Joseph Jones and 

Zacharias clinically applied larvae to wounds of soldiers and 

reported that they remained in the wounds for days and only 

ate the dead tissue while not damaging living tissue (Nigam et al. 

2006; Chan et al. 2007). According to Zacharias, larvae reduced 

sepsis and accelerated wound healing (Whitaker et al. 2007). 

The first deliberate use of fly larvae for wound treatment was 

by orthopedic surgeon William Baer in 1928. During World 

War 1, Baer had observed the healing effects of maggots on 

infected wounds of soldiers. He later developed a method to 
sterilize larvae before their use and observed wound 

debridement and disinfection and stimulation of tissue growth 

by the larvae (Baer 1931). This sterile larval application 

reduced infection and was an effective treatment. MDT grew 

in popularity between 1920 and 1940. Robinson (1935) 

surveyed American and Canadian physicians who used Baer’s 
method, and more than 90% reported that they were satisfied 

with the treatment. 

The Lederle laboratory in New York was the first commercial 

maggot producer; it produced "Surgical Maggots" until the 

1940s. However, the widespread use of sulfanamide in the 

1930s, the mass production of penicillin in 1944 and its 

widespread use, and the development of surgical techniques 

decreased the interest in MDT. In addition, MDT also 

decreased considerably in these years due to difficulties in 

larval production and application (Teich and Myers 1986; 

Nigam et al. 2006; Whitaker et al. 2007). In the 1950s–1980s, 

MDT was infrequently used for skin and soft tissue wounds 

that did not respond to medical and surgical treatment (Teich 

and Myers 1986). 

In the late 1980s, antimicrobial resistance became more 

common with the increasing incidence of diabetic foot 
ulcers and pressure ulcers. Conventional medical wound 

care proved insufficient to treat these persistent wounds 

(Teich and Myers 1986). Due to bacterial resistance against 

and Myers 1986). Due to bacterial resistance against 

antibiotics, larval therapy has begun to be used again for 

treating chronic wounds (Nigam et al. 2006; Whitaker et al. 
2007). The work of Dr. Ronald Sherman and colleagues in the  
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Table 1: Types of flies used in maggot debridement treatment (Sherman et al. 2013) 

Family Species Literature 

Calliphoridae Lucilia sericata Baer (1931) 

Lucilia cuprina Fine and Alexander (1934) 

Lucilia caesar Baer (1931); McLellan (1932) 

Lucilia illustris Lerlercq (1990) 

Calliphora vicina Teich and Myers (1986) 

Phormia regina Baer (1931); Robinson (1933) 

Reames et al. (1988) 

Protophormia   terraenovae Lerlercq (1990) 

Sherman et al. (2000) 

Chrysomya rufifacies Sherman et al. (2000) 

Sarcophagidae Wohlfahrtia nuba Grantham-Hill (1933) 

 

 
 
Fig. 1: Adult Lucilia sericata (from U. Uslu). 
 

1990s increased the interest in MDT. It began to be used 

once  again  in  the  USA from 1989 and in England, Germany, 

1990s increased the interest in MDT. It began to be used 

once again in the USA from 1989 and in England, Germany, 

Ukraine, Sweden, Switzerland, Israel, and Thailand from 1990 

(Mumcuoglu et al. 1998; 1999). The International Society for 

Biotherapy was established in 1996 to research and develop 

the use of live larvae and their products in tissue repair 

(Sherman 2000; Mumcuoğlu et al. 2001). 

The US Food and Drug Administration (FDA) authorized the 

supply of medical larvae as a prescription treatment only in 

2004 (FDA 2007). In the same year, larvae were approved for 

prescription in MDT in England (Geary et al. 2009). The 

European Medicines Agency (EMA) has allowed MDT to be 

used in the treatment of a variety of wounds. MDT was 

approved by the Ministry of Health in Turkey on October 27, 

2014 in the Traditional and Complementary Medicine 

Practices Regulation. By 2011, sterile larvae were being 

produced by 24 laboratories and exported to more than 30 

countries and an estimated 50,000 patients had been treated 

worldwide (Gilead and Mumcuoğlu 2012). 

It is estimated that 629 million people globally will have 

diabetes by 2045, e.g., 82 million in North Africa, 41 million in 

sub-Saharan Africa, and 183 million in Southeast Asia, China, 

Australia and the Pacific region (International Diabetes 

Federation (IDF) 2017). The top five European countries with 

the highest number of diabetic patients aged 20–79 in 2019 

were Germany (9.5 million), the Russian Federation (8.3 

million), Turkey (6.6 million), Italy (3.7 million), and Spain (3.6 

million). A foot amputation due to diabetes occurs every 30 

seconds in the world. 

In countries such as the USA, England, Germany, Israel, 

Malaysia, Japan, and Thailand, commercial companies 

produce disinfected larvae, which are used in hospitals for 

treatment. Sterile larvae used for MDT in Turkey were 

developed by Prof. Dr. Uğur Uslu in the larva production 

unit. Due to rapid technological developments in the last 

100 years, one-piece, cage-like dressings have been created 

with materials used in treatment with larvae. "Maggot 

containment dressings" have been produced, allowing larvae 

full and free access to the wound and preventing them from 

escaping from the wound. These developments have 

expanded the applications of MDT, which is now used 

worldwide (Sherman 2009). 

It has been known for a long time that MDT is a successful 
method for clearing soft tissue infections. It is a simple, effective, 

safe, and cost-effective option for the treatment of wounds 

and ulcers that do not respond to conventional treatments 

and surgical interventions. Larval therapy is expected to be 

applied in more countries and patients in the future. 

 
Lucilia sericata Morphology 

 

Classification 

Class: Insecta 

Order: Diptera 

Suborder: Brachycera 
Family: Calliphoridae 

Genus: Lucilia 

Species: Lucilia sericata (Meigen 1826) 

 

Adult L. sericata flies are metallic bluish-green in color and 

are 5–10 mm in size (Fig. 2) (Apperson et al. 2011; Mun 

2013; Sherman et al. 2013). Adult flies have three body parts: 

head; thorax; and abdomen. The head consists of a pair of 

antennae, two large compound eyes, and mouthparts. The 

compound eyes make up most of the head and are red in 

color. In females, the compound eyes are separated on the 

forehead (dichoptic state), while in males they are very close 

together (holoptic state). The ocelli (simple eyes), which are 

points that allow light perception, are located in a narrow 

area between the compound eyes. The antennae bear 

olfactory receptors, mechanoreceptors, and auditory organs.  



 156 

 
 

Fig. 2: Lucilia sericata; (a) Adult fly, (b) Pupa, (c) Larva 3, (d) Larva 2, 

(e) Larva 1 (from U. Uslu). 
 

The antenna has three main parts: the basal segment, which 

connects the antenna to the head; the pedicel; and the 

flagellum, which bears a plumose arista with long sensory 

hairs (Ward and Shearer 1997). 

The thorax consists of three parts: the prothorax; 

mesothorax; and the metathorax (Uslu and Küçükyağlıoğlu 

2021). The wide mesothorax is connected to the narrow 

anterior and posterior thorax. The wing muscles of the 

mesothorax are overdeveloped. The thorax area has 

acrostichal bristles; the presence of these bristles in the 

mesothorax is an important diagnostic feature of adult L. 

sericata (Carhan and Yesilırmak 2015). 

Adults have a pair of light-brown wings attached to the 

mesothorax. The wings have a scaly structure. The shape of 

the veins on the wing and the presence of hairs on the veins 

are important diagnostic features for differentiation of 

species. The second pair of wings, called the halteres, is 

atrophied and knob-shaped. When a haltere is broken, the fly 

loses its balance and cannot fly (Ward and Shearer 1997; Wall 

and Shearer 2001; Carhan and Yesilırmak 2015). 

Three pairs of legs emerge from the ventral thorax. Each leg 

has five parts: the coxa; trochanter; femur; tibia; and tarsus. 

The tarsus consists of five subsegments called the tarsomeres, 

with one pair of claws on the last segment. Between each pair 

of tarsal claws there are two pulvilli, which provide adhesion 

to surfaces. Between the two pulvilli, there is a hair-shaped 

empodium whose presence or absence is important in fly 

species identification (Wall and Shearer 2001). 

The abdomen contains important organs for respiration, 

digestion and reproduction. The reproductive organs of males 

and females are located at the tip of the abdomen. Females 

lay their eggs singly or in groups with an ovipositor (Wall and 

Shearer 2001; Carhan and Yesilırmak 2015). 

Adult female L. sericata lay eggs in clusters. The eggs are white 

or pale yellow, approximately 1.5 mm long, and slightly 

conical at one end (Fig. 3) (Wall and Shearer 2001; Sherman 

2002; Fleischmann et al. 2004; Yaghoobi et al. 2005). The 

larvae are cream-white in color, conical in shape with a thin 

and pointed front and thick tip at the rear, and have no feet. 

The first instar is 3 mm, the second instar is 4–7 mm, and the 

third instar is 9–18 mm long and has 12 segments (Fig. 4) 

(Carhan and Yesilırmak 2015; Nair et al. 2018).  

The larva has a stomach and intestine, and anterior, middle, 

and   posterior   parts .   It  breathes  through  two  posterior  

 
 

Fig. 3: Lucilia sericata; Egg clusters (from U. Uslu). 

 

 
 

Fig. 4: Lucilia sericata; (a) 1st stage larva (b) 2nd stage larva (c) 3rd 

stage larva (from U. Uslu). 
 

spiracles, and feeds by immersion in liquid media with its 

anterior sides and secretes digestive enzymes (Fig. 5).  

The cephaloskeleton of the second instar larva has a pair of 

well-developed mouthhooks. The third instar larva is 10–16 

mm long and has 12 segments. The anterior spiracle has 7–9 

arms, while the posterior spiracle has two clefts.  

The peritreme in the posterior stigmata is narrow and closed. 

The pupa is light brown and 9–10 mm long and 3–4 mm wide. 

The pupal sheath is white at first, then darkens rapidly (Fig. 6) 

(Apperson et al. 2011; Nair et al. 2018). 

 

Lucilia sericata Biology 

 

Lucilia sericata is common in temperate and tropical regions 

of the world (Mun 2013; Sherman et al. 2013). Females lay 

egg clusters (an average of 2000–3000 eggs) on corpses and 

carrion, necrotic and decaying tissue, feces, and open 

wounds. The adult fly population increases in spring and 

autumn in Asia region/Turkey (Abdolmaleki et al., 2015; 

Mumcuoğlu and Özkan 2015; Carbonaro 2020). It undergoes 

complete  metamorphosis.  The  life  phases  of L. sericata are  
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Fig. 5: Lucilia sericata; Morphological structure of the 2nd stage larva 

(Illustrated by U. Uslu). 

 

 
 

Fig. 6: Lucilia sericata; Pupa (from U. Uslu) 
 

the egg, first instar, second instar, third instar, pre-

pupa/pupa, and adult (Fig 7-8-9) (Anderson 2000; Carbonaro 

2020; Aydın and Uslu 2021). 

 

Egg 

 

The rate of development of eggs, larvae, and pupae is greatly 

affected by temperature. The minimum time for the first 

instar larva to emerge from the egg is 12–24 hours at 28 °C 

and approximately 21 hours at 21°C (Anderson 2000). Larval 

development takes approximately four days at 20°C and 

three days at 27°C (Anderson and Kaufman 2020). The 

period to develop from egg to adult is 6–8 days at 35°C. 

Development stops at 12–13°C and eggs, larvae, and pupae 

die at 45°C. L. sericata completes its life cycle in 8–10 days 

(Nair et al. 2018). 

 

Larva 

 

The life cycle of L. sericata completes in 16 days at 25 °C 

(Mellenthin et al. 2006). Larvae hatch from eggs at an average 

humidity  of  50%  at  25°C.  Development  time of larvae and  

 
 

Fig. 7: Lucilia sericata; (a) I. Instar larva, (b) II. Stage larvae, (c) III. 

Stage larva, (d) Pupa (from U. Uslu). 

 

 
 

Fig. 8: General life circle of Lucilia sericata in the environment (from 

U. Uslu). 

 

 
 

Fig. 9: Lucilia sericata; Egg clusters (from U. Uslu). 
 

pupae; The first instar larvae pass in 22 hours, the second 

instar larva in 15 hours, the third instar larva in 43 hours, the 

prepupal stage in 100 hours and the pupal stage in 192 hours. 
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Fig. 10: Lucilia sericata; (a) I. Instar larvae (b) II. stage larva (from 

U. Uslu). 

 

 
 
Fig. 11: Lucilia sericata (a) Cephalo-pharyngeal skeleton (b) Anterior 

stigma (c) Posterior stigma (from U. Uslu). 

 

 
 

Fig. 12: Lucilia sericata; (a) Pre-Pupa (b) Pupa (from U. Uslu). 
 

Pupa 

 

After entering the pupal stage, the larva stops feeding. The 

adult emerges from the pupa in 7–10 days (Fig. 12) (Anderson 

2000). Pupation can begin at 8–11 °C, and the pupal stage is 

completed in 18–24 days at 12–13 °C (Nair et al. 2008), 10 

days at 21 °C, 6–7 days at 27 °C, and 4–7 days at 32 °C 

(Anderson 2000). 

 

Adult 

 

The new adult fly colony begins to lay eggs after 8–10 days. 

The number of eggs increases over time, reaching a maximum 

within a month, and then gradually decreases. Although the L. 

sericata colony has a lifespan of 2–2.5 months, egg production 

occurs within period of 1.5-month. L. sericata flies produce 

pheromones that attract the opposite sex (Fig. 13) (Nair et al. 

2018).  

 
 

Fig. 13: Life cycle of Lucilia sericata at 25.0 ± 2°C (from U. Uslu). 
 

After mating, females lay a maximum of 225–250 eggs at a 

time and a total of 2000–3000 egg clusters on carrion, on 

open and foul-smelling wounds on the host, and on dirty and 

wet wool (Sherman 2002; Fleischmann et al. 2004; Strikewise 

2020). The adult of L. sericata is metallic green (Apperson et 

al. 2011) and are soft immediately after emergence and lack 

the ability to fly (Nair et al. 2018). 

Lucilia sericata is known for causing sheep wound myiasis 

worldwide. Lucilia sericata and a similar species, Lucilia cuprina 

(Wiedemann), are known in Britain and Australia for causing 

sheep strike. Sheep strike is a type of myiasis (invasion of 

living tissue by fly larvae) and usually is observed near the rear 

of the sheep. This condition is quite serious and untreated 

sheep die. The female flies lay their eggs on sheep in areas of 

the body contaminated with sweat and urine, such as under 

the tail and the abdomen (Strikewise 2020). 

Under laboratory conditions, flies of both sexes remain viable 

for about two months. If two flies start to lay eggs in April 

and all their offspring survive, the fly number could reach 

191,010,000,000,000,000,000 in August. The number of 

generations is about 30 under tropical conditions but may be 

≤ 10 in temperate climates (Nair et al. 2018). L. sericata’s 

activity is seasonal. It can produce eight generations during 

the warmer period of the year from May to October 

(Fleischmann et al. 2004). However, according to some 

authors, they produce three to four generations per year in 

temperate climates (Wall and Shearer 2001; Yaghoobi et al. 

2005).  

The number of L. sericata adult flies increases in spring and 

autumn. Adult flies emerge during the day and are most active 

in sunny locations. They require protein before laying eggs, 

and need a sufficient energy intake during the larval stages to 

progress to the pre-pupal, pupal, and adult stages and for the 

adults to lay eggs. Adults mainly feed on sugary liquids and 

choose protein foods to lay their eggs and develop larvae. 

When adult females find enough protein, they start to lay eggs 

at three-day intervals after 5–9 days.  

 

Laboratory Conditions for Maintaining Colonies 

 

In larval production units in the laboratory, adult L. sericata 

colonies are kept at 25 °C, 50% humidity, and 12 hours of 
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light, and provided with granulated sugar and water in the 

cages. Under laboratory conditions, females lay eggs for at 

least 1½ months and produce about 225–250 eggs at each 

laying (Wall 1993) and a total of about 2000–3000 eggs; they 

live for 22–32 days. 

 

Lucilia sericata Larva Production and Sterilization in 

the Laboratory 

 

In order for the larval debridement treatment to be 

successful, the larvae must be purified of microorganisms and 

disinfected before being placed on the wound. For medicinal 

purposes, disinfected live first and second instar larvae are 

used (Sherman et al. 2000; Bandırma 2017; Gasz and Harvey 

2017). 

Lucilia sericata fly larvae feed on contaminated food in their 

environment soon after hatching and cannot be sterilized 

afterwards. However, the embryo inside the egg is sterile. 

Since the membrane (chorion) surrounding the fly egg is 

extremely resistant, the surface of eggs is disinfected. The 

disinfected eggs are then incubated in a Petri dish in sterile 

culture medium and are allowed to hatch into the larval stage. 

The optimal disinfectant should have high antibacterial 

potential but low egg toxicity. After the disinfected larvae 

hatch, they can only survive for 3–7 days, depending primarily 

on humidity, temperature, and the amount of food. Survival 

times may be shortened by transportation, extreme 

temperatures, pressure, and insufficient oxygen or nutrients 

(Sherman et al. 2013). 

Not all fly larvae are suitable for larval debridement 

treatment. The most commonly used flies for this purpose 

are L. sericata, which feeds only on necrotic tissue (Uslu 2016; 

Uslu et al. 2019). 

A climate room and sterilization room are required for the 

production and sterilization of larvae in the laboratory. An 

average of 12 m2 of space is required in the climate room to 

continuously obtain and maintain adult colonies of L. sericata 

in fly cages. In the climate room, a temperature of 24–27 °C, 

humidity of 40–60%, and a light system are sufficient. Next to 

the climate chamber, a 20 m2 functional laboratory is required 

for larval extraction, sterilization, preparation, development 

of sterile packages, and independent microbiological analysis 

(Fig. 14) (Uslu 2016; Uslu et al. 2019). 

In the laboratory environment, a plastic cage covered with 

gauze is used for the fly colony. Water, a 20% sugar solution, 

pieces of meat or liver are placed in the cage for adult flies to 

feed on and lay eggs (Fig. 15) (Uslu 2016; Uslu et al. 2019).  

L. sericata flies need protein foods before they lay their eggs. 

In order to obtain eggs, an average of 10 g of chicken liver is 

placed in fly cages with colonies of L. sericata and removed 

after 3–4 hours. Adult female flies lay an average of 225–250 

eggs at three-day intervals (Fig. 16) (Uslu 2016). 

Live sterile L. sericata L1 and L2 larvae are used for treatment 

to remove dead tissue, reduce the risk of infection, and 

stimulate wound healing without damaging healthy tissue and 

the epithelium of the wound (Mumcuoğlu et al. 1999; 

Mumcuoğlu et al. 2001). To obtain larvae, the eggs are 

transferred to a specially prepared liver agar medium in a 90 

mm Petri dish and incubated overnight at 25–30 °C in an 

oven (Fig. 17). The L1 larvae hatched in the oven are placed in 

a net-covered cage in the climate chamber and provided with 

a medium made from chicken liver for feeding the larvae. The 

larvae  that  reach  the  second  and  third  instar stages in the  

 
 

Fig. 14: Green meat fly, Lucilia sericata: Air-conditioning room; Fly 

colony cages; Temperature and humidity digital boards; Fly killer and 

camera (from U. Uslu). 

 

 
 

Fig. 15: Cages in the climate chamber; Water; Sugar; Pupa; Adult fly 

Lucilia sericata (from U. Uslu). 

 

 
 

Fig. 16: Lucilia sericata eggs on chicken liver (from U. Uslu). 
 

tumper pass into the wandering larval stage after completing 

the feeding stages. The tumper container is lined with paper 

napkins, under which the wandering larvae move to escape 

from the light environment; the humidity is maintained at 45–

50% and temperature at 25 °C (Uslu 2016; Uslu et al. 2019). 

The wandering larvae enter the pupal stage after 5–6 days. 

The pupa is light brown and barrel shaped (Fig. 18). After 

pupa formation is completed, 1000–1500 pupae are placed in 

plastic cages covered with gauze. Adult flies emerge from 

pupae in 7–10 days. The newly formed adult fly colony begins  
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Fig. 17: Lucilia sericata eggs on liver agar media (from U. Uslu) 

 

 
 

Fig. 18: Lucilia sericata III. stage larva and pupa (from U. Uslu). 

 

to lay eggs after 8–10 days. The number of eggs increases 

over time and reaches a maximum in a month and gradually 

decreases. Under laboratory conditions, flies of both sexes 

remain viable for about two months. After mating, L. sericata 

females lay a cluster of a maximum of 225–250 eggs at a time 

on chicken livers. A new cage is prepared for each new 

colony (Uslu 2016; Uslu et al. 2019). 

 

Collection and Sterilization of Eggs 

 

Approximately 10 g of chicken, turkey, or beef liver is placed in 

fly cages with L. sericata colonies and kept in the cage for 3–4 

hours. Eggs deposited on the liver in the biological safety cabinet-

Class II are collected with the help of a loop and then placed 

in a sterile 50 ml vial (Fig. 19) (Uslu 2016; Uslu et al. 2019). 

In order to separate the eggs from each other, 0.05% sodium 

hypochlorite is added to the vial and the eggs are separated 

by shaking the vial for 15 minutes in a magnetic stirrer. After 

discarding the sodium hypochlorite solution, the eggs are 

sterilized by shaking them in 0.5% formaldehyde for 15 

minutes. After filtering the sterile eggs in a Buchner funnel, 

they are washed 3-4 times with a sterile isotonic saline 

solution to remove formaldehyde; the eggs are then 

transferred to sterile liver agar medium in Petri dishes and 

incubated overnight at 25-30 °C (Fig. 20) (Uslu 2016; Uslu et 

al. 2019). 

 
 

Fig. 19: Lucilia sericata: Agitation of eggs in the falcon; Appearance of 

eggs in the falcon (from U. Uslu). 
 

 
 

Fig. 20: Lucilia sericata eggs in the oven (from U. Uslu). 
 

Larvae are microbiologically tested to confirm whether they 

carry any infectious agents before use (Wolff and Hansson 

2005). The hatched larvae are inoculated into thioglycolate 

broth, blood agar, and chocolate agar media one day later to 

check whether they are sterile. Sterile larvae are used for 

treatment as soon as possible. If the larvae are not sterile, 

they are discarded after being kept at -20 °C overnight. If 

necessary, sterile larvae can be stored at 5-8 °C for 2-5 days 

without losing viability (Martin 1996; Mumcuoğlu et al. 1998; 

Mumcuoğlu et al. 2001; Blake et al. 2007; Uslu et al. 2019). 

Sterile larvae to be used for treatment are placed in vials with 

perforated caps and transported in a Styrofoam box 

containing ice (at 10 °C) (Jaklicˇ et al. 2008; Nair et al. 2018; 

Uslu 2016; Uslu et al. 2019). 
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Table 2: MDT Applications in Some Animals in Veterinary Medicine 

Animal Type  

Number 

 

Etiology 

Number of 

Successful 

Treatments 

References 

Cat 1 Post operative infected wound 1 Uslu et al. (2021) 

Dog 1 Gangrenous foot 1 Uslu et al. (2022) In Press 

Dog 1 (LDT and HBOT combined) Severe skin degloving, fracture of left thoracic limb 

(LTL)  

1 Reinstein et al. (2022) 

Dog (American 

Bulldog) 

1 (LDT+ fish skin grafts and 

autologous skin cell suspension) 

Serious burn wound 1 Dawson et al. (2022) 

Horse 4 Sarcoid (Skin Tumor) 2 Ahmadnejad et al. (2022) 

Rabbit 6 Experimentally created infected wound in the 

lumbar region 

6 Barros et al. (2021) 

Rabbit 2 Experimental scalding burn to the back area 2 Amiri  et al. (2021) 

Wistar Rats 24 (12 antibiotics + larval 

treatment) (12 of them only 

larval treatment) 

Diabetes wound created with intraperitoneal STZ 24 Borkataki  et al. (2021) 

Sheep 50 Skin wound 50 Durán  et al. (2020) 

Wistar Rats 12 (6 antibiotics + larval 

treatment) (6 of them only 

larval treatment) 

Experimental infected wound 12 Borkataki  et al. (2018) 

New Zealand 

White Rabbit 

6 (3 of them MDT with Lucilia 

sericata) (3 of them MDT with 

Sarconesiopsis magellanica) 

Experimental dorsal wound infected with 

Pseudomonas aeruginosa and Staphylococcus 

aureus 

6 Díaz-Roa  et al. (2016) 

Equide (Horse, 

Donkey, Poni) 

41 (35, 4, 2) Foot pathology (9), laceration of the limbs (15), 

wounds (6), fistulous withers ( 5), other 

musculoskeletal infection (2) and dehiscence of the 

linea alba ( 4). 

38 Lepage et al. (2012) 

2 Cattle, 1 

Horse, 1 Dog 

4 Infected wound 4 Castañeda  et al. (2010) 

Horse 20 (MDT as adjunctive therapy) Contaminated and septic navicular bursitis 18 Bras and Morrison (2009) 

Horse 13 Laminitis, ingrown nails, foot abscess, chronic ulcer 

on sole of foot, vasculitis, barbed wire wound 

12 Sherman  et al. (2007b) 

Pet Animals 

(Dog, Cat, 

Rabbit) 

7 (2, 4, 1) Pressure sore, gunshot wound, fibrosarcoma, 

multiple bite wound, claw wound 

5 Sherman  et al. (2007a) 

Equide 43 Foot diseases (distal phalanx osteomyelitis, septic 

navicular bursitis, chronic laminitis, collateral 

cartilage necrosis, nonhealing foot ulcers) 

41 Morrison (2005) 

Sheep 6 Dermatitis interdigitalis acuta, pododermatitis 

purulenta 

6 Kočišovă  et al. (2006) 

Donkey 1 Abscess due to injection (Gluteal Region) 1 Thieman (2003) 

Rabbit 3 Decubitus Wound 3 Kočišovă  et al. 2003 

Donkey 1 Pannikülitis 1 Bell and Thomas (2000) 

Guernsey bull 1 Actinomycosis 1 Dicke (1953) 

 

Maggot Debridement Therapy in Veterinary Medicine 

 

Maggot debridement therapy is the treatment of suppurative 

skin infections with the larvae of L. sericata. The larval stages 

of L. sericata cause myiasis in tissues and organs of both 

humans and animals. L. sericata has an important place among 

myiasis-causing flies in medical entomology. Larval treatment 

is applied to wounds, burns, and abscesses that are difficult to 

heal and resistant to antibiotics in humans and animals. It is 

used for treatment by taking advantage of the antiphlogistic, 

antiseptic, antibiotic, and granulation tissue accelerating 

effects of larval secretions. 

Chronic wounds are generally classified as diabetic wounds, 

decubital wounds, burn wounds, venous-ischemic ulcers and 

arterial insufficiency wounds. The treatment of chronic 

wounds is generally performed surgically. Plenty of oxygen, a 

moist environment, and low contamination of the wound 

have a positive effect on treatment. Wound healing is not 

possible without removing necrotic tissue and providing 

blood supply to the wound area. For this purpose, larval 

treatment, which will perform all these procedures, is widely 

used (Kurtoğlu and Karataş 2009). Although MDT has been 

used in humans for the treatment of chronic wounds for 

centuries (Kočišovă et al. 2006; Michelle et al. 2011; Lepage 

et al. 2012; Kenawy and Abdel-hamid 2020), it has rarely been 

used in animal infections (Table 2) (Bell and Thomas 2000; 

Jones and  Wall 2008).  

The success rate of MDT has been reported as 70–80%. 

While larval treatment is progressing positively in human 

medicine, clinical studies on animal treatments are very few. 

However, in recent years, there has been a significant 

increase in the treatment of chronic wounds in veterinary 

medicine (Choudhary et al. 2016; Kenawy and Abdel-hamid 

2020; Uslu et al. 2021; Uslu et al. 2022). MDT is most 

commonly used to treat different types of wounds in horses 

and small animals, especially dogs and cats, and as an 

alternative to amputation (Sherman et al. 2007a; Dar et al. 

2013); however, it is used less frequently in farm animals.  

Larval therapy is a simple, effective, economical, and safe 

option for the treatment of necrotic, pustular, or gangrenous 

wounds and ulcers, which do not respond to conventional 

treatments and surgical interventions and deep wounds with 

https://www.sciencedirect.com/science/article/pii/S0034528807003025?casa_token=l2cEeQQWk9gAAAAA:zMPhmuBE4xqXegtaYkAxjbm0ah8KqgnGazfi206fuT-9W2FbwFo8y-97dxkGDl-scsxXBsbZyVh2#!
https://www.sciencedirect.com/science/article/pii/S0034528807003025?casa_token=l2cEeQQWk9gAAAAA:zMPhmuBE4xqXegtaYkAxjbm0ah8KqgnGazfi206fuT-9W2FbwFo8y-97dxkGDl-scsxXBsbZyVh2#!
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insufficient blood circulation and limited penetration of 

antibacterial drugs and for the control of orthopedic, 

dermatological and geriatric infections. In animals, the benefits 

to disadvantaged patients, e.g., those of old age, with severe 

diabetes, or at risk of amputation and chronic sepsis, 

increases the value of this treatment. 

In addition, concerns about antibiotic resistance and the 

demand for organically raised livestock and residue-free meat 

and milk are increasing the value of larval treatment and has 

led to a growing interest in it in veterinary medicine (Dar et 

al. 2013; Jones and Wall 2007). Larval treatment also prevents 

weight loss in animals, as well as eliminates milk destruction 

that occurs with the use of antibiotics. Larval therapy can also 

be used to treat abscesses and some tumors in animals. It can 

be provided at more affordable prices than surgical and 

chemotherapy treatments to pets and service animals (Hall 

and Wall 1995; Hinshaw 2000).  

In veterinary medicine, MDT has been used to treat 

actinomycosis in a Guernsey bull (Dicke 1953); panniculitis 

and abscesses in donkeys (Bell and Thomas 2000); chronic 

decubitus wounds in rabbits (Kočišovă et al. 2003); foot rot 

and acute and chronic interdigital dermatitis in sheep 

(Kočišovă et al. 2006); pressure ulcers and gunshot wounds in 

dogs and necrotic tumors and multiple bites in cats (Sherman 

et al. 2007a). 

It has been used to treat a variety of conditions in horses: 

chronic laminitis and necrosis in complicated laminitis cases 

(Morrison 2005, 2010; Sherman et al. 2007b); ingrown nails, 

foot abscess, chronic and non-healing foot ulcers, foot 

infection, chronic distal interphalangeal joint sepsis, collateral 

cartilage necrosis, and foot and leg wounds (Morrison 2005; 

Sherman et al. 2007b); nail infections and diseases (Jurga and 

Morrison 2004; Morrison 2005); septic navicular bursitis 

(Morrison 2005); osteomyelitis (Jurga and Morrison 2004; 

Morrison 2005); vasculitis, deep cuts, barbed wire wounds, 

soft tissue abscesses and wounds, abdominal wounds, and 

lacerations of the limbs (Lepage et al. 2012; Sherman et al. 

2007b) and cancer (Morrison 2005). MDT also prevents the 

deterioration of the gastrointestinal flora and colitis in horses 

(Hall and Wall 1995). 

Maggot therapy has been increasingly used in recent years to 

prevent amputation and euthanasia of pet animals (Choudhary 

et al. 2016). The application of larvae to a wound resulting 

from the amputation of a dog's gangrenous foot (Uslu et al. 

2022) and a post-operative infected wound covering the 

abdominal and inguinal region of cats (Fig. 21) (Uslu et al. 

2021) healed successfully following this treatment. 

 

Effect Mechanism of Maggot Debridement Treatment 

 

Larvae secrete enzymes and substances to dissolve dead 

tissue on the wound and consume it. Substances identified in 

larval secretions include allantoin, urea and calcium carbonate, 

and enzymes such as trypsin, chymotrypsin-like enzymes 

(LCTa and LCTb), leucine aminopeptidase, carboxypeptidase 

A and B, serine protease, and collagenase. It has been 

reported that these larvae cannot survive on clean granulation 

tissue and die of starvation.  

Clinical studies have shown that the mechanism of healing 

of necrotic wounds with larval treatment has four main 

stages: debridement, disinfection, initiation of granulation 

(Lepage et al. 2012; Yaman et al. 2021), and blood flow 

(Chan et al. 2007).  

 
 

Fig. 21: Wound appearance before and after treatment with sterile 

Lucilia sericata larvae in a cat (from U. Uslu). 
 

Debridement 

 

Debridement is the removal of tissue that has lost vitality on 

or around the wounds or contaminated materials from the 

environment. Maggots feed on dead tissue, cell debris and 

serous exudates of the necrotic wound. They do not harm 

living tissue. It is difficult to remove necrotic tissue without 

damaging healthy tissue, whereas it is very easy for larvae to 

consume microorganisms in the necrotic tissue together with 

the tissue itself. Larvae penetrate into the deep parts of the 

wound and remove the necrotic tissue from the intact tissue 

with the help of their mouthhooks in a manner resembling 

microsurgery. They can penetrate into any area of the wound 

where there is necrotic tissue and clean even very small 

areas. Mumcuoğlu et al. (2001) reported that each maggot 

can eat 25 mg of necrotic tissue within one day. Other 

studies have found that one L. sericata larva can consume 0.3 g 

of tissue per day. Two hundred maggots can consume 15 g of 

necrotic tissue or tissue fluid in one day (Wollina et al. 2000). 

Maggots clean the wound with the help of their pair of 

mouthhooks. The enzymes they secrete help the larvae to 

break down necrotic tissue and digest it in their digestive 

system. Necrotic tissue is liquefied with collagenase, trypsin 

and chymotrypsin-like proteolytic enzymes secreted from the 

stomach of the larvae, and the environment is disinfected as 

the larvae feed on this liquid. The larvae leave behind clean 

healthy granulation tissue (Mumcuoğlu et al. 1999; Sherman et 

al. 2000; Mumcuoğlu et al. 2001). 

 

Disinfection 

 

Larvae have antibacterial effects due to eating bacteria and a 

bactericidal effect due to excretions/secretions. For example, 

ammonia and ammonium bicarbonate excreted by maggots 

are useful for wound healing and disinfection. Calcium and 

calcium carbonate, also excreted by the maggots, directly kill 

bacteria, stimulate phagocytosis, and accelerate the 

development of granulation tissue (Sherman et al. 2000; 

Mumcuoğlu et al. 2001). By producing ammonia and calcium 

carbonate, the larvae cause the pH of the wound 

environment to change from acidic to alkaline. Alkalization of 

the wound site both prevents bacterial colonization and 

accelerates wound healing.  

The secretory and excretory products of the larvae show 

effects similar to those of broad-spectrum antibiotics against 
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gram-negative bacteria, such as Escherichia coli, Salmonella, and 

Pseudomonas aeruginosa, and gram-positive bacteria, such as 

Staphylococcus aureus, S. epidermidis, and Listeria, which are 

pathogenic and resistant to antibiotics (Mumcuoğlu et al. 

1999). This antimicrobial activity is largely due to phenylacetic 

acid and phenylacetaldehyde produced by the bacterium 

Proteus mirabilis living commensally in the stomach of the 

larvae. Microorganisms are destroyed by these antibacterial 

substances in the larval digestive tract. Mumcuoğlu et al. 

(2001, 2009) examined green fluorescent proteins produced 

by E. coli migrating in the digestive tract of L. sericata larvae 

and found that 66.7% of live bacteria were in the crop, 55.6% 

in the midgut, and 17.8% in the hindgut. 

In addition, the irritating effect of maggots crawling on the 

wound and the serous exudate they secrete help mechanically 

wash the wound. 

 

Initiation of Granulation 

 

Larvae stimulate living tissue with the mechanical effect they 

create with their movements on the wound, leading to the 

development of granulation and the healing of the wound. 

Products such as ammonium, urea, and allantoin secreted by 

maggots increase the effects of the epidermal growth factor 

(EGF) and interleukin (IL) 6 and stimulate granulation tissue 

and the immune system (Hinshaw 2000; Wollina et al. 2002). 

Calcium carbonate has a stimulating effect on granulation by 

changing the pH of the wound from acid to neutral or slightly 

alkaline (pH 8–9). 

The continuous movement of maggots on the wound 

mechanically stimulates the living tissue and helps to shape the 

granulation tissue. Increased granulation tissue formation and 

rapid wound closure have been detected with clinical larval 

treatment (Sherman 2002). 

 

Regulation of Blood Circulation 

 

While the larvae are feeding on dead tissue, free radicals are 

released during the destruction of cells. These radicals initiate 

the inflammatory response in the wound area, which starts 

after 48–72 hours, and is also the cause of pain. As a result, 

edema of the wounds is reduced and oxygen in the tissue is 

increased (Mumcuoglu 2001). 

Optimal body temperature and oxygen and a moist wound 

environment are required for larval therapy to be effective. 
 
Advantages of Maggot Debridement Treatment 
 
1. Antibiotic use is not necessary because sterile maggots 
clean the wounds contaminated with gram-positive and gram-
negative and aerobic and anaerobic bacteria. 
2. MDT has an important role in reducing pain due to infected 
wounds, eliminating bad odors, and reducing treatment costs. 
3. Larvae can remove most surface dead tissue. 
4. Maggots selectively debride necrotic tissue without 
damaging healthy tissue, including blood vessels and tendons. 
5. Maggots can clean the most hidden parts of the wound 
(sinuses, pockets under the skin, etc.).  

6. Maggots are effective in quickly debriding the wound and 

significantly reducing the bacterial load (they reduce the risk 

of sepsis). 

7. MDT prevents the spread of necrosis to the surrounding 

tissue. 

8. It increases granulation and stimulates wound healing. 

9. It is a feasible method to apply. 

10. Its anti-infective feature provides superior debridement. 

11. There is no need for hospitalization. MDT has no 

significant side effects. 

12. MDT can prevent limb amputation and euthanasia in pet 

animals. 

13. It does not require nursing services and is cheaper than 

the classical treatment method. 

14. The treatment method is completely natural and the 

wound heals quickly. 

15. There is an increase in tissue oxygenation and a decrease 

in edema with MDT. 

16. Maggot therapy may be beneficial to small animals and 

prevent possible amputation and euthanasia in small animal 

surgery. 

17. Unlike systemic antibiotics, MDT does not destroy the 

normal gastrointestinal flora (Sherman et al. 2000; 

Mumcuoğlu et al. 2001; Kenawy and Abdel-Hamid 2020; Uslu 

et al. 2021; Uslu et al. 2022). 

 

Disadvantages of Maggot Debridement Treatment 

 

1. Larvae can escape from poorly sealed dressings. 

2. Application of larvae in cats may cause discomfort, which 

may be due to irritation or itching. It may also mean that the 

patient is experiencing pain. 

3. MDT may cause itching and discomfort in staff as well as 

the patient. 

4. Psychological and emotional problems may occur. 

5. It may cause fever in some patients. 

6. It should not be used in patients who are allergic to fly 

larvae, or any substance produced by the larvae (Courtenay 

et al. 2000; Hinshaw 2000; Sherman et al. 2000; Mumcuoglu 

2001). 

7. It may incur a relatively high treatment cost in veterinary 

medicine and increased shipping time (usually 24–48 hours 

after order) (Lepage et al. 2012). 

8. Effectiveness is limited by the wound environment (pH, 

fluid, and oxygen). 

9. Surgery is slower than MDT (Kenawy and Abdel-Hamid 

2020). 

10. It is not sold in pharmacies. 
 

Indications for Maggot Debridement Therapy 
 

Indications for MDT include diabetic foot ulcers, venous stasis 

ulcers, postoperative wounds, osteomyelitis, neuropathic foot 

ulcers, traumatic non-healing wounds, abscesses, boils, 

cellulitis, mastoiditis, necrotized tumor masses, neuropathy, 

paraplegia, hemiplegia, thalassemia, polycythemia, severe 

burns, and chronic or acute infected wounds. Maggot 

treatment is the most suitable option for necrotic, pustular, 

discharging, gangrenous wounds, wounds with insufficient 

blood circulation, and deep wounds where penetration of 

antibacterial drugs is limited. 

 

Contraindications for Maggot Debridement Therapy 

 

Contraindications are described as patients’ allergic reactions 

to larvae, hemorrhagic abscesses, and coagulopathies. Fistulas 

in the respiratory system, internal organs, and endocrine 

glands and very rapidly progressive necrosis and wounds have 
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been described (Sherman et al. 2013). Larval therapy should 

not be used for wounds close to major blood vessels, wounds 

that may bleed, wounds close to internal organs, and open 

wounds of body cavities and sinuses (Church 2001; Jones and 

Wall 2007; Dar et al. 2013). 

 

Duration of Application of Larval Treatment and the 

Number of Larvae 

 

Sterile L. sericata larvae can be administered to patients daily, 

1–2 times a week, or weekly. Larval treatment is usually 

applied twice a week. The larvae should be left on the wound 

for 24 hours, and the dressing should be removed with the 

larvae at the end of the period. If the wound is not closed in 

the controls, the larval treatment is continued. As a basic 

rule, if the wound has been cleaned, larvae should not be left 

on the wound. 

The number of maggots to be applied to the wound depends 

on the stage and size of the larvae, the amount of necrotic 

tissue (Jones and Wall 2007), and the size of the wound. 1-3 

mm into the wound. Long larvae are recommended. The size 

of the wound is important in MDT in veterinary medicine. In 

general, 7–8 sterile maggots per cm2 are recommended for 

necrotic areas. If the wounds are small and superficial, 5–20 

larvae can be placed per cm2, while 400–800 larvae can be 

applied if the wound is deep and there is too much necrotic 

tissue. In veterinary medicine, 5–10 (Sherman et al. 2007a) 

and 8–12 maggots/cm² (Kočišovă et al. 2003) have been 

reported. A dose of 100 larvae during one treatment cycle 

can debride 50 g of necrotic tissue (Blake et al. 2007). 

Larvae should be used as soon as possible, but maturation can 

be delayed, if necessary, by storing in the refrigerator at 4–

8 °C for two (Blake et al. 2007; Dar et al. 2013) to five days 

(Wolff and Hansson 2005). 

 

Application Techniques: Free-range Larvae or 

Biobags 

 

There are two methods of larval application (Steenvoorde 

and Jukema 2004; Jones and Wall 2007). In the direct contact 

method, the larvae are freely placed directly on the wound 

surface (Steenvoorde and Jukema 2004). Cage dressings are 

generally preferred in MDT. Free application is recommended 

in patients with deep necrotic tissue. 

The other technique packages sterile larvae in “tea bags” or 

“biobags.” The larvae are placed between two 0.5 mm thick 

pieces of gauze (polyvinylalcohol-hydro-sponge) glued on 

three sides, and then the mouth of the bag is glued. Due to 

the permeability of the bags, the larvae can feed easily and 

their secretions can penetrate the wound. Since the larvae 

cannot navigate directly on the wound, mechanical irritation 

at the wound edges does not occur.  

The biobag method has been successfully used in veterinary 

medicine (Table 3) (Mumcuoğlu et al. 2001; Mumcuoğlu and 

Özkan 2009; Sherman et al. 2013). Its implementation is less 

complex and requires less experience. It saves time in 

dressing changes (Blake et al. 2007). In wound care, if the 

owner of the animal does not accept the direct application of 

larvae, a biobag may be preferred (Jones and Wall 2007). The 

disadvantage of biobag application is that although larval 

debridement is effective in nearby wounds, it is inactive in 

irregularly shaped wounds (Blake et al. 2007). A statistical 

analysis showed that after 3–4 days of treatment, there was 

no difference in the amount of larval tissue debridement 

between the direct contact technique and the biobag. 

Maggot dressings are individually adapted in veterinary 

medicine (Sherman et al. 2007b; Lepage et al. 2012). Wounds 

on the upper extremities or bodies of animals can be treated 

using a biobag (Sherman et al. 2007a). After the first day of 

larval treatment, the larvae can be moistened to prevent them 

from drying out (Wolff and Hansson 2005; Dar et al. 2013). 

Lucilia sericata larvae are removed from the wound when they 

are fully grown (Wolff and Hansson 2005; Dar et al. 2013). 

The larvae are 1–3 mm long when applied to the wound 

(Jones and Wall, 2007) and 10 mm long when removed from 

the wound (Wolff and Hansson, 2005). Free larvae can be 

removed using forceps (Dar et al. 2013; Uslu et al. 2021), 

while larvae penetrating deep into wounds can be carefully 

removed by irrigating the wound with sterile water (Jones and 

Wall 2007; Dar et al. 2013). Larvae and dressings are disposed 

of as clinical waste (Lepage et al. 2012; Uslu et al. 2022).  

The duration of application of larvae to wounds varies in 

different clinical studies. After 48 hours in the wound, they 

are less useful because of being less active. Therefore, it is 

recommended that all larvae should be removed after two 

days (Paul et al. 2009). After the sterile L. sericata larvae are 

removed from the wound, the wound is reassessed to 

determine whether to continue larval treatment (Dar et al. 

2013; Uslu et al. 2021; Uslu et al. 2022). The treatment is 

continued until the end of the treatment period and the 

wounds are completely debrided. After the treatment 

process is completed, wound management with moist wound 

healing is required (Ewma 2006; Uslu et al. 2021; Uslu et al. 

2022), and the wound should be treated with classical 

methods until it heals. Maggot therapy can be combined with 

systemic administration of antibiotics to prevent secondary 

bacterial infections. Wound photographs can be taken to 

show changes in the wound and the progress of its healing 

(Chivers 2010; Uslu et al. 2021; Uslu et al. 2022).  

Wound treatment in animals can be painful and long-lasting, 

and it can cause animals to interfere with dressings, leading to 

a negative effect on the wound. Therefore, when there is a 

behavioral change in animals, larval treatment is terminated 

and painkillers may be administered (Jones and Wall 2007; 

Chivers 2010). Dressing changes require additional analgesia 

(Chivers 2010). 

Sterile larvae are commercially produced and offered for use 

by many private companies in Malaysia, Japan, Germany, 

England, Israel, and the USA. 

Larval therapy has recently emerged as a powerful medical aid 

for animals, although it is still limited in veterinary practice 

and clinical studies are scarce. 

MDT, which is accepted because of positive results from 

laboratory and clinical applications, is applied as an alternative 

treatment for wound healing. Larval treatment is rare in 

veterinary wound care. Application of larval therapy in 

veterinary medicine may involve problems, including 

treatment costs and supply and transportation of larvae. In 

addition, the time and effort spent on preventing the removal 

of dressings by animals is extremely important. 

Today, MDT is an FDA-approved therapy for non-healing skin 

and soft tissue wounds. It is a safe and effective clinical 

application for debridement and disinfection of some serious 

wounds in veterinary medicine. 

It is extremely important to determine the number of 

maggots  needed  in  the  treatment and whether patients can  
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Tablo 3: Comparison of free and biobag larvae applications (Sherman et al. 2013) 

Features Free larva Bio-bag 

Larval activity Larvae have easy access to deep wounds. Larvae are suitable for sensitive areas such as eyes, ears and mouth. 

Debridement power +++ ++ 

Maggot escape Larvae rarely escape Larvae do not escape 

Larval application time 24-72 hours 72-96 hours 

Larvae Cost Treatment cost is low Treatment cost is high 

Pain sensation More painful Less painful 

 

benefit from the treatment. Veterinary nursing may encounter 

difficulties in dressing wounds, identifying and preventing pain, 

and overcoming issues with owner acceptance of the 

treatment. In veterinary wound care, variability in wound 

healing may be observed in different species. Wounds in cats 

heal more slowly than those in dogs. Epithelialization and 

granulation tissue production are also slow in cats. However, 

in wounds that do not respond to surgical procedures and 

conventional medicine, MDT has been reported to be 

successful and provide complete healing in small animals and 

horses (Sherman et al. 2007b; Morrison 2010). 

Chronic wounds that do not respond to antibiotics in pet 

animals are an important problem for veterinarians. Larval 

therapy is an important alternative to amputation in cats and 

dogs. In veterinary medicine, larval therapy may even be the 

first treatment option due to increasing antibiotic resistance 

and chronic wound infections. The benefits to disadvantaged 

patients, such as older animals and those with severe 

diabetes, risk of amputation, and chronic sepsis, increase the 

value of MDT. Small animal veterinarians today are 

increasingly turning to larval therapy to treat wounds.  
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