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Definition

The term myiasis was first proposed by Hope (1840) to refer to the diseases of
humans originating specifically with dipterous larvae, as opposed to those caused
by insect larvae in general, scholechiasis.

Zumpt (1965) described myiasis as 'the infestation of live vertebrate animals
with dipterous larvae, which, at least for a certain period, feed on the host's

or living tissue, liquid body substances, or ingested food'. For modern
purposes however, this is too vague.

There are two main systems for categorizing myiasis: anatomically, in relation
to the location of the infestation on the host or according to the parasite's level
of dependence on the host.



Introduction to myiasis....

The anatomical system of classification was first proposed by
Patton (1922) and later modified by James (1947). This system is
useful for practical diagnosis (Zumpt, 1965) .

However, Patton (1922) found it to be unsatisfactory when
considering evolutionary and biological relationships, because
individual species could be assigned to more than one group and
different groups contained species with different levels of
dependence on the host.

Patton put forward instead a system based on the degree of parasitism
shown by the fly .

In addition, Patton (1922) defined a third group of myiasis-causing
species, those that cause accidental myiases when their eggs or larvae

Infect the host. Zumpt (1965) termed these pseudomyiases.



Classification of myiases according to their anatomical position in or on the host

Zumpt (1965)
Sanguinivorous

Dermal/subdermal

Nasopharyngeal

Intestinal

Urogenital

Patton (1922)
Bloodsucking
Tissue-destroying

Subdermal migratory

Infestations of the head
passages

Intestinal/urogenital

Intestinal/urogenital

James (1947)
Bloodsucking
Furuncular
Creeping
Traumatic/wound
Anal/vaginal
Nose, mouth and sinuses
Aural
Ocular
Enteric
Anal/vaginal

Bladder and urinary
passages

Anal/vaginal



Classification of myiases according to the parasitic relationship of the Diptera with the host

Groups Subgroup Remarks

Specific/obligatory Parasite dependent on host for its life cycle

Semi-specific/facultative  |Primary Normally free-living but may initiate myiasis




Specific myiasis

Obligatory (specific ) myiasis is caused by flies that need a
host for larval development. Important species of flies whose
larvae can produce this kind of myiasis are:

Chrysomya bezziana (old world screwworm fly)
Oestrus ovis (sheep botfly)

Hypoderma spp. (cattle botflies or ox warbles)
Gasterophilus spp. (horse botfly)

Auchmeromyia senegalensis (Congo floor maggot)

Dermatobia hominis (human botfly)
Cordylobia anthropophaga (tumbu fly)
Cochliomyia hominivorax (new world screwworm fly)



Semi-specific myiasis

Facultative (semi-specific) myiasis is caused by flies that usually lay
their eggs in decaying animal or vegetable matter, but that can
develop in a host if open wounds or sores are present.

el ucilia spp. (green-bottle fly)

eCochliomyia spp. (blue-bottle fly)
ePhormia spp. (black-bottle fly)

eCalliphora spp. (blowfly)

eSarcophaga spp. (flesh fly or sarcophagids)

Flesh flies, or sarcophagids, can cause intestinal myiasis in humans
if the females lay their eggs on meat or fruit.



Accidental myiasis

Accidental myiasis ,also called pseudomyiasis, is caused by flies that
have no preference or need to develop in a host but that will do so on
rare occasions.

In this myiasis transmission occurs through accidental deposit of eggs or
larvae on oral or natural openings of body, or by swallowing eggs or
larvae that are on food.

Accidental myiasis commonly is enteric. Clinical symptoms depend on the species
present in the gut, It may cause significant medical symptoms, but it is likely that
most cases pass unnoticed.

Pseudomyiasis can also occur if feces submitted for parasitologic examination are not
fresh. Adult facultative-myiasis flies may have laid their eggs in these feces, and larval
development may have begun.

Important species of flies whose larvae produce accidental myiasis are:

*Musca domestica (housefly)
sFannia spp. (latrine flies)

Eristalis tenax (rat-tailed maggots)
Muscina spp.



Myiasis — causing flies

Flies that may be encountered in cases of myiasis
primarily belong to following families:

Calliphoridae, Sarcophagidae, Oestridae, Muscidae,

Fannidae and Syrphidae.

The first three families are involved primarily in wound
or traumatic myiasis.



Calliphoridae

Auchmeromyia

Bloodsucking larvae of the African species Auchmeromyia senegalensis the Congo floor

maggot, are atypical myiasis species as they do not live on or in the host, but suck the blood
of sleeping humans and burrow-dwelling animals (sanguinivorous myiasis).



Calliphoridae

Cordylobia
Cordylobia includes three species: C. anthropophaga is the Tumbu fly of Africa which causes
a boil-like (furuncular) type of myiasis.



Calliphoridae.....

Cochliomyia

The two species of the New World genus, Cochliomyia, most frequently encountered
in cases of wound myiasis are C. hominivorax and C. macellaria.

UThe New World screwworm fly, C. hominivorax, is a true obligate parasite of
mammals:

ULarvae of C. macellaria involved in myiasis are only secondary invaders, feeding on
the edge or surface of the wound.



Calliphoridae .....

Chrysomya screwworms

The life cycle of Chrysomya bezziana (Old World screwworm), its habits and the
appearance of wounds infested by it are very similar to those of C. hominivorax.
The two species appear to occupy an exactly equivalent parasitic niche in their
natural ranges.

Adult female Ch. bezziana only oviposit on live mammals, depositing 150-500
eggs at sites of wounding or in body orifices such as the ear, nose and
urinogenital passages.



Calliphoridae .....

Chrysomya species other than screwworms

W Chrysomya albiceps is a facultative parasite and normally lays its eggs on
carcasses.

UThe first instar larvae feed on exudations of the decomposing flesh, but
second and third instars are predacious.

L Chrysomya albiceps and the similar Ch. rufifacies are frequently involved in
secondary myiasis .



Calliphoridae....

Lucilia
dimportant species of this genus are L. cuprina, and L. sericata.

dFemale Lucilia lay their eggs on carcasses, in neglected, suppurating
wounds .

Lucilia sericata has been used to assist the healing of long-term
wounds in man, a treatment termed 'maggot therapy' (larva therapy
or biosurgery), whereby the larvae ingest necrotic tissues and
stimulate the healing process .



Calliphoridae....

Calliphora

The two most important species are C. vicina and C. vomitoria which share similar
biologies.

Females are attracted for oviposing to any decaying matter, of which carrion is most
suitable.

C. vomitoria are usually only involved in myiasis as secondary species, but C. vicina ,
in particular, may be a primary invader.



Calliphoridae...

Phormia, Protophormia

These closely related genera are, approximately, confined to areas north
of the Tropic of Cancer.

U The important species are Phormia regina and the more northern
Protophormia terraenovae.

They are very similar in appearance and habits, both usually breeding in
carrion, but also recorded in wound myiasis.



Sarcophagidae
Wohlfahrtia

Females are larviparous, depositing first instar larvae rather than eggs. They are
most active in shaded areas, during the late afternoon hours.

The larvae are dropped onto host skin, which they then penetrate. Within 24
hours furuncles form. The larvae develop over 4-12 days.

The most important agent of myiasis is W. magnifica an obligate parasite of
warm blooded vertebrates . The larvae of W. magnifica feed and mature in 5-7
days .

W. nuba also infests wounds in North Africa and Middle East, but it probably
feeds only on dead or diseased tissues rather than on living tissues .

In nearly all hosts, infestations mostly occur in the very young, because the
larvae are unable to penetrate adult skin.



Sarcophagidae.....

Sarcophaga

ASarcophaga sensu lato may occasionally be involved in myiasis,
but little is known of their larval stages.

dSarcophaga cruentata (= haemorrhoidalis) is one of the most
common species and breeds mainly in faeces.



Muscidae

Members of the family Muscidae may be involved as secondary
invaders, especially the ubiquitous Musca domestica, the common

housefly.

The false stable fly (Muscina stabulans) is the most important and
is involved primarily in gastrointestinal myiasis.



Fannidae (Little hoiuseflies or latrine flies)

Species of Fannia are sometimes involved in urinogenital myiasis.



Syrphidae (Hover flies)

Eristalis tenax is associated with liquid feces and with feces
that have not been removed from the environment.

The larvae are known as rat-tailed maggots because their
breathing pores are found at the tip of a long, siphon-like
breathing tube on their posterior end.



Oestrinae

Three genera Oestrus , Rhinoestrus and Tracheomyia have different species
whose larvae can developed in nasal passage of animals among them O. ovis

(bot fly) is important.

Larvae of O. ovis develop in the head sinuses and nasal passages of sheep
and goats in all sheep-farming areas of the world. Effects may be insignificant
or may be severe (especially in lambs), with purulent discharge from nostrils,

repeated sneezing and shaking of head and breathing difficulties.

(Bot flies can cause nasopharyngeal and opthalmomyiasis in man.



Gasterophilinae

U Originally restricted to the Palaearctic and Afrotropical regions, species of the
genus of most medical importance, Gasterophilus (bot flies), now have a
worldwide distribution.

UTheir larvae develop in the digestive tract of horses and zebras. Eggs are
stuck to the hairs of the host (or on vegetation) and, when they hatch, the
larvae enter the mouth by their own actions or via the hosts tongue in
grooming.

U G. haemorrhoidalis, G. nasalis, G. intestinalis are the most important species.



Hypodermatinae

JHypoderma are the heel flies, warble flies or cattle grubs, whose
larvae migrate from sites of oviposition, by a subcutaneous route
and in nerve tissues, to the back where they develop in 'warbles’
which spoil the host's hide.

1 Hypoderma bovis pass through connective tissues to spinal
column and then to back (there for 5-11 weeks)
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Cuterebrinae

OdThe most medically important Cuterebrid fly is Dermatobia hominis.
Sometimes called the térsalo, or human bot fly, it is a very important
In South America, the larvae creating boil-like swellings where they
enter the skin.

OFemales catch other species of host-visiting fly and oviposit on
them: the fly is then released and transports the eggs to the host
(phoretic behavior).



Clinical presentation in humans

How myiasis affects the human body depends on where
the larvae are located.

(JLarvae may invade open wounds and lesions or
unbroken skin.

(dSome enter the body through the nose or ears.
(dLarvae or eggs can reach the stomach or intestines if

they are swallowed with food and cause gastric or
intestinal myiasis.



Presentations of myiasis and their symptoms

Syndrome Symptoms

Painful, slow-developing ulcers or furuncle- (boil-) like sores that can

Cutaneous Myiasis
4 last for a prolonged period.

Obstruction of nasal passages and severe irritation. In some cases

Nasal Myiasis : :
facial edema and fever can develop. Death is not uncommon.

Crawling sensations and buzzing noises. Smelly discharge is
Aural Myiasis sometimes present. If located in the middle ear, larvae may get to
the brain.

Ophthalmomyiasis*  Fairly common, this causes severe irritation, edema, and pain.

Nosocomial Myiasis refers to myiasis in a hospital setting. It is quite frequent, as patients with open wounds or sores
can be infested if flies are present.



Cutaneous myiasis

Cutaneous presentations include
furuncular,
migratory,
and wound myiasis,

depending on the type of infesting larvae.



Cutaneous myiasis

Furuncular myiasis

1-Wohlfahrtia sp

sFemales from Wohlfahrtia species are most active in shaded
areas, during the late afternoon hours.

 Larvae from W. vigil cause furuncular myiasis in humans. In
nearly all hosts, infestations mostly occur in the very young,
because the larvae are unable to penetrate adult skin.



Cutaneous myiasis.....
Migratory myiasis

1- Gasterophilus intestinalis

v'Humans are an accidental host and become infested by direct contact with eggs on
the horse's coat or eggs may be directly laid onto human skin.

v'The larva initially produces a papule similar to furuncular myiasis. Then the larva
burrows to the lower layers of the epidermis, causing an intensely itchy, snake-like,
and raised red linear lesion that advances at one end and fades at the other as it
searches for a place to develop.

v'The lesion can extend up to 30cm per day and can continue for several months. The
Infestation may end spontaneously with or without suppuration (formation of a
purulent sore).



Cutaneous migratory myiasis....

2- Hypoderma bovis and H. lineatum

v Human infections are usually occurred in rural areas where cattle are raised.

v'The eggs are laid on the body, and larvae enter through the skin. The larva migrates
In the subcutaneous tissue, causing a slightly red, tender, and ill-defined 1-5 cm raised
area.

v After several hours to several days the redness subsides, leaving a yellow-
pigmented patch, as the larva wanders to another location. A faint, irregular, palpable
line connects the old area of redness with the newer one. The larva can migrate 2 to 30
cm per day. Most often, the larva eventually dies in the subcutaneous tissue.

v'Human Hypoderma myiasis is usually a mild disease, but can cause fever, muscle
pain, joint pain, scrotal swelling, ascites (fluid in the peritoneal cavity of the abdomen),
fluid around the heart, and invasion of the brain and spinal cord.



Wound myiasis

OWound myiasis occurs when fly larvae infest open wounds.

UOMucous membranes (e.g. oral, nasal, and vaginal membranes)
and body cavity openings (e.g. in or around the ears and eye
socket) can also be affected.

dSevere cases may be accompanied by fever, chills, pain,
bleeding from the infested site, and secondary infection. Blood
tests may show raised neutrophils and eosinophils.

UMassive tissue destruction, the loss of eyes and ears, erosion of
bones and nasal sinuses, may be occurred when the obligate and
primary species attack the host's healthy tissues



Wound myiasis....

Factors that make humans be susceptible to

wound myiasis include:

Poor social conditions, poor hygiene, advanced or
very young age, psychiatric iliness, alcoholism,
diabetes, peripheral vascular disease, poor dental

hygiene, and physical disabilities.



Wound or traumatic myiasis

Three major species of obligate parasites encountered Iin
wound/traumatic myiasis are:

1- Cochliomyia hominivorax
2- Chrysomya bezziana

3- Wohlfahrtia magnifica



Wound myiasis ...
1-Cochliomyia hominivorax

0 In humans, infestations of C. hominivorax usually occur in or around
the ears, nose and eye socket.

Even tiny wounds such as a tick or insect bite can attract C.
hominivorax.

dThe female lays her eggs on the edges of wounds or healthy mucous
membranes.

L Within one day the eggs hatch and the larvae feed on tissue causing
massive tissue destruction and large deep lesions.

AN odor Is produced which attracts more female flies to lay additional
batches of eggs.



Wound myiasis.....
2- Chrysomya bezziana

Chrysomya bezziana is found in Africa, Middle East, India, and
Southeast Asia.

The life cycle and biologic activity of C. bezziana is similar to that of
C. hominivorax.

As these larvae burrow deeper into host tissue, only the black tall
ends are seen.

C. bezziana infests wounds, areas of soft skin, and mucous
membranes. The only presenting features of a nasal sinus infestation
may be a swollen face associated with headaches, fever, burning
nasal pain, and a nasal discharge.



Wound myiasis.....

3- Wohlfahrtia magnifica

Wonhlfahrtia magnifica is found in parts of Europe, Russia, North
Africa, and Middle East.

Adult W. magnifica flies are active in the summer months during the
warmest part of the day. In humans, wounds, ears, eyes, and nasal
passages are commonly infested.

W. magnifica larvae are usually less destructive than C. bezziana
and C. hominivorax.



Diagnosis of cutaneous myiasis

Diagnosis of cutaneous myiasis is made primarily on the clinical
appearance of the lesions, associated symptoms, and travel
history.

UdDermoscopy and ultrasound may be helpful.

USubmerging the lesion under water may confirm the diagnosis —
If the larva is alive, bubbling will occur.

UG. intestinalis larva can be diagnosed by massaging a thin layer
of glycerol or paraffin over the red lesion.

dUnder magnification, black transverse bands can be seen that
represent spines on the larva's body segments.



Treatment of cutaneous myiasis

Occlusion and manual removal of the larva may be used for
treatment of cutaneous myiasis.

I Occlusion

The larvae require con tact with air to breathe. Occlusion either kills the larva or
Induces it to move upwards, where it can be removed.

LA variety of occlusive substances have been used, including: glycerol , paraffin,.....

U The occlusive substance is placed over the pore of the furuncle, or over the area of
wound myiasis, for up to 24 hours.

LOnce the larvae have migrated to the skin surface, they can be removed with
forceps. This can be difficult as the larvae resist extraction using their spines to anchor
themselves to the host. D. hominis is the most difficult larva to extract due to its
tapered shape.



Treatment of cutaneous myiasis

Il Manual removal of larvae

Furuncular myiasis

LA surgical incision is made. The larva is then removed with forceps. Care Is
taken to avoid damaging the larva, as retained parts can lead to a severe
Inflammatory reaction.

1 Anaesthetising the larva with local anaesthetic may prevent it from anchoring
ItS spines.

L Alternatively, local anaesthetic is injected forcibly into the base of the lesion in
an attempt to create enough fluid pressure to push the larva out of the pore.

(Traditional methods of larvae removal involve squeezing the skin surrounding
the furuncle with fingers .



Treatment of cutaneous myiasis
Manual removal of larvae....

Migratory myiasis

dHypoderma larvae can be extracted through a surgical
Incision if there is no warble formation, but can be difficult to
capture.

Gasterophilus can be extracted by making a small surgical
Incision over the leading edge of the advancing lesion and
using the tip of a sterile needle to remove.



Treatment of cutaneous myiasis

Manual removal of larvae....

Wound myiasis

Manual removal followed by irrigation is used to treat wound myiasis.
Surgery may be necessary to remove dead host tissue.
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Cephalopharygeal skeleton of the third instar.a Sarcophaga dux. b Sarcophaga ruficornis. ¢
Sarcophaga peregrina. Scale bar = 100 um for all figures. ¢ Redrawn from Ishijima (1967);
thus, there is no original figure for measuring scale bar
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Prevention

dUse window screens and mosquito netting, insect
repellents and insecticides , adequate protective clothing,
and good skin and wound hygiene to keep flies,
mosquitoes, and ticks from reaching the skin.

1 Cover open wounds and change dressings daily.

(dHang clothes to dry in bright sunlight and/or iron them
(the heat destroys both the eggs and larvae).

dImprove hygiene and sanitation (e.g. remove rubbish
from around living areas.....)






