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ABSTRACT

Thisassayrepresentsadecisiontowadethroughthevortexof

argumentsonthemodality'myiasisinfestationanditsroleinmaggot

therapy'.Themaggotsofthegreenbottlefly,Luciliasericata,have

beencrawlingaroundtheworldforabouttwohundredmillionyears.

Followingtheevolutionofman,arelationshipdevelopedbetweenthese

maggotsandthewoundsofman.Anacceptablesortofmyiasiswas

born.Inthelastdecade,thelevelofevidencerecordingsuccessful

outcomesofclinicallyapplied and artificiallyinduced myiasison

woundsusingthismedicinalmaggothasexpandedgreatly.Andas

modernandadvancedtechnologyhelpssciencetounlockmoredoors,

weareabletogainaclearerpictureofthemoleculesandbiochemical

pathwaysby which maggotsexerttheireffects;studieswhich

hopefullywillenrichourunderstandingoftheclinicaleffectsobserved.

The following commentary exacts such new developments and

summarizesourcurrentthinkingonmaggot/larvaltherapy.
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INTRODUCTION

Myiasiscanbedefinedastheinvasionoftheorgansandtissuesofhumanor

vertebrateanimalswithdipterouslarvaebelongingtothefamilyCalliphoridae

(Rohelaetal.2006).Itisaparasiticinfestationofthebodyofalivingmammal

bycertainspeciesofflylarvae(maggots)whichgrowonthehostwhilefeeding

onhost’stissue.It’ssocommoninpovertystrickencommunitiesandcountries

prevailingatthesamescaleatwhichitaffectshumanstoanimals.Thoughflies

arecommonlyattractedtoopenwounds,urineandfaeces,somecancreatean

infestationevenonunbrokenskinviavectoragentsofthearthropodphylum.

Theseinfestationspresentasevereandcontinualproblem foranimalsdueto

theirinabilitytoreacteffectivelytothecausesandeffectsleadingtoeconomic

lossinlivestockindustriesworldwide.Luciliasericata,thecommonbottlegreen

flyofthefamilyCalliphoridaefastidiouslyrelatedtoMyiasisinfestationin

humanincreasesit'sprevalenceinruraltropicalregionswhereit'sactivities

causeparasiticinfestationandoftenmayrequiremedicalattentionforsurgically

removal.Butthebrightsideofthisinfectionisitsserviceasaneyeopenerto

doctorsandphysicianswhoapplythekineticsofthisinfectionwhichgaverise

tomaggot/larvaltherapy;amethodofremovingdeadcellsandbacterialfroman

unhealingwound.



HISTORYOFMYIASIS

FrederickWilliam Hopecoinedtheterm ‘myiasis’in1840torefertodiseases

resultingfrom dipterouslarvaeasopposedtothosecausedbyotherinsect

larvae(theterm forthiswasscholechiasis).Hopedescribedseveralcasesof

myiasisfromJamaicacausedbyunknownlarvae,oneofwhichresultedindeath.

Often,ahistoryoftravelingtoatropicalcountryorexistenceofaprevious

woundisnotedintheconcernsoftheinfestation.Inonestudy,theaveragetime

fromexposuretodiagnosiswas6weeks.Patientscomplainofboil-likelesions

usuallyonexposedareasofthebody,likethescalp,face,forearms,andlegs.

Lesionscanbepainful,pruritic,andtender,andpatientsoftenhavethesenseof

somethingmovingundertheskin.Sometimes,patientsalsocomplainoffeveror

swollenglands.Inthecasesofophthalmomyiasis,patientscomplainofsevere

eyeirritation,redness,foreignbodysensation,pain,lacrimation,andswellingof

theeyelids.Inthecasesofnasalmyiasis,patientspresentwithepistaxis,foul

smell,passageofworms,facialpain,nasalobstruction,nasaldischarge,headache,

dysphagia,andsensationofforeignbodyinthenose.



CAUSATIVEAGENTS

Myiasiscausingfliesmaybegroupedintotwocategoriesasfollows:

Obligateparasiticflies

facultativeparasiticflies

Obligateparasiticfliesrequiretheingestionoflivingtissueinorderto

completetheirlifecycleswhilethefacultativeparasiticonesfeedsexclusivelyon

deadtissues.

ThecausativeagentsofMyiasisincludethelarvaeoftheDipteranordersoffly

species.Overhundredspeciesofdipterahasbeenreportedtocausehuman

myiasisandsomeofthemostcommononesincludes:-

Dermatobiahominis(humanbotfly)causesfuruncularmyiasis.

Luciliasericata(bottlegreenfly)causeswoundmyiasis

Cordylobiaanthropophaga(tumbufly)alsocausesfuruncularmyiasis.

Cochliomyia hominivorax (American bush fly) and lawrencia

emmanuencium (Romangutterfly)causesabscessandwoundmyiasis

respectively

Hypodermabovis(infested cattlefly)and Gasterophilusintestinalis

(infestedhorsesfly)bothcausecreeping(migratory)myiasis.

Oestrusovis(sheepbotfly)causesophthalmomyiasis.



EPIDEMIOLOGY

MyiasisisuncommonintheUnitedStates,andanycasesreportedareusually

importedcasesofmyiasisfrom travelersreturningfrom tropicaldestinations.

However,reportedincidenceratesareincreasingamongindividualsfrom non

endemiccountrieswhohavetraveledtotropicaldestinationsorengagein

outdooractivities.Myiasisisaworldwideinfestationwithseasonalvariation,the

prevalenceofwhichisrelatedtothelatitudeandlifecycleofthevariousspecies

offlies.ItsincidenceishigherinthetropicsandsubtropicsofAfricaandthe

Americas.Thefliesresponsiblepreferawarmandhumidenvironmentandso

arerestrictedtothesummermonthsinthetemperatezones,whilelivingyear-

roundinthetropics.Dermatobiahominis,alsoknownashumanortropical

botfly,isendemictotropicalMexico,SouthAmerica,CentralAmerica,and

Trinidad,whileCordylobiaanthropophaga(tumbufly) isendemictosub-

SaharanAfrica.

Race:Myiasisisnotprevalentinanyparticularrace.

Sex:Nosexpredilectionexistsformyiasis.

Age:Myiasismayoccuratanyage.



PATHOPHYSIOLOGY

Thepathophysiologyofthehumaninfectiondiffersdependingonthetypeoffly

anditsmodeofinfestation.

Dermatobiahominis(Humanbotfly)-furuncularmyiasis

ThistypeisendemictotropicalsoutheastMexico,SouthAmerica,Central

America,andTrinidad.Theadultflyresemblesabumblebee.Itisshortlivedand

survivesforlittlemorethanaweek.Itdoesnotfeedandisinfrequentlyseen.

Thelifecycleofthebotflyisunique,asthefemale,egg-bearingflycatchesa

blood-suckingarthropod,usuallyamosquitomidflightandattacheshereggsto

itsabdomen(meansoftransportationknownasphoresy).Whenthemosquito

takesabloodmealfromawarm-bloodedanimal,thelocalheatinducestheeggs

tohatchanddroptotheskinofthehostandenterpainlesslythroughthebite

ofthecarrierorsomeothersmalltrauma.Oncedepositedintheskin,thelarvae

startoutassmallandfusiformandlaterbecomepyriformtoovoidastheyreach

fulldevelopmentatlengthsof15-20mm.



Fig.1:Myiasisoftheskin Fig.2:Ophthalmomyiasis

Cordylobiaanthropophaga(tumbufly)-Furuncularmyiasis

Thistypeisendemictosub-SaharanAfrica.Theadultflyisaboutthesizeofa

houseflybutstockier.Itprefersshadeandismostactiveintheearlymorning

andafternoon.Itisattractedbytheodorofurineandfeces.Thefemaleslay

theireggsondry,sandysoilorondampclothinghungouttodry.Theeggs

hatchin1-3daysandcansurvivenearthesoilsurfaceoronclothesforupto15

dayswaitingforcontactwithasuitablehost.Activatedbyheat,suchasthe

bodyheatofthepotentialhost,theyarecapableofpenetratingtheunbroken

skinwithsharpmandibles.[5]Theybecomefusiform toovoidandreacha

lengthof13-15mm.Theirlarvalstageisshorterthanthatofthehumanbotfly



andiscompletedin9-14days.

Hypodermabovis/Gasterophilusintestinalis-Creeping/migratorymyiasis

TheadultflyoftheHypodermagenusislargeandhairyandresemblesa

bumblebee.Normalhostsforthelarvaeofthisflyaredeer,cattle,andhorses.

Humansareabnormalhosts,inwhichtheparasiteisunabletocompleteits

development.Humaninfectionsusuallyoccurinruralareaswherecattleand

horsesareraised.Inanimals,theflyattachestheeggstothehairs.Thelarvae

hatch,penetratetheskin,andwanderextensivelythroughthesubcutaneous

tissues,eventuallylocatingundertheskinoftheback,wheretheyproducethe

furuncularlesions.Inhumans,thelarvaemigraterapidly(asmuchas1cm/h)

anderraticallythroughthesubcutaneoustissues,producingintermittent,painful

swellingoverthemonths.Thelarvaemayemergespontaneouslyfrom the

furunclesordiewithinthetissues.Intherarecase,thelarvaeareseeninvading

theorbit,pharyngealregion,andspinalcanal.

ThelarvaeoftheGasterophilusgenusareusuallygastrointestinal(Gasterophilus

intestinalis)ornasal(Gasterophilusnasalis)parasitesofhorses.Inhumans,the

younglarvaeburrow intheskinandwanderintradermally,creatingnarrow,

tortuous,erythematous,andlinearlesionswithintensepruritus.Lesionsusually

advance1-30cm/d.[6]Deathofthelarvaeterminatestheinfectionin1-2weeks



withoutsequelae.

Fig. 3:

MyiasisoftheMouth

Fig.4:AnalMyiasisinPigs



Cochliomyiahominivorax/Luciliasericata(blowfly)–woundmyiasis.

Theadultfliesareratherstockyfliesandmetallicblue-greentoppurplish

blackincolor.Thelarvaearepinkish,fusiform,andstronglysegmented.

Femalefliesdeposittheeggsnearpoorlymanagedwoundsandthelarvae

feedonnecrotictissue.Fliesmaybedispersedbynaturalagentssuchas

tornadosandhurricanes.

Posttraumaticmyiasis

Patientswhoarevictimsoffacialtraumaorextensivescalpinjury can

developextensiveintracranialmaggotinfestationcausingmeningitisand

encephalitisifnotproperlymanagedwithinareasonableperiodoftime.

Fig.5:PosttraumticMyiasis



NASALMYIASIS

Innasalmyiasis,examinationofthenose(rhinoscopy)revealsanedematous,

ulceratedmucousmembranefilledwithnecroticmaterialandcrawlingmaggots.

Patientsmayhaveseptalperforationorpalatalperforationorboth.Erosionof

thebridgeofthenoseandadjacentareaofthefacecanalsobeseenaswellas

orbitalcellulitisanddiffusecellulitisoftheface.Inasmallernumberofpatients,

examination revealsextensiveulceration ofthetonsilsand theposterior

pharyngealwallduetomaggots.

Fig.6:NasalMyiasis



PROGNOSIS

Myiasisisaself-limitedinfestationwithminimalmorbidityinthevastmajority

ofcases.Themajorreasonsfortreatmentarereduction ofpain and

psychologicalrelief.Oncethelarvahasemergedorhasbeenremoved,thelesions

rapidlyresolve.However,larvaesuchasC.hominivorax(causeofwoundmyiasis)

caninfestaroundorificesoftheheadandmayburrow intobraintissue.

Complicationsincludeinfectionssuch ascellulitis.Casesofneonatalfatal

cerebralmyiasis,causedbythepenetrationoflarvathroughthefibrousportion

ofthefontanelhavealsobeenreported.

TREATMENT

Dependingonthelocationofthelarvalinfestation,dermatologists(woundand

furuncular myiasis), ophthalmologists (ophthalmomyiasis), or

otorhinolaryngologists(oral,facial,nasalmyiasis)mayneedtobeconsulted.

Waysoftreatingmyiasisincludes:

OCCLUSION/SUFFOCATIONAPPROACHES

Thisnon-invasiveapproachincludesplacingpetroleum jelly,liquidparaffin,

beeswaxorheavyoil,orbaconstripsoverthecentralpunctumandhasbeen

usedtocoaxthelarvaetoemergespontaneouslyhead-firstoverthecourseof

severalhours,atwhichtime,tweezers(orforceps)aidinthecapture.This

approachtakesadvantageofthelarva'soxygenrequirements,encouragingitto



exitonitsown.

SURGICALREMOVALWITHLOCALANESTHESIA

Theskinlesionislocallyanesthetizedwithlidocaineandexcisedsurgically

followedbyprimarywoundclosure.Furthermore,careshouldbetakentoavoid

laceratingthelarvabecauseretainedlarvalpartsmayprecipitateforeignbody

reaction.

SYSTEMIC/TOPICALIVERMECTIN

Analternativetreatmentforalltypesofmyiasisisoralivermectinortopical

ivermectin(1% solution),provenespeciallyhelpfulwithoralandorbital

myiasis.

PREVENTION/CONTROL

Individualstravelingtoruralendemicareasshouldbecoveredatalltimeswith

long-sleevedshirts,pants,andhats.Atnight,sleepingonraisedbeds,in

screenedrooms,orunderamosquitonetisappropriate.

Insectrepellentsarealsorecommended.Clothingshouldbehot-ironedanddried

appropriatelytoremoveanyresidualeggsinareasendemictotumbuflies.

Patientswithanytypeofwoundshouldnotbepermittedtosleepoutsideand,if

inanindoororhospitalenvironment,thewindowsshouldneverbeopened,

unlessproperlyscreened.



APPLICATIONOFMYIASISINMAGGOTTHERAPY

Maggottherapyisatypeofbiotherapyinvolvingtheintroductionoflive

disinfectedmaggots(flylarvae)intothenon-healingskinandsofttissue

wound(s)ofahumanoranimalforthepurposeofcleaningoutthenecrotic

tissueswithinawoundanddisinfection.Maggottherapyisessentiallyan

artificiallyinducedmyiasisperformedinacontrolledenvironmentbyexperienced

medicalpractitioners.Maggotsarephotophobicandwillnaturallymoveintothe

deepcrevicesthatmaybebeyondthereachofasurgeon’sscalpel.Theyhave

beenknownforcenturiestohelphealwounds.Militarysurgeonsnotedthat

soldierswhosewoundsbecameinfestedwithmaggotshadbetteroutcomesthan

thosenotinfested.

Maggotsareflylarvaeorimmatureflies,notallspeciesoffliesaresafeand

effectiveasmedicinalmaggots.ThelarvaeofLuciliasericata,thecommongreen

bottle,isthereforethemostappropriatespeciesforthisapplication.Theyare

facultativeparasitesfeedingonlyondeadtissuesandunabletoingestor

significantlydamagehealthyhumantissue.



Kingdom:Animalia

Phylum: Arthropoda

Class: Insecta

Order: Diptera

Family: Calliphoridae

Genus: Lucilia

Species:L.sericata

Fig.7:Luciliasericata Fig.8:LifecycleofL.sericata



GENERALMECHANISM OFACTION.

Aftertheextractionandcultureofthefly'seggstoformmaggot,themaggots

aresterilizedandintroducedtoapatient'swoundforthetherapytocommence.

Theapplicationofmaggotinvolvesfourmainactionpathwayswhichare;

Debridement

Disinfection(Antimicrobialactivity)

Stimulationofhealing

Biofilminhibitionanderadication

DEBRIDEMENT

Inmaggottherapy,largenumbersofsmallmaggotsconsumenecrotictissuefar

morepreciselythanispossibleinanormalsurgicaloperation,andcandebridea

woundinadayortwo.Theareaofawound'ssurfaceistypicallyincreasedwith

theuseofmaggotsduetotheundebridedsurfacenotrevealingtheactual

underlyingsizeofthewound.Theyderivenutrientsthroughaprocessknownas

"extracorporealdigestion"bysecretingabroadspectrumofproteolyticenzymes

thatliquefynecrotictissue,andabsorbthesemi-liquidemanatingfrom the

woundwithinafewdays.Inanoptimum woundenvironmentmaggotsmolt

twice,increasinginlengthfrom1–2mmto8–10mm,andingirth,withina



periodof48–72hoursbyingestingnecrotictissue,leavingacleanwoundfreeof

necrotictissuewhentheyareremoved.

DISINFECTIONOFWOUND

Secretionsfrommaggotsbelievedtohavebroad-spectrumantimicrobialactivity

includeallantoin,urea,phenylaceticacid,phenylacetaldehyde,calciumcarbonate,

proteolyticenzymes,and manyothers.In vitrostudieshaveshown that

maggotsinhibitanddestroyawiderangeofpathogenicbacteriaincluding

methicillin-resistantStaphylococcusaureus(MRSA).

STIMULATIONOFHEALING

Application ofmaggottherapy exhibited a significantly shortertimeto

granulation,andtooverallhealingoflesions.Thepresenceofpoorlyperfused

tissueintheimpairmentofwoundhealinghasalwaysbeenaclinicalobstacle.

BIOFILM INHIBITIONANDERADICATION

Restrainsthemicroorganismsaswellasbacteriathatmightstillbepresenton

thesurfaceofthelesionorwound,therebyincreasingmorethechancesoftotal

eradicationoftheawound.



Fig.9

Fig.10 Fig.11

Fig.12 Fig.13 Fig.14

Fig.9: MaggotCulturingprocesses

Fig.10: Medicalmaggotreadyforuse

Fig.11: Applicationofmaggottowounds

Fig.12: Applicationofmaggottowounds



Fig.13: Dressingofwoundsafterapplication

Fig.14: Maggotdebridedwound

MEDICALUSES

TheAmericanMedicalAssociationandCentersforMedicareandMedicaid

Servicesrecentlyclarifiedthereimbursementguidelinestothewoundcare

community formedicinalmaggots.Maggottherapy hasbeen used asa

purposefulwaytotreatthefollowing.-

Diabeticfootulcers

ChronicUlcers

Nonhealingnecroticandsofttissuewounds

Pressureulcers

Venousstatisulcers

Neuropathicfootulcers

ChronicOsteomelyitis



CONCLUSION

Thoughtheeffectofmyiasisbyobligatelarvaeofparasiticfliesisverycriticalin

somecases,thelarvaeofLuciliasericatahasthrownagoodlightofimportance

onmyiaticalstudiesanditsgeneralapplicationforthebenefitofmanandthe

societyatlargethroughmaggotdebridementtherapy.

RECOMMENDATIONS

Thistherapyisgoodfordiabeticpatientshavingnecroticlesionrather

thantotalamputationoflimbs.

Provesusefulinhealthareasandsituationswhereantibioticsfail.

Itisparticularlyhelpfulwithchronicosteomyelitis.
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