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Skin Graft is a patchSkin Graft is a patch
of skin that is removed byy
surgery from one area of the
body and transplanted orbody and transplanted, or
attached, to another area.,



Skin Micro-Anatomy
Skin is the largest organ in the body (17% of body

weight)weight).

Layers of the skinLayers of the skin
Epidermis nonvascular outer layer of skin.

Dermis : 40-folds thicker than epidermis.
– It consists of connective tissue with blood vessels, nerve endings, hair

follicles, sweat and sebaceous glands., g
When dermis is destroyed all skin sensations are lost.

S b TiSubcutaneous Tissue Contains major vascular networks, fat, nerves,
and lymphatics.



Functions of the Skin
IdentificationIdentification
Cosmetic AppearanceCosmetic AppearanceCosmetic AppearanceCosmetic Appearance
Production Production of Vitamin of Vitamin DD
Sensations of touch, pain  and temperature Sensations of touch, pain  and temperature 
Maintenance of Body TemperatureMaintenance of Body TemperatureMaintenance of Body TemperatureMaintenance of Body Temperature
A protective BarrierA protective Barrier
–– Protection from environment Protection from environment –– UV radiationUV radiation
–– Prevents evaporative water lossPrevents evaporative water losspp
–– Protection from microorganisms Protection from microorganisms 





EpidermisEpidermis

N bl d lNo blood vessels.

Relies on diffusion from underlying tissuesRelies on diffusion from underlying tissues.

Stratified squamous epithelium composedq p p

primarily of keratinocytes.

Separated from the dermis by a basement

membrane.



Indications of Skin Indications of Skin 
GraftsGrafts



1)To achieve temporary cover1)To achieve temporary cover
– To close an open wound

– To prevent infection

– Hasten initial healing

– Prevent exposure of underlying structures

2)For definitive cover:2)For definitive cover:
– To provide permanent sensate skin replacement.

– To resurface areas of scarring or contracture.



Indications of Skin GraftsIndications of Skin Grafts

Extensive wounding or traumag

Burns

Extensive skin loss due to infection such 

as necrotizing fasciitis or Furnier’s gangrene

Aft S i l l f Ski ( i i fAfter Surgical removal of Skin (excision of 

skin cancers or debridement).)



ClassificationClassification 
ofof 

Skin GraftsSkin Grafts



Classification of Grafts
Autografts – A tissue transferred from one part of the

body to anotherbody to another.

Homografts/Allograft ti t f d fHomografts/Allograft – tissue transferred from a
genetically different individual of the same species
(cadaver)cadaver) only temporary cover(cadaver)cadaver) … only temporary cover

Xenografts a graft transferred from an individual ofXenografts – a graft transferred from an individual of
one species to an individual of another species a
temporary cover (donor- site).temporary cover (donor site).



Allografts Survival
Prolongation of survival of alloskin grafts will prevent the

onset of secondary infections and obtain healing withonset of secondary infections and obtain healing with
acceptable cosmetic results.

This can be done by:This can be done by:

Pre-treating the allograft with both MicroglobulinPre-treating the allograft with both Microglobulin
monoclonal antibody (beta-2 mAb) and
irradiations with ultra violet C. (UVC).( )

No need to any immunosuppression of the burnedNo need to any immunosuppression of the burned
patients.



Combined use of different types of Grafts

-- TheThe benefitbenefit ofof combinedcombined useuse ofof allograft,allograft, andand autograftautograftg ,g , gg
epidermalepidermal culturescultures inin therapytherapy ofof burnsburns leadlead toto decreasedecrease
inin HospitalHospital stay,stay, reductionreduction inin patientspatients suffering,suffering, andand
increasesincreases thethe survivalsurvival raterate..

** TheThe mostmost commoncommon wayway toto closeclose aa deepdeep burnburn woundwound
afterafter removalremoval ofof eschareschar isis withwith thethe useuse ofof (non(non vascularvascular
kiki t f )t f )skinskin transfers)transfers)



Types of Graftsyp f f
GraftsGrafts areare describeddescribed inin termsterms ofof thicknessthickness ororGraftsGrafts areare describeddescribed inin termsterms ofof thicknessthickness oror

depthdepth..

SplitSplit Thickness(PartialThickness(Partial)):: ContainsContains 100100%% ofof thethe
epidermisepidermis andand aa portionportion ofof thethe dermisdermis.. SplitSplitepidermisepidermis andand aa portionportion ofof thethe dermisdermis.. SplitSplit
thicknessthickness graftsgrafts areare furtherfurther classifiedclassified asas thinthin
oror thickthick..

FullFull ThicknessThickness:: ContainsContains 100100%% ofof thethe epidermisepidermisFullFull ThicknessThickness:: ContainsContains 100100%% ofof thethe epidermisepidermis
andand dermisdermis..



Type of Graft Advantages Disadvantages
Thin Split Best Survival Least resembles originalThin Split 
Thickness

- Best Survival
- Heals Rapidly

- Least resembles original 
skin.
- Least resistance to trauma.

P S ti- Poor Sensation
- Maximum 2ry Contraction

Thick Split - More qualities of - Lower graft survivalThick Split 
Thickness

- More qualities of 
normal skin.
- Less Contraction

Looks better

- Lower graft survival
- Slower healing.

- Looks better
- Fair Sensation

Full - Most resembles -Poorest survival.Full 
Thickness normal skin.

- Min. 2ry contraction
-Resistant to trauma

-Donor site must be closed 
surgically.
-Donor sites are limited.

- Good Sensation
- Esthetically-pleasing



What is primary contraction?What is primary contraction?

What is secondary contraction?What is secondary contraction?

What factor determines the degree of graftWhat factor determines the degree of graftWhat factor determines the degree of graft What factor determines the degree of graft 
contraction?contraction?

The amount of The amount of graft  contraction graft  contraction is directly related to is directly related to 
the thickness of dermis in the graft.the thickness of dermis in the graft.the thickness of dermis in the graft.the thickness of dermis in the graft.



The stage of vascular take of graft
Phase 1Phase 1 (0(0--48h) 48h) –– Plasmatic Plasmatic ImbibitionImbibition

Diffusion of nutrition from the recipient bedDiffusion of nutrition from the recipient bedDiffusion of nutrition from the recipient bed. Diffusion of nutrition from the recipient bed. 

Phase 2Phase 2 InosculationInosculationPhase 2Phase 2 –– InosculationInosculation
Vessels in graft connect with those in recipient bedVessels in graft connect with those in recipient bed..

Phase 3Phase 3 (day 3(day 3--5) 5) –– NeovascularNeovascular IngrowthIngrowth
G ftG ft l i dl i d bb i thi th f l i tf l i tGraft Graft revascularizedrevascularized by by ingrowthingrowth of new vessels into of new vessels into 
bed.bed.



Requirements for Survivalq f

B d t b llB d t b ll l i dl i dBed must be well Bed must be well vascularizedvascularized..

TheThe contactcontact between graft and recipient must bebetween graft and recipient must beThe The contact contact between graft and recipient must be between graft and recipient must be 

fully immobile.fully immobile.fully immobile.fully immobile.

Low bacterial count at the site.Low bacterial count at the site.



Systemic Factors Systemic Factors that Contribute to Graft Failurethat Contribute to Graft Failure

MalnutritionMalnutrition

SepsisSepsis

Medical Conditions (Diabetes)Medical Conditions (Diabetes)Medical Conditions (Diabetes)Medical Conditions (Diabetes)

MedicationsMedications

–– SteroidsSteroids

I i i l iI i i l i–– Immunosuppressive in organ transplant patientsImmunosuppressive in organ transplant patients

–– AntineoplasticAntineoplastic agentsagents

–– VasonconstrictorsVasonconstrictors (e.g. nicotine)(e.g. nicotine)



What are unsuitable sites for 
grafting?

Bare BoneBare Bone

Bare TendonBare Tendon

Infected WoundInfected Wound

Highl irradiatedHighl irradiatedHighly irradiatedHighly irradiated



Split Thickness

Used when cosmetic appearance is not a Used when cosmetic appearance is not a 

primary issue or when the size of the wound primary issue or when the size of the wound 

i t l t f ll thi k fti t l t f ll thi k ftis too large to use a full thickness graft.is too large to use a full thickness graft.

1.1. Chronic Chronic UlcersUlcers

2.2. Temporary coverageTemporary coverage

33 C ti fC ti f i t tii t ti di ddi d3.3. Correction of Correction of pigmentation pigmentation disordersdisorders

4.4. BurnsBurns



Full Thickness

IndicationsIndications forfor fullfull thicknessthickness skinskin graftsgrafts includeinclude::

1.1. IfIf adjacentadjacent tissuetissue hashas premalignantpremalignant oror malignantmalignant

lesionslesions andand precludesprecludes thethe useuse ofof aa flapflaplesionslesions andand precludesprecludes thethe useuse ofof aa flapflap..

2.2. SpecificSpecific locationslocations thatthat lendlend themselvesthemselves wellwell toto

FTSGsFTSGs includeinclude thethe nasalnasal tip,tip, helicalhelical rim,rim, forehead,forehead,p,p, ,, ,,

eyelids,eyelids, medialmedial canthuscanthus,, conchaconcha,, andand digitsdigits..



Graft Donor SitesGraft Donor SitesGraft Donor SitesGraft Donor Sites



Donor Sites
TheThe idealideal donordonor sitesite wouldwould provideprovide skinskin thatthat isis identicalidentical

toto thethe skinskin surroundingsurrounding thethe recipientrecipient areaarea..
Unfortunately,Unfortunately, skinskin variesvaries dramaticallydramatically fromfrom oneone

anatomicanatomic sitesite toto anotheranother inin termsterms ofof::

-- ColorColor

-- ThicknessThickness

H iH i-- HairHair

-- TextureTextureTextureTexture



Donor Site Selection

What would be the best donor site for aWhat would be the best donor site for aWhat would be the best donor site for a What would be the best donor site for a 
graft of the cheek?graft of the cheek?

AA donordonor sitesite aboveabove thethe claviclesclavicles

wouldwould provideprovide thethe bestbest colorcolor andand

texturetexture matchmatch.. InIn particularparticular thethepp

postauricularpostauricular areaarea isis aa goodgood choicechoice..



Management Management 
of donor sitesof donor sitesff



11 SplitSplit thicknessthickness skinskin graftgraft donordonor sitessites::11.. SplitSplit thicknessthickness skinskin graftgraft donordonor sitessites::
A.A. ApplicationApplication ofof pressurepressure garmentsgarments toto preventprevent

hyperhyper trophictrophic scarscarhyperhyper trophictrophic scarscar..
B.B. MassageMassage withwith aa topicaltopical lubricantlubricant afterafter ((55--1010 daysdays

ofof epithelializationepithelialization hashas occurredoccurred))..ofof epithelializationepithelialization hashas occurredoccurred))..

22 FullFull thicknessthickness skinskin graftgraft donordonor sitessites22.. FullFull thicknessthickness skinskin graftgraft donordonor sitessites
A.A. SuturesSutures areare removedremoved atat ((77 toto days)days)..
BB MassageMassage maymay bebe initiatedinitiated 22 toto 33 daysdays afterafter suturesutureB.B. MassageMassage maymay bebe initiatedinitiated 22 toto 33 daysdays after,after, suturesuture

removalremoval toto helphelp softensoften
CC ApplicationApplication ofof pressurepressure garmentsgarmentsC.C. ApplicationApplication ofof pressurepressure garmentsgarments..



Aftercare &Aftercare &Aftercare & Aftercare & 
PhysiotherapyPhysiotherapyPhysiotherapy Physiotherapy 

after Graftingafter Graftingafter Graftingafter Grafting



ElevationElevation isis usedused toto controlcontrol edemaedema..

ForFor 44 oror 55 daysdays postpost operativeoperative thethe graftgraft
llll l ftl ft di t b ddi t b dareare usuallyusually leftleft undisturbedundisturbed..

TheThe fifthfifth postpost operativeoperative dayday whenwhen thethe
graftgraft isis notednoted toto bebe survivingsurviving dressingdressinggraftgraft isis notednoted toto bebe survivingsurviving dressingdressing
changeschanges withwith nonnon adherentadherent gauzegauze arcarc
i tit t di tit t dinstitutedinstituted..



TheThe seventhseventh toto tenthtenth postpost operativeoperative dayday thethe
healinghealing graftgraft isis wellwell--vascularizedvascularized >> gentlegentle
rangerange ofof motionmotion exercisesexercises (passively)(passively)

UsuallyUsually byby aboutabout 22 weeksweeks postoperativepostoperative thethe
graftgraft willwill bebe pinkpink andand adherentadherent overover itsits areaareagg pp
andand thethe graftgraft appearsappears toto havehave takentaken wellwell
(compression(compression crepecrepe bandagebandage wrapswraps areare( p( p pp gg pp
applied)applied)..



TheThe earlyearly useuse ofof pressurepressure garmentsgarments

StartedStarted byby 22 weeksweeks postpost operativelyoperatively

CarefulCareful applicationapplication toto preventpreventCarefulCareful applicationapplication toto preventprevent
shearingshearing forcesforces..

Zippers are helpful.Zippers are helpful.Zippers  are  helpful.Zippers  are  helpful.



SplintSplint maymay bebe appliedapplied overover thethe pressurepressure
garmentgarment toto maintainmaintain thethe graftedgrafted partpart inin itsitsgg gg pp
maximallymaximally lengthenedlengthened positionposition..

InIn thethe laterlater stagesstages ofof healinghealing ((33 toto 44 weeksweeks
postpost operative)operative) afterafter thethe woundwound isis closedclosedpostpost operative)operative) afterafter thethe woundwound isis closed,closed,
gentlegentle massagemassage isis used,used, withwith aa topical,topical,
lubricantlubricant ToTo keepkeep thethe skinskin pliablepliable totolubricantlubricant.. ToTo keepkeep thethe skinskin pliable,pliable, toto
mobilizemobilize thethe skinskin andand underlyingunderlying scarscar..



PositioningPositioning withwith SplintingSplinting atat nightnight andand atat restrestPositioningPositioning withwith SplintingSplinting atat nightnight andand atat restrest

F i lF i l ii hh ii i ii iFunctionalFunctional exercisesexercises thenthen gaitgait trainingtraining..

WhenWhen recoveryrecovery ofof sensationsensation startsstarts (( aboutabout 66
weeksweeks postoperatively)postoperatively) UltrasoundUltrasoundp p y)p p y)
physiotherapyphysiotherapy willwill improveimprove circulationcirculation ……
FollowedFollowed byby coldcold applicationapplication oror hydrotherapyhydrotherapyyy pppp y pyy py
toto gaingain relaxationrelaxation…… ThenThen activeactive stretchstretch
followedfollowed byby prolongedprolonged passivepassive stretchstretch thatthatyy p gp g pp
shouldshould bebe graduatedgraduated untiluntil 2020 minutesminutes..



AdvicesAdvices thethe patientpatient shouldshould bebe cautioncaution
againstagainst exposureexposure ofof eithereither graftgraft donordonor
oror recipientrecipient sitessites toto thethe sunsun forfor atat leastleast 66oror recipientrecipient sitessites toto thethe sunsun forfor atat leastleast 66
monthsmonths..

PressurePressure garmentsgarments andand sunsun screensscreens arearegg
helpfulhelpful inin protectingprotecting thethe graftgraft fromfrom
exposureexposure..exposureexposure..



Graft HarvestingGraft HarvestingGraft HarvestingGraft Harvesting



Harvesting Toolsg
BladesBlades

Grafting Knives Grafting Knives (Blair, Ferris, Smith, Humbly, (Blair, Ferris, Smith, Humbly, 

GoulianGoulian))

Manual Drum DermatomesManual Drum Dermatomes (Padgett Reese)(Padgett Reese)Manual Drum Dermatomes Manual Drum Dermatomes (Padgett, Reese)(Padgett, Reese)

Electric/Air Electric/Air Powered Dermatomes Powered Dermatomes (Brown, (Brown, ( ,( ,

Padgett, HallPadgett, Hall))



Padgett Dermatomeg



Goulian Blade













C li iC li iComplications Complications 
of skin graftsof skin graftsof skin graftsof skin grafts



EarlyEarly::
FailureFailure ofof taketake duedue toto inadequateinadequate contactcontact betweenbetween graftgraft andandFailureFailure ofof taketake duedue toto inadequateinadequate contactcontact betweenbetween graftgraft andand
itsits recipientrecipient bedbed:: (Inadequate(Inadequate fixationfixation oror hematoma)hematoma)
FailureFailure ofof take/grafttake/graft lysislysis duedue toto infectioninfectiongg yy

LateLate::
A id blA id bl i / t ti / t tAvoidableAvoidable scarring/contracturescarring/contracture
ExcessivelyExcessively expandedexpanded meshmesh graftgraft
G ftG ft ii ii t i lt i l tt && t hit hiGraftGraft marginsmargins crossingcrossing anatomicalanatomical segmentsegment && trophictrophic
ulceration/traumaulceration/trauma ..GraftGraft insensateinsensate
GraftGraft tootoo thinthin forfor permanentpermanent covercoverGraftGraft tootoo thinthin forfor permanentpermanent covercover

DonorDonor SiteSite ProblemsProblems::
FailureFailure toto healheal
InfectionInfection



TA



Skin SubstitutesSkin Substitutes

SkinSkin substitutessubstitutes areare usedused inin thethe temporarytemporary oror
permanentpermanent closureclosure ofof manymany typestypes ofof woundswoundspermanentpermanent closureclosure ofof manymany typestypes ofof woundswounds..

AlthoughAlthough theythey areare notnot substitutessubstitutes forfor adequateadequate
surgicalsurgical debridementdebridement oror standardstandard surgicalsurgical
treatment,treatment, suchsuch asas flapflap coverage,coverage, theythey offeroffer
alternativesalternatives whenwhen standardstandard therapiestherapies areare notnot
desirabledesirable..



Uses of Skin SubstitutesUses of Skin Substitutes

SkinSkin substitutessubstitutes areare veryvery importantimportant inin casescases ofof massivemassive
burnsburns wherewhere autograftsautografts areare insufficientinsufficient toto provideprovide
adequateadequate skinskin covercoveradequateadequate skinskin covercover..

SkinSkin substitutessubstitutes provideprovide reconstructivereconstructive solutionssolutions thatthat
bb ii hh il blil bl h dh d bb hhmaymay bebe superiorsuperior toto otherother availableavailable methodsmethods becausebecause theythey

maymay requirerequire aa lessless vascularisedvascularised woundwound bed,bed, increaseincrease thethe
dermaldermal componentcomponent ofof thethe healedhealed wound,wound, reducereduce oror

i hibiti hibit f tf t dd thth i fl ti fl tremoveremove inhibitoryinhibitory factors,factors, reducereduce thethe inflammatoryinflammatory
responseresponse andand provideprovide rapidrapid andand safesafe coveragecoverage..

AlsoAlso thesethese avoidavoid donordonor sitesite morbiditymorbidity likelike painpain andand
hypertrophichypertrophic scarscar formationformation..



Ideal Skin SubstituteIdeal Skin Substitute

EpidermalEpidermal andand dermaldermal componentscomponents
EasyEasy toto prepareprepare EasyEasy toto storestore EasyEasy toto useuseEasyEasy toto prepare,prepare, EasyEasy toto store,store, EasyEasy toto useuse
NoNo antigenicityantigenicity
LongLong termterm woundwound stabilitystabilityLongLong--termterm woundwound stabilitystability
AbilityAbility toto resistresist shearingshearing forcesforces
AbilityAbility toto resistresist infectioninfectionAbilityAbility toto resistresist infectioninfection
AbilityAbility toto withstandwithstand woundwound hypoxiahypoxia
C tC t ffi i tffi i tCostCost--efficientefficient



AcellularAcellular skin skin 
substitutessubstitutes



Biological Biological 
Skin ReplacementsSkin Replacements

TA



Human amniotic membrane

HumanHuman amnioticamniotic membranemembrane hashas beenbeen usedused sincesince
19101910..

ItIt providesprovides protectionprotection fromfrom evaporativeevaporative loss,loss, asas wellwell
asas barrierbarrier functionfunction whereaswhereas thethe fibronectinfibronectin andandasas barrierbarrier function,function, whereaswhereas thethe fibronectinfibronectin andand
collagencollagen matrixmatrix provideprovide somesome dermaldermal functionfunction..

ii ii i ii i iiItIt isis transparent,transparent, andand isis minimallyminimally adherent,adherent, whichwhich
facilitatesfacilitates dressingdressing changeschanges everyevery 22 daysdays..

ItIt isis difficultdifficult toto obtainobtain,, prepare,prepare, andand storestore;; itit mustmust bebe
changedchanged frequentlyfrequently;; andand itit hashas aa potentialpotential forfor
infectiousinfectious diseasedisease transmissiontransmissioninfectiousinfectious diseasedisease transmissiontransmission..



PotatoPotato peelspeels andand BoiledBoiled bananabanana leafleaf
TheseThese havehave beenbeen usedused asas temporarytemporary dressingsdressings forfor burnburnTheseThese havehave beenbeen usedused asas temporarytemporary dressingsdressings forfor burnburn
patientspatients butbut areare notnot technicallytechnically skinskin substitutessubstitutes..

PotatoPotato peelspeels andand bananabanana leavesleaves areare organicorganic materialsmaterials
thatthat helphelp inin limitinglimiting moisturemoisture lossloss fromfrom burnsburnspp gg
involvinginvolving largelarge partsparts ofof thethe bodybody andand thusthus helphelp inin
limitinglimiting fluidfluid andand electrolyteelectrolyte losseslosses..



Bioengineered Bioengineered 
Skin ReplacementsSkin Replacements



Integra
Integra®Integra® isis composedcomposed ofof twotwo layerslayers;; aa bovinebovine collagencollagen--
basedbased dermaldermal analogue,analogue, whichwhich integratesintegrates withwith thethe
patient’spatient’s ownown cellscells andand aa temporarytemporary epidermalepidermal siliconesilicone
sheetsheet thatthat isis peeledpeeled awayaway asas thethe woundwound healsheals (Hansen(Hansen etet
alal 20012001))alal.. 20012001))..

AA veryvery thinthin autograftautograft isis thenthen appliedapplied ontoonto thethe neoneo dermisdermisAA veryvery thinthin autograftautograft isis thenthen appliedapplied ontoonto thethe neoneo--dermisdermis..

Integra®Integra® isis indicatedindicated forfor thethe postpost--excisionalexcisional treatmenttreatmentIntegra®Integra® isis indicatedindicated forfor thethe postpost--excisionalexcisional treatmenttreatment
ofof fullfull thicknessthickness oror deepdeep partialpartial thicknessthickness burnsburns (Hansen(Hansen
etet alal.. 20012001))..))



Biobrane
BiobraneBiobrane®® skinskin substitutesubstitute startedstarted inin thethe latelate 19701970ss..

ItIt consistsconsists ofof aa nylonnylon mesh,mesh, whichwhich actsacts asas aa “dermis”“dermis” andand
aa siliconsilicon membranemembrane whichwhich actsacts asas anan “epidermis”,“epidermis”, bothboth
areare embeddedembedded inin porcineporcine collagencollagenareare embeddedembedded inin porcineporcine collagencollagen..

ItIt isis mainlymainly usedused asas aa temporarytemporary coveragecoverage forfor partialpartialyy p yp y gg pp
thicknessthickness wounds,wounds, burnsburns andand donordonor--sitessites..

However,However, therethere isis aa riskrisk ofof infectioninfection andand somesome studiesstudies
havehave reportedreported casescases ofof toxictoxic shockshock syndromesyndrome duedue toto
accumulationaccumulation ofof exudateexudate underneathunderneath itit..



Alloderm
TheThe AllodermAlloderm®® skinskin substitutesubstitute isis essentiallyessentially formedformed fromfrom
acellularacellular matrixmatrix derivedderived fromfrom aa cadavericcadaveric dermisdermis..

ItIt isis processedprocessed byby saltsalt toto removeremove thethe epidermisepidermis andand thenthen
extractedextracted withwith aa solutionsolution toto removeremove anyany cellularcellular materialmaterialextractedextracted withwith aa solutionsolution toto removeremove anyany cellularcellular materialmaterial..

ItIt isis thenthen freezefreeze--drieddried toto renderrender itit inertinert immunologically,immunologically,ItIt isis thenthen freezefreeze drieddried toto renderrender itit inertinert immunologically,immunologically,
althoughalthough itsits basementbasement membranemembrane remainsremains intactintact..

ItIt hashas nono epidermalepidermal layerlayer…… However,However, thethe acellularacellular matrixmatrix
providesprovides aa goodgood naturalnatural mediummedium forfor fibroblastfibroblast andand
endothelialendothelial cellscells toto regenerateregenerate fromfrom thethe neo-dermisneo-dermisendothelialendothelial cellscells toto regenerateregenerate fromfrom thethe neo dermisneo dermis



Cellular Cellular AllogenicAllogenic
skin substitutesskin substitutes



TransCyte

TheThe TranscyteTranscyte®® tissuetissue engineeredengineered skinskin substitutesubstitute isis mademade fromfrom
aa nylonnylon meshmesh andand aa silasticsilastic semisemi permissiblepermissible andandaa nylonnylon meshmesh andand aa silasticsilastic semisemi permissiblepermissible andand
biocompatiblebiocompatible layerlayer..

AllogenicAllogenic fibroblastsfibroblasts fromfrom neonatalneonatal foreskinforeskin areare embeddedembedded ininAllogenicAllogenic fibroblastsfibroblasts fromfrom neonatalneonatal foreskinforeskin areare embeddedembedded inin
thethe meshmesh andand allowedallowed toto growgrow forfor 33--66 weeksweeks toto produceproduce aa
cellularcellular matrixmatrix ofof collagencollagen andand growthgrowth factorsfactors whichwhich maymay
enhanceenhance woundwound healinghealing..enhanceenhance woundwound healinghealing..

ItIt isis leftleft inin placeplace untiluntil eithereither spontaneousspontaneous separationseparation occursoccurs
whichwhich indicatesindicates woundwound bedbed healinghealing oror thethe woundwound isis dealtdealt withwithwhichwhich indicatesindicates woundwound bedbed healinghealing oror thethe woundwound isis dealtdealt withwith
surgicallysurgically..

ItIt hashas beenbeen licensedlicensed byby thethe FDAFDA forfor useuse inin burnsburnsItIt hashas beenbeen licensedlicensed byby thethe FDAFDA forfor useuse inin burnsburns..



Apligraftp g f
ApligrafApligraf®® isis aa bilayeredbilayered livingliving skinskin equivalentequivalent
composedcomposed ofof typetype II bovinebovine collagencollagen andand allogeneicallogeneicpp ypyp gg gg
keratinocyteskeratinocytes andand fibroblastsfibroblasts obtainedobtained fromfrom neonatalneonatal
foreskinforeskin (Hansen(Hansen etet alal.. 20012001))..

ItIt hashas toto bebe appliedapplied “fresh”,“fresh”, asas itit hashas aa shelfshelf--lifelife ofof
fivefive daysdays atat roomroom temperaturetemperature (Hansen(Hansen etet alal.. 20012001))
andand hashas beenbeen usedused asas aa temporarytemporary coveringcovering overover

h dh d d dd d t ftt ft ff i di d bb ddmeshedmeshed expandedexpanded autograftautograft forfor excisedexcised burnburn woundswounds
((WaymackWaymack 20002000))..



Dermagraft
TheThe DermagraftDermagraft®® skinskin substitutesubstitute isis similarsimilar toto TranscyteTranscyte®® butbut
itit lackslacks thethe siliconesilicone layerlayer andand alsoalso containscontains viableviable fibroblastsfibroblasts..

ItIt isis producedproduced byby mixingmixing livingliving neonatalneonatal foreskinforeskin fibroblastsfibroblasts
withwith aa biodegradablebiodegradable meshmesh fromfrom polyglycolicpolyglycolic acidacid ((DexonDexon oror
VicrylVicryl)) inin aa bagbag withwith circulatingcirculating nutrientsnutrientsVicrylVicryl)) inin aa bagbag withwith circulatingcirculating nutrientsnutrients..

TheThe fibroblastsfibroblasts areare cryopreservedcryopreserved atat --8080°°CC toto maintainmaintain
viabilityviability andand whenwhen implantedimplanted toto thethe woundwound thesethese startstart totoviabilityviability andand whenwhen implantedimplanted toto thethe wound,wound, thesethese startstart toto
proliferateproliferate andand produceproduce aa varietyvariety ofof growthgrowth factorsfactors andand
extracellularextracellular collagencollagen matrixmatrix componentscomponents..

TheThe polyglycolicpolyglycolic acidacid meshmesh isis absorbedabsorbed withinwithin 33--44 weeksweeks.. ItIt
hashas beenbeen usedused effectivelyeffectively inin vestibuloplastyvestibuloplasty afterafter mucogingivalmucogingival
junctionjunction andand suprasupra--periostealperiosteal dissectiondissectionjunctionjunction andand suprasupra periostealperiosteal dissectiondissection..



Cellular AutogenicCellular Autogenic
skin substitutesskin substitutes



Cultured Epidermal Autograft (CEA)
TheThe cultureculture ofof autologousautologous keratinocyteskeratinocytes involvesinvolves takingtaking aa
skinskin biopsybiopsy fromfrom thethe patient,patient, removingremoving thethe dermisdermis andand
subcutaneoussubcutaneous tissuetissue andand thenthen mincingmincing thethe epidermisepidermis withwithsubcutaneoussubcutaneous tissuetissue andand thenthen mincingmincing thethe epidermisepidermis withwith
trypsintrypsin enzymesenzymes..

ThTh d dd d k ik i hh l dl dTheThe suspendedsuspended keratinocyteskeratinocytes areare thenthen culturedcultured onon aa
mediummedium containingcontaining epidermalepidermal growthgrowth factorsfactors..

KeratinocytesKeratinocytes maymay notnot helphelp inin fullfull thicknessthickness woundswounds oror
burnsburns.. BlistersBlisters developdevelop onon minimalminimal frictionfriction sincesince thethe
dermaldermal epidermalepidermal junctionjunction isis notnot completelycompletely developeddeveloped..dermaldermal epidermalepidermal junctionjunction isis notnot completelycompletely developeddeveloped..

Scarring,Scarring, contracturecontracture andand hyperkeratosishyperkeratosis maymay alsoalso
developdevelopdevelopdevelop..



Cultured Epidermal Autograft (CEA)

CEAsCEAs areare veryvery expensiveexpensive 22XX22 inchinch graftgraft costscosts aboutabout
$$550550 (in(in 19961996))$$550550 (in(in 19961996))..

TheyThey requirerequire aa veryvery vascularisedvascularised bedbedTheyThey requirerequire aa veryvery vascularisedvascularised bedbed

TheyThey areare extremelyextremely sensitivesensitive toto infectioninfectionyy yy

SheetsSheets ofof CEAsCEAs areare veryvery fragilefragile andand hardhard toto handlehandle..yy gg

CEAsCEAs lacklack langerhanslangerhans’’ cellscells andand TT--lymphocyteslymphocytes..



Cultured Skin Substitutes (CSS)
CulturedCultured skinskin substitutessubstitutes havehave bothboth epidermalepidermal andand
dermaldermal componentscomponents..

ItIt isis aa permanentpermanent autologousautologous graftgraft ,, ItIt cancan bebe handledhandled
easilyeasily andand doesdoes notnot formform blistersblisters becausebecause thethe dermaldermal--
epidermalepidermal junctionjunction isis wellwell formedformed..

SeveralSeveral typestypes werewere developeddeveloped recentlyrecently withwith differentdifferentSeveralSeveral typestypes werewere developeddeveloped recentlyrecently withwith differentdifferent
dermaldermal biosyntheticbiosynthetic scaffoldsscaffolds.. TheThe mostmost commonlycommonly usedused
typetype isis aa hyaluronichyaluronic acidacid derivedderived substitutesubstitute..

HyaluronicHyaluronic acidacid facilitatesfacilitates thethe growthgrowth andand movementmovement ofof
fibroblasts,fibroblasts, controlscontrols matrixmatrix hydrationhydration andand
osmoregulationosmoregulationosmoregulationosmoregulation..



Biological Skin ReplacementsBiological Skin Replacements
BiologicalBiological skinskin replacementsreplacements areare defineddefined asas materialsmaterials
d i dd i d ff h llh ll bi l i lbi l i lderivedderived fromfrom whollywholly biologicalbiological sourcessources..

TheThe goldgold standardstandard forfor surgicalsurgical repairrepair afterafter excisionexcision ofof aagg gg pp
burnburn woundwound isis thethe skinskin autograftautograft harvestedharvested fromfrom thethe
patient’spatient’s ownown skinskin..

Alternatively,Alternatively, ifif autograftautograft isis scarce,scarce, anan homografthomograft (donor(donor
oror cadavercadaver skinskin )) oror aa xenograftxenograft (animal(animal skinskin products)products)
maymay bebe usedused toto temporarilytemporarily closeclose thethe woundwound bedbed..

OnlyOnly autograftautograft usuallyusually remainsremains permanentlypermanently.. AsAs
homograftshomografts andand xenograftsxenografts areare allogeneicallogeneic,, theythey areare rejectedrejectedgg gg gg yy jj
afterafter aa variablevariable periodperiod..




