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- 1

SKIN AND SKIN GRAFTS  — Active space -----

Embryology & function of skin 00:00:37

Overview :
* Largest organ (S% of adult body weight)
* Starts developing from 4™ week IUL : Ditterentiokes from ectoderm (Forms
epidermis) § mesoderm (Forms dermis).
¢ Teeth 5 hair follicles, derived $rom skin (Ecto § mesoderm.
* Toe nails § finger nails also derived from skin (ectodermy.
* gpidermal appendages : Hair Follicles, sebaceous, sweat, apoerine S\ands.

Functions of skin :
* Phgsical protection.
¢ Protection agodnsk wv \igh‘c.
* Protection agmns’c microbial invasion.
* Prevention of Sluid loss.
* Regulation of temp.
* Sensadion. ’
° \mmuno\og‘\cai surveillance.

Anatomy of skin 00:02:05

Arrector pili Hair , Sebacsous . Sensory
gland ‘nerve ending

tissue thypodermis)

Nerve

!
Anteriole  Fat, collagen, Pacinian Msissner Capillaries
Skin layers
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2 General Principles of Plastic Surgery

gpidermis :
* Stratified squamous epithefium.

* gctodermal in or'igin.
¢ herafdnoqg’res ore predomincm‘c cells.

* Substratified into S layers

VM&‘”S thickness :
Qverage thickness : 100 micrometer.
Thickness in eﬂelid * Somicrometer but in palms § soles : Upto mm.

TR R ]

SFCh T BT R T

i
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|

Layers of epidermis
i

| ® ﬂcﬁvelg proh‘?em&inq lmjer.

Strodum qermina’a‘\/um * Containg me!ancv(‘,(j%es.

* Linked to basal lamina

@ Large hem‘c‘mocﬁtes - C,ﬂlcol‘sem’cin — TonoRbrils — Desmosomes.

Strotum spinosum | Heips in adhesion.

® Riso called as prickle skin layer.

Strodum Gronulosum

* mModure Hemﬁnocyﬁes con’codning Hera+oh3alin granukes.
Protein SBn’chesis site,

[

J

Strodum lucidum

. Oﬂ\l,j in palm and soles.

Strodum corneum

* Non-viable celis
* Protection § insulation.

P {1) 8. comeum
e P = multi-laysred, non-viable cells

R + lost nuclei & cellular adhesions
== M » desquamation '

T
o que & soles
© Due to thick packing of S. comaum

“*{2) 8. Granulosurn
= intraceliular keratin granules
* flattened, multi-laysred

e (3) S. Spinosum

* non-proliferating, flattened cells
» spines = intercellular adhesions
s @S Ms
_ ' * Single, columnar cells
(Gemin-gwm * Proliferating (germinal layer)
SKin Iaﬂers
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Skin And Skin Grafts - 3

Dermis :
* 95% of skin thickness.
* Fibroblosts : Dominant cell type Others : mMaogst cells.
* Constituents :
- Collagen T\ (Madure).
- T3 (mmaodure).
- glostin.
* ground substance :
= Hyaluronic ocid,
- Dermodan Sulphote.
* Chondritin sulphate. Papillary dermis

peeags i R LY . A sl Al By A5
e e I W PP e L

o e R e o R R Y

fovl
C1n - il L7 N4y e o 4

* Loosely arranged
collagen fbers

Papillary dermis * Provides nudrients §

heot exchange.

¢ Dense ‘\rregwar oo\\agen |
5 dermal elostin, |

Reticular dermis

arowth phases

a horizontal plexuses ot vessels connected bB bridging

vessels traverse the dermis.

Appendages

* Hair follicles :

- Parts : medulla, cortex, cuticle.
~ Inner root sheath (Superficial) Vs outer root sheath (Deep).
* growth phases :
- Anagen (Growing 90).
- Cokagen (Regressing I-a%).
- Telogen (Resting phase 10-13%).
* Glands :
- eccrine : Palm, sole, axillo. (Absent in lips, penis, clitoris, labia. minora,
areolo.
~ Apocrine : Axilla, eyelid (MolD, groin, areola.
- Sebaceous : Produce sebum, present on the forehead, nose, cheek,
mos’dg contain Kerodin.

Plastic Surgery - v1.0 « Marrow SS Surgery



4 - General Principles of Plastic Surgery ..

Active space -----

Skin graft basics 00:15:27

Definition :
Complete detachment of a por’cion‘o¥ skin from o. donor site | ’cmns?erring +0 o
host bed where a. new blood supply is acquired.

His&ora :
* Origin : India, approximately 3000 years ago for nasal reconstruction in tile
maoker caste,
* Reverdin 1869 : Pinch groft,
* Ollier 1869, Thierseh 187 : Split thickness graft. wolfe and Hirousse: Full thickness
araft.
* Sir Astley Cooper : In 1817, used skin graft to cover an amputoted thumb.

Important aspects :

* Thickness varies region wise.

* Thickest : Trunk, palm, sole.

* Thinnest : gyelids, postauricular.
Children § elderly : Thin in generol.
* Dermis thins after 4th-Sth decade.
* men have thicker skin.

el

Autoqroft Donor § recipient is same individuol )
Allograft Donor § recipient is of same species
xXenoqroft Donor § recipient is of different species

Donor § recipient geneﬁcal\fj identicai

5 i

Lo SELET WA ] Lo, LAl n 3

gpidermis with variable amount of dermis
ak.o partial thickness skin Sra&t
* Thin: 0JS - 0.3mm

STSG
* Intermediode * 0.2 — 04Smm
* Thick : 045 ~ 0.bmm
FTSG Complete dermis included

Plastic Surgery * v1.0+ Marrow SS Surgery




Contraction of grafts

Skin And Skin Grafts - 5

00:28:53

Groft contraction :
Pr'\rnou'ﬁ controetion :
* At time of harvest.

o glostin medioked more in FTSE (YA0%).

* STeg-medium : 30%, thin @ 10%.

Secondourg controcture :
* During healing ok wound bed.
. m5o¥\brob\as’c mediated.
* more in STSG,

Note :

In cases, requiring large areas to be Sroé‘fted, STS% pre‘%erred as large amount

of FTES cannot be harvested, Buk in cosmetic coses, FTES preferred os 4o ovoid

secondourg contracture ond thus d\s%guremen‘c.

Rdvartages

Disadvantanes

*  groft toke more relioble

* donor heals in 7-14 do.5s
STSE

more wound contraction

Does not grow

Not durable

minimol hair grouth/sweaking

* Less scor contraction |
* Grows with age '
FTSG * getter match |
* Hair and glands normal i

|

° Once innervated

aroft toke less relioble
Donor needs primox5 closure or
STSG

Recipient sites

00:35:51

Suitable and unsuitable sites :
Suitoble sites ¢

muscle, fascia, fok, periosteum, perichondrium, paradenon, granulation tissue.

unsuitoble sites :

Bare cortical bone/tendon/ cartioge, inrodioted tissue, necrotic or infected tissue.

Plastic Surgery » v1.0 - Marrow SS Surgery



6 - General Principles of Plastic Surgery

Phases of graft take/ Revascularisation

SRS G e B
0-48 hrs,
ischemic/anaerobic phase.

I Nourishment by difSusion.

! iRSiSition &roft appears edematous § white.

]i reeps Srod?{' moist and capillaries patent.

f Atiachment b5 Kbrin only.

}.'

j No more valid,

1 Kissing capillaries.
unidirectional angiogenesis ok Sbrin interfoce.

Inoculadion 48 10 18 hours, microvascular growth of capillary-sized vessels (Averaging
10—l M in diameter).
Peok in vessel dens‘rtﬂ * Doy 7.
ﬂnsiogenesis estoblished in conduits ¢ 2 methods.

; - Inoculation, reangiogenesis, neovascularisation.

,! Revaseularisodion Lﬂmpha’dc dminase estoblished, edema. resolved.
Groft appears pink.
Collagen links Lorm between Sro&t ond bed. medioted bﬁ MMea.

i APter I-a weeks. gpidermis thickens 7-8 fold.

celiular ‘
Scal‘\ns and crus’dng.

hyperplasio. Returns to normal by 4 weeks.
Occurs by interaction of groft § wound bed. A% contraction is seen.
Pigmentation : FTSG better mateh, STSG may develop hﬂperpgmen’m’coddon,
sun avoidance x b months.

' : Reinnervation : Starts in 4-S weeks, complete by 13~34 months, FTSG »

 Maturation/ mp Y >

| Remodelling STSG.

|

Sequence of return of sensation : Pain — Light touch — Temperature.
Care regarding thermal injury necessary in early doys as temperoture
sensadion retumns lost.

L

Plastic Surgery * v1.0 « Marrow SS Surgery




Skin And Skin Grafts (504

Sites of harvest - 00477

sTSS:

* medial thigh as cosmetically less disfiguring
* puttiocks.

* Scalp.

° Bock.

FTa:

® Post auriculay.

¢ groin.

* Supra Claviculoy areo.

° Inner side of arm.

Graft harvesting 7 ~ 00:50:07

FTS&:
* Free hand scalpel.
* Templote used,
* Planned oversized to accommodate primary contraction.
* Defat before placement.

STSG
* Instruments.
* Handheld rinife : Humby, Goulion.
* Dermatome : Drum (Padgett, Reese air/electric powered

eleeding pa’clcems).
. T‘m5 punctote bleed c\oseB p\a;:ed : Thin 8T5G,
* widely spaced bigger bleeding points : Thick STSE, STSG instruments:
Graft expansion " 00:54:19
aroft expansion techniques :

mesh'\ng :
* manual or mesher.
® 1:1S = usual, I 9 = Moudimum.
* Allows drainage of exudate § blood
* Cobble stone appearance.

* Significant contraction, so avoid using over joints.
araft mesher

Plastic Surgery * v1.0 * Marrow SS Surgery



8 - General Principles of Plastic Surgery

Pinch gro&h
* groft divided into tiny pieces.

meek islond Sra%ns :

* Special dermodome and p refolded
gouze used.

* Skin Sro&\t cut into pieces using corky Skin grodt opened
plates g then rolled into a machine
placing onto a. prefolded gauge.

* On opening the gauge, islands of separated skin are present, which then
placed on the wound surface cause skin regeneration in between.

@ ‘c‘:XP&Y\SiOﬂ vodio 1:9.

nmicroskin Sro&ﬁng
° Sheet Sra% minced with Tanner-vandeput dermadome,

* expansion rotio | ¢ 0.

\n’cemingled ’cransplan’ca’cion :
. D,u‘cogra?& a?cemodfing with al\ogrod‘)c.

Fixation of graft & Causes of graft failure 01:02:24

Couses :

* Hematoma. (M/0).

* Infection (@nd M/o.
® Seromao.

* movement. |

* Excess pressure.

* pArterial 5nsu¥¥icienc3.
¢ venous conges’don.

¢ Lgmphaﬁc stogis,

* Upside down graft placement.
* Poor fixation.

Tie over dressings :
® Help immobile/fix the graft over the wound.
® Used commonly for mobile areas, Facial wounds.

Plastic Surgery - v1.0 » Marrow SS Surgery




Donor site healing & dressings ) 01:08:15

Donor site heod'ms :
FTSG
. Pr'mourﬂ closure.

ST8G
* gpitheliol migration Srom appendoges and edges.
* Starts in a4 hrs, complete in 7-10 c\mjs, not durable.

* Dermis does not regenero&ce.
* Zerial STSE con be harvested from donor with thick dermis.

Donor site dress’\ngs :

L]

Open : Cheap, prolong healing, paintul, infection risk.

Semiopen : Scarlet red, Bicbrane, Vaseline gouze, xerofoom.

Semi-ocClusive : Allevyn, Opsite, Tegaderm.

Occlusive : Duoderm,

E;io\og‘xc :

-

—

-

-

Amnictic membrane.
Cultured celis.
Q\\ogro&t
xenogro&t

Skin substitutes.

Allograft is revascularized before rejection, xenogradt is rejected before

revascularisodion.

Plastic Surgery * v1.0 - Marrow SS Surgery
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Active space -----

SKIN SUBSTITUTES AND WOUND DRESSINGS

Wound dressing

00:00:54

Ideal wound_dressins :
* Protection of wound physically and microbiologically.
® Non toxic oand non allergenic.

* maintains humid'\’cg.

° Removes excess exudate.

* Allows gaseous exchange.

* Removes necrotic material.

* Promotes epithelialisation.

® Promotes granulodion.

* Atroumatic application and removol.
* Inexpensive with long shelt life.

Classification 0% wound dressing :
Could be ’cempomrg or permanent.
Temporary biologic dressings :

° Orgom'\c.

. sﬂn’che*cic

Permanent biologic dressinas :
* Autogroft.
*  SKin substitutes.

Sﬂn‘thefic :
Low adherent dressings :
* Tulles (Open weave soaked in parofin.

* Textiles (Mmepite).
* Perforated plastic fims (Telfo.

Semipermeable fims :

* Permeable to gas and vapour (Not to liquids and bacterio).

* Opsite and tegaderm with adhesive (Polgureﬂwane).
*  Omiderm is without adhesive.

Plastic Surgery * v1.0 « Marrow SS Surgery




Skin Substitutes And Wound Dressings - 11

Hﬂdroge\s :
* Insoluble pol5mers with 9L% wodker.
* Donoke waker and keep wound. moist (Nodural autolysis).
* Aquoform, Introsite.

HBdroco\\o'\ds :
* Sodium CMC, gelatin, elastomers.
* Forms o gel by albsorption of wound exudote.
* Very commonly used hydrocolioid dressing ¢ Rouacel.

mg‘moeces :
e Derived from a brown seoweed,
* Absorbent.
* Disadvantage * Adhere on non exudotive wound.

Sgn‘cheﬁc fooms :
° Po\gure’chane or silicone.
. Heo.\l'\lg exudotive wound,

Negative pressure wound theropy :
® Aets b5 mechanctronsduction.
* Decreoses interstitial fuid content of wound.
* Promotes Smnulo_’c‘\on tissue,
* wound covered with open cell sponge, covered with a po\gure’mane adhesive
flr.
* Pressure : 130 mmHg for acute, SO - 70 mmikg for chronic wounds.
* Intermittent suction.

Contro—~indicadions

e mal‘\gnoncg.

* untreoted os’ceomgel‘\’ds.
* Fistuloe.

* Necrotic tissue.

* Ischemic tissue.

Organic wound dressing :
r-\l\ogro&t SKin *
* Live reloted (Family members) : Banned in several countries.
* Live unreloked (Freshly harvested form donors) ¢ Fresh cadovers.

Plastic Surgery - v1.0 « Marrow SS Surgery



12 - General Principles of Plastic Surgery

* Codoveric unreloted :
=~ Glycerol preserved after freeze-drying,
- &lycerol preservation ot ~80°C (ma.H contain viable cells and can lead
%o rejection,
- Irrodioted.

mwrmmogemc.
Alexander technique Gandwich) ~> widely meshed awtogroft and allogroft

placed above.
*  Human amnion (QeadiB availoble).

Porcine (Replacement every few daﬂsl

----- Active space -----

Synthetic wound dressing :
Biobrone bilaminate :
* Semipermeoble silicone sheet.
° embedded in nyjon Fobric with porcine collagen.
® Aceliular in nodure.
* Provides good pain refiet.
* So0d temporising measure o allow

ea.r!B ph\jsio‘cherapﬂ.
* &speciod\g used in paediodric scalds,

donor wounds.

eiosrane SIOVes :
. ﬂd\/an’ccxges : Padn reliet.
* No antibiotics : Chances of intection.

Transqj’ce :

¢ Pol_tjmer membrone with neonatal
fbroblosts.

* grown on o. ngion mesh with porcine
collagen and bounded to o thin layer
ot silicone.

* Fibroblasts secrete growth factors,
collagen and proteins.

* Frozen $or storage.

* growth factors remain intoct.

* Acelidar in nodure.

Plastic Surgery « v1.0 « Marrow SS Surgery




Skin substitute

Skin Substitutes And Wound Dressings |

00:18:17

\deal skin substitute :
* Permonent.

*  No sKin o\n’f‘\gemc'\’(&

* Resictant 1o infection.

* pdherence 1o wouna

* Tissue compodc\bi\i’%. surface.
* Non toxic, ° Poros‘ﬁrg.
* Permeable o woker * molleoble.

vopous. ¢ ¢lastic.
Common skin substitutes :

Permanen’dg \ncorpora’ced :

. \n’cegm,
e modriderm.

@) Acellular
i Alloderm®

(b) Epidermal Autologous
i, Cell Spray

oo e V.
&} _;;ﬂ.};;,a.g-}——»umuw

(¢) Dermal Autologous
i. Hyalograft 3D

(e) Xenogenic Dermal
i. Permacol

'—wawm

*  Structural S)t&b\\i"(\\:\.
* gmooth surface.

¢ Tensile s’creng‘ch.

* tase of storage.

*  gconomical.

* piodegradable.

o Dermc\gro?r’t.

* Cultured epitheliol wrogm-‘}‘t.

it Biobrane®

ii. Epicel

e
Gt Rectmis s
-

(d) Dermal Allogenic
iTransCyte

Tl TR T
oy

[

(f) Epidermal/ Dermal (Composite)
Autologous
i. Tissue tech autograft system

Tobond KB4 ) s

PRI MU DA AN WY

Chriios Sl

<Kin substitutes

Py 3 D e S0

i, Integra® DRT

ii. Dermagraft

Clasadd petdte
TR
FLAFA

Hewpwt Sast

(g) Epidermal/ Dermal (Composite)
Allograft
i. Apligraf

Plastic Surgery * v1.0 - Marrow SS Surgery




14 - General Principles of Plastic Surgery

----- Active space ----- ln’cegra :

* Siicone prevents moisture loss and granulation tissue formation on the surface.

* ClS elasticity , controls the degradadion rate maintains and open pore structure.’
Phases of healing :

* imbibition (Fibrin mediated).

* Fibroblost migrodion ¢

- OCCUrs b3 dafj T
- OOI\aSen produc’cion bEj 3 weeks.

® Neovoscularistaion :

- Occurs by dag 13

- Remove superficiol lojer by doy a8  replaced with autologous epidermis.
. Qemodeh‘mg.
* used for challenging areas with NPWT.

Healthy skin Rete ridge

B :4, / /
E 4 ¢ ¢ Debrided wound bed
- - Partial or full thickness wound

X\ Fibroblasts

¥ Collagen network
* Blood Vesséls T=0

Templite

Removal of temporary
epldermis

“#h. Myofibroblasts
== Collagen fibers.

\ntegra

Plastic Surgery « v1.0 - Marrow SS Surgery




Madtriderm :
Single \ager dermal template :
* eovine dermal collagen.
* povine nuchal hgmen’c elastin

Dermagro&t :
e Neonodal Soreskin fibroblasts.

¢ Seeded onto b\odegmdab\e PEA mesh.
* Fibroblosts are vioble ofter fhawing,

Cultured epidermol au’cogroé?’c :
e hemk‘mocﬂ’ces eultured oand spmgech
¢ Risk of controcture.

Couno technique :
e CeAon al\ogm%
e ﬂ\\ogroﬁ’c is used il the cell is be'mg cultured,

* pfter revascularisation, removal of epidermis.

* Sproying ot CeA,

Skin Substitutes And Wound Dressings - 15
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