Aeppatika pooxevpata

Ewova 2. AlatpnTikr) K&koon oto omnicbio
dkpo okVAov. H k&Avyn Tou e KoKKIoSN
1016 armoteel TpovmdBeot) yior peTapo-
OXELOT).

Figure 2. Shearing injury on the hind limb
of a dog. Coverage of the defect with gran-
ulation tissue is a requirement for grafting.

Ewova 1. Anoyavtiopodg poabBiov akpou oe yata. H cuxvdtepn évdet-

&n petapdoxevong.

Figure 1. Degloving injury of the front limb of a cat. The most common
indication for skin graft application.

Ewéva 4. Aeppatikd
EN\etppa Tpociov
AKPOL TTOL KAAUTTTETAL
artd VYL KOKKIOON
0TS £TOLHO YL XTTOKA-
TAoTaoN pe SePUATIKO
puéoxevpQ.

Figure 4. Cutaneous
defect of the front limb
covered by healthy
granulation tissue and
ready for reconstruction
with a skin graft.

Ewéva 3. [oxatpikn vékpwon Séppatog - vitodopiov aro mepiodien

Aoyw emideong.

Figure 3. Cutaneous and subcutaneous ischaemic necrosis associated
with tight bandaging.

Ewéva 6. ITokatd ENAelppa 0to
TIp6aHLo GKpo GKONOU He emtioyeon
NG EMOVAWONG TTOL KAAVTITETAL [LE
&rovo KokKLadN 10T, To ENNelppa
mepIBEAeTal ato emONAaKo l0TO
AOY® EMTOVAWONG KATA SEVTEPO TKO-
116. H amokatdotaon tov eAeippo-
10¢ Ba yivel petd and agaipeon tov
emBnhiakob 10ToL Kat enideon Tov
TPAVUATOG YL LEPLKEG NUEPEC.

Figure 6. A chronic defect on the
front limb of a dog covered by indo-
lent granulation tissue. The defect is
surrounded by epithelial tissue as-
sociated with second intention heal-
ing. Reconstruction of the defect will
occur after removal of the epithelial
tissue and bandaging of the wound
for several days.

Ekova 5. Aeppatikd ENNEHHX QpPOTEPOV TV AVTLBPaXi®V TOL KO-
TITETOL ATTO LYIT) KOKKIWST 10T,

Figure 5. Cutaneous defect of both antebrachial regions covered by
healthy granulation tissue.
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Aeppatikd pooyevpata

Ewova 8. o Ty mpogtolpacia 1o pooxevpa tornobeteital oe eninedn

EMPAVELX [ TNV eTOEPHISA OE ETAPT) HE AVTHV KOl CTEPEWVETAL HE UTTO-

OeppiKeG PeNOVEG.

Figure 8. In preparation, the graft is placed on a flat surface with the

epidermis in contact with the flat surface and stabilized with hypodermic
needles.

Ewova 7. Afyn pooxebparog amd v mAdyta Bwpakiki xopa oe
yéro.
Figure 7. Harvesting a graft from the lateral thoracic area of a cat.
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Ewova 9. To \inog adatpeital pe pkpd Wyaist. Ewéva 10. H apaipeon tov Aimmoug yivetat eDKOAOTEPA (e HaxaLpidLo.

Figure 9. Subcutaneous fat is removed with a small pair of scissors. Figurel0. Subcutaneous fat removal is easier with a scalpel.

Ewova 11. H agaipeon tov utoddéptov Aimoug eivat mArpng povov

£pocov yivouy opatoi ot BONaKOL TwV TPLX@Y. Ewova 12. To pooxevpa yiveTot SIATPNTO (e UIKPES TOHEG OAKOV TIGXOUG.

Figure 11. Removal of subcutaneous fat is complete only when hair Figure 12. The graft is meshed by multiple small full-thickness incisions.
follicles are rendered visible.
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Skin grafts D

Ewoéva 13. To diatpnto
pooxevpa kKabnlovetat
TNV AQTITPLAL XOPX GKOAOU
pe oLVOETHPEG 1) PAHHATAL.

Figure 13. The mesh graft
is immobilized on the re-
cipient site of a dog with
staples or suturing.

Ewova 14. KaBnilwon Sidtpntov pooxedpatog oTn yaTa TG etkovag 1.

Figure 14. Immobilization of a mesh graft of the cat of figure 1.

Ewova 15. Amtokatdotaon
EANEIHHOTOG OTNV TTEAHOTL-
afa xopa ydrag pe Sidtpnto
UOGKEVHOL.

Figure 15. Reconstruction
of a defect on the palmar
surface of a cat with a mesh
graft.

Ewkova 16. Arokatdotaot eNAeitaTog 0vpag YATag e SdTpnTo Ho-

oxevpa (Ap B. Ipnyopomotiov).

Figure 16. Reconstruction of a defect on the tail of a cat with a mesh graft
(courtesy Dr B. Grigoropoulou, DVM).

Ewova 17. Tia Ty aodpa-
Aéotepn kaBnhwon Tov
HOCXEVHATOG OTNV ARTITPLA
X@WPA KoL o€ onpela pe ave-
HOAn ETILGAVELL XPTOLUO-
TIOLOVVTAL ATTAEG XWPLOTEG
PAPEG TIOL PITOPOLV vV
GUUTTEPINEBOVY KAl YELTOVL-
KEG OTTEG.

Figure 17. To ensure im-
mobilization of the graft
on the recipient site and
on sites with an uneven
surface, single interrupted
sutures are used and these
may include adjacent mesh
openings.

Hellenic Journal of Companion Animal Medicine « Volume 6 - Issue 1+ 2017 50



G Aeppatikd pooyevpata

Mooyevun
ik
AfnTpa ywpa

Ewova 18. H cuykOAANon TOU HOOKXEVHATOG e T AQITTPLX XOPX Yive-
TAL PE TO OXNHUATIONO SIKTOOU LVIKG TIOU ETITPETIEL T OTEVH ETAT

TOU (L€ TNV KO{TN TOL TPAVHATOG.
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Ewova 20. To pooxevpo
TPV artd KaBe cAhayn Ko
AUTITETAL e AETITO OTPWHOL
AAOLPTIG AVTLBLOTIKOD.

Figure 20. The graft is
covered with a thin layer of
antibiotic ointment at every
bandage change.
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Figure 18. Attachment of the graft to the recipient site is completed with
the formation of a fibrin net that permits close contact of the graft with
the wound bed.
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Figure 19. The process of graft take.

Ewova 21. H akivnromnoinon
TOU HOOYEVHOTOG OTOL KPQL
yivetat pe emnideon Robert

| Jones.

Figure 21. Immobilization
of the graft is ensured with a
Robert-Jones bandage.



Ewova 22. Xtnv mpatn
aA\ayr) 24-72 @peg PeTd

™V enéppacn To HOCXELHA
paivetat ouVHOWS OLBNUATIKO
KOl EXEL XPWHX KLAVO KATL
IOV OHWG Bewpeital puato-
AOYIKO.

Figure 22. During the first
bandage change 24-72 hours
after the procedure, the graft
usually appears oedematous
and has a cyanotic colour,
which is considered normal.

Ewova 24. Ai&tpnto po-
oxevpa déppatog poadiov
&Kpov yaTag 14 nuépeg petd
TV eméUPaoTn amoKATAoTA-
ong. H tpryoguia eivar epdor-
VG Kalt 0 KOKKIOONG L0TOG
£Xel KAADWEL TIG OTIEG.

Figure 24. Mesh skin graft
on the front limb of a cat 14
days after the reconstruction.
Hair growth is apparent and
granulation tissue has cov-
ered the gaps.

Ewova 26. Teplopiopévn
VEKP®WOT) TOL LOOXEVHATOG
OTO AV Kot KAT® TUAIA TOU
1p6adiov dkpov oKVUAOL TNV
3N NUéPA HETK TNV ATTOKATA-
OTOOT).

Figure 26. Limited necrosis
of the graft on the upper and
lower part of the front limb of
a dog on the 3rd day follow-
ing reconstruction.

Skin grafts

Ewoéva 23. H mapovoia e-
TITHG ETMIPAVELAKTC OTIRASAG
e€IOpOHATOG TTapaTnpeiTart

- ouxva& aAA& Sev TpoKarhel

Koo avnovyia agpov dev
éxet emidpaon oTnv TIPSO -
Y Tov pooxevpatog (Idta
e1Kovag 1, 48 opeg petd TV
petapdoyevon).

Figure 23. The appearance of
a thin layer of exudate is often
observed but is of no concern
since it has no effect on graft
take (Cat from figure 1, 48
hours after grafting).

Ewova 25. To 8e€16 tpoabio
AKPO TNG YATOG TNG EKOVOG
1, 2 purjveg peTd TNV aaTOKOTA-
OTOON e SLATPNTO HOTXEV N
OALKOU TIGXOUG.

Figure 25. The right front
limb of the cat in Figure 1,
two months after reconstruc-
tion with a full-thickness
mesh skin graft.

Ewova 27. Aoppiyn pooXeOHATOG AKPAG XELPOG YATAG.

Figure 27. Failure of a graft on the lower limb of a cat.
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Full-thickness mesh skin grafts in
dogs and cats. Indications,
pathophysiology of graft taking,
surgical techniques and
complications

> Abstract

Skin grafts are comprised of the epidermis and dermis. They are harvested from
the donor site and transported to the recipient site of the same animal where they
undergo adhesion, osmotic flow of plasma into the graft (plasmatic imbibition), vascular
anastomosis and revascularization in order to be accepted by the recipient site. Full-
thickness mesh skin grafts are most commonly used in the veterinary clinical setting in
both dogs and cats for the reconstruction of skin defects located mainly on the limbs,
where other reconstruction methods are not available. Grafts are placed on skin defects
with healthy granulation tissue or on surgical wounds with adequate blood perfusion.
Survival of feline grafts is far superior to that of canine grafts.

L S e e S i e g S W g W S g T e e i

> Introduction

Skin grafts or free-skin grafts are slices of epidermis and dermis which are harvested
by excision from an area of the trunk (donor site) and transported to a different loca-
tion of the body (recipient site).!” Skin grafts must be differentiated from cutaneous
flaps and free cutaneous flaps. A cutaneous flap is composed of the epidermis and
subcutaneous tissue with a base or pedicle through which it receives its vascular sup-
ply, and it can be transported from one site of the body to another. The free cutaneous
flap is a type of flap where the cutaneous tissue is completely detached from its area
of origin. It possesses an artery and vein and upon its placement on a different site, the
blood vessels are reconstructed with microsurgical techniques and the artery and vein
are reconnected with the corresponding blood vessels of the recipient site.*® In contrast
to cutaneous flaps, skin grafts are completely detached from the recipient site and have
no vascular supply. Consequently, when placed on the recipient site, the viability of the
graft depends entirely on the absorption of tissue exudate and the development of a
new vascular supply.'**%? Cutaneous flaps are recommended for areas with poor tissue
perfusion, for burns, areas with constant movement (such as the axillae, elbows, tarsal or
carpal areas) and for areas where increased tension is applied (such as the elbow, tarsal
and carpal joint)."*%” However, when the option of a cutaneous flap is not available due
to insufficient loose adjacent skin (as in the case of wounds on the lower limbs), a skin
graft is the preferred solution.>”'%'* Grafts can also be used for the reconstruction of
extensive trunk skin defects. The combination of flaps and grafts for the reconstruction
of various defects is not uncommon 36912

The aim of the present review is to describe the indications for skin graft placement in
both dogs and cats, as well as the surgical techniques and postoperative complications.
Furthermore, the pathophysiological mechanisms behind the process of graft-taking
from the recipient site are investigated, as well as the causes of graft failure.
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Skin grafts

Skin grafts can be classified according to the relation
between donor and recipient and the thickness of the
epidermis and dermis from which the size and shape
of the skin graft can be derived, in direct correlation to
the defect of the recipient bed."*?

In terms of the association between donor and recipi-
ent, skin grafts can be classified as follows:

®  Autografts or autogenous grafts: the donor and re-
cipient site belong to the same animal.

m Allografts: the donor and recipient site belong to
animals with a different genotype, but still from the
same species.

m  Xenografts or heterografts: the donor and recipient
site belong to animals from different species.

m [sografts: grafts of tissue between monozygotic
twins.

In veterinary practice, skin autografts are mostly used
to achieve complete immunological compatibility be-
tween the harvested skin tissue and the recipient site.
Based on the thickness of the harvested skin graft, it
can be classified as a full- thickness skin graft that
includes the epidermis and the entire thickness of
the dermis, or split-thickness (partial thickness)
skin graft that comprises the epidermis and part of
the dermis with variable thickness. Depending on the
thickness of the harvested dermis included in the graft,
split-thickness grafts can be further categorized as thin,
intermediate, or thick.'#*61112

More specifically, full-thickness grafts are consid-
ered to be the most appropriate type of graft in small
animal surgery."#»67121% Such grafts can be used in the
reconstruction of lower limb skin defects in dogs and
cats/!>'* They are strong and capable of withstand-
ing far less than ideal conditions during excision and
relocation to the recipient site. All of the skin adnexa
are preserved (such as hair follicles, apocrine and se-
baceous glands), which are necessary for the normal
function and cosmetic result of the graft (colour, tex-
ture, elasticity).>”'%"3"* Their range of motion and flex-
ibility are excellent when transplanted on the subcu-
taneous bed and they are resistant to injury. Second-
ary contracture/scarring, which occurs due to myofi-
broblasts on the substrate of the recipient site and
can lead to permanent contracture especially on the
lower limbs and the joint surfaces, is minimal in full-
thickness grafts. Relevant studies of dogs have shown
that graft size may increase post healing.> Hair growth
is improved as compared to split-thickness grafts; how-
ever, it might not be as thick as the corresponding hair
growth of cutaneous flaps, due to damage at the base
of the hair follicles located in the subcutaneous tissue
that has been removed.” In general, full-thickness skin
grafts in veterinary medicine are meshed.”'3*

With regard split-thickness grafts, whilst commonly
used in human cosmetic surgery, their use in veterinary
surgery is limited mostly to extensive skin defects*'?
They are harvested with a special dermatome which
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ensures that a certain thickness of skin tissue will be re-
moved.” They can also be excised by scalpel, though it
is usually difficult to ensure proper thickness."" General-
ly more sensitive to handling than full-thickness grafts,
split-thickness grafts require special attention and care
during harvesting and placement® Depending on the
required skin thickness, the preparation process with a
dermatome divides the adnexa between the graft and
the donor dermis. This results in low tolerance to injury
in both the donor and recipient site, greater propensity
for contracture, and sparse hair regrowth.>'? Further-
more, with this particular dermatome technique, the
donor site cannot be surgically resurfaced; hence, heal-
ing occurs by secondary intention.'? Split-thickness and
full-thickness skin grafts have similar viability. However,
there are studies in human medicine that support the
increased viability of split-thickness skin grafts, which
is attributed to the denser capillary network of the ex-
posed dermal vascular plexus compared to the vascu-
lar plexus of full-thickness grafts.*> The thinner skin of
such grafts ensures a shorter distance for plasma dif-
fusion, thereby facilitating improved cellular survival
during the stage of plasmatic imbibition.* Studies have
reported that split-thickness skin grafts have the ad-
vantage of expansion due to less collagen and elastic
fibres compared to full-thickness skin grafts.® Grafts of
this type are less tolerant and more exposed to injury;
hence, their use in lower limb defects in companion
animals is limited.*® Table 1 outlines the basic charac-
teristics of full and split-thickness skin grafts according
to the selection criteria of the proper donor site as well
as the required characteristics of the graft.'#°'°

Skin grafts are mostly used to resurface extensive skin
defects located mainly in the lower extremities of dogs
and cats. The most common indications for skin grafts
include the following:

® Degloving injuries due to traffic accidents or bite
wounds from other animals characterized by de-
nuded skin on the limbs (Figure 1). Degloving may
be mechanical in nature in cases where the epider-
mis becomes detached from the subcutaneous tis-
sues due to skin entrapment in the wheels of au-
tomobiles, or it may be functional where necrosis
of extensive areas of skin occurs due to ischaemia
of the subcutaneous vascular plexus and bacterial
infection. Degloving injuries are initially treated as
open wounds; following granulation tissue forma-
tion, they are covered by skin grafts.'/1"13
Shearing wounds (Figure 2)."
Recent surgical wounds created by the removal of
extensive tumours of the skin and subcutaneous
tissue.”™
Cellulitis or necrotizing fasciitis.”
Ischaemic bandage injuries (Figure 3).”!!
Reptile or arthropod bites.”



