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1. Introduction

The skin is the largest organ of the human body and it known as the integument or
integumentary system because it covers the entire outside of the body. The skin consists of
two main layers: the outer layer, or epidermis, which lies on and is nourished by the thicker
inner layer, or dermis.. These two layers are approximately 0.04-0.08 in (1-2 mm) thick. The
epidermis consists of an outer layer of dead cells called keratinocytes, which provide a
tough protective coating, and several layers of rapidly dividing cells just beneath the
keratinocytes. The dermis contains the blood vessels, nerves, sweat glands, hair follicles, and
oil glands. The dermis consists mainly of connective tissue, which is largely made up of a
protein called collagen. Collagen gives the skin its flexibility and provides structural
support. The fibroblasts are the main cell type in the dermis and make collagen. Skin varies
in thickness in different parts of the body; it is thickest on the palms and soles of the feet,
and thinnest on the eyelids. In general, men have thicker skin than women, and adults have
thicker skin than children. After age 50, the skin begins to grow thinner again as it loses its
elastic fibers and some of its fluid content. A skin graft is used permanently replace
damaged missing skin or provide a temporary wound covering. Skin is necessary because it
protects the body against

Fluid loss, bacteria or virus invasion, and aids in temperature regulation. Skin that is
damaged extensively by burns or non-healing wound can compromise an individual’s
health and well-being. Skin grafting is the next step on the reconstructive ladder for the
closure of a wound that cannot be closed primarily. Skin grafts are classified as either
split-thickness or full-thickness, depending on the amount of dermis included in the
graft.

A partial or split-thickness skin graft (STSG) contains a variable thickness of dermis, while a
full-thickness skin graft (FITSG) contains the entire dermis. Split-thickness skin grafts are
further categorized as thin (0.005-0.012 in), intermediate (0.012-0.018 in), or thick (0.018-0.030
in) based on the thickness of the graft harvested. Skin grafting serves two purposes: reduce
the course of treatment and improves function and appearance of the recipient area.

2. Types of skin grafts

The term "graft" by itself commonly refers to either an allograft or an auto graft. An
autograft is a type of graft that uses skin from another area of the body but there has to be
enough undamaged skin available and the patient has to be healthy
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enough to undergo surgery. An allograft uses skin obtained from another human being,
Donor skin from cadavers is frozen, stored, and available for use as an allograft. Skin taken
from an animal (usually a pig) is called a xenograft because it comes from a nonhuman
species. Allograft and xenograft provide only a temporary covering because of rejection by
the patient’s immune system within seven days. The allograft or xenograft must then be
replaced with an auto graft.

2.1 Split thickness grafts
The most important part of any skin graft procedure is proper preparation of the wound.

Skin grafts will not survive on tissue with a limited blood supply (cartilage, bone or
tendons) or tissue that has been damaged by radiation treatment. The wound must be free
of any dead tissue, foreign matter, or bacterial contamination. After the patient has been
anesthetized, the surgeon prepares the wound by rinsing it with saline solution or a diluted
antiseptic (Betadine) and debrides any dead tissue. In addition, the surgeon stops the flow
of blood into the wound by applying gentile pressure, tying off blood vessels, or
administering a medication (epinephrine) that causes the blood vessels to constrict.
Following preparation of the wound, the surgeon then harvests the tissue for grafting. A
split-thickness skin graft involves the epidermis and a little of the underlying dermis; (the
donor site usually heals within several days). The surgeon first marks the outline of the
wound on the skin of the donor site, enlarging it by 3-5% to allow for tissue shrinkage. The
surgeon uses a dermatome (a special instrument for cutting thin slices of tissue) to remove a
split-thickness graft from the donor site. The wound must not be too deep if a split-thickness
graft is going to be successful, since the blood vessels that will nourish the grafted tissue
must come from the dermis of the wound itself. The graft is usually taken from an area that
is ordinarily hidden by clothes such as the buttock or inner thigh and applied on the wound.
Gentle pressure from a well-padded dressing is then applied, or a few small sutures used to
hold the graft in place. A sterile non adherent dressing is then applied to the raw donor area
for approximately three to five days to protect it from infection.

2.2 Full thickness grafts.

Full-thickness skin grafts may be necessary for more severe burn injuries, trauma and
excision of malignancy. These grafts involve both layers of the skin. Full-thickness auto
grafts are more complicated than partial-thickness grafts, but provide better contour, natural
color, and contract less at the grafted site. The back and the abdomen are common donor
sites for full-thickness grafts. A full-thickness graft is removed from the donor site with a
scalpel rather than a dermatome. After the surgeon cuts around the edges of the pattern
used to determine the size of the graft, the skin is lifted with a special hood and the fatty
tissue is trimmed. The graft is then placed on the wound and secured in place with
absorbable sutures.

2.3 Composite skin graft

A composite skin graft is sometimes used. A composite skin graft consists of combinations
of skin and fat, skin and cartilage, or dermis and fat. Composite grafts are used in patients
whose injuries require three-dimensional reconstruction. For example, a wedge of ear
containing skin and cartilage can be used to repair the nose.
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3. Indications of skin graft

3.1 Deep fullthickness burns

Deep full thickness burns destroy the skin and damage underlying tissues and are the most
common indication For split thickness skin grafts (fig. 1) where, the skin is destroyed to its
full depth, in addition to damage done to underlying tissues, and Deep full thickness burns
must be covered as soon as possible to prevent infection and fluid loss. Wounds that are left
to heal on their own (secondary intention) can contract and result in serious and painful
scarring and actually prevent normal limb movement.

Fig. 1. Deep full thickness burns of both lower limbs and after reconstruction with STSG.

3.2 Post traumatic skin loss

Friction burns ((fig. 2) and degloving injuries (fig. 3,4) due to car accident and other
traumas which leads to full thickness skin loss are indication for split thickness graft. In
cases of friction burns the area of skin loss should be washed thoroughly with sterile
saline to make sure that the recipient site is clean and ready for grafting. If the wound still
remains contaminated, it should be dressed until complete cleanliness of the wound is
obtained.

Fig. 2. Friction burns of the lateral aspect of the lower leg with full thickness skin loss and
after reconstruction with STSG.

www.intechopen.com



38 Skin Grafts — Indications, Applications and Current Research

15 12 2007

Fig. 4. Degloving injury of the right leg before and after debridement and reconstruction by
STSG
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3.3 During surgery

After release of post burn contractures and after reconstruction by local flaps such as a
transposition or bipedicled flap requires grafting to close the donor site (fig. 5-8). Also
excision of large tumor usually need skin graft to reconstruct the resultant defect.

Fig. 5. A) Post burn breast contraction of both breasts and after release of breast contraction

Fig. 6. Exposed tibia and after reconstruction by bipedicled flap and STSG applied to the
donor site of flap
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Fig. 7. Exposed tibia and after reconstruction by bipedicled flap and STSG applied to the
donor site of the flap.

Fig. 8. A) Exposed tibia and after reconstruction by transposition flap and STSG is applied to
the donor site of the flap.

Fig. 8. B) the appearance of the graft after one year.
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3.4 Post operative
Compartment syndrome of an extremity needs urgent release of the fascia (fasciotomy) to

re-establish limb vasculature. The resultant fasciotomy wound wusually requires
reconstruction with a skin graft for closure after establishment of limb vasculature (fig. 9).

Fig. 9. Fasciotomy of the lateral aspect of the leg and after application of a STSG

3.5 Post infection skin loss

Necrotizing fasciitis is considered one of the most common indications of skin graft after a
thorough debridement of the dead tissue and clearance of the infection. Diabetic infections
usually need extensive debridement and the wound closed with a skin graft (fig.10).

Fig. 10. Post necrotising fascietis row area of the medial aspect of the arm and after
debridement and application of STSG
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4. Indications of allografts and xenografts

With extensive full thickness skin loss exceeding 30% of the body surface, auto grafts are
often not available in sufficient quantities. Temporary coverage can be obtained by skin
allograft from volunteers, diseased free cadavers, or the patient’s relatives and friends and is
often a life-saving measure. It is used as a biologic dressing and can serve several
functions:(1)provide clean granulating area prior to auto-grafting ,(2)protect open wound
from protein and water loss until auto-grafting is available (3)decrease surface bacterial
count and pain at the site of an open wound,(4) covers the vital organs and (5)facilitate
early movement of affected part. In order to avoid rejection response to allo-graft, the
allograft skin should be changed every three days. It can be obtained fresh from the relatives
and either used immediately or stored in the live state at a temperature near or above
freezing.

Skin allograft has also been recommended for coverage of second degree burns. In addition
to providing pain relief and inhibition of evaporate and exudative water loss, skin allograft
promote healing with an improved cosmetic results.

5. Xenografts

The functions of skin xenografts as temporary biologic dressing are similar to those outlined
in the above section on allograft .Xenografts have been most extensively used in covering
large burn wounds before auto-grafting .The use of xenografts have also been used for the
temporary coverage of exposed vessels, tendons, large ulcers, flap donor sites and skin graft
donor sites.
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