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PRIMARY CLOSURE OF SKIN DEFECTS USING A SKIN
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STRETCHED PORCINE SKIN AND CLINICAL EXPERIENCES
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A common goal of plastic surgeons facing skin defects those are difficult to close pri-
marily is providing proper lssue replacement for the defects with minimal scars. To permit
closure of problematic areas of skin shortage thal might otherwise have required grafts or
flaps, harnessing adjacent extra skin using skin expansion, presuturing or skin stretching 1s
best choice.

A skin stretching device is designed to exploit the viscoelastic properties (creep and
siress relaxation) of skin using increasing stretching force on the skin margins. Il 1s easy
and simple in application on an outlpatient basis or at bedside. Preoperative stretching can
save operation lime and delayed stretching is indicated following severe trauma.

We experienced 11 cases of difficult skin defects on the face, scalp, elbow, chin, lower
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leg and heel. All were closed directly 2 to 7 days after stretching without complications.
To elucidate the morphologic changes of the stretched porcine skin, a 7% 10cm skin de-
fect was crealed on the back of pig followed by direct closure of that defect 5 days after

stretching. Histologic studies were performed with light and electron microscopes 1, 3, 7

and 14 days after strelching respectively.

The results were as follows:

1) One day after stretching, collagen bundles realigned along the direction of stretching

force and collagen fibrils became

Microfragmentation of elastic fibers appeared

slender

with increased diameler discrepancies.

2) Three days after stretching, elastic fibers were mostly fragmented and some activated
fibroblasts with mild collagen production were noted.

3) More rough endoplasmic reticulum (RER) appeared within the activated fibroblasts 7

days after stretching. Collagen fibers were synthesized by activated fibroblasts and collagen

fibrils became thicker with decreased diameter discrepancies. Regeneration of elastic [iber

increased.

4) Fourteen days postoperatively, collagen fibers began to show normal findings of con-

trol group and elastic fibers were completely regenerated and all findings were same as

contirol group.
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Fig. 1. (Above left) Permanent skin markings . 7% 10cm. ( Above right) Following excision of the skin, the lro
cars of the skin stretching system were placed along the wound edge, and the dermal hooks are placed behind the
irocars, wait and clamp procedure were applied( Note that there had been no undermining ). ( Below left) Afier ap

plying wait and clamp procedure, the original 7.0cm wound defect has reduced to approximalely 3.0cm. ( Below

right) Five days later, the wound margins were approximaied and sutured without tension.

Fig. 2. Pholomicrograph of control group. ( Above left) Papillary dermis shows compactly arranged fine bundles of
collagen. ( Above right) Reticular dermis shows unorientated thick bundles of collugen and many inactivated fibro-
blasls are seen between the collagen bundles. (Below left) Elastic fibers tn the reticular dermis are found non-
fragmenled or paritially-fragmented appearance, chiefly parallel 1o the surface of the skin. ( Below right) Colla-

gen fibrils are compactly arranged and dendritic shaped inactivaled fibroblasts are noted between collagen bundles.
The diameter of collagen fibrils is constanl( Inset).
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Fig. 3. Photomicrograph of one day after skin stretching. ( Above left) Co

llagen fibers are surrounded by mild in-
creased mucoplysaccharide ground substance and tissue fluid. ( Above right) Individual collagen fibers are e

licned io the strelched direction and sommetimes changed more irregular and thin. ( Below left) Fragmenled elas-

lic fibers are noted in the reticular dermis. ( Below right) Slight dilaialion of rough endoplasmic reliculum of fi-
broblasts. The diameter of some collagen fibrils is slightly reduced( Inset ).

Fig. 4. Photomicrograph of three day after skin siretching. ( Above lefi) Individual collagen flbers are more rea-
liened to the strelched direction. (Above right) Some activaled fibroblusls are present within dermal stroma.
( Below left) Fragmented elastic fibers are mostly fragmented in the relicular dermis. ( Below 7ight) Some
activated fibroblasts with mild collagen produclion are noled. The diamet
quite variable( Inset).

er of collagen fibrils is more reduced and
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Fig. 5. Photomicrograph of one week after skin siretching. ( Above left) Epidermis is mild hyperplastic change and
increased mucopolysaccharide ground substance ( Above right) Marked activated dermal fibroblasts are noted be-
tween the collagen bundles (Below left) Regenerative elastic fibers are frequently seen in the reticular dermis.
( Below right) Marked increased rough endoplasmic reticulum of activated fibroblasts with active collagen forma-

tion is present. The diameter of collagen fibrils is relatively constani( Inset ).

Fig. 6. Photomicrograph of two weeks after skin stretching. (Above left) Mucopolysaccharide ground substance is
marked reduced. (Above left) The dermal collagen bundles reveal relatively compact rearrangement with some
activated fibroblasts. (Below right) Elastic flbers are complelely regeneraied. ( Below right) Dermal collagen fi-

brils and fibroblasts show same findings of control grou. The diameler of collagen fibrils is constant( Inset )
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Fig. 7. Case 1. (Above left) A 23-wear—old woman with 8> bem hyperlrophic scar afier thermal burn injury of
the chin. (Above right) Under local anesthesia, the skin streiching device was employed withoul excision of the
scar for three days. (Below lefi) Following excision of the scar, the skin siretching device was reemployed for an-

other 1wo days. ( Below right) Palieni al one month follow up.

mr "
"

L.

Fig. 8. Case 2. ( Above left and right) A 24-vear-old woman, who had previously undergone skin grafl, with 7%
5cm depressed scar o f the right medial leg. ( Below left) IInder local anesthesia, the skin sirelching device was

employed withoul excision o f the scar for three days. ( Below wight ) Two months postoperalive.

— 1241 —



| T
i
g

d e
R g = o
-

Fig. 8. Case 3. (Above lefi) A 60-year—old man with squamous cell carcinoma o f the cheek. ( Above right) Follow-

ing excision of the lesion, the defecl mesured 8% 7cm. (Below left) Skin sireiching device was emploved

iniracperativeily. ( Below right) One week postoperalive.
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Table 1. Patient Summary
Case Sex/Age Indicalion Site Size(em) Length of Complicalion
stretching(day)
1 F/23  Hypertrophic scar Chin 8 %6 5 0
(burn)
2 /24  Depressed scar Leg 7%5 3 0
(dog biling)
3 M/60  Squamous cell Cheek 8x7 Intraoperative 0
carcinoma
4 F/21  Skin defect Heel 8x5 7 0
(traffic accident)
5 M/37  Skin defect Cheek 7.0x4.5 5 0
(traffic accident)
6 M/60  Skin defect Scalp 6 x4 6 0
(trauma)
7 M/19  Skin defect Leg 85 7 0
(traffic accident)
8 F/57  Skin defect Heel 6 x4 7 0
(traffic accident)
9 M/33  Skin defect Scalp 4 x4 7 0
(traffic accident)
10 F/30  Hypertrophic scar Elbow 13x8 2 0
(burn)
11 M/36  Skin defect Scalp 6x5 5 0
(trafflic accident)
M : Male F : Female
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