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Introduction

THE EARLIEST FORNI of surgical treatm -.nt
-even in prehistoric times-and the form
which is becoming increasingly important
now, as the extent of mechanization in-
creases, is the care of traumatic wounds.
Among about ten million accidental in-

juries a year in the United States, many are

fatal or result in prolonged morbidity, with
permanent disability, which might have
been avoided had the primary treatment
been more radical and definitive.
The different types of wounds influence

the method of treatment. In the avulsion-
type injury, with which we are presently
concerned, it has been found 1-4, 6 that ex-

cision of all damaged tissue with imme-
diate application of a full-thickness skin
graft decreases the duration of disability
and improves final results.
We have found the procedure recom-

mended by Farmer 1, 2 most effective in
avulsion injuries of the skin and subcuta-
neous tissues which result in pedicled tissue
flaps. It does not matter whether these are

large, involving a good portion of an arm

or leg, or small, involving a finger tip.
Soon after injury these flaps almost al-

ways have good color and on pressure
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prompt capillary refill is found. If the
greatest length does not exceed the width
of the base, the flap can be returned to its
bed after thorough cleansing, and sutured
in place with a good result. When the flap
length exceeds the width of the base the
result is rarely good. Large flaps show
duskiness and swelling of the terminal por-
tions from as early as 3 to 4 hours after
injury. If the flaps are returned intact to
their original beds, then by the end of the
first week areas of swelling and cyanosis
are present; eventual slough is inevitable.
It may be another two or three weeks be-
fore these areas can be excised; even then,
the sites usually are not sufficiently clean
and free of infection for immediate graft-
ing. Kennedy 3 describes the mechanism of
the death of such flaps:

"At the original injury, veins and lym-
phatics are interrupted. Venous thrombosis
takes place for an unknown distance. The
arterial circulation continues to function and,
with the flap sutured into its former bed,
blood enters the flap readily while its means
of return has been diminished. This results in
edema. Also there will be death of some fat
cells and reaction to this will increase edema.
Undamaged veins and lymphatics will be
pressed on, diminishing further the return cir-
culation. As edema increases, the arteries are
ultimately pressed on and less blood enters
the flap until lack of oxygenation causes death
of tissue."

This mass of devitalized tissue provides
an ideal culture media for any bacteria,
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even of the lowest pathogenicity, which
may be present in the area.

The procedure most effective in these
injuries is complete separation of the
avulsed flap at the time of injury, usually
accompanied by the excision of all sub-
cutaneous fat down to the underlying deep
fascia or aponeurosis, if this was not
avulsed in continuity with the flap. The free
skin is completely defatted and sutured
back into place as a free full-thickness
graft. If areas of skin have not been
crushed, there frequently is complete heal-
ing in ten to 14 days. Even if the graft does
not take entirely, areas where the skin may
have been deeply traumatized can be ex-

cised and covered with small split thickness
grafts (as in the case presented).
We have used this procedure success-

fully in the treatment of avulsed flaps from
finger tips and in the extensive injuries,
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FIGURE 2.

such as the one cited, where the entire
lower leg was involved.

Case History
(#3439-59) D. T., a nine-year-old boy, was

admitted to Bellevue Hospital, January 9, 1959.
While crossing the street, he was sideswiped by
a truck. His left leg was run over by the rear
wheel before the driver could stop. This resulted
in a full-thickness avulsion of the skin and sub-
cutaneous tissues of the circumference of his leg
from the level of the popliteal space posteriorly
and the patella anteriorly to just proximal to the
malleoli of the ankle distally. No subcutaneous
tissue was left on the leg. Parts of the deep fascia
were avulsed including part of the muscle inser-
tions on the medial aspect of the lower half of
the tibial shaft. There was no bony injury. The
cylindrical avulsed skin flap remained attached in
two areas at the knee and in one site at the ankle

FIGURE 3.

(Fig. 1). The gloved hand could be inserted into
the flap at the knee and passed around the circum-
ference of the leg to the ankle.

In the operating room, under general anes-

thesia, the patient having received general suip-

portive measures for shock, including 475 cc. cf
blood, the wound was thoroughly cleansed and
irrigated. Operation was begun about 314 hours
post injury; already there was cyanotic mottling
of most of the avulsed area. This was most intense
and most edematous in the middle third of the
leg, where there was a large area of homogeneous
bluish-purple discoloration and pitting edema. The
attachments at the knee and ankle were divided
and a longitudinal incision from the knee to the
ankle was made so that the flap could be removed
in one sheet. This was then tacked down to a

sterile table, fat side lip, and defatted with scalpel
blades and scissors (Fig. 2, 3). The denuded leg
was irrigated and loose muscle fragments on the
medial aspect were debrided. The fascia was

intact over the posterior and lateral muscle com-

partments, but avulsed over the antero-medial
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FIGURE 4.

FIGURE 7.

aspect. This area was debrided and irrigated with
saline solution. The bleeding from the avulsed
muscle insertions into the medial aspect of the
lower half of the tibia was controlled by gentle
pressure. The medial fascia was loosely reapproxi-
mated with 3-0 chromic catgut.
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The skin flap (Fig. 4) was then sutured back

in place, using 4-0 silk, and trimmed, cut and re-
positioned to fit snugly on the denuded leg. No
drainage perforations were used. A bulky pressure
dressing of plain gauze and leg rolls into which
multi-eyed catheters were inserted was applied,
and the leg was immobilized in a posterior molded
splint, extending to the gluteal fold. Acetic acid
(0.5%) continuous soaks were started six hours
postoperatively via the multi-eyed catheters.

He was given intravenous penicillin and chloro-
mycetin; later, oral chloromycetin. The leg was
kept elevated. The highest temperature was 38.60 C.
on the second postoperative day, and remained
between 37.50 C. and 38.30 C., until the 35th
postoperative day, after which it remained be-
low 37.2° C.

The graft had taken except for small areas
abraded by direct contact with the tire treads.
Small split thickness grafts were placed on the
granulations on the 46th postoperative day.

The estimated area of the original flap saved
was 80 per cent. The skin of the involved area
closely resembles his normal skin on the opposite
leg, and is soft and clean with normal hair growth.
He was discharged home on the 61st postoperative
day and has done well since (Fig. 5-8).

Summary
A case of extensive avulsion of a skin

flap involving the circumference of the
lower leg in a nine-year-old boy is pre-
sented. The original avulsed skin was de-
fatted and laid back as a free full-thickness
graft over the denuded area. Seventy-five
to 80 per cent of the flap survived. The
areas which failed were successfully cov-
ered by split-thickness grafts. The patient's
postoperative course was benign and
uncomplicated.
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