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SOLEUS MUSCLE FLAP FOR
COVERAG OF LEG DEFECT

CHIN-LONG HSU, M. D.

DIVISION OF PLASTIC AND RECONSTRUCTIVE SURGERY

CHUNG SHANG MEDICAL COLLEGE HOSPITAL

SUMMARY

We resurfaced defects of the middle
one third of the leg with a soleus
muscle flap in eight patients and have
obtained favorable results for coverage
of these open wounds. There was one
complication wherein there was a 20
degree extension lag of the knee and

a 15 degree dorsiflexion loss fo the
foot, This muscle is expendable and
very versatile in selected cases. We
describe its use as a split muscle
transfer to better suit the wound size

or contour.

A variety of surgical methods have been
used for coverage of soft tissue defects
of the legs. These includ skin grafting,
local qutaneous flaps (Recalde Rocha, J.F.
, et al., 1987), muscle flaps (Dibbel, D.
G., et al., 1980; Kojima, T,, 1980), fasc-
iocutaneous flaps (Cormack, G.D., et al.,
1984) and free flaps (Serafin. D., et al.,
1983). If patients have exposed bone, skin
grafting is ineffective and a flap is need-
ed. Local flaps should be considered first
since distant tissue transfers are more
time-consuming, (Morris and Buchan, 1978;
Serafin, et al., 1977).

, twenty-two local muscle flaps were used

In our experience

in seventeen patients. This included eight

soleus muscles with favorable results. We
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feel that the soleus muscle is still an
important flap for coverage of defects of
the middle one third of the leg.

OPERATIVE METHOD

With the patients in the supine position,

the exposed, necrotic tissue in the defect
is debrided. The dissection is done using
a medial longitudinal incision a little
anterior to the Achilles tendon. After
the fascia is incised longitudinally, the
planes superficial and deep to the soleus
muscle are identified. Combining sharp
and blunt dissection, the dissection is
continued up to the major pedicles and
down to the malleolar level. If the
defect is long, the muscle can be carefully
longitudinally splitin the midline to meet
this need (Fig. 1)}. Usually we ligate one
or two pedicles, arising from peroneal
artery to facilitate the transposition.
After cutting the tendon at the malleolar
level, the muscle is transposed into the
defect. A split-thickness skin graft is
applied to the transposed muscle.

PATIENTS

The soleus muscle was used for eight pati-

ents (six males and two females, ranging
from 19 years to 55 years of age). All of
the cases had sustained traffic trauma

within six months except for one case of
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5 unstable'wound following a snake bite
a

37 years earlier,
as used in six cases.

The soleus muscle alone
The soleus and

:eroneus previs was used in one case and
the solcus and extensor digitorum longus

was used in one case (Table 1).

CASE EXAMPLE(1)

19 year old male seen in March, 1985,
presenting history of a traffic accident
four months previously, initially treated
on a local orthopaedic service. He exper-
jenced malignant hyperthermia intraoperat-
jvely during a pricr operation. He was
also ;reated with traditional Chinese medi-
cine. On physical examination, he was ill-
looking, had lost weight and was mal-nouri-
shed. The exposed bone of the tibia was 18
cm long (Fig. 1A). We used a soleus muscle
flap with longitudinal splitting to cover
the defect via a medial approach (Fig. 1B).
The postoperative course was uneventful (
g 1C)i.
months and a patella tendon bearing cast

He wore a long leg cast for three
for the following six months. He returned
to work as a car driver 12 months after flap

surgery (Fig. 1D).

CASE EXAMPLE-(2)

(2) A 50 year old house-wife was bitten by
a snake 37 years previously. This resulted
in unstable scar with bony erosion over the
right anterior tibial area (Fig. 2A). When
first seen she was hospitalized in a local
private hospital without microsurgical cap-
abllity. At this hospital, the wound was
covered with a soleus muscle (transposed
via a medial approach) and skin graft after
being debrided.

ten days.

Coverage was achieved in
The defect remained well healed
at one and a half years follow-up (Fig. 2B
e

RESULTS

In this series ovur postoperative followup
period was from 12 months to 42 months (
dverage 24.5 months).

factory in seven cases.

The result was satis-
One case had a
residual knee extension loss of 20 degrees
and a foot dorsiflexion loss of 15 degrees.
Take of the skin graft on the muscle flap

Wwas complete in ten days. The wounds were

resurfaced with durable tissue.

DISCUSSION

Recent reports indicate favorable results

for resurfacing leg defects by debridment

of the wound, stabilization of the fractures
and appropriate coverage of the fracture
site (asko-Seljavaaras, et al., 1985).
Microsurgical free flaps are now more comm-
only used for this resurfacing (Serafin, D.
, et al., 1980;1983).

flaps to a great degree. The use of conve-
ntional muscle flaps to achieve favorable

We also use free

results for leg resurfacing have been
previously reported for open fracture of
the tibia (Kojima, T., 1980), chronic
osteomyelitis (Ger, et al., 1977; Mathes,
S$.J., et al., 1982), bone grafting and
tumor ablation (Kojima, T., 1980). The
use of a muscle flap has many merits:(1)
The operating time is short, sometimes
less than one hour. (2) The operation
can be finished without microsurgical
techniques. (3) The muscle flap surgery
can be done concomitantly with bone graft-
ing and it is of great value when there is
bone infection (Kojima, T., 1984; Mathes,
SET.., T884Y.

In 1966 Ger introduced the soleus muscle
flap for open tibial fractures. Subseque-
ntly other surgeons have reported their
The muscle
The flap

has robust blood supply from the popliteal

experience using this muscle.

has the following features (1)

artery, posterior tibial artery and peron-
eal artery. (2) It is easy to be transp-
osed from either the medial or lateral

approach (Mathes, S.J. and Nahai, F., 1982
). (3)

is long so can be split for different sSized

The muscle volume is large and it

TABLE |

TABLE 1

Muscle for reconstruction

Soleus 6

Soleus and

Extensor digitorum longus 1
Soleus and Percneus brevis 1
Total 8

il
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defect. (4) If the defect is on the
medial side of the middle third of the leg
, a distally based soleus muscle can be of
use (Fayman, M.S., et al., 1987; Mathes,
et al., 1980).
0f the 8 patients we report, nocne have
developed bony exposure. In our 1 case
with a complication, we think the leg
trauma was more severe and treated too
late. This patient had extensive rehabil-
itation but still shows a functional Iloss
The other patients are currently ambul-
atory with no wounds. We feel that better
resulas are likely if the patients are

treated as soon as possible after trauma.

FIG |
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TABLE 2

TABLE 2
CASE SUMMARIES
-_'—_-_-_-'—_
case Age Cause Follow up Wound condition Final result
< Sex period
A ——————
1 40m motorcycle 42m soft tissue defect 8%x10 cm, tibial
exposure 2X5 cm helling
2 35m motorcycle 40m compound tibial and fibula fracture,
exposed tibia 8cm healing
3 18f car 32m compound tibial and fibula fracture,
exposed tibia 6cm healing
4 30m motorcycle 20m bilateral tibial and fibula fracture,
exposed tibia 4cm healing
5 30m car 18m compound tibia and fibula fracture,
exposed tibia 7cm healing
6 55 snake bite 18m osteitis, unstable scar with
hischarge healing
7 19m motorcycle 12m compound tibia and fibula fracture, knee extension
exposed tibia 18cm lag 20°,Ankle
dorsiflextion
lag 15°
8 40m motorcycle 12m compound tibia and fibula fracture,
tibia exposure 6cm healing

FIG 2

S

Figure 2 (Right leg; foot to

right)

B.Postoperative follow-up 1% years.

A.Unstable scar with chronic discharge for 37 years.
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