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SUMMARY
This paper presents 11 clinical cases with soft tissue

defect of lower leg and foot. The reconstructive surgery of
the wounds involves 14 pedicle flaps: five of which are
gastrocnemius; nine are sural flaps. The etiology of the
defects is various: 6 of the patients are with deep burns of
the lower limbs; 3 with deep frostbite; 2 with different
trauma. The patients are aged between 27 and 79. The
obtained results and the applied reconstructive methods in
the treatment of soft tissue defects of the lower extremities
are discussed.
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INTRODUCTION
The reconstructive treatment of deep soft tissue

defects of the lower limbs presents quite a challenge to the
surgeon because of the anatomy and functional
characteristics of the body area involved. Particular
attention is required when treating traumatized knee, ankle
joints and foot. Split-skin or full-thickness graft is generally
applied in deep trauma involving only the skin, while cases
with exposed tendons, bones and ligaments require a
different surgical approach and more stable soft-tissue
coverage (1). The excision of non-vital tissue may lead to
opening of the joint, therefore it is vital that the surgery
should both stabilize the joint and restore its full mobility.
In such cases the method of choice is a flap which may be
pedicle or free (2).

MATERIALS AND METHODS
During the period 2001-2010 fourteen pedicle flaps

were applied in 11 patients. The age of the patiens was
between 27 and 79. The cases are: five with deep knee burn;
one with burn in both feet, three with frostbite; two with
different trauma. The Application of the flap is determined
by the size, location and the depth of the defect, regardless
of the etiology of the wound. The accompanying diseases
are not considered contraindications for treatment with
flaps. Five reconstructions were performed with
gastrocnemius flap, nine with sural flap. The medial head
of gastrocnemius was used in four patients and the lateral

head in one. A subcutaneous tunnel at the level above the
proximal part of the tibia is formed medially or laterally
depending on which muscle head is going to be used. The
flap is passed through the subcutaneous tunnel and is
spread over the anterior surface of the knee joint. It is fixed
to the wound edges by single stitches. The muscle is
covered with a split skin graft meshed at a 2:1 ratio. S u r a l
flaps were elevated as a fasciocutaneus flaps, including the
neurovessel bundle and strip of deep fascia 2,5cm wide. The
dimensions of the smallest sural flap were 6.5 x 7 cm and
the measurements of the biggest one were 8 õ 10 cm. The
donor site was covered with free skin graft. Two cases with
frostbite required simultaneous application of two sural
flaps to both feet.

RESULTS
Successful results were observed in 10 (83,33%)

cases. Complete tissue coverage and good function of the
injured joints and feet were achieved. Partial lesion of the
free skin graft was observed in two patients (16,67%) with
m. gastrocnemius flap which did not require additional
surgery. One (11,11%) complete flap loss of sural flap was
observed. After wound granulation, full thickness skin graft
was applied and the result was satisfactory. Distal edge
necrosis appeared in 4(44, 44%) cases. Two of them were
caused by compression of the flap because the patients
failed to observe the postop rules. The skin island was lost
in two patients who suffered from diabetes. In the last two
cases the defects were covered with full skin graft.

CLINICAL CASES
Patient No. 1 Male aged 44 with deep frostbite. After

demarcation of the necrotic tissue, the patient underwent a
transmetatarsal amputation. Two sural flaps were applied
with skin island size 7,5/9ñì. and 7/8ñì. Total loss of the
flaps on the left calcaneus was observed. The defect was
skin grafted.
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Fig. 1. A. patient with frostbite of both feet. Â. Two
sural flaps were applied. C. Complete flap loss of sural flap
of left food was observed. Result 4 day p.o.

Patient No. 2 Male, aged 47, admitted to hospital one
week after thermal hot surface contact burn of the left heel
and foot. Local infection was present. After drainage of the
wound, treatment with antibiotics and debridement, the heel
defect was covered with sural flap, with skin island size 6x7cm.
The donor site and the foot defect were skin grafted. The
flap survived completely. The rest of the wound was covered
with free skin graft (fig. 2)

Fig. 2. A. Patient with infected deep burn of the left
heel, foot with drainage. B. Distal sural flap was elevated.
C. Result 14 days p.o.

Patient No. 3 Female, aged 77, with III degree flame
burn of the right thigh, knee joint and lower leg. During
necrectomy destroyed periost and partial necrosis of the
patella were observed. After debridement medial
gastrocnemius flap was applied. Thigh and lower leg wounds
were covered with skin graft. The flap survived completely.
Partial lesion of the free skin graft was observed.
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of the distal edge of the flap appeared. The residual defect
was skin grafted.

Fig. 3. A. Flame burn III degree of the knee . B. The
knee wound was covered with medial gastrocnemius flap.
C. 20 days post operation.

Patient No. 7 Male, 42 year old, with traumatic defect
of the left foot, observed osteomyelite of calcaneus bone.
After debridement the defect of the heel was covered with
distally based sural flap 7/6 cm (fig. 4). The donor site and
wound of the foot were covered with skin graft. Necrosis

Fig. 4. A. Post traumatic defect of the foot. B. The
defect was treated with distally based sural flap and the foot
wound was covered with skin graft. C.30 days after
operation
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DISCUSSION
The aim of the reconstructive work of the lower leg

is to obtain adequate functional and aesthetic results with
minimal donor site morbidity. In cases of full destruction of
the skin alone, debridement followed by skin grafting is the
most common method of treatment. When trauma extends
deeper and results in either bone devoid of periosteum,
exposure of tendons, open joint or observed infection,
traditional skin grafting is not suitable. Random flaps
consisting of skin and subcutaneous tissue that survive
based on its own blood supply can be applied in small size
wounds (3).Unlike random flaps, pedicled and free flaps have
much wider application in the treatment of deep wounds
because of their flexibility in size, high survival rate, and
stable soft tissue coverage (4).Free flap transfers can
provide good coverage in one stage (5). However, the
disadvantages associated with the application of free flaps
are donor-site morbidity, long operating hours, besides they
require a practiced surgical team. Free flaps are suitable in
cases when the availability of local flaps is limited in patients
who have suffered from deep burn or other trauma with
surrounding tissue necrosis (6,7).

The gastrocnemius muscle flap, described by Ger R.
(in 1971) as a muscle flap (8), is used in cases of exposed
bones, tendons, damaged patella tendon, or open knee joint.
The flap is widely applied to cover defects of the knee, the
proximal tibia and femur (9). The lateral head of the muscle,
compared to the medial, is used more rarely in
reconstructive surgery(10). The reasons for its restricted use
are the size and the limited arc of rotation as well as the
potential risk of peroneal nerve palsy of the muscle that
might be caused by the surgical procedure itself (11) The
medial head of the gastrocnemius muscle, which is the part
mostly used, meets all requirements needed for a successful
wound coverage (13). Certainly there are cases when the
application of the lateral head is preferred and that happens
in cases of wounds in the proximal part of the tibia and the
lateral surface of the knee. There are disadvantages
associated with the application of the gastronemius flap
such as deformation of the donor area (14). Additional

damage to the donor site is caused by the application of
the myocutaneous gastrocnemius flap, proposed by Mc
Craw (in 1976), and it requires subsequent coverage of the
donor site with free skin graft (20). For that reason we prefer
the application of the muscle flap alone which is
subsequently covered with free skin graft. In our experience
the advantages of the gastrocnemius flap prevail over its
disadvantages. The surgical technique is relatively easy to
perform and it requires less time than free tissue transfers.
Furthermore, the gastrocnemius flap provides better tissue
coverage, greater stability to the knee joint.

The distally based sural flap, reported by Masquelet
et al. (1992), is a very popular method to cover defects of
heel and foot (15). The vessel pedicle consists of sural
nerve, superficial sural artery and a vein. The sural flap could
be applied in defects with different etiology such as burns,
frostbites, mechanical traumas, difficult healing wounds(16).
The main problem observed in this kind of flap is venous
congestion which is a serious condition that requires prompt
treatment (17). In order to avoid it, Yilmaz et al. leave a
distally extended skin island (18). Thus, the pressure on the
flap vessel is decreased. Other authors have proposed
delayed sural flap to diminish the level of flap necrosis (19).

The sural flap has a number of advantages for the
coverage of large and deep defects of the foot: good blood
supply; small deformation of the donor site; easy dissection;
no damage to big vessels. It has large arc of rotation and
does not require sacrifice of any major artery, and, as a
result, moderate-to-large-sized defects can be covered
adequately. The dissection technique is simple, and donor
site morbidity is minimal.

CONCLUSION
The pedicle fasciocutaneous and muscle flaps are

used in reconstructive surgery to treat large and deep
defects of the lower leg. Full tissue coverage, functional
recovery and good aesthetic results are achieved with
minimum damage to the donor site. In addition, the surgical
procedure is relatively short and easy to perform, and it
doesn’t require microsurgical skills and instruments.
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