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INTRODUCTION

Lower extremity trauma due to a car crash or war
mine explosion is still challenging. The early history
of the lower extremity reconstruction dates back to the
Hippocrates (460-370BC). Since then, until the First
World War, amputation was the best option for saving
the lives of the patients.!") Sushruta Sumhita (600BC)
was the first person who used the cheek flap for nasal
reconstruction.”” However, the new era of the flap
reconstruction commenced during the First World War.
Although in that time Stark was the first person who used
muscle flap to cover lower extremity due to osteomyelitis,
the first report of the lower extremity reconstruction by
muscle flap was done by Ger.””) Gastrocnemius muscle
has also been used to cover the exposed implant of tibia
and knee prosthesis.®* Early coverage of the complicated
wound of the tibia by the gastrocnemius muscle flap can
prevent major complications.®®

Based on the Mathes and Nahai classification”
for vascular pedicle, gastrocnemius muscle flap is
classified as type one and it has one vascular pedicle.
The gastrocnemius muscle flap is often used to cover
soft tissue defects of the knee and the upper third of the
leg. Its major benefits include minimal donor morbidity,
easy harvest and reliability.®

CASE PRESENTATION

A 76-year-old man was brought to the emergency
room of our center because of a car crash .He had
multiple traumas. Traumas to the head and neck, chest,
and abdomen were rolling out. His right leg was injured
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and the tibial bone was fractured at plateau and upper
tibial shaft but without vascular trauma. He was admitted
in the emergency ward after stabilization.
Treatment

The patient was taken to the operation room under
spinal anesthesia. Open reduction and internal fixation
of the tibia fracture was performed by hardware plate.
Few days after the operation, soft tissue necrosis was
seen at the incision site and the implanted hardware was
exposed Figure 1. It was decided to cover the exposed
hardware by medial head of the gastrocnemius muscle
flap. Then the patient was taken to operation room. After
preparation under spinal anesthesia in the supine position,
the right limb was externally rotated and the knee slightly
flexed. The incision started at midcalf, 2 cm behind the
posteromedial border of the tibial bone, and was curved
proximally to reach the popliteal fossa. Then, the skin,
subcutaneous tissue and deep fascia were incised on the
line of the incision, and a large skin flap was retracted
posteriorly until the plane between the two heads of the
gastrocnemius muscle was exposed. The intermuscular
plane was developed with finger between soleus and the
medial head of the gastrocnemius. The plantaris tendon
was dissected, the sural nerve and the saphenous vein
between the two heads of the gastrocnemius muscle
were identified and saved. Then distal tendon of the
medial head was divided. The muscle was progressively
raised in a distal to proximal direction by cutting the
aponeurotic sheet that joins the two heads. The motor
to gastrocnemius was easily accessible but not divided.
The medial head was completely freed (Figure2).
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A tunnel was made underneath the bipedicle
fasciocutaneous flap between the incision and exposed
hardware. The muscle was passed through the tunnel. The
muscle flap was inset and covered the wound completely
(Figure 3). Afterwards, the muscle flap was covered by
split thickness skin graft from the same thigh and the
grafted area was tied over (Figure 4).

Figure 1. Right tibial bone fracture and exposed hardware after
open reduction and internal fixation.

Figure 2. Right medial head of gastrocnemius is freed and ready
to transfer to the donor area.

Figure 3. The medial head of the gastrocnemius is passed
through fasciocutaneous tunnel and inset to the donor area.

Outcome

After five days the tie over of the grafted muscle flap
was removed. Complete healing of the exposed area and
exposed hardware occurred without any complication
(Figure 5). Two weeks after gastrocnemius muscle flap
transfer, the patient was discharged from the hospital.
He had intact tibial and peroneal nerves and his arteries
were intact. He started physical therapy for getting the
range of motion for knee joint. The patient was satisfied
of his knee and limb function.

DISCUSION

The tissue defect has always been a challenge for
reconstructive surgeons. The first systemic procedure
using flap for repairing a mutilated nose in an adult is
attributed to Sushruta, who lived in the sixth or seventh
century BC. In 1892 the Italian surgeon Ignio Tansini,
the professor of surgery at the University of Pavia,
perfected the method of breast amputation for breast
cancer by radical removal of the tumor with the overlying
skin.!"” On an early attempt, Tansini covered the resulting
defect by a dorsal flap whose pedicle was based in the
arm pit. But the flap did not survive completely. Tansini,

Figure 4. The gastrocnemius muscle flap after removing of the tie
over, five days after the operation.

Figure 5. Final result of the repaired leg by the muscle flap.
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then, studied the vascular anatomy of the region with the
anatomist Sala and described the correct anatomy of the
pedicle of the latissimus dorsi muscle flap.('?

The gastrocnemius muscle is the most superficial
muscle of the posterior calf. It has two heads, medial
and lateral, which form the distal border of the popliteal
fossa. Each head can be used as a separate muscle or
musculocutaneous unit, based on its own pedicle. The
medial head originates from the medial condyle of the
femur and the lateral from the lateral condyle of the
femur Both heads insert to the calcaneus through the
Achilles tendon. The gastrocnemius muscle helps the
plantar flexion of the foot. One or both heads of the
muscle are expandable if the soleus muscle is intact.

The blood supply to the muscles has been studied and
defined, particularly by Mathes and Nahai, who proposed
a classification based on the type of vascularization
1981.77 Based on this classification the gastrocnemius
muscle is type I vascular pedicle which penetrates the
muscle belly at its proximal pole (the medial muscle
is supplied by the medial sural artery and the lateral
muscle is supplied by the lateral sural artery). Each head
of gastrocnemius is a good illustration of this type. The
muscular body of the medial head is longer and the arc
of rotation of the transfer allows easy coverage of the
inferior thigh, anterior and medial aspect of the knee,
and upper third of the tibia.(!V

Contraindications to the use of a gastrocnemius
flap and its medial head include vascular compromise
of the muscle itself by disruption of the sural artery
pedicle, compromise of the popliteal artery from which
it emanates, or occlusion of the proximal arterial tree.
Significant local trauma to the muscle itself, although
rare, prevents its successful rotation.!?

CONCLUSIONS

The gastrocnemius muscle flap and its medial head
are reliable to cover the exposed knee and upper third
of the leg, without any significant loss of the lower leg
and ankle function.
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