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Abstract

Use of medial gastrocnemius flap is part of the therapeutic array in soft tissue defect reconstruction for the upper-
third part of the leg in adults. Indications for this type of flap remain quite rare in children. We will report our
experience through two clinical cases and discuss the role of this type of flap in the treatment of soft tissue defect in

children.

Keywords: Flap; Gastrocnemius; Medial gastrocnemius; Soft tissue
defect; Pediatric plastic surgery

Cases

A 10-year-old boy suffered soft tissue defect following a crush injury
on his left leg with compound and Type 3B open fracture (Gustillo
classification) of the upper extremity of the tibia, which had not healed
1 month after the accident. A 14-year-old girl presented with soft tissue
defect secondary to surgical resection of an osteosarcoma of the
diaphysis of the tibia using the one-step Masquelet technique. For
these two patients, we used a medial gastrocnemius muscle flap with
upper pedicle for thin skin graft reconstruction (one-stage surgery,
graft harvested from the opposite limb) in order to cover the soft tissue
defect on the anterior side of the upper third part of the leg. In both
cases this simple technique completely covered the soft tissue defect,
furthermore the healing was quick and cosmetic and functional
outcomes at 18 months post-surgery were very good. In children,
plastic surgery is very conservative promoting simple management
techniques; however, teams should be aware of the medial
gastrocnemius flap in order to propose it without delay in specific
indications of traumatic or malignant soft tissue defects (open fracture,
material exposure) of the upper third part of the leg.

Introduction

This medial gastrocnemius flap technique was first published in the
seventies [1]. This muscle flap with proximal pedicle is characterized
by its reliability, sturdiness and lack of functional impairments.
Surgical indications are well standardized [2,3].

Soft tissue defect cover of the upper third part of the leg, anterior or
medial side of the knee

Filling a deep anatomic defect
Bone (fracture) or osteosynthesis cover

Even if this muscle flap is an integrant part of the therapeutic array
for soft tissue reconstruction in adults its indication is quite
confidential in children. In fact with pediatric plastic surgery
treatments are as conservative as possible due to the specific nature of

children with increased wound-healing capacities and skin laxity.
However, for specific indications this muscle flap can be proposed in
pediatric cases. We report our experience through two clinical cases.

Case 1

A 10-year-old boy, victim of a traffic accident, presented with soft
tissue defect following a crush injury on the upper third of his left right
leg with a compound open fracture (Gustillo Type 3B) of the upper
extremity of the tibia and proximal dislocation of the fibula.

Figure 1: Raise and rotation of the medial gastrocnemius muscle
flap.

Fracture reduction and stabilization (external fixation) stopped the
ischemia. There were no vascular lesions. Necrosis set in quickly on the
bruised skin. After necrosectomy, a soft skin defect (10 cm in
diameter) remained on the anterior side of the tibia with partial
exposure of the fracture site. VAC' therapy was implemented. In the
absence of appropriate bone cover, the use of medial gastrocnemius
flap was indicated. The technique was the same as the one used in
adults (Figures 1 and 2). One year post surgery cosmetic outcomes
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were excellent. However, bone consolidation was not achieved and the
child underwent bone graft and osteosynthesis.

Figure 2: Final cosmetic outcomes after the use of medial
gastrocnemius muscle flap before and after the skin graft.

Case 2

A 14-year-old girl presented with high-grade malignant osteoblastic
osteosarcoma of the upper third part of the tibial diaphysis. Following
neoadjuvant chemotherapy, complete resection of the tumor was
performed at the same time as the first step of the Masquelet technique
[4,5]. After resection and osteosynthesis material implantation a soft
tissue skin defect remained (10 cm in diameter) on the anterior side of
the proximal part of the leg. According to the need for fast wound
healing (postoperative chemotherapy), the wuse of medial
gastrocnemius muscle flap was indicated. At one year post surgery, this
patient was in remission from the osteosarcoma. She underwent the
second step of the Masquelet technique with an allograft. She started
walking again with no difficulties. Cosmetic outcomes were good for
the donor and receiver sites and the patient expressed her satisfaction
(Figure 3).

Figure 3: Cosmetic outcomes at 1-year post surgery.

Discussion

Ger and Efron were the first to publish the management of soft
tissue defect of the knee by use of medial gastrocnemius muscle flap

[1]. Since this flap is easily harvested and can be rotated [6] it has
become the technique of choice for covering soft tissue defect of the
anterior and medium side of the knee as well as the upper third part of
the leg [2]. Commonly seen in adults, its use remains confidential in
children. Pediatric plastic surgery requires proper knowledge of
healing specificities according to the child’s age and consequences on
growth and development. Rapid wound healing and potential skin
retractions make wound management more complicated in children.
Skin laxity permits the use of one-step wound closure techniques. In
spite of all the above, and in cases of soft tissue defect of the leg in
children the use of medial gastrocnemius muscle flap can be the right
indication for skin defect with open fracture or material exposure. In
fact, in case of fractures, this option should be implemented very
quickly to limit the risks of infections and non-unions. For
reconstruction after tumor resection, the use of this flap has been
described in adults [7]. Its indications can be extended to adolescents.
In fact, this technique can promote a rapid and proper cover of the
defect on surgical areas needing to heal quickly without further defects
(postoperative chemotherapy).

Conclusion

The use of medial gastrocnemius muscle flap in children remains
confidential. However, this flap is relevant in pediatric plastic surgery
and should be recognized and use without delays in specific
indications such as traumatic skin tissue defects (open fractures or
material exposure) and tumor-related defects on the upper third part
of the anterior side of the leg.
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