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Abstract

Background: The gastrocnemius muscle flap is widely used for reconstruction of soft tissue defects
around the knee and upper one third of the leg. In this study, the gastrocnemius flap and its application
for the coverage of mega prosthesis around the knee joint is being studied. This study aims to evaluate
the clinical and functional outcomes of reconstruction with gastrocnemius muscle flap for coverage of
knee mega prosthesis.

Methods: This study was conducted from June 2024 to June 2025 on 7 patients treated with
gastrocnemius muscle flap for coverage of mega prosthesis around the knee joint. Medial head was
used in 5 patients and lateral head was used in 2 patients. The outcomes of the procedure including
postoperative complications like wound infection, skin necrosis and functional outcomes were
evaluated.

Results: The patients ages ranged from 15 to 40 years. All cases achieved complete flap survival
(100%) with wound healing within 14-21 days. No postoperative wound infection or donor site
morbidity was observed. Functionally, all patients regained a near-normal range of motion at the knee
and ankle. Most patients resumed normal ambulation and daily activities within 2-3 months. Cosmetic
outcomes were satisfactory.

Conclusion: The gastrocnemius muscle flap remains a reliable and versatile option for soft tissue
coverage around the knee for the coverage of mega prosthesis. This study highlights its advantages of
minimal donor site morbidity, excellent flap survival, and favorable functional outcomes.
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Introduction

With the increasing number of knee prostheses and the existing risk of skin necrosis or
infection, the gastrocnemius flap is the “cornerstone” of the strategy for dealing with cases of
prosthetic knee replacement.

Surgical site infection is the most significant complication associated with mega prosthesis
used in large defects after the removal of tumor tissue in extremities. However, infections of
mega prosthesis are known for their high resistance to treatment and represent one of the
most notable factors leading to amputation [l with a significant occurrence noted during the
first year post-surgery.

Literature emphasizes that inadequate soft tissue coverage and poor postoperative support
significantly contribute to increased rates of surgical site infections that leads to an infected
implat. Researchers have thoroughly examined how well-vascularized pedicled muscle flaps
used in these areas affect the rate of surgical site infections, striving for ideal soft tissue
integration 21, The gastrocnemius flap coverage is the most preferred and reliable procedure
for the coverage of prosthesis. In the literature, certain authors assert a notable reduction in
surgical site infection rates, from 36% to 12%, with the use of this flap technique .

We present a comprehensive surgical technique and its results in seven patients who received
gastrocnemius muscle flap coverage for knee joint megaprosthesis.

Materials and Methods

This prospective clinical study was conducted in the Department of Orthopaedics and Plastic
Surgery, Yashoda Hospital, Somajiguda, between January 2024 and January 2025. A total of
seven patients within the age between 15 to 40 years of age, who underwent knee joint
megaprosthesis reconstruction following wide oncologic resection were included. Patients
with poor general condition, systemic infection, or vascular compromise of the lower limb
were excluded from the study.
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Preoperative examination of the patient was done and the
extent of resection and coverage area discussed with the
orthopedic team. The orthopedic team are informed that care
is to be taken to preserve the medial and lateral sural vessels
supplying the gastrocnemius muscle without compromising
oncological clearence. After the orthopedic procedure the
wound is assessed and planning done. Depending on the
coverage needed on the medial or lateral side,
Gastrocnemius flap elevation is planned.

Surgical Technique

The patient is positioned supine on the operating table. The
regular incision for gastrocnemius flap elevation begins at
the mid-calf level, approximately 2 cm posterior to the
medial border of the tibia or lateral border of fibula, and
curves proximally along the medial or lateral aspect of the
leg to reach the popliteal fossa. In this study, the exposure
already achieved by the orthopedic team for tumor resection
is utilized and additional incisions were taken to proximally
or distally for exposure and harvest of the muscle. The
crural fascia is incised in line with the skin incision. The
fascia and overlying skin are then elevated off the
underlying musculature as far as the intermuscular plane
between the two heads of the gastrocnemius. Dissection
begins by separating the medial and lateral heads of the
gastrocnemius in the midline. The sural nerve and lesser
saphenous vein, which are identified along the lateral border
of the medial head, are carefully dissected and retracted
posterolaterally.

The aponeurotic plane between the two muscle heads is
progressively incised, separating the muscle bellies from
distal to proximal. The space between the proximal portions
of both heads is developed with particular attention to
preserving the neurovascular pedicle, which lies
approximately 2-3 cms above the popliteal fossa. The plane
between the gastrocnemius and soleus muscles is then
identified and developed through blunt dissection. This
plane also contains the plantaris tendon. Once adequate
mobilization is achieved, the distal tendon of the head is
divided, and the flap is elevated from distal to proximal.
Gastrocnemius muscle provides a long muscular body with
a wide arc of rotation, allowing easy coverage of the
megaprosthesis at the upper third of the leg with medial
head providing more coverge than with lateral head. The
muscle flaps are elevated upto the origin of the pedicle and
pedicle isolated for maximum coverage of the implant. The
islanded flap is used to cover the prosthesis over the lower
knee and proximal part of the leg. During transfer, care is
taken to ensure that the proximal portion of the muscle and
its vascular pedicle are not excessively stretched,
particularly when the knee is in full extension.

Patients were restricted in a knee brace with the leg raised
for 2-3 weeks. Gentle passive ROM were started at 2-3
week, succeeded by progressive active physiotherapy after
3-4 weeks. Patients were monitored at 2 weeks, 1 month, 3
months, and 6 months after surgery to assess flap viability,
healing of the wound, complications at the donor site, and
functional recovery.

Clinical results were assessed by examining flap viability,
healing duration, incidence of infection and complications at
the donor site. Functional results were evaluated by
measuring the range of motion at the knee and ankle,
recovery of gait, and the duration taken to resume normal
activities. All data were gathered and evaluated because of
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the limited sample size.

Results

Table 1 presents the demographic and clinical results of the
seven patients who received reconstruction with the medial
gastrocnemius muscle flap for soft tissue coverage after
knee mega prosthesis implantation. The individuals ranged
in age from 15 to 40 years, consisting of five males and two
females. Medial head of gastrocnemius was used in 5
patients and lateral head in 2 patients. All flaps
demonstrated total survival (100%), with no cases of partial
or full flap loss. The healing time for the wound varied from
14 to 21 days, and there were no signs of postoperative
infections or complications at the donor site noted in any
instance. All patients reached independent walking ability
within 8 to 12 weeks and returned to regular activities
within 2 to 3 months after surgery. The aesthetic result was
pleasing in all patients, noted for its favorable contour and
mild donor site deformity.

Discussion

It is of vital importance to cover the mega prosthesis around
the knee joint to avoid infection following the
reconstruction of knee joint with muscle tissue that has
abundant blood supply and reinforces the strength of the
joint ™. Multiple choices exist for repairing soft tissue
defects surrounding the knee joint, such as local skin,
muscle, and myocutaneous flaps. Reconstruction with a free
muscle flap is essential for significant defects ). We have
described seven patients who received gastrocnemius
muscle flap coverage for knee joint megaprosthesis.
Identified risk factors for infection of a megaprosthesis are
insufficient soft tissue coverage, extended and multiple
surgeries, immune suppression, anaemia and
hypoalbuminemia, chemotherapy, radiation treatment, extra-
articular resection, hematoma development, and comorbid
conditions like diabetes ). Morii et al. indicated that skin
necrosis and superficial infection were risk factors for deep
infection following reconstruction using megaprostheses
near the knee. In the distal femur, the removal of three or
four quadriceps muscles was linked to notably greater
occurrences of skin necrosis, superficial infections, and deep
infections compared to one or two muscle resections [7).
Skin necrosis results from the severing of the perforator due
to significant subcutaneous detachment and inadequate
vascular supply within the skin. Lack of soft tissue coverage
leads to skin necrosis, which heightens the risk of severe
infection and deteriorates the patient's outlook 1.

Muscle flaps are an effective treatment choice in instances
of failure; they provide adequate prosthetic coverage and
enhance vascularization along with the delivery of nutrients
to the knee region. Muscle flaps offers a richly vascularized
and significant tissue volume for the removal of voids.
Muscular flaps demonstrate benefits over fasciocutaneous
flaps in treating chronically infected wounds due to
enhanced collagen accumulation and stronger suppression
of bacterial proliferation . Various local and free flaps
have been employed; nevertheless, the gastrocnemius
muscular flap remains the most frequently used technique
for knee defect reconstruction because of its dependability
and straightforward harvesting. The medial head of the
gastrocnemius receives blood from the medial sural artery
and can be rotated to address soft tissue defects in the
medial, anterior, and upper areas of the knee '), while the
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lateral head for defects over the knee, lateral and anterior
aspects of the knee and upper one third of leg.

Numerous authors have referred to the gastrocnemius
muscle flap as a salvage method for supplying soft tissue
coverage in cases of failed or infected knee arthroplasty
with tissue loss, as well as an appropriate graft choice in
tumor surgeries [!!l. Few authors have documented excellent
outcomes utilizing this flap following loss of the patellar
tendon during complex knee arthroplasty. Reports also
indicate its successful application following infection of the
native knee and chronic osteomyelitis of the tibial tuberosity
[12, 13]

In this study, coverage with a gastrocnemius muscle flap
enabled complete coverage of the megaprosthesis area and
did not lead to skin necrosis, wound infection or implant
infection. A multicenter collaborative study is required to
analyze a significant patient population and identify the
most suitable muscle flap for soft tissue defect coverage in
distal femoral replacements due to bone tumors.

Table 1: Demographic and clinical outcomes of the seven patients

Parameter Observation / Qutcome (N=7)
Age range (years) 15-40
Gender (M/F) 52
astrocnemius muscle flap- Medial
Type of flap hiad - 5 cases, Lateral heag — 2 cases
Flap survival rate 100%
Wound healing time 14-21 days
Postoperative infection None
Donor site morbidity None
Return to normal activities 2-3 months

A B

Fig 2: Gastrocnemius muscle flap for the coverage of mega
prosthesis

Conclusion
The outcomes of this study reinforce the idea found in the
literature that the medial gastrocnemius muscle flap is the
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primary treatment for coverage of knee megaprothesis
which decreases the incidence of complications with
satisfactory outcomes in terms of function with minimal
donor site morbidity. The islanded gastrocnemius flap is the
most versatile and reliable flap for the coverage of mega
prosthesis over knee and proximal leg.
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