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Analysis of the curative effect of limb salvage therapy in
patients with soft tissue sarcoma who underwent extensive
resection combined with skin flap transplantation
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Abstract

Purpose: Patients who were diagnosed with soft tissue sarcoma (STS) of limbs and met the indications
for amputation because of no effective soft tissue coverage after extensive tumor resection were
treated with skin flap transplantation and therapeutic courses were observed.

Methods: A total of 23 patients, pathologically diagnosed as soft tissue sarcoma from January
2011 to June 2015 and whose effective soft tissue coverage was not guaranteed due to extensive
tumor resections were included. They underwent extensive tumor excision and skin flap grafting.
The postoperative follow-up, tumor control and functional recovery was evaluated as per the
Musculoskeletal Tumor Society (MSTS) score.

Results: The follow-up time was from 8 to 60 months, with an average follow-up of 39.69 months. Of
the 23 patients, 10(43.47%) died of tumor metastasis from 8" to 23 months after surgery. In these
10 cases, 2 cases (8.70%) subsequently underwent amputation because of local tumor recurrence.
The remaining 13 patients are recurrence free till date of follow up. The MSTS limb function score
at 3 months after surgery of all patients were 7-28 points, with an average of 22.56 points, and the
excellent and fair scores are observed in 91.30% of patients.

Conclusion: For patients who cannot achieve effective soft tissue coverage after extensive resection
of soft tissue sarcoma and meet the indications of amputation can have limb preservation by
extensive tumor resection combined with skin flap transplantation with a good functional results.

Keywords: Soft tissue sarcoma; Amputation; Skin flap; Limb salvage

Introduction

There is been extensive research on soft tissue
sarcoma'?, but it is still in the top of research
because of its rise in incidence, death rate and
its treatment related complexities. According to
the study of Danish scholars, 5-year and 10-year
mortality rate of soft tissue sarcoma are 32.8%
and 36.0% respectively®. Soft tissue sarcoma is
a malignant tumor derived from non-epithelial
tissues. The sources include fat, fascia, muscle,
fiber, lymph and blood vessels. About 60% of
STS occurs in the limbs, 19% in the trunk, and
other parts of the peritoneum, back and neck,
etc. Even in recent years, the treatment of soft

tissue sarcoma is mostly by amputations rather
than limb salvage*®. Surgical treatment is the
method for local control of soft tissue sarcoma,
no matter what kind of neoadjuvant / adjuvant
treatment is taken before or after surgery.
However, if the limb salvage treatment cannot
achieve an effective margin free resection of the
tumor and effective soft tissue reconstruction,
the only effective method is to do amputation®,
with sacrifice of the limb of patient and deformed
body image. In recent years, the development
of flap transplantation technology has brought
better options to patients with STS. This article
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retrospectively analyzes the clinical data of
23 patients diagnosed as STS by pathological
examination in our hospital, from January 2011
to June 2015. They underwent extensive tumor
resection combined with skin flap transplantation
for the purpose of limb preservation. They
were followed up and evaluated according to
Musculoskeletal Tumor Society(MSTS) functional
score, and obtained good results’. The result
proved that extensive tumor resection combined
with skin flap transplantation is a feasible method
of limb salvage treatment for soft tissue sarcoma.

Methods

Inclusion criteria: All the patients were
confirmed by histopathology examination as STS.
Clinical data about treatment courses, clinical
staging and follow-up records were obtained
via the case notes. The ethical clearance was
obtained form institutional IRB.

Exclusion criteria: STS patients with dysfunction
of liver, kidney or other organs, severe
cardiovascular and cerebrovascular diseases with
complex conditions difficult to make an effective
evaluation were excluded.

General information

Altogether 23 patients were eligible for
evaluation, among them 13 were males and 10
were females; they were ranging from 13 to 65
years of age, with an average age of 46.04 years.
According to the pathological classification: 8 were
undifferentiated pleomorphic sarcoma (UPS),
6 were liposarcoma, 3 were leiomyosarcoma, 2
were dermatofibrosarcoma protuberans (DFSP)
and 4 were synovial sarcoma. Anatomical location
wise: 3 were of shoulder and upper arm, 8 were
around the thigh and hip joint, 7 were around the
knee joint and 5 were around the calf. Surgical
staging(Enniking stage): 8 in stage IB, 14 in
stage IIB, and 1 in stage Ill. There were 19 cases
of primary operation and 4 were re-operated.
Before surgery, all the cases underwent biopsy or
the original pathological results were confirmed
to be soft tissue sarcoma. Metastatic work up was
done with CT examination. MRI was performed to
evaluate the primary tumor site and was used for
preoperative plan of resection to determine the
scope of surgical resection and to determine the
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method of repair of soft tissue defect.
Surgical methods
Tumor resection:

Extensive tumor resection was performed in all
cases, that is, the resection was carried out in
the healthy soft tissue outside the tumor area,
with near about 3 cm margin from the edge of
the tumor, combined with the compartmental
anatomical excision to ensure the adequate
margin. Post-operative pathological examination
confirmed that the margin was negative.

Repair and reconstruction of soft tissue
defects.

In STS of the Shoulder and upper arm in 3 cases:
the local skin flap was transferred to cover the
exposed bone, and then free skin grafting was
performed in the rotational defect. In 8 cases with
tumor around the hip joint, 5 had local muscle flap
transferred to cover the nerves, blood vessels or
bone exposure, and then free skin graft; 3 cases
had greater trochanter bone exposure and lateral
thigh soft tissue defect, they were repaired using
anterolateral thigh perforator skin flap plus split
thicknessskin grafting coverage. In 7 cases where
tumors were around the knee joint: 3 cases were
repaired with the medial head of gastrocnemius
muscle combined with split thicknessskin grafting;
4 cases were repaired with the posterior tibial
artery perforator flap. In the 5 cases of calf STS,
3 cases were repaired with the posterior tibial
artery perforator flap and 2 cases were repaired
with sural nerve rotational flaps.

Evaluation of functional recovery

In the follow-up period from 8 to 60 months after
surgery, the MSTS functional score was recorded
at 3 months after surgery to evaluate the limb
function. MSTS score> 20 was considered
excellent, 10-20 was fair, and 0-9 was poor.

Results

After extensive resection of 23 cases of soft tissue
sarcoma, various methods were used to repair
soft tissue defects, and all skin grafts and flaps
survived. After 8-60 months of follow-up and an
average follow up of 39.69 months. 10(43.47%)
cases died of tumor metastasis from 8months to
23 months after surgery, among these 2 (8.70%)
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cases underwent amputation because of tumor recurrence. Remaining 13 patients had no necrosis of
the flap and limb function is good. The MSTS score recorded at 3 months after surgery of all patients
were ranging from 7 to 28 points, with an average of 22.56 points; categorically speaking MSTS scores
were poor in 2 cases, fair in 1 case and were excellent in 20 cases which confirms excellent and fair
MSTS score of 91.30%. Four patients developed symptoms of neurological dysfunction after surgery,
but all recovered within 3 months. Overall 5-year survival rate is 56.52%.

Example Cases

Figure 1: (1) 65 years old, female diagnosis: Undifferentiated Pleomorphic Sarcoma (UPS) of the left
knee joint, underwent extensive tumor resection, and repair of soft tissue defect with posterior tibial
artery perforator flap.

Figure 2: (2) 60 years old, male, diagnosis: Leiomyosarcoma of the left lateral thigh recurred after
surgery, extensive tumor resection was performed, the anterolateral thigh perforator flap was used to
repair the soft tissue defect at the greater tuberosity, and free thigh skin grafting.

Figure 3: A 13-year-old male child, diagnosis: dermatofibrosarcoma protuberans (DFSP) of the distal
right leg, underwent extensive tumor resection, and repair of soft tissue defects with sural nerve
nutrition flap.

Discussion

The principle of surgical treatment of soft tissue
sarcoma is the margin negative resection of
tumor®. Therefore, the surgical treatment of soft
tissue sarcoma requires complete removal of
tumor along with adequate tissue margins, but
the problem that follows is a large soft tissue
defect and cavities resection site. Repair of the
soft tissue defect and residual cavity are the
prerequisite of the healing of the wound for soft
tissue reconstruction®'®. However, sometimes
it is difficult to repair soft tissue defects after
tumor resection. Before the flap transplantation

is immature, patients with this type of soft tissue
sarcoma can only choose to undergo amputation.
For the repair of soft tissues, the goal should be
to repair defects, rebuild function, and improve
appearance®. If these goals are not achieved,
the harm of repairing the soft tissue to save
limbs outweighs the advantages, and it is better
to perform amputation. In recent years, with
the improvement of surgical technique, the
continuous research on the concept of sarcoma
and anatomical barriers and the development
of imaging technology, patients can be pre-
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operatively staged, and meticulous surgical plans
can be formulated. More and more patients
with soft tissue sarcoma get the chance of safe
limb salvage surgery. Distant metastasis is not
a contraindication to limb salvage surgery.
Plannings of repair of defect site and size of the
tumor resection were done before surgery and
the appropriate flap for reconstruction. At the
same time, if the tumor is adequately resected,
synchronous soft tissue reconstruction can be
done; for those with insufficient tumor resection
margins, delaying soft tissue reconstruction should
be recommended'?. Due to the aggressive nature
of soft tissue sarcoma, it often violates outside of
the anatomical compartment. Even due to some
inappropriate surgical treatments, extensive or
radical resection of soft tissue sarcoma of the
limbs will form soft tissue defects with exposed
joints or bone tissue. Because there is no soft
tissue bed covering, there isn’t a simple method
to repair the wound, then a flap transplantation is
required to fill the large soft tissue defect caused
by tumor resection.

This group of cases used different methods to
repair soft tissue defects after resection of soft
tissue sarcoma, and all achieved satisfactory
clinical results. The 5-year survival rate(56.52%)
did not drop significantly, compared with other
studies®®. Our experience is that where a simple
and reliable method can be used to repair soft
tissue defects, we should try to apply simple and
reliable methods to repair soft tissue defects
(such as vascularized muscle flaps or musculo-
cutaneous flaps). Some patients with soft tissue
sarcoma require radiotherapy and chemotherapy,
and non-healing wounds will delay the treatment
and even lead to failure of limb salvage treatment.
In other areas that are difficult to cover with
muscle flaps or musculocutaneous flaps, such as
around the knee joint or distal calf, we choose to
cover with vascular perforator flaps or sural nerve
nutrition flaps. Vascular perforator flaps are skin
flaps that only use skin perforating vessels to
supply blood. Because muscles and well-known
blood vessels are not cut, they have little impact
on limb function, and have the advantages of
excellent wound healing and rich blood supply.
Currently widely used perforator flaps include
anterolateral femoral flap, radial artery perforator
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flap, ulnar artery perforator flap, peroneal
artery perforator flap and posterior tibial artery
perforator flap. Among them, the posterior tibial
artery and peroneal artery perforator flaps are
good choices for repairing soft tissue defects in
the distal leg and ankle!*¢,

Bias or shortcomings of this article: According
to previous literature reportst’?° and the
author’s experience, the treatment of soft tissue
sarcoma did not effectively solve the problem of
postoperative soft tissue defects in the early years,
and amputation was the main method. In case of
flap transplantation, due to the immature flap
transplantation technology, most of the local flap
necrosis occurred and eventually ended in salvage
amputation. As a result, the previous data is
missing, and this article lacks a convincing control
group. At the same time, in this retrospective
study, due to the limited number of disease
sources in the region, the sample size is small and
does not have authoritative representativeness.
Extensive tumor resection combined with skin
flap transplantation for limb salvage treatment
of soft tissue sarcoma still needs further case
collection and research.

Conclusion

In the treatment of soft tissue sarcoma of limbs,
If tumor resection will lead to a large soft tissue
defect, extensive tumor resection combined
with skin flap transplantation can be considered
for limb salvage in stead of amputation. The
treatment results are good, and it is a feasible and
reliable method for the treatment of soft tissue
sarcoma.
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