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A rare case of high-grade synovial sarcoma of the hindfoot
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ABSTRACT

Aim To report our personal experience in hindfoot reconstruction using an anterolateral thigh (ALT) free flap 
following radical resection of a high-grade synovial sarcoma.
Methods The patient underwent clinical and imaging assessments, and a biopsy of the lesion confirmed the 
diagnosis of synovial sarcoma (SS) of the hindfoot. A multidisciplinary team was involved to define the most 
appropriate therapeutic strategy. 
Results After radical resection of the tumor mass, soft tissue coverage of the extensive skin defect was 
achieved using an ALT free flap. No local recurrences were observed during the follow-up period. At ap-
proximately twenty-four months after surgical treatment, the patient is able to ambulate independently, with 
no significant limitations in daily activities.
Conclusion The complex management of this rare disease requires a dedicated reference centre for foot and 
ankle surgery, supported by a multidisciplinary team including expert orthopaedic and plastic surgeons, as 
well as specialized oncologists, to ensure accurate diagnosis and appropriate treatment. 
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INTRODUCTION 

Synovial Sarcoma (SS) is a rare mesenchymal-origin neoplasm 
(1) accounting for about 1% of all tumours and about 5–10% of 
all soft tissue sarcomas (STS) (2,3). It can occur at any age, but 
it is most commonly seen in older children and younger adults, 
where the prognosis is generally more favourable compared 
with SS in adults patients (3-5). Typically, in adult patients, it 
is considered an aggressive high-grade malignancy with a poor 
prognosis and a life expectancy of 5 years (6,7). Moreover, SS 
has a high metastatic potential (3), and its prognosis depends 
not only on the presence of metastases but also on factors such 
as size, grade, and location (4,6,8). 
The SS is defined by the specific genetic translocation be-
tween chromosomes X and 18, leading to the expression of 
SS18:SSX fusion proteins. This translocation is pathognomon-
ic for SS diagnosis and is an important diagnostic tool (9,10). 
According to the World Health Organization (WHO) classifi-
cation (1) of STS, SS commonly affects the extremities, trunk 
wall, and retroperitoneum (2). While the lower extremities are 
the most involved site, SS occurrence in the hindfoot is partic-

ularly rare, with only limited data available in the literature. 
A definitive diagnosis can only be obtained through a biopsy 
of a valid and representative tissue sample, which should be 
performed prior to any definitive surgery (11). 
Several different therapeutic approaches have been described 
in the literature. Surgical radical resection remains the gold 
standard for treatment of SS, significantly impacting overall 
outcomes and survival rates (12). Neoadjuvant and adjuvant 
radiotherapy is recommended for larger tumours (>5 cm), or in 
any case where a close margin may be required to preserve a 
major neurovascular structure or bone (11). It can play an im-
portant role in achieving local disease control by reducing the 
risk of recurrence, particularly in cases with localized SS. In 
patients with metastasis, lesion locally advanced, or unresect-
able tumours, radiotherapy (RT) can be useful for palliative 
purposes (3,12,13). The role of chemotherapy in SS manage-
ment remains controversial, with current evidence that it may 
be beneficial in selected cases, such as advanced or metastatic 
disease, while its routine use is not yet well established (14,15). 
Limb preservation and the achievement of an acceptable function 
have become the major goal of oncological and reconstructive 
surgery, and a multidisciplinary approach is required (16,17).  
The aim of this study was to report a rare case of high-grade SS 
of the hindfoot, treated with wide surgical resection and recon-
struction with an ALT free flap. To the best of our knowledge, 
this is one of the few cases in which this flap has been used for 
the soft tissues reconstruction of the foot in a patient affected 
by a malignant tumour.
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PATIENT AND METHODS

Patient and study design

A 54-year-old man with no signifi cant comorbidities came 
for the fi rst time to the Outpatient Clinic of Orthopaedics and 
Traumatology Department. He reported about twelve-year 
history of a progressively evolving soft tissue lesion located 
on the posteromedial aspect of the heel. Initially evaluated by 
several orthopaedic specialists, the patient underwent various 
diagnostic investigations, including ultrasound (US), X-ray, 
and magnetic resonance imaging (MRI); however, none of 
these allowed for a defi nitive diagnosis. A core needle biopsy 
was subsequently performed to obtain a histological specimen, 
which yielded a negative result. 
At the time of the visit, the patient reported increasing diffi  -
culty in walking and severe heel pain, which had signifi cantly 
worsened over the preceding months. A recent MRI confi rmed 
progression of the lesion.  On clinical examination, the patient 
presented an antalgic gait and a poorly defi ned, painful, and 
hard ovular mass located on the posteromedial aspect of the 
heel, measuring approximately 7x5 cm of size (Figure 1). 

was set up. After identifying the perforating vessels in the thigh 
contralateral to the lesion, using a Doppler probe, a large pedi-
cled fl ap (12x15 cm) was prepared. Following check-up of the 
adequate perfusion of the fl ap, it was positioned at the recipient 
site to ensure suffi  cient coverage of the tissue loss. Microsurgi-
cal anastomoses were performed using Ethilon 9.0 sutures be-
tween one artery and two veins with the corresponding recipient 
vessels of the posterior tibial bundle, previously identifi ed and 
prepared (Figure 3). This very delicate phase typically requires 
two surgeons at the microscope with a third assisting in the pro-
cedure. The donor site (wider than 8 cm) was covered with a 
dermo-epidermal graft harvested, using a specifi c dermatome, 
from the antero-medial aspect of the same-side thigh. A drainage 
tube was inserted and removed approximately 48 hours later.

Figure 2. Demolitive phase: en-bloc tumour mass resected

Figure 3. Reconstructive phase with anterolateral thigh (ALT) 
free flap. A) Intraoperative planning of flap harvesting; B) 
Harvesting of the ALT flap with dermo-epidermal skin grafting 
at the donor site; C) Microvascular anastomosis of the ALT flap 
to cover the skin defect on the heel
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Figure 1. Clinical examination of A) hard, tender, and oval 
mass, B) axial, C) coronal, and D) sagittal Magnetic Resonance 
Imaging projections of the lesion

D

Methods 

A CT-guided incisional biopsy was promptly performed to ob-
tain a representative tissue sample for histopathological analysis.
Under general anaesthesia, the patient was placed in a supine 
position with a pneumatic ischemic transitory tourniquet at the 
apex of the thigh. Initially, the fi rst stage of surgery was the dem-
olitive phase. A diamond-shaped incision, including the entire 
lesion, was performed. The tumour lesion was identifi ed and, 
after its careful dissection and blunt dissection from surrounding 
tissues, it was excised en-bloc for the histological examination 
(Figure 2). Subsequently, a tangential resection of the medial 
bony margin of the heel was performed, and an intraoperative 
biopsy was carried out, yielding a negative result. At this stage, 
it is crucial to perform a meticulous curettage of the lesion and 
ensure that it has been completely excised en-bloc in order to 
prevent local recurrences, so that the bone resection and soft tis-
sue debridement were carried out with wide margins. Following 
this, the second stage, the reconstructive phase, was performed 
with the assistance of the orthopaedic plastic surgeon. A double 
sterile operative fi eld, including the contralateral lower limb, 
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RESULT

Histopathological analysis confirmed the diagnosis of high-
grade SS of the hindfoot soft tissues (Figure 4). 

Figure 4. The neoplastic cells tested positive, in 
immunohistochemical investigations for SS18-SSX and focally 
for TLE1 and CD99 (above); Malignant mesenchymal neoplasm 
with spindle cells consistent with synovial sarcoma (below)

Figure 5. Clinical outcomes after 24 months of follow-up 
with complete wound healing and the patient able to walk 
independently

A subsequent total-body CT scan revealed the presence of pul-
monary metastases. 
Following a multidisciplinary team board, we decided not to 
proceed with preoperative radiotherapy due to the urgency of 
surgical intervention, given the rapid progression in lesion size, 
and the presence of pulmonary metastases. Additionally, in light 
of the planned soft tissue reconstruction using a free flap, we 
aimed to avoid the well-documented complications of radiother-
apy such as delayed wound healing, dehiscence, and reduced 
flap vitality. Therefore, the patient underwent wide en-bloc 
tumour resection and soft tissue reconstruction, using an ALT 
free flap during the same surgical time. Following surgery, the 
patient immediately began a dedicated chemotherapy regimen.
The patient was instructed to avoid weight-bearing for 30 
days, and a dual anticoagulant and antiplatelet therapy was 
prescribed. Additionally, meticulous medications and daily 
refill test of the flap were performed. In this case, post-opera-
tive management was carried out as we typically handle flaps 
at our institution. During the first few postoperative days, the 
lower limb was maintained in an anti-gravitational position, 
ensuring that nothing, not even the pillow, could compress or 
make pressure on the flap site. After 48 hours, the first dressing 
change was performed by the plastic surgeon, and the patient 
was assisted in standing and walking with crutches, while ad-
hering to the weight-bearing restrictions. 
After discharge, strictly post-operative controls were per-
formed after 7, 15, and 30 days after the surgery. The dressings 
were performed using Betadine, fat gauze, sterile gauze, and 
non-tight bandages.
No peri-operative and early post-operative complications were 
noted. The patient immediately began a dedicated chemother-
apy regimen and came to visit at two, three, six, nine, and 
twelve and twenty-four months. He subsequently underwent 
CT-total body and MRI which respectively showed no diffuse 
or local recurrences. Partial and full weight bearing free of pain 
were allowed in 30 and 45 days. The patient returned to daily 
life activities in three months (Figure 5). 

DISCUSSION

Radical oncological excision combined with limb-salvage treat-
ment has become increasingly common in the management of 
STS. This approach, supported by a well-coordinated multidis-
ciplinary assessment, has significantly improved local control of 
the disease, drastically reducing the need for amputations. 
In modern clinical practice, free flaps have become an effec-
tive strategy for limb preservation and functional restoration, 
particularly in cases involving extensive tissue loss due to 
complex trauma, extensive oncological resections, or severe 
infections (18-20). These challenging scenarios require not 
only advanced surgical expertise but also a global approach 
to patient care. A multidisciplinary team including orthopaedic 
and plastic surgeons, oncologists, radiologists, physiothera-
pists, and other specialists, plays a crucial role in evaluating 
the patient globally. This comprehensive approach improves 
functional outcomes and quality of life, reducing local and 
general complications.
Particularly in the field of limb-salvage surgery, the use of 
advanced reconstructive techniques, such as free flaps, has 
revolutionized patient care (21). Their versatility to provide 
well-vascularized tissue, which can be shaped and adapted to 
the defect, makes them an indispensable option in complex re-
constructive surgery (22,23). This not only optimizes surgical 
outcomes but also supports long-term rehabilitation, support-
ing patients to recover mobility and maintain a high quality 
of life. Considerations in reconstruction include adequate tis-
sue stock for defect coverage, minimal donor site morbidity, 
availability of diverse tissue types on one pedicle, feasibility of 
simultaneous two team approach, consistent anatomy, the po-
tential for reinnervation, as well as sufficiently large and long 
pedicle (24,25). 
Several studies have demonstrated the advantages of free flaps 
in covering large lower limbs defects following radical onco-
logical resection of STS, demonstrating their crucial role in 
optimizing both functional and aesthetic outcomes. Latt et al. 
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(26) reported a series of patients with STS of the foot who un-
derwent wide resection followed by plastic surgery reconstruc-
tion. Various reconstructive options were utilized, including 
the latissimus dorsi, the lateral arm flap, and the free fibula flap 
with its fascio-cutaneous component. Similarly, Battiston et al. 
(18) described a case of dorsal midfoot reconstruction using a 
free serratus and rib flap. 
Among the available techniques, the ALT free flap provides 
significant coverage, and their vascular pedicles ensure safe 
microsurgical transfer, even to the most anatomically challeng-
ing locations (27) . While the ALT flap is widely recognized 
for its applications in head and neck reconstruction (24,28,29), 
its use in limb salvage has gained increasing attention (30). 
Since its first description by Song et al. (31) in 1984, the ALT 
flap has become one of the most commonly used options for 
the reconstruction of large soft tissue defects (27). Its combi-
nation of a broad, thin skin paddle and a long, reliable vascular 
pedicle makes it highly versatile and adaptable to a variety of 
clinical scenarios (23,32-34). Moreover, Koshima et al. (35) 
have highlighted the advantages of using the ALT flap, em-
phasizing how its large skin surface and long vascular pedicle 
allow optimal adaptation to post-oncological reconstructive 
needs (36). It can be employed as a cutaneous, fascio-cutane-
ous, or muscular flap depending on the requirements, offering 
a personalized option for patients (37-39).
Reconstruction of the hindfoot and soft tissues following sur-
gical resection of STS using the ALT flap has been rarely doc-
umented in the current literature. Ozkan et al. (20) reported 
a series of five cases involving patients with unspecified tu-
mours, three located in the distal leg and two in the foot, all 
successfully treated with the ALT flap. Similarly, Maruccia et 
al. (21) described a case of a 35-year-old woman with a re-
current sarcoma of the hindfoot. Following wide surgical ex-
cision, a significant soft tissue defect remained, necessitating 
reconstruction with an ALT free flap. The procedure provided 
durable coverage and restored limb integrity (40). It described 
a 55-years-old patient who had undergone wide excision of 
a synovial sarcoma in the distal lower leg and reconstruction 
with ALT free flap and vascularized fascia lata, to cover wide 
defect including skin and muscles (40). 
The strength of our study lies in advocating the application of 
the ALT flap as a valid and effective solution for the tissue loss 
coverage in the hindfoot. Its versatility and reliability make it 
particularly suitable for treating large tissue defects following 
oncological resections, especially in areas where preserving 
functionality and mobility is critical for the patient. Moreover, 
the ALT free flap has proven to be suitable for covering large 
skin and soft tissue defects due to fractures, post-traumatic in-
juries, and osteomyelitis (41,42). 
The study has several limitations. Firstly, as a case report, the 
conclusions drawn are based on a single clinical case, which 
limits the reproducibility of the outcome. However, we are 
actively expanding our case series and aim to systematically 
employ this flap in suitable patients, allowing for a broader 
evaluation of its effectiveness and potential indications in var-
ious clinical scenarios.
Another limitation is the relatively short follow-up period. 
However, although the duration of the follow-up may not have 
been extensive, we can assess that its use is suitable and indi-
cated in terms of healing, adaptability, and functionality. Early 

postoperative outcome has been promising, with the flap inte-
grating well into the recipient site and providing stable cover-
age. Longer-term follow-up studies will be crucial to assess the 
durability of the results and monitor for any late complications, 
but the current data already suggest that this flap is a reliable 
reconstructive option. In our case, we did not observe flap fail-
ure as a complication. Unfortunately, this remains a possible 
outcome despite all precautions and appropriate medical ther-
apies. In those cases, wound care should still be debrided and 
refreshed in order to promote bleeding. In cases of definitive 
failure, alternative flaps should be considered, many of which 
are well-suited to covering skin defects based on their size and 
complexity. It would be both interesting and useful to further 
investigate this topic in the literature.
Despite these limitations, the study is significant as it high-
lights the potential of ALT free flap to serve as a viable alter-
native in reconstructive surgery. By documenting its success-
ful application, we hope this report will encourage surgeons to 
consider this flap among their choices for managing complex 
lower limb tissue defects. 
Limb salvage surgery is the new challenge in the treatment 
of malignant bone and soft tissues tumours involving lower 
extremities; plastic surgical techniques can frequently reduce 
functional impairment and cover soft-tissue defects, particu-
larly in cases of large tumour size or localization adjacent to 
critical anatomic structures, thereby improving the quality of 
life for these patients (43-45). 
This case adds to the growing body of evidence supporting its 
utility, and with further studies, we aim to provide even more 
robust guidance for its use in reconstructive practices.
A major reference centre is necessary so that oncologists, or-
thopaedics, and plastic surgeons can establish an appropriate 
diagnostic-therapeutic assessment for each patient.
In conclusion, SS is a rare and aggressive high-grade malig-
nancy, and it requires complex management. Our experience 
demonstrates a good and effective outcome using the ALT flap 
in patients with soft tissue tumours of the lower limbs, provid-
ing a valid and safe solution to ensure adequate tissue coverage 
and rapid return to limb functionality. In the future, further re-
search is warranted to explore specific indications for the use 
of the ALT flap in combination with other reconstructive tech-
niques and to analyse new surgical approaches to additionally 
reduce complication rates. This would help further improve 
both functional and aesthetic outcomes in oncological patients.
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