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(Abstract )

Background: Extraskeletal myxoid chondrosarcoma (EMC) is a rare malignant neoplasm affecting mesen-
chymal tissue. EMC patients need tailored treatments.

Methods: Clinical decision should be taken within a multidisciplinary tumor board, although, at present,
limited specific literature evidence guides management. In this report, we present the case of a patient
affected by persistent EMC of the thoracic wall treated with a multimodal combination of preoperative ra-
diotherapy, chemotherapy, and hyperthermia.

Results: Pathological examination of the surgical specimen after the excision showed an unexpected com-
plete response, suggesting a positive interaction of the preoperative treatment administered.

Conclusions: More extensive studies are needed to evaluate the potential additional effect of hyperthermia

\on preoperative therapies and better define its role among complementary treatments in high-risk STS.
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Introduction

Extraskeletal myxoid chondrosarcoma (EMC) is a rare malignant neoplasm affecting mesenchymal
tissue. It comprises less than 3% of all adult soft tissue tumors [1]. Whereas EMC was initially classified as a
low-grade sarcoma with indolent clinical course, long-term follow-up studies have emphasized its resilient
nature with a significant potential for metastatic progression [2]. Typically, it affects patients between 50

and 60 years old, with a male to female ratio of 2:1 [3], and it usually arises from the soft tissues of the low-
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er extremities (80%) and the superficial trunk (20%) [4]. Soft tissue sarcoma (STS) are rare tumors, with a
variety of histological subtypes characterized by peculiar clinical features and specific therapeutic options
[5]. To ensure the best chances of recovery, EMC patients need tailored treatments defined by a dedicated
multidisciplinary tumor board (MTB) [6]. Nevertheless, specific literature on EMC is limited, and most
evidence does not come from histology-specific studies. According to present guidelines, the only curative
option for primary localized EMC is wide local resection [7]. Multiple options for preoperative treatment
are available to improve local and systemic control. Radiation therapy (RT) is typically added to surgery as
part of the standard treatment of high-grade lesions [8]. Historically, RT was delivered post-operatively in
high grade lesions, although it is now commonly administered in the preoperative setting in order to induce
tumor shrinkage and reduce long-term complications. Indeed, preoperative RT is strongly recommended in
large lesions or when the mass is close to critical structures, such as nerves and vessels, and a wide surgi-
cal margin is therefore challenging to be obtained. On the other hand, post-operative RT can be delivered
following a wide surgery in high-risk EMC [7,9]. Chemotherapy in high-risk EMC patients showed benefits
both in disease-free survival (DFS) and overall survival (0OS). Chemotherapy may be administered as pre-
operative treatment in naive patients with a double purpose: to reduce the tumor size before surgery and
to reduce the risk for metastatic progression [7]. However, patients with significant comorbidities cannot
be considered for neoadjuvant chemotherapy. In recent years, hyperthermia (HT) has been advocated as a
potential novel treatment in combination with RT or chemotherapy, due to its radio and chemo-sensitizer
activity. Moreover, HT directly damages tumor cells by its intrinsic cytotoxic effect, provided by induction
of apoptosis and instability of the cell membrane, dysfunction of intracellular proteins, and impairment
of DNA repair while increasing tissue oxygenation [10]. In this report, we present the case of a patient af-
fected by persistent EMC of the thoracic wall, treated with a multimodal combination of preoperative RT,
chemotherapy, and HT. Pathological examination of the specimen after a wide surgical excision showed a

complete response.
Case Report

Informed consent has been obtained for the case report by the patient. This study was performed in
line with the principles of the Declaration of Helsinki. A 50-year-old man came to our center in November
2020 with a history of persistent bulking mass of the left armpit. His co-morbidities included: class III
obesity (BMI of 43,6), chronic obstructive pulmonary disease and obstructive sleep apnea syndrome, with

a history of atrial fibrillation and arterial hypertension, currently under pharmacological control.
The patient reported self-palpatory findings of a mass in the axillary region, about 6 months earlier.

In a non-referral hospital, he underwent Magnetic Resonance Imaging (MRI). Then, a percutaneous
biopsy was performed, highlighting a chondromyxoid fibroma at the pathological examination. The patient
underwent debulking surgery. The postoperative course was uneventful. The pathological examination

reported EMC. No post-operative treatments were provided.

When he came to our attention - 2 months after the first surgery - the patient showed a 7 cm nodule

in the left armpit and a positive chest MR], indicating an extra-costal solid mass of 10.93x7.89 cm.
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The pathological review, performed by an expert pathologist at our referral center, confirmed the
diagnosis of a G3 EMC according to WHO 2020 and FNCLCC (Fédération Nationale des Centres de Lutte

Contra le Cancer) [11] both in the surgical specimen and in the first biopsy.

After the MTB discussion, taking into account the stratified perioperative and long-term risk [12],
as well as the patient’s underlying pathologies, it was decided that a multimodal approach would be the
proper course of action. Moreover, the persistence of the tumor in a challenging location - with a high
risk of surgical site seeding during the previous procedure - worried the team of a high risk of further
recurrence, even after wide re-excision, reinforcing the need for multimodal therapies. Preoperative chemo-
radiotherapy plus hyperthermia was administered with a weekly dose of 250 mg/mgq of Gemcitabine plus a

total dose of 56 Gy (fractionated in 200 cGy/day) plus 6 cycles of hyperthermia.

1 month after the preoperative treatment, the Computer Tomography scan (CT), showed a partial

radiological response according to RECIST criteria with a mass measuring 9.00x6.8 cm [13].

MRI imaging of the mass before and after the preoperative treatments, and following the surgery, is

shown in Figure 1.

InApril2021,4 weeks after the end of preoperative treatment, awide surgical excision was performed,
which included partial resection of the left pectoralis major and minor muscles, of the left latissimus dorsi
muscle and of the scapula, and a complete resection of serratus anterior muscle and infraspinatus muscle.
The surgery also comprised en-bloc excision of the previous surgery scar. A concurrent reconstruction of
the surgical defect was performed with a right fascia lata tensor fascio-cutaneous free flap. The scar of the

first surgery, the preoperative drawing and the surgical field after the re-excision are shown in Figure 2.

The surgical specimen measured 30x20x16 cm. Pathological examination showed a nodule of 13x8
cm, at least 6,5 cm distant from all margins, consisting of areas of adipose tissue, hypo-cellulated areas,
fibrotic areas, with spindle cells in a myxoid stroma and osseous tissue, in absence of viable tumor cells.
Therefore, the mass showed a complete response to preoperative treatment. The histopathological aspect

of the excised lesion is shown in Figure 3.
After MTB discussion, no further treatments were provided.

The early postoperative course was uneventful and the patient was discharged on postoperative day
19. One month after the surgery, the patient suffered from wound dehiscence (classification Clavien Dindo
[IIa [14]) and was treated with 8 weeks negative pressure wound therapy, with a complete resolution.
Over the following months, a progressive development of an edema on the left upper arm was treated with

compressive bandages, with a complete resolution within 3 months from the beginning of the treatment.

Duringthe postoperative phase, the patientunderwenta 6-weekslongtailored physical rehabilitation
program, reaching 50% recovery of the preoperative baseline functionality within 3 months from surgery.
One year after surgery the patient returned to his normal life without any relevant restriction. 3-, 6- and

9-months follow-up MRI and CT scans did not highlightd any local relapse or systemic progression.
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Figure 1: Pretreatment (a) Post-treatment (b), and Postperative (c) MRI images: a) September 2021; b) November 2021;
c) March 2022.

. -

Figure 3: Histopathological aspect of the excised mass. A complete response to preoperative treatment was evidenced.

Discussion

Among STS histotypes, EMC is commonly characterized by an indolent course but, if not properly
treated, the risk of uncontrolled local and systemic progression is consistent over time [3,5,6,10,11,15].
Patients who underwent unplanned excision have 34% risk of local recurrence versus 6% risk in patients
who underwent planned wide excisions. An upfront appropriate surgery has been shown to increase local

recurrence-free survival up to 89.7%, in patients with primary localized disease [16].
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To our knowledge, this is the first reported case of a persistent EMC after inappropriate surgery in a

non-referral center, which showed a complete pathological response to preoperative multimodal treatment.

From 20% to 60% of patients receive a diagnosis of STS only after an initial unplanned excision
[17]. This exposes patients to a higher risk of residual disease, and, consequently, of local recurrence (LR)
and, on the other hand, prevents access to preoperative complementary treatments, impairing long terms

outcomes [15].

Radical surgery is mandatory after unintentional incomplete excision. It is still debated if the
indication for margin enlargement s to be extended to patients who underwent a macroscopically-complete
primary excision. Re-excision should always be considered for tumors located in critical sites, where a local

recurrence may directly determine the prognosis [17].

Despite the fact that patients undergoing unplanned excisions in a non-referral center had a doubled
risk of LR, no correlation with a higher risk of distant metastasis (DM) or with a reduction in the OS was
demonstrated [17].

The MTB discussion is the cornerstone of the decision-making process for sarcoma patients.
Multimodal therapy is critical for adequate local-regional and distant disease control in high-risk extremity
and trunk STS patients [18].

In the reported case, after the MTB discussion, preoperative combination of chemotherapy,
radiotherapy and hyperthermia were administered. Afterwards, the patient was re-nominated for radical
surgery. This approach was chosen because re-excisions often require a larger surgery which is sometimes

mutilating, sacrificing major motor function to warrant wide margins.

A multimodal approach to high-risk persistent STS of superficial trunk is consistent with the latest
guidelines [7]. Moreover, EMC patients who received surgery alone showed significantly higher local

recurrence rates than patients treated with a combination of surgery and neoadjuvant therapy [19].

The latest evidence highlights the need to tailor treatments to the clinical and biological qualities
of the patients. In this specific case, it was pointed out how a further local recurrence would have been

difficult to manage due to the tumor site and the patient’s comorbidities.

Most of preoperative chemotherapy regimens in STS consist of an association of ifosfamide and
anthracycline (IA), to maximize both the cytotoxic and cytoreductive effect. Nevertheless, in resectable,
localized STS, there is no consensus among experts on the routinary use of perioperative [A-based
chemotherapy. Although widely adopted worldwide, perioperative [A-based chemotherapy is notastandard
treatment [7,20]. Other drugs regimens and preoperative strategy could be proposed to tailor the best
combination, which may include chemotherapy alone, concurrent chemo-radiation, or more commonly,

chemotherapy and subsequent radiation [21].

Among chemotherapeutic agents, Gemcitabine has shown radio-sensitizing activity in a wide span
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of tumors. Preclinical data from cell lines and xenograft models also suggests that Gemcitabine could be
an affective radiosensitizer also for STS, although literature evidence on a large cohort of STS patients is
still lacking [18,22]. Considerable evidence suggests a potential role of Gemcitabine in STS patients. Tseng
et al. highlighted its efficacy in a phase 1 trial in the preoperative setting, with better results on smaller-
size tumors. However, no correlation with tumor histology was found. Moreover, patients who completed
preoperative gemcitabine and external-beam radiation therapy (EBRT) were more likely to undergo a
complete tumor resection with microscopically negative margins [18]. That being said, it is important to
mention that safety and efficacy of neoadjuvant gemcitabine plus RT in patients with STS is still unknown

and larger trials are still lacking.

This report remarks the possible role of HT in STS patients, when literature data is still limited.
Preclinical studies have confirmed its efficacy in inducing cytotoxic effects over several histologies, including
STS [23]. Routine use of HT is currently limited to a small number of phase III clinical trials and poor
availability of dedicated facilities [7,23,24]. Recent evidence highlighted how the use of regional HT plus
neoadjuvant chemotherapy resulted in increased survival, as well as local progression-free survival among
patients with localized high-risk soft tissue sarcoma [24]. Latest guidelines propose HT as a potential
complementary treatment in STS [7] and concomitant preoperative HT and RT appear to be potentially
useful in patients with locally advanced STS, who are not suitable for neoadjuvant systemic treatment due

to poor performance status, chemo-resistant isotypes, or disease progression during chemotherapy [10].

The pleotropic effects on malignant cells and tumor stroma in contrasting tumor growth and
progression have been recently summarized as hallmarks of hyperthermia. An updated analysis of a
completed EORTC-ESHO intergroup randomized phase 3 trial for the most common types of high-risk
STS demonstrates a significantly improved long-term overall survival in patients receiving preoperative
radio - hyperthermia in combination with neo-adjuvant chemotherapy added to standard surgery and
postoperative radiation [25]. Despite this evidence, a complete pathological response to preoperative
multimodal therapy has never been reported in literature. The pathological response described in this
report underlines the potential of multimodal therapy in enhancing the chances for local control in locally
advanced or high-risk STS. Moreover, even with the limitation of a single case report, this study may suggest
that a multimodal therapy consisting of concurrent chemoradiation plus hyperthermia could play a role

even in patients unfit for surgery.
Conclusion

The combination of gemcitabine and RT could be effective in some isotypes. In the context of
an unresectable disease (due to local extension or the patient’s comorbidities) an effective multimodal
treatment could be the best chance for long-lasting palliation. The additional effect of hyperthermia
should be evaluated in a prospective, multicentric study to accurately define its role among complementary

treatments in high-risk STS.
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