
Improta et al. Clin Sarcoma Res           (2020) 10:27  
https://doi.org/10.1186/s13569-020-00150-8

CASE REPORT

Locally recurrent extraskeletal myxoid 
chondrosarcoma of the shoulder: a case 
of complete neoadjuvant radiotherapy response
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Abstract 

Background:  Extraskeletal myxoid chondrosarcoma (EMC) is a rare soft tissue tumor that typically affects the lower 
limbs of men between the ages of 50 and 60. EMC of the shoulder is rare with a high risk of local recurrence and 
distant metastasis. A planned surgical excision in sarcoma referral centers (SRCs) is mandatory to obtain the best out-
come. The role of chemotherapy (CHT) and Radiotherapy (RT) on soft tissue chondrosarcoma is still controversial.

Case presentation:  A 47-year-old man presented to our referral center with a history of EMC in the right shoulder 
excised with microscopic positive surgical margins in a non-referral center. Staging imaging exams did not reveal dis-
tant metastasis or residual disease, but during follow-up a local recurrence was detected. After a multidisciplinary dis-
cussion, preoperative radiotherapy was administered with a total dose of 50 Gy, and then the patient underwent wide 
surgical excision. Histological examination was negative for viable tumor cells. No relapse occurred in a 24-months 
post-operative follow up.

Conclusions:  The case here described suggests the importance of patient’s management in SRCs. A planned com-
bined treatments with both surgery and RT seems to be the best choice to improve local control. RT seems to be 
promising within this specific histotype. Further studies are needed to confirm if the observed efficacy of combined 
treatments reflects in a consistent survival benefit for EMC patients.
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Background
Extraskeletal myxoid chondrosarcoma  (EMC) is a rare 
malignant soft tissue tumor with a high risk of local 
recurrence and metastasis but with an indolent course 
[1]. Literature data reveal EMC to have an indolent but 
resilient course with late risk of metastatic progression 
and local recurrence in the vast majority of patients [2, 
3]. Typically, it affects patients between the ages of about 

50 and 60 years, more frequently men than women. EMC 
has a reported overall survival rate at 5 years of 82%, at 
10 years of 65%, at 15 years of 58%. The lower limbs are 
the most common site of EMC while the shoulder is an 
extremely rare localization [4, 5].The most common site 
of metastasis is the lung ( more than half of all patients); 
moreover metastases in deep soft tissue, lymph node, 
bone and brain have also been reported [3].

According to the ESMO-EURACAN clinical practice 
guidelines and present literature a localized extremity 
soft tissue sarcoma (STS) of the adult requires wide sur-
gical excision, preferably associated with radiotherapy 
(RT) administered both in neo- or adjuvant settings, after 
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a multidisciplinary tumor board discussion and plan-
ning [6, 7]. There is no scientific agreement about the 
effectiveness of chemotherapy (CHT) and RT on soft tis-
sue chondrosarcoma [8–12] and a very small number of 
cases and studies that may guide local management strat-
egies for patients with EMC; have been reported; for this 
reason, management of these patients in sarcoma refer-
ral centers (SRCs) is strongly recommended since they 
are associated with a significantly better outcome; there-
fore each therapeutic decision has to be taken within a 
dedicated multidisciplinary tumor board (MTB) [7, 13]. 
Unfortunately, unplanned excision in non-referral centers 
remains a common problem for STS and exposes patients 
to a higher risk of residual disease and local recurrence 
(LR) [14].Patients who underwent unplanned excisions 
have been found to have an overall risk of local recur-
rence of 34% instead of a 6% risk of those who underwent 
planned oncological excisions, with a 5-year estimated 
local recurrence-free survival of 63.7% versus 89.7% [15]. 
Residual disease is found in approximately 50% of speci-
mens after systematic re-excision (RE) [16, 17].

We here describe the case of a recurrent EMC of the 
shoulder, that first underwent an inadequate surgery in a 
non-referral center and then was treated with preopera-
tive radiotherapy (RT) followed by wide surgical excision 
and flap reconstruction, showing a complete pathological 
response to the RT.

Case presentation
A 47-year-old man presented to our referral center in 
November 2017, with a history of EMC of the right 
shoulder improperly excised with unplanned micro-
scopic positive surgical margins (R1). The patient under-
went debulking of the primary mass in September 2017 
in a non-referral center, without a preoperative core-nee-
dle biopsy. The histological examination diagnosed EMC. 
No post-operative treatments were provided. At our first 
evaluation, the patient did not show macroscopic resid-
ual disease or distant metastasis both at the clinical and 
the radiological assessment. The pathological review of 
the excised specimen confirmed the diagnosis of EMC. 
After MTB discussion a “watch and wait” approach was 
adopted. After a 4-months follow-up, the clinical exami-
nation showed an elastic soft painless mass in the right 
shoulder. A Magnetic Resonance Imaging (MRI) of the 
shoulder was performed, showing a 35 × 15  mm intra-
muscular solid mass (Fig. 1) within the right deltoid mus-
cle. Computed Tomography (CT) did not reveal distant 
metastasis. The case was discussed in our MTB where 
the decision was made for preoperative RT, with a total 
dose of 50  Gy (fractionated in 200  cGy/die) which was 
a administered with Rapidarc technique. Post radio-
therapy MRI performed 3  weeks later showed a partial 

radiological response, with a mass measuring 16 × 6 mm 
(Fig. 2).

In July 2018, a wide surgical resection including the 
right anterior deltoid muscle and the lateral margin of 
the right pectoralis major muscle was performed, with a 
planned macroscopic margin of minimum 3 cm and the 
complete excision of the scar and the field of the previous 
surgery. The defect was reconstructed by right latissimus 
dorsi myocutaneous flap and polypropylene prosthesis 
(Figs. 3 and 4).

The size of the excised specimen was 23.5 × 10 × 3.5. 
Pathological examination was negative for viable tumor 
cells, showing only a fibrous subcutaneous scar. The 

Fig. 1  MRI at recurrence presentation, showing a 35 × 15 mm mass 
within the right deltoid muscle

Fig. 2  MRI after 3 weeks from RT, showing a partial radiological 
response, with a mass measuring 16 × 6 mm
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patient had a complete response to preoperative RT. 
After MTB discussion, no further adjuvant treatments 
were provided. The patient did not show postoperative 
complications and was discharged on postoperative day 
5. Neither relapse or systemic progression occurred in 
24-months post-operative follow up. After the surgery 
the patient wore a shoulder brace for 15  days to avoid 
damage to the flap. Then a rehabilitation program con-
sisting of 24 sessions (three times a week, lasting 1  h a 
session) was performed to improve the range of motion 
of the shoulder and motor performance of the shoulder 
girdle. No functional deficits were observed 6  months 
after surgery and at the 24-month follow up. Currently, 
after 2  years from surgery, at the clinical evaluation, 
the patient does not show differences in the flexion and 

abduction of the shoulder between right and left side 
(Fig. 5 and 6) and he confirms that he is leading a normal 
life without experiencing functional deficit or limitations 
in his daily life and his professional activities.

Discussion
EMC is a rare subtype of soft tissue sarcoma (STS) show-
ing indolence course but with a strong tendency to local 
recurrence and distant metastasis [1–5]. In the reported 
case, the patient, after inadeguate surgery in a non-refer-
ral center, was treated with a “watch and wait” approach 
by our sarcoma multidisciplinary tumor board according 
to literature data. Currently, immediate re-excision is jus-
tified when a macroscopic residual tumor is observed or 
when surgical or pathological reports identify piecemeal 
resection [14]. It is now demonstrated that re-excision 
(RE) delayed at the time of LR did not impair metastatic 
relapse-free survival (MRFS), or overall survival (OS) [14, 
18–22]. Moreover, RE often requires a larger surgery that 
could sometimes be mutilating, sacrificing major motor 
function to warrant wide margin.

In the reported case, facing a confirmed deep-sited 
local recurrence after inadeguate surgical excision and 
suspected oncological contamination of the surgical field, 
RT followd by wild surgical excision were recommended 

Fig. 3  Intraoperative view. After the excision, a polypropylene mesh 
was placed to reinforce the exposed shoulder joint fixing the deltoid 
margin to the pectoralis major margin

Fig. 4  Postoperative view at the end of surgery. An homolateral 
pediculate latissimus dorsi myocutaneous flap was used to cover the 
defect

Fig. 5  Patient at 24 months follow up
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according to ESMO-EURACAN Clinical practice guide-
lines [6].

Because of the delicate position of the mass and also 
taking into account the anamnesis of the patient—who is 
a young, active adult, working as an airplane pilot—our 
MTB decided to administer RT in neoadjuvant settings 
to reduce the irradiation field (and so the radio-expo-
sition of the joints of the shoulder) and the long-term 
morbidity.

We found an uncommon dramatic radiological 
response after radiotherapy but strong literature data 
supporting a superiority of an exclusive radiotherapy 
instead of a combination of surgery and radiotherapy 
were lacking. Our MTB therefore decided to go with a 
wide re-excision extended to the scar and to the field of 
the previous surgery in order to reduce the risk of local 
recurrence in this young patient with a long life expec-
tancy –also because a new local recurrence could not 
be managed anymore neither with an additional radio-
therapy nor with a conservative surgery We balanced this 
decision with the predicted limited functional impair-
ment expected after the planned surgery and we shared 
the choice with the patient, after multidisciplinary 
discussion.

Consistent literature data supports the use of RT in 
combination with surgery, in both the adjuvant and 
the neoadjuvant setting. EMC patients who received 

surgery alone showed significantly higher local recur-
rence rates than patients treated with a combination 
of surgery and RT [23]. Retrospective data suggests 
a potential survival benefit for radiation therapy in 
patients with localized EMC [12] and a prolonged local 
control for unrespectable patients [24]. Therefore liter-
ature data seems to suggest a central role for RT, which 
could routinely be added to surgical resection in order 
to obtain a better local control for this specific subtype 
of STS. Despite the well-documented results of RT with 
EMC, a complete pathological response to preoperative 
RT, such as those we observed, to our knowledge has 
never been reported in the literature.

It is interesting to note that, among all STS subtypes 
which are basically radioresistant, one of the most 
radiosensitive is the myxoid liposarcoma (MLS) [25, 
26]. MLS sensibility to radiotherapy has been related 
to the tumor histological specific feature, character-
ized by the presence of a dense vascular pattern—radia-
tion induced vascular damage determine hypoxia in the 
mass. Moreover, even in non-MLS STS, those with his-
tological features similar to MLS have been shown to 
have a major pathological response after radiotherapy 
[27]. Even if EMC does not usually show such a vessel 
rich stroma [28], it seems to be a promising study field 
to correlate the histological feature of this tumor to its 
sensitivity to radiation therapy, comparing pre- and 
post- radiation specimens.

Conclusions
In EMC, as in all STS, an optimal treatment strategy is 
crucial to guarantee the best outcomes for the patients. 
Patients evaluation in referral centers is mandatory to 
ensure accurate diagnosis and management. A multidis-
ciplinary approach targeted on the single case character-
istics of the specific case is the cornerstone to obtain the 
best oncologic and functional outcome for the patient. 
In agreement with literature data, our histopathologi-
cal findings suggest RT to be promising to achieve the 
highest chance for local control and prolonged survival, 
especially in EMC patients. Further studies are needed 
to confirm if the improved local control guaranteed by 
combined RT and wide surgical excision will reflect also 
in a consistent survival benefit for EMC patients and if it 
is possible to identify which are the patients who could 
have the most benefits from radiotherapy.
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Fig. 6  Patient at 24 months follow up



Page 5 of 5Improta et al. Clin Sarcoma Res           (2020) 10:27 	

Acknowledgements
None.

Authors’ contributions
LI was involved in the conceptualization, writing, and revision of the original 
draft. CP was involved in the revision and editing of the original draft. RA 
and SV were involved in the supervision, conceptualization, and revision. All 
authors contributed to data collection and interpretation. All authors read and 
approved the final manuscript.

Funding
This article has no funding source.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
The study was approved by the ethics committee of Campus Bio-medico 
University of Rome.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this Case Report and the clinical images.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Campus Bio-Medico University of Rome, Via Alvaro del Portillo, 200, 
00128 Roma, RM, Italy. 2 IRCCS Fondazione Don Carlo Gnocchi ONLUS, Flor-
ence, Italy. 3 Fondazione IRCCS Istituto Nazionale Dei Tumori, Via Venezian, 1, 
20133 Milan, MI, Italy. 

Received: 11 June 2020   Accepted: 4 December 2020

References
	1.	 Board,WHO Classification of Tumours Editorial. Soft Tissue and Bone 

Tumours. International Agency for Research on Cancer; 2020.
	2.	 Saleh G, Evans HL, Ro JY, Ayala AG. Extraskeletal myxoid chondrosarcoma. 

A clinicopathologic study of ten patients with long-term follow-up. 
Cancer. 1992;70(12):2827–30.

	3.	 Zaki M, Laszewski P, Robinette N, Saleh H, Raza N, Sukari A, et al. Unresect-
able extraskeletal myxoid chondrosarcoma of the neck: early tumor 
response to chemoradiotherapy. Cureus. 2015;7(12):e432.

	4.	 Smith MT, Farinacci CJ, Carpenter HA, Bannayan GA. Extraskeletal myxoid 
chondrosarcoma: a clinicopathological study. Cancer. 1976;37(2):821–7.

	5.	 Drilon AD, Popat S, Bhuchar G, D’Adamo DR, Keohan ML, Fisher C, et al. 
Extraskeletal myxoid chondrosarcoma: a retrospective review from 2 
referral centers emphasizing long-term outcomes with surgery and 
chemotherapy. Cancer. 2008;113(12):3364–71.

	6.	 Casali PG, Abecassis N, Aro HT, Bauer S, Biagini R, Bielack S, et al. Soft 
tissue and visceral sarcomas: ESMO-EURACAN Clinical Practice Guidelines 
for diagnosis, treatment and follow-up. Ann Oncol. 2018;29(Suppl 
4):51–67.

	7.	 Blay JY, Soibinet P, Penel N, Bompas E, Duffaud F, Stoeckle E, et al. 
Improved survival using specialized multidisciplinary board in sarcoma 
patients. Ann Oncol. 2017;28(11):2852–9.

	8.	 Stout AP, Verner EW. Chondrosarcoma of the extraskeletal soft tissues. 
Cancer. 1953;6(3):581–90.

	9.	 Nakashima Y, Unni KK, Shives TC, Swee RG, Dahlin DC. Mesenchymal 
chondrosarcoma of bone and soft tissue. A review of 111 cases. Cancer. 
1986;57(12):2444–53.

	10.	 Seo CY, Jung ST, Byun JW. Extraskeletal mesenchymal chondrosar-
coma in the axillary region: reports of two cases. Korean J Pathol. 
2012;46(5):483–8.

	11.	 Nguyen DV, Muda AS, Yaacob Y. Mesenchymal chondrosarcoma: a case 
report. Malays J Med Sci. 2013;20(3):71–7.

	12.	 Kemmerer EJ, Gleeson E, Poli J, Ownbey RT, Brady LW, Bowne WB. Benefit 
of radiotherapy in extraskeletal myxoid chondrosarcoma: a propensity 
score weighted population-based analysis of the SEER Database. Am J 
Clin Oncol. 2018;41(7):674–80.

	13.	 Ray-Coquard I, Thiesse P, Ranchère-Vince D, Chauvin F, Bobin JY, Sunyach 
MP, et al. Conformity to clinical practice guidelines, multidisciplinary man-
agement and outcome of treatment for soft tissue sarcomas. Ann Oncol. 
2004;15(2):307–15.

	14.	 Decanter G, Stoeckle E, Honore C, Meeus P, Mattei JC, Dubray-Longeras P, 
et al. Watch and wait approach for re-excision after unplanned yet mac-
roscopically complete excision of extremity and superficial truncal soft 
tissue sarcoma is safe and does not affect metastatic risk or amputation 
rate. Ann Surg Oncol. 2019;26(11):3526–34.

	15.	 Potter BK, Adams SC, Pitcher JD Jr, Temple HT. Local recurrence of disease 
after unplanned excisions of high-grade soft tissue sarcomas. Clin Orthop 
Relat Res. 2008;466(12):3093–100.

	16.	 Giuliano AE, Eilber FR. The rationale for planned reoperation after 
unplanned total excision of soft-tissue sarcomas. J Clin Oncol. 
1985;3(10):1344–8.

	17.	 Stojadinovic A, Leung DH, Hoos A, Jaques DP, Lewis JJ, Brennan MF. Anal-
ysis of the prognostic significance of microscopic margins in 2,084 local-
ized primary adult soft tissue sarcomas. Ann Surg. 2002;235(3):424–34.

	18.	 Rehders A, Stoecklein NH, Poremba C, Alexander A, Knoefel WT, Peiper M. 
Reexcision of soft tissue sarcoma: sufficient local control but increased 
rate of metastasis. World J Surg. 2009;33(12):2599–605.

	19.	 Funovics PT, Vaselic S, Panotopoulos J, Kotz RI, Dominkus M. The impact 
of re-excision of inadequately resected soft tissue sarcomas on surgical 
therapy, results, and prognosis: A single institution experience with 682 
patients. J Surg Oncol. 2010;102(6):626–33.

	20.	 Koulaxouzidis G, Schwarzkopf E, Bannasch H, Stark GB. Is revisional 
surgery mandatory when an unexpected sarcoma diagnosis is made 
following primary surgery? World J Surg Oncol. 2015;13:306.

	21.	 Smolle MA, Tunn PU, Goldenitsch E, Posch F, Szkandera J, Bergovec 
M, et al. The prognostic impact of unplanned excisions in a cohort of 
728 soft tissue sarcoma patients: a multicentre study. Ann Surg Oncol. 
2017;24(6):1596–605.

	22.	 Bianchi G, Sambri A, Cammelli S, Galuppi A, Cortesi A, Righi A, et al. 
Impact of residual disease after “unplanned excision” of primary localized 
adult soft tissue sarcoma of the extremities: evaluation of 452 cases at a 
single Institution. Musculoskelet Surg. 2017;101(3):243–8.

	23.	 Bishop AJ, Bird JE, Conley AP, Roland CL, Moon BS, Satcher RL, et al. 
Extraskeletal myxoid chondrosarcomas: combined modality therapy 
with both radiation and surgery improves local control. Am J Clin Oncol. 
2019;42(10):744–8.

	24.	 Ogura K, Fujiwara T, Beppu Y, Chuman H, Yoshida A, Kawano H, et al. 
Extraskeletal myxoid chondrosarcoma: a review of 23 patients treated at a 
single referral center with long-term follow-up. Arch Orthop Trauma Surg. 
2012;132(10):1379–86.

	25.	 Chung PW, Deheshi BM, Ferguson PC, Wunder JS, Griffin AM, Catton CN, 
et al. Radiosensitivity translates into excellent local control in extrem-
ity myxoid liposarcoma: a comparison with other soft tissue sarcomas. 
Cancer. 2009;115(14):3254–61.

	26.	 Koseła-Paterczyk H, Spałek M, Borkowska A, Teterycz P, Wągrodzki M, 
Szumera-Ciećkiewicz A, et al. Hypofractionated radiotherapy in locally 
advanced myxoid liposarcomas of extremities or trunk wall: results of a 
single-arm prospective clinical trial. J Clin Med. 2020;9(8):E2471. https​://
doi.org/10.3390/jcm90​82471​.

	27.	 de Vreeze RS, de Jong D, Haas RL, Stewart F, van Coevorden F. Effective-
ness of radiotherapy in myxoid sarcomas is associated with a dense 
vascular pattern. Int J Radiat Oncol Biol Phys. 2008;72(5):1480–7.

	28.	 Oliveira AM, Sebo TJ, McGrory JE, Gaffey TA, Rock MG, Nascimento AG. 
Extraskeletal myxoid chondrosarcoma: a clinicopathologic, immunohisto-
chemical, and ploidy analysis of 23 cases. Mod Pathol. 2000;13(8):900–8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.3390/jcm9082471
https://doi.org/10.3390/jcm9082471

	Locally recurrent extraskeletal myxoid chondrosarcoma of the shoulder: a case of complete neoadjuvant radiotherapy response
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References




