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1 |  INTRODUCTION

Intramuscular myxoma (IM) is a rare mesenchymal neoplasm. 
The current study reports a case of a 34‐year‐old swimmer. 
Imaging showed an ovoid mass in the deltoid muscle. The 
differential diagnosis of low‐grade fibromyxoid sarcoma is 
important when diagnosing IM. Surgical excision is the treat-
ment of choice with a low risk of recurrence.

Myxoma is a benign connective tissue tumor found usu-
ally in the heart. The extracardiac manifestations of the 
tumor range from intramuscular and superficial cutaneous 
to odontogenic and juxta‐articular myxoma. Thus, intra-
muscular myxoma (IM) is a type of extracardiac manifesta-
tions of myxoma. IM has an incidence of one per 1 000 000 

people between the fifth and seventh decades of one's life 
and occurs more frequently in women with 60% predomi-
nance.1 Our case report is unique because it is the first del-
toid myxoma reported in a man, moreover one younger than 
40 years.

The diagnostic imaging options include magnetic 
resonance imaging (MRI) and ultrasonography, but the 
definitive diagnosis is histopathological. IM is charac-
terized by bland spindle‐ and/or stellate‐shaped cells em-
bedded in a hypovascular abundant myxoid stroma. The 
nuclei are small and show no or minimal nuclear atypia.2 
Histopathologically, S‐100 protein negativity excludes 
myxoid neurofibromas and low‐grade malignant peripheral 
nerve sheath tumors, while the absence of vascularity and 
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Abstract
Intramuscular myxoma (IM) is a rare mesenchymal neoplasm with the incidence of 
one per 1 000 000 people and is reported greater among women. Our case reports an 
IM of a deltoid muscle in a young man. Differential diagnosis with sarcoma is impor-
tant. Surgery is the treatment of choice usually without recurrence.
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negativity of the FUS/CREB3L2 translocation decreases 
the likelihood of sarcoma.3

A comprehensive literature review was performed by 
searching the PubMed‐National Center for Biotechnology 
Information database, using the keywords “deltoid AND 
myxoma.” The search yielded 6 case reports published prior 
to July 2018. Of these, four included cases of solitary myx-
oma in the deltoid muscle and thus were included in our liter-
ature review Table 1. To the best of our knowledge, we report 
the first known case in English literature of a 34‐year‐old 
man with myxoma located in the deltoid muscle and aim to 
discuss intramuscular myxomas in the light of clinical, radio-
logical, and pathological data.

2 |  CASE PRESENTATION

A 34‐year‐old otherwise healthy male swimmer presents 
with the shoulder pain during swimming. MRI was per-
formed in an effort to differentiate between a solid tumor 

and a rotator cuff tear. The images showed no rotator cuff 
injury, but instead a 40  ×  40  mm polycystic tumor with 
solid aspects of the deltoid muscle, which was possibly 
malignant (Figure 1). Due to the young age of the patient, 
the suspicion of a malignant tumor was raised and a fine 
needle biopsy was performed. Histological examination 
revealed a cystic process with no evidence of malignant 
cells (Figure 2). The treatment of choice was total surgical 
excision (Figure 3) with consequent histological analysis 
of the tissue mass. The two potential diagnoses were in-
tramuscular myxoma and low‐grade fibromyxoid sarcoma. 
The diagnosis of a benign intramuscular myxoma could be 
established by excluding the S‐100 staining and rearrange-
ment of the FUS gene, which is diagnostic for fibromyx-
oid sarcoma. The examination, performed with LSI FUS 
(16p11) Dual‐Color Break Apart Rearrangement Probe 
(Figure 4), showed no translocations of the FUS gene and 
S‐100 staining was also negative, meaning low‐grade fi-
bromyxoid sarcoma was excluded. Therefore, the diagno-
sis of intramuscular myxoma of the deltoid muscle was 
reached. Postoperatively, the patient was free of symptoms 
and could continue swimming without restrictions within a 
few weeks. No deltoid muscle atrophy was detected post-
operatively. A 1‐year follow‐up showed no recurrence.

T A B L E  1  Intramuscular myxoma of deltoid muscle. Literature overview

Reference Gender Age, y Examination Size Biopsy Treatment
9 F 75 MRI 70 × 40 mm No Surgical excision
10 F 44 MRI 34 × 23 × 37 mm No Surgical excision
11 F 39 X‐Ray 100 × 90 × 70 mm No Surgical excision
12 F 83 MRI 95 × 60 mm Yes Conservative, follow‐up after 1 y

Our case report M 34 MRI 40 × 40 mm Yes Surgical excision

Abbreviations: F, female; M, male.

F I G U R E  1  The MRI T2 sequence coronal plane shows 
polycystic tumor with solid aspects

F I G U R E  2  Microscopic appearance with cellular and myxoid 
areas (hematoxylin‐eosin stain, 5× magnification)
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3 |  DISCUSSION

Intramuscular myxoma is a somatic mosaic disorder occur-
ring as a sporadic isolated lesion, although it can be part 
of Mazabraud's syndrome (fibrous dysplasia with multiple 
IM’s) or McCune‐Albright syndrome (fibrous dysplasia, café 
au lait macules, and endocrine disorders), which are caused 
by mutations in the GNAS gene.2 The case we presented had 
a single myxoma with no other related pathology. Usually, 
IM occurs in the fifth to seventh decades of life and inci-
dence has a female predominance. If symptomatic, surgical 

treatment is recommended. Local recurrence is rare, unless 
the myxoma is not fully excised or the patient has one of the 
previously described syndromes.

Histologically, IM is composed of bland spindle‐ and stel-
late‐shaped cells in an abundant myxoid stroma. Some IM may 
have areas of hypercellularity and hypervascularity. In this case, 
a differential diagnosis between myxoid liposarcoma, low‐
grade myxofibrosarcoma, and low‐grade fibromyxoid sarcoma 
should be taken into consideration. Immunohistochemically, 
IM typically stains negatively for S‐100 protein, whereas myxo-
lipomas and liposarcomas stain positive.4

Soft tissue sarcomas (STS) are a heterogeneous group of rare 
malignant mesenchymal tumors with incidence of two to three 
cases per 100 000.5 Although sarcomas can occur throughout 
the body, 60% of STS in adults occur in the limbs (15% in the 
upper extremity and 45% in the lower extremity). Due to the 
rarity and diversity of these tumors, it is not surprising that ex-
cisions are often performed without preoperative suspicion of 
malignancy and adequate preoperative diagnostic and staging 
workup.6 Tumors of the upper extremity are twice as likely to 
undergo unplanned excision, probably because of their smaller 
size and more superficial location.7 That is why when a suspi-
cion of a solid tumor is raised, a fine needle biopsy should be 
performed.

Magnetic resonance imaging is the most sensitive imag-
ing option diagnosing IM. It reveals a well‐defined ovoid 
mass displaying low signal intensity on T1‐weighted images 
and high signal intensity on T2‐weighted images. A periph-
eral and patchy enhancement of the signal after gadolinium 
injection may be observed. A surrounding fat rim on an MRI 
is suggestive of IM.8 These features are strongly suggestive of 
intramuscular myxoma.

In this context, we emphasize the role of the radiologist 
and the pathologist within the differential diagnosis of IM, in 
order to avoid inappropriate treatments.

4 |  CONCLUSION

MRI is the most sensitive examination for diagnosing tissue 
injury and tumors. Core needle biopsy may be very helpful for 
differential diagnosis between benign or malign tumor prior 
to treatment. Surgical excision is the treatment of choice, but 
the diagnosis is defined by the histological findings. In the 
differential diagnosis, reactive lesions and low‐grade myxoid 
sarcomas should be kept in mind when planning the treat-
ment. Surgical excision has shown to be curative in the vast 
majority of cases, with minimal recurrence rates.
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F I G U R E  3  Macroscopic appearance of the intramuscular 
myxoma

F I G U R E  4  The nuclei of the tumor cells show two fused 
signals in a fluorescence in situ hybridization (FISH) analysis of the 
FUS gene, performed with the LSI FUS (16p11) Dual‐Color Break 
Apart Rearrangement Probe, Vysis. This result confirms the lack of 
rearrangement of the FUS gene, excluding the translocation



   | 2401ADAMONIS et Al.

CONFLICT OF INTEREST

None declared.

AUTHOR CONTRIBUTIONS

SA and STM: had the idea for this case report; SA: wrote the 
first draft of the manuscript; AT, STM, BE, and AM: revised 
the final manuscript. All authors have read and approved the 
manuscript.

ORCID

Saulius Adamonis   https://orcid.org/0000-0001-6549-1646 

REFERENCES

 1. Baltu Y, Arikan ŞM, Dölen UC, Uzun H, Alkan Bİ, Aydın O. 
Intramuscular myxoma: clinical and surgical observation notes on 
eleven cases. Int Orthop. 2017;41(4):837‐843.

 2. Bekers EM, Eijkelenboom A, Rombout P, et al. Identification of 
novel GNAS mutations in intramuscular myxoma using nextgener-
ation sequencing with single‐molecule tagged molecular inversion 
probes. Diagnostic Pathology. 2019;14:15.

 3. Allen PW. Myxoma is not a single entity: A review of the concept 
of myxoma. Ann Diagn Pathol. 2000;4:99‐123.

 4. Weiss SW, Goldblum JR. Enzinger Weiss’s soft tissue tu-
mors, Intromuscular myxoma, 4th edn. St. Louis: Mosby Inc; 
2001:1425‐1436.

 5. Koulaxouzidis G, Simunovic F, Bannasch H. Soft tissue sarcomas 
of the arm – oncosurgical and reconstructive principles within a 
multimodal, interdisciplinary setting. Front Surg. 2016;3:12.

 6. Noria S, Davis A, Kandel R, et al. Residual disease following un-
planned excision of soft‐tissue sarcoma of an extremity. J Bone 
Joint Surg Am. 1996;78:650‐655.

 7. Korah MP, Deyrup AT, Monson DK, et al. Anatomic tumor loca-
tion influences the success of contemporary limb‐sparing surgery 
and radiation among adults with soft tissue sarcomas of the extrem-
ities. Int J Radiat Oncol Biol Phys. 2012;82:933‐939.

 8. Bancroft LW, Kransdorf MJ, Menke DM, O’Connor MI, Foster 
WC. Intramuscular myxoma: characteristic MR imaging features. 
AJR Am J Roentgenol. 2002;178:1255‐1259.

 9. Costamagna D, Erra S, Durando R. Intramuscular myx-
oma of the deltoid muscle: report of a case. BMJ Case Rep. 
2009;2009:bcr0820080678

 10. Kemah B, Soylemez MS, Ceyran B, Şenol S, Mutlu S, Özkan K. A 
case of intramuscular myxoma presenting as a swollen shoulder: a 
case report. J Med Case Rep. 2014;8(1):441.

 11. Monga S, Shukla SK, Bhargava S, Bhatnagar LS. Intramuscular 
myxoma of deltoid—a case report. Indian J Pathol Microbiol. 
1977;20(3):189‐190.

 12. Tirefort J, Colo FC, An LA. Interesting Case of Intramuscular 
Myxoma with Scapular Bone Lysis. Case Rep Orthop, 
2017;2017:1690409.

How to cite this article: Adamonis S, Enodien B, 
Taha‐Mehlitz S, Maurer A, Taha A. Intramuscular 
myxoma of the deltoid muscle in a swimmer: A rare 
case report and literature review. Clin Case Rep. 
2019;7:2398–2401. https ://doi.org/10.1002/ccr3.2483

https://orcid.org/0000-0001-6549-1646
https://orcid.org/0000-0001-6549-1646
https://doi.org/10.1002/ccr3.2483

