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Abstract. Intramuscular myxoma (IMM) as a rare soft-tissue 
tumor arising from the muscles is completely benign. When 
IMM accompanies malignance, it may be misdiagnosed as 
muscle metastasis, and for this extremely rare concurrence, 
the subsequent treatment would vary accordingly. The current 
study presents, to the best of our knowledge, the first case of 
non-small cell lung cancer (NSCLC) concomitant with IMM 
mimicking skeletal muscle metastasis. A 64-year-old female 
was hospitalized with a history of chest discomfort and right 
lumbar pain that had persisted for four months. The computed 
tomography scan showed a lesion in the left upper lobe of the 
lung and the right psoas, respectively. Serum biomarkers for 
NSCLC were abnormal. A presumptive clinical diagnosis was 
compatible with left NSCLC and right psoas muscle metastasis 
(cT2aN3M1b, stage Ⅳ). Stage Ⅳ lung cancer would receive 
palliative treatment. However, the final diagnosis of synchro-
nous left lung squamous cell carcinoma (cT2aN3M0, stage ⅢB) 
and IMM in the right psoas was confirmed by biopsy. The 
patient therefore underwent definitive chemoradiotherapy for 
lung carcinoma, and conservative treatment, including analge-
sics, for IMM. The diagnosis process for a malignant neoplasm 
concomitant with IMM is not straightforward due to a lack 
of clinical experience, and it significantly affects the tumor 
staging and subsequent treatment strategy. The present case 
suggests that IMM should be included in the differential diag-
nosis when an abnormal intramuscular lesion concomitant with 

malignancy is identified. The value of histopathological diag-
nosis prior to definitive treatment also requires highlighting.

Introduction

Myxoma is a true benign neoplasm of mesenchymal origin 
that produces mucopolysaccharide and immature collagen. 
Although it is more commonly found in the left atrium of the 
heart, a myxoma can arise in any region of the body, such as 
the genitourinary tract, bones, retroperitoneum, skin, joints 
and skeletal muscles (1,2). When arising from muscle, the 
tumor is termed an intramuscular myxoma (IMM) (2). IMM 
is a rare lesion with incidence rates varying between 0.1 and 
0.13 per 100,000 individuals per year (3). The benign lesion 
favors a female predilection, occurring between the fourth 
and sixth decades of life (4).Wide surgical resection is the 
most successful form of management, and the prognosis is 
good (5). Lung cancer is the leading cause of cancer mortality 
in the United States, with an estimated 224,210 novel cases 
and 159,260 mortalities in 2014 (6). The malignant tumor 
can metastasize to almost every region of the body, including 
skeletal muscle, although this is rather rare (7). There is no 
consensus on the optimal therapeutic strategy for muscle 
metastasis, as it may be the end-stage presentation of lung 
cancer (8). IMM has certain characteristic features, however, 
when concomitant with a malignant neoplasm, particularly 
those which possess a high incidence of distant metastases, 
it may be misdiagnosed as muscle metastasis due to its rare 
occurrence and particularly rare concurrence (9,10). The 
current study presents, to the best of our knowledge, the first 
case of non-small cell lung cancer (NSCLC) concomitant 
with IMM arising in the right psoas mimicking intramuscular 
metastasis and briefly reviews the literature concerning this 
subject.

Case report

A 64-year-old, non-smoking, female was referred to Shan-
dong Cancer Hospital and Institute (Shandong, Jinan, China) 
on May 2013 due to a progressive cough with little sputum, 
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dyspnea, left chest pain and right lumbar pain that had 
persisted for four months. The lumbar pain was aggravated 
upon walking and was relieved spontaneously upon resting. 
A physical examination revealed a few moist rales, decreased 
breath sounds over the left lung, and pressing and percussive 
pain in the right lumbar region. The patient experienced no 
numbness or tingling in the legs. Examination of the lumbar 
spine showed normal lumbar lordosis. Sensation in the lower 
extremity was intact. There was no muscular contracture 
or palpable mass. Reflexes in the patella and ankle were all 
symmetrical and normal.

A series of further medical examinations were required for 
accurate diagnosis. Written informed consent was obtained 
from the family of the patient. No abnormality was shown 
on routine laboratory investigations. An initial chest X-ray 
revealed left lung opacity. Further examinations were also 
conducted. The serum cytokeratin-19 fragment 21-1 (Cyfra21-1) 
level was elevated to 7.59 ng/ml (normal range, 0-3.3 ng/ml). 
A computed tomography (CT) scan of the chest and abdomen 
revealed a heterogeneously enhanced 4x5-cm soft-tissue mass 
with a lobular and spiculate boundary in the left upper lobe, 
numerous enlarged lymph nodes in the left hilar region and 
aortopulmonary window. A low-density, well-circumscribed 
and homogeneous 2.0x2.8-cm mass with mild enhancement 
was also observed inside the right psoas (Fig. 1A and B). No 
evidence of distant metastasis was found upon brain magnetic 
resonance imaging (MRI) or skeletal scintigraphy. Based 
on the aforementioned examination results, a presumptive 
clinical diagnosis was compatible with left NSCLC and right 
psoas muscle metastasis (cT2aN3M1b, stage Ⅳ) according 
to American Joint Committee on Cancer (AJCC) 7th edition 
staging system for lung cancer (11). The subsequent treatment 
would be mainly palliative for the end-stage cancer. However, 
the diagnosis of muscle metastasis was uncertain when consid-
ering that the low-density mass with slight enhancement shown 
by CT did not correspond with the rich vascularization and 
rapid metabolism of a metastatic lesions, and the fact that there 
were no abnormalities in the organs susceptible to metastasis, 
such as the liver and adrenal glands.

To ensure the correct diagnosis for the two lesions, a 
bronchoscopy and CT-guided puncture biopsy was conducted 
sequentially. The histology of the lung specimen showed 
characteristic features of squamous cell lung carcinoma, 
including mitosis, nuclear hyperchromatism, keratin pearls 
and intercellular bridges, as expected. However, microscopic 
analysis of the right psoas muscle specimen showed delicate, 
monotonous spindle-cells loosely arranged in an abundant 
myxoid matrix, without evidence of mitotic activity, hemor-
rhage or necrosis, consistent with IMM (Fig. 2A and B). Thus, 
the definitive diagnosis was left lung squamous cell carcinoma 
(cT2aN3M0, stage ⅢB) with concomitant IMM arising in the 
right psoas (11).

For the IMM, although a wide local resection is the most 
effective treatment and the prognosis for this treatment is 
excellent; since the patient was elderly, the lesion was benign 
and there was the presence of highly malignant comorbidity, 
conservative treatment, consisting analgesics for oral use with 
regular follow-up was recommended. Concurrent chemoradio-
therapy (CRT) is recommended as the best treatment strategy 
for NSCLC in National Comprehensive Cancer Network 

guidelines (12), however, it may not have been well toler-
ated by the patient when considering the poor performance 
status (Karnofsky performance status score, 70). In fact, the 
patient was administered sequential CRT for the primary lung 
cancer consisting of 1,250 mg/m2 gemcitabine on days 1 and 
8, plus 75 mg/m2 cisplatin on day 1, every 21 days for 4 cycles, 
followed by definitive 3‑dimensional conformal radiotherapy 
with a total dose of 60 Gy in 2 Gy daily fractions. The primary 
lung cancer lesion and metastatic lymph nodes were reduced 
slightly, and the symptoms associated with lung cancer were 
relieved after 2 cycles of chemotherapy and further improved 
once the chemotherapy plan was completed. The efficacy of 
treatment was assessed as partial remission. Subsequent to 
half a year of follow-up, the symptoms of coughing, dyspnea 
and left chest pain were completely resolved. The right lumbar 
pain still existed, but was relieved by analgesics. The serum 
Cyfra21-1 level was decreased to normal at 1.15 ng/ml. The 
CT reexamination demonstrated that the lesion size in the 
left lung had significantly decreased to 1.5x2.0 cm compared 
with pre-treatment and that there was no marked change of the 
IMM (Fig. 1C and D). The patient received supportive care and 
was followed up every 3 months. Ten months later, a skeletal 
scintigraphy revealed the presence of bone metastases. One 
month later, 17 months after diagnosis, the patient succumbed 
to the disease.

Discussion

In the present case, the chest discomfort and lumbar pain 
appeared almost at the same time. The abnormal lesions in 
the left lung and right psoas were detected by CT simultane-
ously. The CT manifestation of the lung lesion and the serum 
specific biomarker of the tumor supported the diagnosis of 
NSCLC. However, the nature of the psoas lesion could not be 
ascertained. Although the CT presentation did not conform 
to the typical skeletal muscle metastasis, which is rather rare, 
this suspicious diagnosis could not be ruled out solely relying 
on the imaging findings, particularly considering that NSCLC 
is prone to distant metastases (7). The differential diag-
nosis should include intramuscular metastasis and primary 
soft-tissue tumors, as each can arise from the psoas muscle 
and cause lumbar pain (13‑15). Furthermore, the definition of 
the nature of the muscle abnormality would be of great value, 
as the correct diagnosis would affect the following clinical 
management and vary the prognosis of the patient. The aspects 
mentioned next may be beneficial in making a differential 
diagnosis.

With regard to the epidemiology, a large portion of patients 
suffering from NSCLC are diagnosed at an advanced stage 
with distant metastases. The most commonly involved sites 
are the liver (33-40%), abdominal lymph nodes (29%), adrenal 
glands (18-38%), bones (19-33%), brain (15-43%) and kidneys 
(16-23%) (16). In general, hematogenous skeletal muscle 
metastasis is rare and the metastasis of lung cancer is even 
rarer, although it is the most common source (17). The accurate 
incidence of skeletal muscle metastasis is uncertain, although 
has been reported as 0.8% in patients with cancer and 1% in 
patients with lung cancer through autopsy findings. Psoas 
metastases are extremely rare, with only few cases having 
been reported (17,18). The trunk musculature (particularly the 
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paravertebral and iliopsoas muscles) and the thigh muscles are 
the most frequent sites (19).

IMM, however, is much more rare (3). IMM generally 
occur in the large muscles of the thighs, shoulders, buttocks or 
upper arm, in order of descending frequency (20). These rare 
lesions mainly occur between the fourth and sixth decades of 
life, with a slight predominance in women due to unknown 
reasons (4). As no capsule encompasses them, the lesions may 
infiltrate the adjacent tissues occasionally without metas-
tasis (21). Only four cases of psoas IMM have been reported in 
the literature to date (14,22-24), and no case has been recorded 
to be concomitant with malignancy. So, when this does occur, 
the abnormality is difficult to diagnose as IMM rather than a 
metastasis.

The most frequent clinical manifestation of muscle 
metastasis is local pain, with or without a palpable mass (15). 

In individual cases, skeletal muscle metastasis from lung 
cancer has even presented as the initial clinical manifesta-
tion, so it may be easily misdiagnosed, particularly when the 
primary tumor is unknown (25). However, the symptoms of 
IMM depend largely on the location and size of the lesion, 
with presentation as a solitary slow-growing painless mass, 

or secondary to compression of adjacent structures, mainly 
nerves and vessels, although ~80% of cases are asymptomatic. 

Two of the reported cases in the literature complained of pain 
in the region associated with the psoas (14).

IMM and intramuscular metastasis can each arise from 
the psoas muscle and cause lumbar pain, as reported in the 
literature. Therefore, it is not possible to distinguish between 
them based on the presentation only. Their imaging character-
istics are also required for the differential diagnosis. As the 
tumors are rare in the clinic, experience to diagnose them is 
clearly lacking. Relevant knowledge is mostly obtained from 
previous case studies. Intramuscular metastasis usually mani-
fests as a rim-enhancing focus with a central hypoattenuation 
likely due to necrosis (26). CT findings of IMM, as shown in 
Fig. 1, are a cystic, well-circumscribed, low-attenuated and 
homogeneous mass within the skeletal muscle (20). The mass 
exhibits a high content of mesenchyme, with few vascular 
and no internal calcifications, and as a result will show mild 
or no enhancement following intravenous administration of 
contrast medium. The two lesions show similar MRI features 
of a high signal intensity on T2-weighted images, and a low 
or isointense signal intensity on T1-weighted images (23,27). 

Figure 1. (A) Chest CT showing a heterogeneously enhanced 4x5-cm soft-tissue mass with lobular and spiculate boundaries in left upper lobe and numerous 
enlarged lymph nodes in the left hilar region and aortopulmonary window. (B) Abdominal CT showing a well-circumscribed, ~2.0x2.8 cm, homogeneous 
mass inside the right psoas muscle, with low‑density mild enhancement. CT after 6 months showing that (C) the lesion size in the left lung had significantly 
decreased to 1.5x2.0 cm and that (D) there was almost no change in the intramuscular myxoma compared with pre-treatment. CT, computed tomography.

Figure 2. Hematoxylin and eosin stain at (A) x100 magnification showing a hypocellular and hypovascular lesion rich in abundant myxoid matrix, with undif-
ferentiated bland stellate or spindle‑shaped cells separated by reticulin fibers. (B) Higher‑power magnification (x400) demonstrating the charcteristic stellate 
or spindle pattern of cells loosely arranged in an abundant myxoid matrix.
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Published studies on the use of CT or MRI suggest that an 
imaging examination cannot accurately determine the psoas 
muscle pathology (28), and the diagnosis of these lesions is 
not usually straightforward, even with radiological imaging. 
Muscle metastasis can, for example, mimic a benign lesion 
such as an abscess, as previously reported (29). As a result, 
the value of histopathological evaluation is highlighted in the 
differential diagnosis.

For histopathological evaluation, image-guided biopsy 
and fine‑needle aspiration cytology are frequently required 
to confirm the nature of the lesions. For IMM, microscopic 
examination shows a hypocellular and hypovascular tumor 
with undifferentiated bland stellate or spindle-shaped cells, 
separated by reticulin fibers in abundant myxoid matrix of 
hyaluronic acid sparse. It shows the benign characteristics with 
the absence of mitosis, nuclear atypia and necrosis (20,24). 
The majority of lesions infiltrate into the adjacent muscles, as 
the delicate pseudocapsules are incomplete on close inspec-
tion (30). On immunohistochemical staining, IMM cells stain 
positively for vimentin, and variably for CD34 and actin; 
immunostain for S-100 protein is typically negative, unlike 
in myxoid liposarcoma and neurothekeoma (nerve sheath 
myxoma) (30). As the metastatic lesion is transferred hematog-
enously, it will show malignant characteristics, such as mitosis, 
nuclear atypia, necrosis and specific immunohistochemical 
results corresponding with the primary tumor site (31). In 
the present study, a rather rare lesion, namely an IMM, was 
unexpectedly found in the psoas, with left lung squamous cell 
carcinoma.

If a diagnosis of muscle metastasis is ascertained, it may 
be the end-stage presentation of lung cancer portending a 
poor prognosis. There has been no unified optimal strategy 
put forward for skeletal muscle metastases. Although chemo-
therapy, radiotherapy and even surgical excision may be 
applied for local control or palliation, it is unknown whether 
these therapeutic methods can achieve a survival benefit (32). 
In fact, the majority of patients with skeletal muscle metas-
tasis from lung cancer succumb within a few months, despite 
various forms of treatment being administered (33). On the 
other hand, lung cancer at stage IIIB should receive chemo-
therapy and definitive radiotherapy. In the present study, the 
anticancer treatment was not affected by the coexistence of 
IMM. The dominating treatment for IMM is wide local exci-
sion for its absolutely benign nature. A recent retrospective 
study of IMM over 10 years found no recurrence after resec-
tion (34). The prognosis of IMM is excellent if the tumor is 
completely excised with a pathological safe margin.

In conclusion, this report represents the first case of lung 
cancer coexisted with IMM, which was initially suspected to 
be intramuscular metastasis. The two lesions are quite rare in 
daily clinical work, so there is a lack of experience for forming 
a differential diagnosis. When a soft-tissue lesion is concomi-
tant with malignant carcinoma, a primary soft-tissue tumor 
and muscle metastasis should be considered. In the present 
case, the nature of the lesion in the psoas muscle determined 
the lung cancer stage and significantly affected the following 
treatment strategy. Although imaging studies can offer certain 
characteristic information, histopathological examination 
remains the gold standard and its importance should be high-
lighted. This case indicates that extreme caution is essential in 

forming a diagnosis when a soft-tissue lesion is concomitant 
with malignancy. IMM should be considered in the differen-
tial diagnosis.
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