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SUMMARY
Although direct muscle invasion by carcinoma is well 
recognised, skeletal muscle metastases are rare. Breast 
cancer very rarely metastasises to skeletal muscles. We 
present a case of breast cancer that metastasised to 
the biceps muscle. The woman developed breast cancer 
in 1990 and then developed axillary subcutaneous 
metastasis in 2001. In 2015, she presented with pain in 
the left forearm extending to the hand. Initial imaging 
showed no abnormalities, but the positron emission 
tomography-CT scanning revealed a hot spot in the 
left biceps muscle. Additionally, the nerve conduction 
study showed feature of carpal tunnel syndrome. The 
hot spot was deemed inconclusive in the view of normal 
CT and MRI scans, and the patient was treated with 
carpal tunnel decompression. A few months later, the 
patient developed a lump in the left biceps muscle, which 
appeared to be a metastatic lesion from her primary 
breast cancer. The patient was treated with radiotherapy 
and responded satisfactorily.

Background
Although direct muscle invasion by carcinoma is 
well recognised, skeletal muscle metastases are rare. 
They in fact account for only a small percentage 
of all cancer types in an autopsy series.1 The most 
common cancer to metastasise to the skeletal 
muscles is lung cancer, followed by gastrointestinal 
cancer and renal cell carcinoma.2 Distant metastases 
of breast cancer to the skeletal muscles are very 
rare. Few cases have been reported to the best of 
our knowledge.2–15 Muscle metastases often remain 
asymptomatic and with no physical signs, and they 
are difficult to detect through imaging.16 Being 
uncommon, skeletal muscle metastasis must always 
be kept in mind as its detection requires specific 
evaluation.

Case presentation
Our case is a 60-year-old woman who had left 
breast cancer in 1990. Her cancer was T2N1M0, 
grade 2 ductal carcinoma, oestrogen-receptor-pos-
itive  (ER-positive) with axillary lymph nodes 
involvement (6 out of 10). The patient was treated 
with wide local excision, axillary clearance, chemo-
therapy (5-fluorouracil, epirubicin and cyclophos-
phamide) and radiotherapy without hormonal treat-
ment at that time. In March 2001, she developed a 
lump (2 cm × 2 cm) in her left axilla. Fine needle 
aspiration revealed a breast cancer metastasis to the 
subcutaneous tissue, and histopathology and immu-
nohistochemistry assay matched her previous 
primary breast cancer. The patient was treated with 

metastasectomy, chemotherapy (5-fluorouracil, 
epirubicin and cyclophosphamide) and tamoxifen 
for 5 years. In January 2015, she presented with a 
6-month history of numbness, pain, coldness and 
needles sensation along the medial aspect of the left 
forearm extending to the thumb, index and middle 
finger. The symptoms were getting worse with time. 
On examination of the left upper limb, there were 
no obvious abnormalities on inspection or palpa-
tion. Neurological sensory examination revealed 
reduced sensation to pain and light touch over the 
thumb and the index finger. Motor examination 
was normal.

Investigations
We requested CT scan for the chest, abdomen and 
pelvis to exclude any recurrence. The scan did not 
reveal any abnormality apart from the surgical scar-
ring in her left axilla. MRI of the axilla and the 
brachial plexus revealed no abnormalities in the 
nerves apart from the surgical scarring. Positron 
emission tomography-CT (PET-CT) scan showed 
a 22 mm zone of fluorodeoxyglucose (FDG)-avid 
uptake in the left biceps muscle 10 cm distal to the 
left axilla (figure 1). The radiologist questioned the 
significance of this hot spot in the view of normal 
CT and MRI scans. With the absence of any clue of 
recurrence, we decided to request nerve conduction 
study (NCS) to rule out carpal tunnel syndrome. 
The study of the left upper limb showed conduc-
tive abnormalities restricted to the median nerve at 
the level of carpal tunnel. Based on these results, 
the patient was referred to orthopaedics for carpal 
tunnel decompression. Four months later the symp-
toms persist and the patient developed a lump over 
the medial side of the left upper arm. The lump 
was 5–7 cm in diameter, soft and mobile. MRI scan 
of the left upper arm revealed a soft tissue mass 
involving the biceps musculature and the neurovas-
cular bundle in the medial aspect of the left upper 
arm (figure 2). PET-CT scan showed a 33 mm zone 
of FDG uptake in the left biceps muscle 10 cm distal 
to the left axilla, and this was present in the last PET 
scan and it is bigger on this scan (figure 3). Core 
needle biopsy was performed, and histopathology 
showed metastatic breast cancer infiltrating the 
striated muscle tissue, and  immunohistochemistry 
assay was ER-positive, progesterone-receptor-pos-
itive  (PR-positive) and human epidermal growth 
factor-2 (HER2) 2+ (figure 4).

Differential diagnosis
►► Sarcoma is one of the important differential 

diagnoses when there is a skeletal muscle 
mass.
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►► Intramuscular abscess.
►► Carpal tunnel syndrome in view of the pain in the upper 

limb and the positive NCS result.

Treatment
The case was discussed in the local breast multidisciplinary 
meeting, and the decision of the clinical oncologist was to start 
the patient on letrozole (2.5 mg daily) and to offer palliative 
radiotherapy (15 fractions of 40.05 Gy). Surgical intervention 
was discussed in the sarcoma multidisciplinary meeting, and 
they advised that the surgical removal of the mass would carry a 
high risk of neurovascular bundle injury as the lesion is involving 
the neurovascular bundle. The clinical oncologist discussed 
the options of radiotherapy and surgery with the patient. The 
patient’s preference was to start radiotherapy and not to proceed 
with surgery.

Outcome and follow-up
After the course of radiotherapy, the patient’s symptoms 
improved considerably. An MRI scan of the left upper limb 6 
months after the radiotherapy revealed significant decrease in 
the size of the tumour mass (figure 5).

Discussion
It is poorly understood why skeletal muscles metastases are 
rare, even though skeletal muscles form large part of the body 
mass and cardiac output. Several factors have been suggested 

to contribute to the resistance of the skeletal muscle to meta-
static cancer, such as intramuscular blood pressure, blood flow 
per unit of weight and  local changes in pH;  local tempera-
ture distribution may also  be involved.17 Intramuscular blood 
flow seems to play an important role in tumour implantation. 
Organs like lung, liver and bones have much higher incidence 
of tumour metastasis than skeletal muscles because these organs 
have constant blood flow, whereas skeletal muscles have vari-
able blood flow.18 Although some have suggested that protease 
inhibitors in the extracellular matrix of the muscle may resist 
tumour cell invasion,19 it may be the production of lactic acid 
and other metabolites by skeletal muscle that inhibits tumour cell 
growth.20 Even though skeletal muscles are resistant to metas-
tasis, properties of the primary tumour may also have some role 
in the metastasis process. Two-thirds of all cancers metastatic to 
skeletal muscles are solid carcinomas, and only about one-third 
are from haematological malignancies, and few cases originated 
from melanomas.21

Several pathophysiological mechanisms have been suggested 
for the development of muscle metastases, but the haematoge-
nous spread is the most probable pathway.1 Although the most 
common clinical presentation is a painful mass,22 in our case the 
mass was painless and the referred pain was due to involvement 
of the adjacent nerves. Therefore, if a patient presents with mild 
pain without clear evidence of a mass on physical examination, 
as occurred with our case when she presented for the first time, 
the metastatic tumour may be easily missed.

Although fine needle aspiration biopsy is the less traumatic and 
the less likely to contaminate the tissue plans, core needle biopsy 
is the main diagnostic technique.23  MRI is considered as the 

Figure 1  Solitary biceps muscle metastasis from breast cancer. 
Positron emission tomography-CT image. Axial and coronal images 
showing fluorodeoxyglucose-avid lesion (22 mm) in the medial aspect of 
the left upper arm (arrows).

Figure 2  Solitary biceps muscle metastasis from breast cancer. (left) 
MRI scan, T1-weighted, sagittal image showing a mass near the medial 
aspect of the left humerus (arrow). (right) MRI scan, T2-weighted, axial 
image showing a mass near the medial aspect of the left humerus 
(arrow).

Figure 3  Solitary biceps muscle metastasis from breast cancer. 
Positron emission tomography (PET)-CT months after the first PET-CT. 
Axial and coronal images showing fluorodeoxyglucose-avid lesion 
(33 mm) in the medial aspect of the left upper arm (arrows).

Figure 4  Solitary biceps muscle metastasis from breast cancer. 
Microscopic appearance of metastatic breast cancer in the biceps 
muscle (×200). (left) H&E staining shows ductal-type metastatic 
carcinoma of breast origin (CA) invading the skeletal muscle tissue 
(SM). (right) Immunohistochemistry stain showing strong nuclear 
Oestrogen receptor expression in the carcinoma.
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best imaging tool for diagnosis of muscle metastasis.11 Although 
MRI has been considered to be superior to CT,11 CT-guided fine 
needle aspiration provides a rapid, minimally invasive means of 
diagnosis.24 PET-CT is a sensitive tool in the diagnosis of muscle 
metastasis,4 and it has been reported that it may detect unsus-
pected metastasis.25 Intramuscular hot spots on PET-CT scans 
should be considered as a sign of metastatic lesions even in the 
absence of any abnormality on CT scans.15

Differential diagnosis of skeletal muscle metastasis mainly 
includes sarcoma, myopathy and intramuscular abscess.25 
Differentiating a muscle metastasis from sarcoma is of para-
mount importance because the treatment approach is quite 
different.26 Due to the variety of clinical and radiological 
features, misinterpretation of muscle metastasis is not infre-
quent,27 and this is what happened in our case when the radiol-
ogist was not convinced that the hot spot in the first PET-CT 
was a metastatic lesion because the previous scans did not show 
any structural abnormalities. Therefore, in patients with history 
of cancer, FDG-avid zones in skeletal muscles on PET-CT scan 
should always raise suspicion of metastatic disease even in the 
absence of structural abnormalities on other imaging modali-
ties.

Treatment options for muscle metastasis should be individ-
ualised depending on the patient’s clinical condition regarding 
the underlying disease and its prognosis.28 Treatment options 
may include radiotherapy, chemotherapy or surgical excision.29 
Surgical excision may be considered in carefully selected cases 
such as patients with painful masses and in patients with a long 
disease-free interval.22 The surgical option was not considered in 
our case as the metastatic lesion was invading the adjacent nerves 
and blood vessels. Radiotherapy has been reported as effective 
in controlling pain and metastatic lesion but has been associated 
with local complications such as skin burn and muscle contrac-
ture.29

The prognosis of patients with muscle metastasis is poor, 
and  most of the patients die within few months despite the 

treatment.30 In Mathis  et  al’s31 series, less than 2.5% of 174 
patients with skeletal muscle metastasissurvived beyond 72 
months.

In conclusion, distant metastasis to skeletal muscle rarely 
occurs in patients with breast cancer. MRI and PET-CT are 
the preferable diagnostic modalities in the detection of skeletal 
muscle metastases. Core needle biopsy is necessary to confirm 
the diagnosis. The treatment of muscle metastasis is always palli-
ative, involving radiotherapy, chemotherapy or surgery.

Learning points

►► Painful mass in the skeletal muscles of patients with cancer 
should be addressed carefully.

►► In patients with a history of cancer, fluorodeoxyglucose-
avid zone in the skeletal muscles on positron emission 
tomography scan should always raise suspicion of 
metastasis even in the absence of structural abnormalities 
on other imaging modalities.

►► Palliative radiotherapy is very effective in controlling the 
pain and the growth of the metastatic tumours in skeletal 
muscles.
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