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Introduction

Muscle metastases are very rare. The most common 
primary malignancies metastases to skeletal muscle are 
genital tumors (24.6%), followed by gastrointestinal 
tumors (21.3%) and urological tumors (16.4%) (1). It is 
extremely rare for breast cancer to metastasis to skeletal 
muscle. According to Surov et al. (2), metastases from 
breast cancer comprised only 3.3% of the 61 patients with 
muscle metastases. The most common metastatic sites were 
the extraocular muscles, followed by paraspinal muscles 
and gluteal muscles. Only two such cases of breast cancer 

metastasis to the ipsilateral abdominal muscle (3,4) and 
one case to the contralateral abdominal muscle (5) have 
been reported so far (Table 1). We present a rare case with 
abdominal external oblique muscle metastasis of right breast 
invasive lobular carcinoma. 

Case report

A 59-year-old female with history of right breast invasive 
lobular carcinoma [pT2N0M0, stage IIA (AJCC 5th 
staging)] received modified radical mastectomy with 
adjuvant chemotherapy and radiotherapy 50 Gy in 1999. 
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Immunohistochemistry studies showed negative staining 
for estrogen receptor (ER) and progesterone receptor 
(PR), however, staining for human epidermal growth 
factor receptor 2 (HER2) was not performed. In 2002, she 
suffered from T10-spine metastasis and received 6-MV 
palliative photon radiotherapy 30 Gy in 10 fractions to 
T9–11 spine. From December 2003 to February 2005, 
she received pamidronate (Aredia) 90 mg monthly. In 
addition, Clodronate (Bonefos) 1,600 mg daily was 
prescribed from March 2005 to September 2007. In 2012, 
she had a left abdominal mass and received abdominal wall 
tumor resection. Pathological findings showed a 3.7 cm ×  
3.3 cm × 0.8 cm metaplastic invasive lobular carcinoma, and 
ER(+), PR(−), HER2(−) with positive surgical margin. The 

expression of ER showed a discordance between the primary 
breast cancer and the metastatic abdominal carcinoma. 
Then, she received hormone therapy with letrozole 2.5 mg 
per day after operation until second muscle metastasis was 
noted.

In 2016, she experienced a left abdominal painless mass 
at the same location underneath the previous surgical scar. 
Wide excision showed a 2.1 cm × 1.8 cm × 1.2 cm nodular 
tumor with positive deep-and-circumferential margin. 
The pathological findings of tumor resection revealed 
metastatic invasive lobular carcinoma again, while the 
immunohistological staining of tumor tissues revealed 
CK7(+), ER(+), PR(−), HER2(−), and E-cadherin(−)  
(Figure 1). Bone scan showed no obvious change in 
comparison with the previous examination. There 
were no lung metastatic lesions on chest X-ray and no 
abdominal organ metastasis on abdominal ultrasound. 
Mammography and breast ultrasound both showed Breast 
Imaging Reporting and Data System (BI-RADS) category 
1. Carcinoembryonic antigen (CEA) and cancer antigen 
15-3 (CA15-3) were checked every 3 months since 1999, 
and both examinations showed no abnormalities. Under 
the impression of right breast cancer with left external 
oblique muscle metastasis, rcT0N0M1, rpT0N0M1, 
stage IV (AJCC 7th staging), she received post-operative 
three-dimensional conformal radiotherapy 60 Gy in 30 
fractions with image-guided. Computed tomography (CT) 
showed a left external oblique muscle 4.8 cm × 5.0 cm mass  
(Figure 2). The gross tumor volume (GTV) was defined 
as the gross extent of tumor as demonstrated by CT. The 
clinical target volume (CTV) was expanded as the GTV 
plus 1-cm margin. The planning target volume (PTV) 
contained a 0.3-cm expansion of CTV. The 6-MV photon 

Table 1 Four studies of breast cancer with abdominal muscle metastases

Study Metastatic site in skeletal 
muscle

Symptoms Metastatic sites other 
than skeletal muscle

RT OP C/T

Right breast (Ogiya et al.) (3) Right external oblique, 
internal oblique, transverse 
abdominal, and iliac muscles

Numbness; 
pain

Internal obturator lymph 
nodes

50 Gy/25 fx + +

Right breast (Kim et al.) (4) Right rectus abdominis 
muscle

Pain Para-aortic lymph nodes − − +

Left breast (Salemis et al.) (5) Right rectus abdominis 
muscle

Pain No − + +

Right breast (our study) Left external oblique muscle No T10 60 Gy/30 fx + +

RT, radiotherapy; OP, operation; C/T, chemotherapy.

Figure 1 Photomicrograph shows Indian file-like infiltration 
pattern of neoplastic cells featuring hyperchromatic nuclei in 
subcutis (HE staining, 200×). These cells are positive for CK7 
and ER, and negative for E-cadherin, supporting the diagnosis 
of metastatic invasive lobular carcinoma of breast. ER, estrogen 
receptor.
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beams were given through tangential opposed portals. The 
treatment plan was derived by using Pinnacle version 9.2. 
During radiotherapy, acute treatment-related sequelae 
including grade 1 radiation dermatitis was observed. She 
continued to receive chemotherapy and no evidence of 
abdominal recurrence.

Discussion

Skeletal muscle metastasis is very rare for breast cancer, 
with only 15 cases published in the literature. Among these 
15 cases, only two cases of metastasis to the ipsilateral 
abdominal muscle (3,4) and one case to the contralateral 
abdominal muscle (5) have been reported so far. Because 
of the harsh environment, skeletal muscle is resistant to 
metastatic disease. These factors include muscle motion 
contributing to tumor destruction, harsh muscle pH and 
muscles’ ability to remove tumor-produced lactic acid, 
which would induce angiogenesis. Furthermore, natural 
killer cells and lymphocytes, which play an important role in 
the inhibition of tumor metastasis, may be active in skeletal 
muscle (6). Skeletal muscle metastasis is thought to be a sign 
of disseminated disease and is often associated with multiple 
organ metastases. In our case, other than external oblique 
muscle metastasis, only T10-spine was involved. The most 
common clinical presentation is a painful and firm mass. 
Our case had no symptoms in these two times.

The most common appearance of metastatic muscle 
lesions on unenhanced CT scans is an enlargement of 
a muscle, and under enhanced CT, it is illustrated as a 
rim-enhancing intramuscular mass with central hypo-
attenuation. Magnetic resonance imaging (MRI) is the 
primary imaging technique for muscle disease. Metastatic 
muscle lesions showed low signal intensity on T1-
weighted images, and high signal intensity on T2-weighted  

images (7). Many painless lesions may remain undiagnosed 
until death. Aftermath autopsy studies have shown the 
incidence of skeletal muscle metastases ranges from 
0.03% to 17.5% (2). Differential diagnosis of skeletal 
muscle metastases are myopathy, sarcoma, hematoma, 
and intramuscular abscess. Pathologic diagnosis is very 
important because the treatment approach and disease 
prognosis will be quite different.

Several studies have shown a discordant ER, PR, and 
HER2 status between primary and metastatic sites in breast 
cancer. Liedtke et al. (8) reported that the incidence of 
discordance for ER, PR, and HER2 between metastatic and 
primary tumors was 18.4%, 40.3%, and 13.6% respectively. 
In our case, expression of ER showed discordance between 
the primary right breast cancer and the metastatic left 
abdominal tumor. Niikura et al. (9) pointed that their 
patients with discordant HER2 status had shorter survival 
than patients with concordant HER2 status (P=0.003). 
In our reported case, there were no primary site HER2 
status records for diagnosis conducted in 1999 because the 
importance of HER2 was not emphasized at that time. At 
the time of publishing, no research has examined ER, PR, 
and HER2 status of the primary and metastatic skeletal 
muscle lesions. Immunohistochemical features of breast 
cancer associated with skeletal muscle metastasis are still 
unclear. 

E-cadherin is a transmembrane glycoprotein that plays 
an essential role in mediating stability of cell adhesion. Li 
et al. (10) published a meta-analysis that suggested that 
decreased E-cadherin expression might be a poor prognosis 
factor and could be a potentially new gene therapy target for 
breast cancer patients. Our reported case also had decreased 
E-cadherin expression in muscle metastasis pathology.

Treatment for muscle metastasis is palliative, and no 
curative treatment is known until now. Treatment options 
include radiotherapy, surgery or chemotherapy. Surgery may 
be considered in selected cases with isolated painful masses. 
However, Surov et al. reported that in 11 post-operative 
cases, three cases had local recurrences (2); therefore, 
postoperative radiotherapy should be considered carefully. 
In our case, adjuvant radiotherapy must be considered 
due to positive margin in 2012. Radiotherapy is effective 
for decreasing lesion volume and reducing pain. Isolated 
recurrences (T10, 1st and 2nd muscle metastasis) were 
noted during 5-year interval of the treatment. Although 
the pathology did not have triple-negative characteristic, 
aggressive adjuvant therapy such as radiotherapy and 
chemotherapy should have been suggested.

Figure 2 CT shows a mass within the sheath of the left external 
oblique muscle (arrow). CT, computed tomography.
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In conclusion, we present a rare external oblique 
muscle metastasis of breast invasive lobular carcinoma 
case treated with surgery, chemotherapy and radiotherapy. 
Because muscle metastases are more common than we have 
expected, they should be included in differential diagnosis if 
patients with cancer history have an enlarging mass; even if 
such mass is not painful. Post-operative radiotherapy should 
have been taken into consideration due to high recurrence 
rate after surgery alone.
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