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INTRODUCTION

Muscle metastases are rare with a prevalence of ranging 2–16%.[1,2] These can be synchronous 
or metachronous with a varied appearance on imaging. The most common primary resulting 
in muscle metastasis is the lung. Skeletal muscle metastasis from esophageal carcinoma is 
uncommon. We present the first reported case of muscle metastasis within the vastus intermedius 
from esophageal carcinoma and review the literature.

CASE REPORT

A 55-year-old male was referred to tertiary orthopedic oncology service with a soft-tissue 
lump in the right thigh. This was identified on positron emission tomography computed 
tomography (PET CT) as a part of the staging for esophageal carcinoma [Figure 1]. He had 
locally advanced squamous cell carcinoma of the lower esophagus that was being treated 
with chemotherapy and radiotherapy. The 2.8  cm × 2.5  cm soft-tissue lesion in the thigh 
was within the vastus intermedius. On magnetic resonance imaging (MRI), the lesion was 
isointense to muscle on T1 and hyperintense on T2 and fluid sensitive sequence (Short Tau 
Inversion Recovery) [Figures 2 and 3]. There was no hemorrhage or calcification within the 
lesion. A provisional diagnosis of Type 1 muscle metastasis or less likely soft-tissue sarcoma 
was considered. Ultrasound-guided biopsy was performed which confirmed the features of 
metastasis from esophageal squamous cell carcinoma. He was managed with radiotherapy 
and chemotherapy for both the primary esophageal carcinoma as well as skeletal muscle 
metastasis.

ABSTRACT
Muscle metastasis is rare and those from esophageal carcinoma are even rare. We report the first reported 
case of muscle metastasis within the vastus intermedius from squamous cell carcinoma and review the 
literature. Early diagnosis and awareness of the various patterns of muscle metastasis is essential to decrease 
morbidity.
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DISCUSSION

Muscle metastases are rare with prevalence from 1.8% to 
16%.[1,2] Muscle metastasis is rare due to the anti-tumor 
factors present in the skeletal muscles, changes in pH, 
temperature, and blood pressure within the muscle.[1]

The most common primary malignancy with muscle 
metastasis is bronchogenic carcinoma, melanoma, renal cell 
carcinoma, thyroid, colon, and sarcoma. Muscle metastasis 
from gastrointestinal tumors is relatively uncommon.[1] 
Twenty one patients with muscle metastasis from esophageal 
carcinoma have been described with adenocarcinoma being 
the common type accounting for over 75%.

Esophageal cancer is the sixth most common cause of 
cancer death worldwide. Squamous cell carcinoma and 
adenocarcinoma are the most common types of esophageal 
carcinoma. Majority of patients with esophageal carcinoma 
will require palliative therapy as majority are unresectable 

with an aim to reduce the symptoms due to the primary tumor 
may be achieved using radiotherapy or stent placement.[3]

Intramuscular lesions had wide differential diagnoses and 
clinically, it is difficult to differentiate between them, for that 
reason radiology has an important role in the diagnosis and 
management.[1]

There are different patterns of muscle metastasis on MRI, 
these include peripheral enhancing metastasis, homogenous 
enhanced lesions and diffuse infiltrating pattern which can 
mimic lymphoproliferative disorders. There are two patterns 
which are uncommon and these can have intramuscular 
calcification or bleeding.[1,4]

Surov et al. described five patterns of muscle metastasis based 
on their imaging appearance. Metastasis with homogenous 
enhancement post-contrast is Type  1, Type  2 is similar to 
an abscess (hypointense on T1 and hyperintense on T2), 
and Type  3 demonstrates muscle swelling with diffuse 
tumor infiltration (hyperintense on T2). Metastasis with 
calcification (hypointense on T1 and T2) is Type 4 and Type 5 
metastasis is associated with hemorrhage (hyperintense on 
T1).[1] The CT and imaging features would depend on the 
type of muscle metastasis.

The proposed mechanism of muscle metastasis is either 
through the arterial route, venous plexus, or intramuscular 
lymph nodes.[1] Distant muscle metastasis from esophageal 
carcinoma is extremely rare. Ludmir et al. reported Type  4 
(calcifying) metastasis within the psoas muscle from a signet 
ring cell esophageal carcinoma.[5] These metastases are 
diagnosed as part of staging usually with PET CT. The average 
survival is 9 months after the detection of muscle metastasis.

Figure 1: Coronal (a) and sagittal (b) reformats of positron emission 
tomography computed tomography demonstrating increased 
uptake at the site of esophageal carcinoma of the lower esophagus 
(arrow).
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Figure  2: Axial T2 (a) and T1 (b) demonstrating lesion (arrow) 
within the vastus intermedius.
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Figure 3: Sagittal short tau inversion recovery (a) and coronal T2 
(b) demonstrating metastasis within the vastus intermedius (arrow).
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Geukens et al. had reported a case of Type  4 metastasis 
within the gluteus maximus from adenocarcinoma of the 
esophagus.[6] The most common muscles to be involved in 
skeletal muscle metastasis are diaphragm, abdominal wall, 
glutei, deltoid, and paraspinal muscles. Sohda et al. reported 
a case of Type  1 muscle metastasis in adductors from 
adenocarcinoma of the esophagus.[7] Freer et al. reported 
a Type  4 ossifying metastasis within the hamstrings from 
adenocarcinoma of the esophagus.[8] Cincibuch et al. reported 
five cases of muscle metastasis from a cohort of 205 patients 
with esophageal carcinoma involving the quadriceps 
femoris, gluteus minimus, subscapularis, iliacus, and one 
was multiple. Two were metachronous and three were 
synchronous.[9] Iyengar et al. had reported a case of brachialis 
muscle metastasis from adenocarcinoma of the colon.[4]

The differential diagnosis of muscle lesions is myriad and 
would include metastasis, soft-tissue sarcoma, myositis 
ossificans, and muscle injury.

CONCLUSION

Muscle metastases are rare and one needs to consider this in 
the differential diagnosis of a muscle lesion in patients with 
esophageal carcinoma. Awareness of the different patterns 
of muscle metastasis is essential to make the diagnosis and 
decrease morbidity.
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