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Abstract 
Intramuscular metastasis from gastric carcinoma is extremely rare with the exact incidence remains unknown. It may be 

difficult to distinguish intramuscular metastasis clinically from inflammatory myositis. We describe here the radiological 

and diagnostic features of an elderly lady presented with antral adenocarcinoma, complicated further by extensive skeletal 

muscle metastasis that was initially diagnosed as polymyositis. Good clinical history, thorough physical examination 

and appropriate imaging evaluation are the mainstay in the diagnosis as it is a great challenge in differentiating 

between intramuscular metastasis and polymyositis through imaging. It is vital to include intramuscular metastasis as a 

major differential diagnosis, in view of the differences in treatment, prognosis and long-term follow up including a 

histopathological examination to further ascertain diagnosis.  
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1 Introduction 
Gastric carcinoma is the fifth most common cancer worldwide and remains the third leading cause of cancer death in both 

sexes worldwide, with adenocarcinoma accounting for 90%-95% of it [1]. Carcinoma involving antro-pyloric region are 

more commonly seen in high-risk regions such as Asia and Eastern Europe, with the liver, lungs, regional lymph nodes, 

bone, and peritoneum being the most common metastatic sites of gastric carcinoma. Although the skeletal muscle mass of 

the human body receives an ample supply of blood and accounts for nearly 50% of the total body weight, intramuscular 

metastasis from gastric carcinoma is extremely rare with the exact incidence remains unknown. Thus far, only several 

sporadic cases have been reported [2-5] as it may be difficult to distinguish intramuscular metastasis clinically from 

inflammatory myositis. 
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the circulation reaches, which normally is either the liver or lungs. However in our case, the intramuscular metastasis 
developed without having metastasis in these organs. There are several papers previously reporting skeletal muscle 
metastasis arising from gastric carcinoma [2, 3].  

Based on the history and clinical features of gluteal and proximal lower limb swelling associated with pain, along with CT 
and MRI findings as mentioned above in the elderly patient per se, it is common to initially consider polymyositis as the 
provisional diagnosis. Polymyositis is an autoimmune disorder of skeletal muscle frequently manifests during the 4th 
decade of life. It is characterised by pain and gradual onset of muscle weakness in the thighs and pelvic girdle involving 
mainly the large proximal muscles, generally in a symmetric pattern. However, the involvement of muscle may be 
unevenly distributed and not all are affected at the same time in the same patient. Nevertheless, it was vital to consider 
other differential diagnosis of proximal intramuscular lesions which include intramuscular metastasis with background 
history of primary carcinoma as in this case, primary soft tissue sarcoma and even primary muscle lymphoma.  

In terms of intramuscular metastasis, they are commonly encountered in elderly patients in the fifth to seventh decades [4, 5]. 
Most patients may experience local pain or occasionally paraesthesia due to compressive mass effect. In some patients, 
intramuscular metastasis can be the presenting symptom as in our case or present synchronously with primary carcinoma. 
The skeletal muscle metastasis may occur as a solitary mass with or without any other clinically detectable metastases, or 
present with multiple skeletal muscles metastases as in the patient in question. Along with this, the patient also presented 
with metastatic deposit in the right ovary. In previous reported cases of intramuscular metastasis from gastric carcinoma, 
the commonest site of muscle metastasis is in the lower limb with the skeletal muscle of the thigh and the calf becoming 
the most common anatomical sites whereas the skeletal muscle of the upper limb and other sites were less involved [3]. In 
this particular case, the intramuscular metastasis was located in the right pelvic and thigh regions. 

Imaging modality such as plain radiograph, CT and MRI often provides valuable information and can be used to 
distinguish intramuscular metastasis from other conditions. Radiographs are the best initial method to assess any 
co-existing bony involvement and reveal soft-tissue calcifications present in certain conditions such as in primary soft 
tissue sarcoma. In 2004, Tuoheti et al. found that in a radiographic bone survey of those with intramuscular metastasis, 
there was no osseous metastasis and only one patient presented with calcification within the lesion [6], which is not seen in 
our patient. 

The CT features are often non-specific in all of these conditions, as the lesion may be homogenous and of low or similar 
attenuation to muscle [4, 5]. On contrast enhanced CT, these lesions may have similar attenuation to the adjacent skeletal 
muscle or demonstrate homogenous contrast enhancement. Additionally, CT is particularly useful in detecting destruction 
of cortical bone and calcification of lesions. Pretorius et al. described the CT findings in 15 patients with skeletal muscle 
metastases and the most common appearance of metastatic disease to muscle on contrast-enhanced CT was that of a 
rim-enhancing intramuscular mass with central hypoattenuation [7]. In this case, there was heterogenous enhancement of 
the right pelvic and thigh musculatures seen with some hypodensities present within. However, radiographs and CT were 
of little value with regard to the character of the mass when compared with MRI. 

Although MRI is not specific for skeletal muscle metastasis, nonetheless it provides superior soft-tissue contrast and far 
greater definition of muscle involvement [5, 8]. Intramuscular metastasis normally appear more infiltrative with ill-defined 
margins and often violates fascial planes as well as anatomic compartments. This pattern of growth is quite different from 
that seen in most primary soft tissue tumours. Intramuscular metastasis have been described as showing low or iso-signal 
intensity on T1-weighted images and high signal intensity on T2-weighted images compared with surrounding muscles. 
Other features include muscle enlargement, reticulated texture, peritumoral oedema, and intratumoral patterns such as 
haemorrhage [5, 8]. On gadolinium-enhanced imaging, intramuscular metastasis usually demonstrate extensive peritumoral 
enhancement associated with central necrosis. As with polymyositis cases, high signal intensity is seen in the active phase 
on STIR and fat-saturated gadolinium-enhanced T1-weighted images. Occasionally, the inflammation may extend along 
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or around individual muscles and muscle groups. It normally exhibits diffuse homogeneous enhancement on post 
gadolinium images. Primary soft tissue sarcomas and lymphoma have similar appearance on T1-weighted images to 
intramuscular metastasis. On T2-weighted images, sarcomas have the same appearances as well, but may demonstrate 
more areas of haemorrhage, necrosis, calcification and peritumoral oedema, especially in larger tumours [3, 8]. In 
lymphoma, the tumours demonstrate intermediate signal intensity compared with fat on T2-weighted images.  

In our case, there was diffuse enlargement and infiltration of the right pelvic and thigh musculatures with signal 
characteristics and post gadolinium homogeneous enhancement which appeared more consistent with a diagnosis of 
polymyositis. However, with an underlying primary carcinoma and infiltrative appearance of these lesions, intramuscular 
metastasis was considered as a possibility. Thus, it poses a challenge in diagnosing intramuscular metastasis and 
differentiating it from the rest of the conditions as there is significant overlap in their range of appearances. Furthermore, 
because of differences in treatment and prognosis, it is important to distinguish each and every condition mentioned above. 
A biopsy is mandatory and should be performed to confirm the final diagnosis. Gadolinium-enhanced imaging may be 
beneficial in evaluating the vascularity and perfusion of the tumour in planning the biopsy of these lesions. 

Skeletal muscle metastasis is possibly a sign of partial systemic haematogenous metastasis and a terminal stage in the 
progress of gastric carcinoma. The optimal treatment of intramuscular metastasis is yet to be known. Although there are 
reports on various treatment for intramuscular metastasis from primary gastric cancer which include surgical excision, 
radiation therapy, or systemic chemotherapy, however, ineffective for prolonging the survival of the patients [2, 3]. 
Therefore, further research and clinical studies are still needed to establish an appropriate treatment and therapy. 

4 Conclusion 
In conclusion, although skeletal muscle metastasis is uncommon, it poses a diagnostic and therapeutic challenge to 
clinicians. Good clinical history, thorough physical examination and appropriate imaging evaluation are the mainstay in 
the diagnosis as it is a great challenge in differentiating between intramuscular metastasis and polymyositis through 
imaging. Thus, it is vital for the radiologist to include intramuscular metastasis as a major differential diagnosis as in this 
case, in view of the differences in treatment, prognosis and long-term follow up including a mandatory needle biopsy to 
further ascertain diagnosis. 

Acknowledgements 
The author would like to thank Mohamad Nazrulhisham Mad Naser (MBBS, MIntMed) for critically reviewing this 
manuscript. 

Conflict of interests 
None. 

References 
[1] Ferlay J, Soerjomataram I, Ervik M. GLOBOCAN, cancer incidence and mortality worldwide: IARC cancer base no. 11 [Internet]. 

Lyon, France: International Agency for Research on Cancer. 2013. [cited 2016 May 18]. Available from: http://globocan.iarc.fr 
[2] Beşe NŞ, Özgüroĝlu M, Dervişoĝlu S, et al. Skeletal muscle: an unusual site of distant metastasis in gastric carcinoma. Radiation 

Medicine. 2006; 24(2): 150-3. PMid:16715679 http://dx.doi.org/10.1007/BF02493284 
[3] Kondo S, Onodera H, Kan S, et al. Intramuscular metastasis from gastric cancer. Gastric Cancer. 2002; 5(2): 107-11. 

PMid:12111587 http://dx.doi.org/10.1007/s101200200018 
[4] Surov A, Hainz M, Holzhausen HJ, et al. Skeletal muscle metastases: primary tumours, prevalence, and radiological features. 

European Radiology. 2010; 20(3): 649-58. http://dx.doi.org/10.1007/s00330-009-1577-1 



http://ijdi.sciedupress.com                                                                        International Journal of Diagnostic Imaging, 2016, Vol. 3, No. 2 

                                   ISSN 2331-5857   E-ISSN 2331-5865 58

[5] Arpaci T, Ugurluer G, Akbas T, et al. Imaging of the skeletal muscle metastases. Eur Rev Med Pharmacol Sci. 2012; 16(15): 
2057-63. PMid:23280019 

[6] Tuoheti Y, Okada K, Osanai T, et al. Skeletal muscle metastases of carcinoma: a clinicopathological study of 12 cases. Japanese 
Journal of Clinical Oncology. 2004; 34(4): 210-4. http://dx.doi.org/10.1093/jjco/hyh036 

[7] Pretorius ES, Fishman EK. Helical CT of skeletal muscle metastases from primary carcinomas. American Journal of 
Roentgenology. 2000; 174(2): 401-4. http://dx.doi.org/10.2214/ajr.174.2.1740401 

[8] Williams JB, Youngberg RA, Bui-Mansfield LT, et al. MR imaging of skeletal muscle metastases. AJR. American Journal of 
Roentgenology. 1997; 168(2): 555-7. http://dx.doi.org/10.2214/ajr.168.2.9016246 


