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Soft tissue sarcomas represent less than 1% of all malignancies, but unfortunately are 
associated with a high mortality. More than 50 subtypes of soft tissue sarcomas have been 
identified by the World Health Organization. Of these, the most common subtypes found in 
adults are liposarcoma, leiomyosarcoma, and undifferentiated pleomorphic sarcoma. Out 
of all sarcomas, leiomyosarcoma has the poorest mortality. With such a grave prognosis, 
imaging plays a key role in guiding treatment-defining extent and location, and identifying 
metastatic lesions. 
  
This case discusses the typical imaging findings of leiomyosarcoma, the key assessments 
needed in order to guide treatment to decrease mortality, and potentially enable limb 
preservation, as well as the typical differential diagnoses.  

 

INTRODUCTION 

PATIENT PRESENTATION 

DISCUSSION 

Sagittal T1-weighted (left) and post contrast axial T1-weighted (right) images 
demonstrate heterogenous avid enhancement of the solid peripheral component of 

the tumor, with non-enhancement of the central fluid signal component, 
confirming necrosis.  
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A 79 year old female with a history of breast cancer, depression, hypertension, and 
osteoarthritis presented to her primary care doctor with a growing mass on her left ankle 
that was beginning to interfere with movement. An MRI was obtained, which revealed an 
intensely enhancing mass with evidence of internal necrosis along the distal medial 
malleolus, suspicious for a sarcomatous etiology. Subsequent biopsy of the lesion 
demonstrated a spindle cell neoplasm, most consistent with a leiomyosarcoma. 
  
With this grave diagnosis, the patient then underwent work-up for possible metastasis, 
which was luckily negative. After evaluation by a surgical team, a limb-salvaging operation 
was performed to completely resect the mass, with reconstruction involving a flap created 
from her forearm. The final diagnosis was high grade leiomyosarcoma, T2NxMx. Due to the 
tumor’s high grade and potential for recurrence, the patient underwent radiation therapy. 
After completing therapy, the patient’s only symptom was left foot numbness, as the 
posterior tibial nerve had been invaded by the tumor, necessitating resection. Luckily, the 
post-treatment MRI demonstrated no residual disease. 

 

Arnot Ogden Medical Center, Diagnostic Radiology Department, Elmira, NY 

 

Alicia Shaikh, DO, Mitchell Pearce, DO, Gerard Buffo, MD 
 

LEIOMYOSARCOMA 

IMAGING 

The most common presenting symptom of a leiomyosarcoma is a nontender, enlarging soft 
tissue mass. The affected age range is wide, from childhood to the elderly, however most 
cases occur from middle-age to the elderly. The classically involved locations are the 
extremities (most commonly the thigh), and the retroperitoneum. There is a slight 
predilection in females for a retroperitoneal location. The etiology is largely unknown, 
however some studies suggest a history of prior radiation exposure. Unfortunately, 
leiomyosarcoma does carry the highest mortality of all the sarcomas, with a medial 
survival of 4.2 years. The prognosis is worse in those tumors measuring over 5cm, in a 
retroperitoneal location, and with a high mitotic rate on pathology. Tumors in the 
retroperitoneum are not necessarily more aggressive, but the location makes complete 
excision with wide margins less obtainable, allowing for more frequent local recurrence.  
  
Imaging plays a key role in not only identifying the tumor, but also defining extent of local 
invasion and the presence of metastatic disease. The recommended imaging modality is 
MRI, allowing for optimal characterization of this soft tissue tumor, as well as determining 
which structures are involved, as the treatment of choice is excision with wide margins. 
On MRI, the tumor typically demonstrates heterogenous signal on T1 and T2 weighted 
images, and avid heterogenous enhancement. There is typically a capsule, which can give 
the deceptive appearance of a less aggressive entity. Due to it’s high metabolic rate, 
necrosis and hemorrhage common features.  
  
The differential diagnosis based on imaging features are fibrosarcoma, malignant 
peripheral nerve sheath tumor, low-grade fibromyxoid sarcoma, pleomorphic malignant 
fibrous histiocytoma (MFH), and synovial sarcoma. Both a fibrosarcoma and malignant 
peripheral nerve sheath tumor likely closely resemble a leiomyosarcoma on imaging due to 
their similar pathologies of moderately differentiated spindle cells. A key distinction 
between leiomyosarcoma and pleomorphic MFH is the presence of peripheral calcifications 
in 5-20% of cases of pleomorphic MFH. A synovial sarcoma also tends to have calcifications, 
as well as be centered around a joint. A low-grade fibromyxoid sarcoma is a soft tissue 
mass occurring in similar locations as a leiomyosarcoma, however it is less likely to have 
necrosis or hemorrhage due to its less aggressive nature. 
  
Radiologists and ordering providers should also keep in mind the necessity of evaluating 
for metastatic lesions, as these are often occur at presentation. The most common 
location for metastases is the lung, followed by liver, bone, soft tissue, and lymph nodes. 
While this is the most common sarcoma to metastasize to brain, this is still very rare.  
  
While sarcomas are a rare and aggressive tumor with a poor prognosis, thorough imaging 
evaluation plays a key role in effective treatment and management, as with our patient, 
who was able to achieve complete excision with limb-preserving surgery.  

Sagittal T2-weighted image demonstrates a heterogeneous encapsulated lesion. Central 
hyperintense signal is likely necrosis.  

On fat saturated axial pre-contrast (left), and axial post-contrast images (right)  
there is no enhancement in the surgical bed.  
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