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Introduction
Leiomyosarcomas are rare tumors that account for approximately 10% of soft tissue sarcomas 

and are diagnosed primarily in middle-aged and older adults with occurrence more commonly in 
the abdomen and retroperitoneum. Of those, primary adrenal leiomyosarcomas are exceedingly 
rare with approximately 30cases reported in literature to date (1-13,15-16,20-35). Pain may be the 
initial presenting symptom, and leiomyosarcomas may reach a significant size before diagnosis is 
made. Histologically, these tumors resemble native smooth muscle but rare low grade cases can 
show a distinct high grade component that lacks immunoreactivity for smooth muscle markers, 
a phenomenon known as dedifferentiation. To our knowledge, this is the first case of a primary 
adrenal leiomyosarcoma with well documented dedifferentiation.

Case Presentation and Management
A 72 year old man with a past medical history of type 2 diabetes mellitus, hypertension, 

hyperlipidemia, COPD, hypothyroidism, and morbid obesity (BMI 41.7) presented for evaluation 
of an enlarging left adrenal mass discovered two years ago. At that time, the patient had a workup 
for left sided abdominal pain and CT scan of the abdomen and pelvis revealed a 1.4 cm left 
adrenal nodule (Figure 1). The patient had negative biochemical testing for hyperaldosteronism, 
hypercortisolism and pheochromocytoma. A recommendation was made to follow up with repeat 
imaging in 6 to 12 months. 

However, the patient came back for follow up two years later and repeat CT abdomen/pelvis 
showed progressive enlargement of the adrenal mass to 5.1 cm (Figure 2). Hounsfield units ranged 
between 40 and 60 with a contrast washout of 22%. The right adrenal gland appeared normal. No 
additional abdominal masses were noted. The liver, kidneys, spleen, pancreas, and bowel appeared 
normal.

He denied polyuria, polydipsia, and no changes in energy level. His diabetes progressed and 
he now required addition of insulin to his regimen. His adrenal functional studies confirmed a 
suppressed cortisol following dexamethasone challenge, normal renin, aldosterone, metanephrines, 
and a normal 24-hour urine free cortisol. The patient had a history of a recent fall and adrenal 
hemorrhage was considered in the differential given significant enlargement over a short time 
frame. Therefore, PET/CT was obtained and showed uptake in the adrenal gland (Figure 3). 
Recommendation was made for surgical resection. 

Primary Adrenal Dedifferentiated Leiomyosarcoma: 
A Low Grade Leiomyosarcoma with a High-Grade 

Undifferentiated Component: Case Report

OPEN ACCESS

 *Correspondence:
Melanie L. Richards, Division of 

Breast, Endocrine, Metabolic and 
Gastrointestinal Surgery, Mayo School 
of Graduate Medical Education, USA,
E-mail: Richards.Melanie@mayo.edu 

Received Date: 02 Jul 2016
Accepted Date: 18 Nov 2016
Published Date: 02 Dec 2016

Citation: 
Rudin A, Torres-Mora J, Natt N, 

Richards ML. Primary Adrenal 
Dedifferentiated Leiomyosarcoma: 

A Low Grade Leiomyosarcoma 
with a High-Grade Undifferentiated 

Component: Case Report. Clin Surg. 
2016; 1: 1193.

Copyright © 2016 Richards ML. This is 
an open access article distributed under 

the Creative Commons Attribution 
License, which permits unrestricted 

use, distribution, and reproduction in 
any medium, provided the original work 

is properly cited.

Case Report
Published: 02 Dec, 2016

Abstract
Primary adrenal leiomyosarcomas are very rare tumors that have been reported in approximately 
30 cases in literature. This is a case report of a 72 year old man who was diagnosed with a 5.1 
cm left adrenal mass. Patient underwent surgical resection and diagnosed with a primary adrenal 
leiomyosarcoma with two distinct histologic components. Patient did not have any adjuvant 
treatment and no evidence of recurrence 3 months postoperatively.
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The patient underwent an attempted laparoscopic adrenalectomy. 
However, dissection was difficult due to a desmoplastic reaction 
around the tumor and procedure was converted to open left 
adrenalectomy. The left adrenal gland tumor was resected with 
negative margins. The patient was discharged on postoperative day 
number 3 with no major complications.

Pathologic evaluation
The mass was located towards the lateral aspect of the adrenal 

gland and showed two distinct components, including a 4.6 cm 
tan-white, lobulated fleshy area that focally grew into the lumen of 
the adrenal vein, and an adjacent 3.0 cm red and hemorrhagic soft 
area (Figure 4). Under light microscopy with hematoxylin and eosin 
stained slides, the tan-white area of the tumor corresponded to a 
low grade leiomyosarcoma and consisted of intersecting fascicles 
of spindle cells with atypical cigar shaped nuclei and abundant 
eosinophilic cytoplasm. Scattered mitotic figures were present but no 
necrosis was seen (Figure 5A). By immunohistochemistry, performed 

by conventional methods, the spindle cells were diffusely and strongly 
positive for smooth muscle actin (SMA) (Figure 5D) and negative 
for desmin, HMB45, MITF, and inhibin (not depicted). The red 
and hemorrhagic area corresponded to the dedifferentiated element 
and was composed of patternless sheets of polygonal, markedly 
pleomorphic and frequently multinucleated cells with abundant 
eosinophilic to foamy cytoplasm and a variable number of infiltrating 
lymphocytes (Figure 5B). The pleomorphic cells show focal and weak 
SMA reactivity in a nonspecific pattern (Figure 5D) but they were 
negative for the rest of the markers mentioned above. The transition 
between the two components was sharp (Figure 5C). The final 
pathology diagnosis was dedifferentiated leiomyosarcoma. Tumor 
tissue was sent for cytogenetic study but unfortunately the results 
revealed a normal karyotype, consisting with fibroblast overgrowth.

Follow up
The patient was seen in follow up by medical and radiation 

Figure 1: CT scan abdomen/pelvis 2014 demonstrating 1.4 cm enhancing 
left adrenal nodule with indeterminate characteristics.

Figure 2: CT scan abdomen/pelvis 2016 demonstrating 5.1 enhancing left 
adrenal nodule. The mass demonstrated heterogeneous enhancement with 
indeterminate washout characteristics.

Figure 3: NMPET/CT of abdomen and pelvis. The 5 cm left adrenal mass 
has an SUV max of 11.6 consistent with malignancy.

Figure 4: Cross-sections of the adrenal mass. The tumor was located towards 
the lateral aspect of the adrenal gland. The 4.6 cm tan-white, lobulated 
fleshy area (slice on the left) corresponds to the low grade leiomyosarcoma 
component. The 3.0 cm red and hemorrhagic soft area (center and right 
slices), corresponds to the undifferentiated component. 

Figure 5A: Low grade leiomyosarcoma component, Hematoxylin and eosin 
stain (H&E), 10x magnification: Intersecting fascicles of spindle cells with 
atypical cigar shaped nuclei and abundant eosinophilic cytoplasm, a very 
characteristic appearance of leiomyosarcomas.
Figure 5B: Undifferentiated component, H&E stain, 20x magnifications: 
patternless sheets of polygonal, markedly pleomorphic and frequently 
multinucleated cells with abundant eosinophilic to foamy cytoplasm and a 
variable number of infiltrating lymphocytes.
Figure 5C: Intersection between the low and high grade components of the 
tumor, H&E stain, 10x magnification: Notice the sharp transition between the 
two components and the increased number of infiltrating lymphocytes at the 
intersection.
Figure 5D: Smooth muscle actin immunoperoxidase (SMA), 10x 
magnification: Same area as depicted in figure 2C. Notice the strong and 
diffuse staining in the low grade leiomyosarcoma (right side) as opposed to 
the weak and very focal staining seen in the undifferentiated area (right side).
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oncology and recommendations were made for close follow up with 
serial imaging. He had an MRI of abdomen and pelvis three months 
after resection with no evidence of recurrent disease.

Discussion
The etiology of primary adrenal leiomyosarcoma has not been 

clearly elucidated. These tumors are believed to originate from the 
smooth muscle wall of the central adrenal vein and its branches [1]. 
It has been suggested that HIV and EBV could play a role [2,3]. The 
presence of a high grade component that lacks evidence of smooth 
muscle differentiation, and arising in association with a conventional 
leiomyosarcoma is a rare event known as dedifferentiation. This 
phenomenon is not limited to smooth muscle tumors and is well 
known to occur in soft tissue and bone sarcomas and also in some 
carcinomas. It is important to document this finding since its presence 
signifies a more aggressive tumor behavior [17]. Our case fulfilled the 
histologic criteria for the diagnosis of dedifferentiated leiomyosarcoma 
of the adrenal gland. Due to the location and unusual appearance of 
the tumor, other diagnostic possibilities were considered, including a 
collision tumor composed of PEComa or adrenal cortical carcinoma, 
arising in association with a leiomyosarcoma. However, the results of 
the immunoperoxidase studies ruled out those possibilities.

The typical age of presentation can range from 30-78 years, mean 
age of 56, with similar frequency of occurrence in both males and 
females [4]. Identification of the tumor at an early stage is difficult 
because symptoms are non- specific and may include abdominal 
pain, flank pain, fever, vomiting, or weight loss [5-13]. Our patient 
presented with left sided abdominal pain and his adrenal mass was 
incidentally noted on imaging. There are no reliable tumor markers 
that are useful for early detection; however, neuron-specific enolase 
has been reported as a potential marker for tumor progression or 
recurrence [9]

Retroperitoneal leiomyosarcomas in general are associated with 
a high mortality rate with a 5  year survival rate of approximately 
20–30 % [14]. This could be related to the size of tumor at the time 
of presentation and difficulty in achieving clear surgical margins. In 
clinically reported cases, these tumors range from 3 to 27 cm with an 
average size of approximately 10 cm [4], and lungs, liver and bone 
are reported to be primary sites of metastasis [11,15,16]. The tumor 
can be locally aggressive with local tissue extension and thrombotic 
complications, including inferior vena cava and renal vein thrombosis 
[4].

The literature on treatment of primary adrenal leiomyosarcomasis 
limited and the majority of the data is extrapolated from study of 
retroperitoneal sarcomas [18,19]. This topic remains controversial 
with no strong treatment recommendations except for surgical 
resection. The overall goal of surgery is to achieve complete 
macroscopic resection with negative margins. The role of both 
chemotherapy and radiation therapy in this setting has not been 
clearly determined [20-23].

Our patient had negative resection margins and postoperative 
external beam radiation after complete resection was considered to 
be of limited value [24-26]. High dose radiation that would be needed 
for postoperative treatment could result in significant toxicity to 
adjacent organs with short and long term consequences [27-32].

The role of adjuvant chemotherapy has not been established. 
However, in the setting of leiomyosarcomas with a dedifferentiation 
component greater than 5 cm, there is data to suggest modest 

potential for benefit [33-35]. However, analogous data is not present 
for dedifferentiated tumors less than 5 cm. The risk of recurrent 
disease over time can approach as high as 30%, and is influenced 
by tumor histology and degree of surgical resection. However, 
reduction of this risk with systemic chemotherapy is questionable. 
We recommended close observation and follow up for our patient 
with a possibility for radiation and or chemotherapy for recurrence. 
Repeat surgical resection of local recurrences can be offered on an 
individualized basis and could be considered in patients with low 
grade leiomyosarcoma and long disease-free intervals.

Conclusion
This is the first documented case of a primary adrenal 

dedifferentiated leiomyosarcoma with clear demonstration of the two 
histologic components, including a low grade leiomyosarcomajuxta 
posed to a high grade element that lacks evidence of smooth muscle 
differentiation. Our patient underwent surgical resection with 
close follow up. Current literature on treatment of primary adrenal 
leiomyosarcoma is limited with no clear treatment recommendations 
except for surgical resection and chemo-radiation therapy 
consideration on a case by case basis.
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