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Retroperitoneal Leiomyosarcoma

Leiomyosarcoma is a malignant neoplasm that shows smooth 
muscle differentiation. It is the second most common sarcoma 
to affect the retroperitoneum. Retroperitoneal leiomyosarcomas 
may grow to large sizes before detection and may be an inciden-
tal finding at imaging. When symptomatic, retroperitoneal leio-
myosarcoma may cause compressive symptoms, including pain. 
Retroperitoneal leiomyosarcoma most commonly manifests as a 
large soft-tissue mass, with areas of necrosis. The most frequent 
pattern of growth is an entirely extravascular mass. Less com-
monly, leiomyosarcoma may demonstrate both extravascular 
and intravascular components. Rarely, retroperitoneal leiomyo-
sarcomas are completely intravascular, typically arising from the 
inferior vena cava. Given its variable imaging features, a large 
variety of neoplastic and nonneoplastic conditions are included 
in the differential diagnosis of retroperitoneal leiomyosarcoma. In 
this review, the authors discuss retroperitoneal leiomyosarcoma, 
with emphasis on the pathologic basis of disease, and illustrate 
the multimodality imaging appearances of retroperitoneal leio-
myosarcoma using cases from the Radiologic Pathology Archives 
of the American Institute for Radiologic Pathology. The authors 
review important differential considerations of retroperitoneal 
leiomyosarcoma, focusing on the extravascular pattern of growth, 
and emphasize clinical and imaging features that help radiologists 
differentiate leiomyosarcoma from the most frequent mimics. The 
information presented in this review will aid radiologists in fulfill-
ing their key roles in the diagnosis, operative planning, and follow-
up of patients with retroperitoneal leiomyosarcoma.

Jamie Marko, MD 
Darcy J. Wolfman, MD

Abbreviations: ADC = apparent diffusion co-
efficient, AFP = α-fetoprotein, β-hCG = β–hu-
man chorionic gonadotropin, FNCLCC = Fed-
eration Nationale des Centres de Lutte Contre 
le Cancer, H-E = hematoxylin-eosin, IgG4 = 
immunoglobulin G4, IVC = inferior vena cava, 
LDH = lactate dehydrogenase, SDH = succinate 
dehydrogenase, SMA = smooth muscle actin, 
SSFSE = single-shot fast spin-echo
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After completing this journal-based SA-CME 
activity, participants will be able to:

■■ Describe the pathologic findings most 
commonly seen with retroperitoneal leio-
myosarcoma.

■■ List the three patterns of growth of ret-
roperitoneal leiomyosarcoma.

■■ Describe the most common imaging fea-
tures of retroperitoneal leiomyosarcoma.

See rsna.org/learning-center-rg.

SA-CME LEARNING OBJECTIVES
Introduction

Leiomyosarcoma is a malignant neoplasm that shows smooth 
muscle differentiation (1). Although soft-tissue sarcomas includ-
ing leiomyosarcoma can occur in a myriad of anatomic locations, 
the retroperitoneum is a common site of origin, accounting for 
12%–69% of cases (2,3). Radiologic imaging is important in the 
diagnosis, operative planning, and follow-up of patients with retro-
peritoneal leiomyosarcoma.

This copy is for personal use only. To order printed copies, contact reprints@rsna.org
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Clinical Features
Retroperitoneal leiomyosarcomas typically 
manifest as large soft-tissue masses. Because of 
their retroperitoneal location and the relative 
sparing of visceral structures, retroperitoneal 
leiomyosarcomas may grow to large sizes before 
detection and are commonly an incidental find-
ing at imaging (8). When symptomatic, retroper-
itoneal leiomyosarcomas may cause compressive 
symptoms, including pain. 

Approximately 38% of retroperitoneal leiomyo-
sarcomas have an intraluminal component (4). 
Leiomyosarcomas with substantial intraluminal 
components manifest earlier than extraluminal 
leiomyosarcomas because they are more often 
symptomatic (9). The signs and symptoms associ-
ated with leiomyosarcoma of the IVC vary by the 
tumor’s location in the IVC. If the suprahepatic 
IVC is involved, the mass can obstruct the hepatic 
veins and cause Budd-Chiari syndrome. Signs of 
Budd-Chiari syndrome include hepatomegaly, 
jaundice, and ascites. If the mass is located in the 
mid-IVC, it may obstruct the renal veins, leading 
to renal dysfunction. Involvement of the infrarenal 
IVC can lead to leg edema (1).

Pathologic Features

Gross Pathology
Leiomyosarcomas are fleshy masses that may be 
gray, white, or tan. The mass may have a whorled 
appearance. Large tumors often show hemorrhage, 
necrosis, or cystic change (Figs 1, 2). The mass 
usually has a well-circumscribed margin but can 
appear infiltrative on occasion (1).

Histopathology
Retroperitoneal leiomyosarcomas arise from 
smooth muscle tissue located in the retroperito-
neum or the walls of the large retroperitoneal veins 
(10). Important pathologic differential consider-
ations for spindle cell neoplasms in the retroperi-
toneum include benign leiomyoma and smooth 
muscle tumor of uncertain malignant potential. 
The key histologic criteria used to diagnose leio-
myosarcoma in the retroperitoneum include at 
least one of the following: cellular pleomorphism 
or atypia, coagulative tumor cell necrosis, and 
more than 10 mitotic figures per 50 high-powered 
fields (HPFs) in women or more than one mitotic 
figure per 50 HPFs in men (11,12).

The typical microscopic pattern of disease 
seen in leiomyosarcoma is intersecting sharply 
marginated fascicles of spindle cells (Figs 2–4). 
Occasionally, a focal storiform, palisaded, or 
hemangiopericytoma–like arrangement may 
manifest. Leiomyosarcomas are usually com-
pactly cellular, but fibrosis or myxoid change may 

In this review, we discuss retroperitoneal 
leiomyosarcoma with emphasis on the pathologic 
basis of disease. We illustrate the multimodality 
imaging appearances of retroperitoneal leiomyo-
sarcoma and highlight important differential 
considerations. Given the broad range of condi-
tions that affect the retroperitoneum, we focus 
our discussion on the differential diagnosis of 
potential mimics of extravascular leiomyosar-
coma, the most commonly encountered subtype. 
The differential diagnosis includes both benign 
and malignant neoplasms, as well as nonneoplas-
tic conditions that can appear masslike (Table). 
We emphasize their distinguishing clinical and 
imaging features.

Epidemiology
Soft-tissue sarcomas are an important group 
of retroperitoneal neoplasms. Leiomyosarcoma 
is the second most common subtype of retro-
peritoneal soft-tissue sarcoma, accounting for 
28% of cases (4). Leiomyosarcoma is the most 
common sarcoma to arise from the large blood 
vessels in the retroperitoneum, including the 
inferior vena cava (IVC) and renal veins. Retro-
peritoneal leiomyosarcomas are most commonly 
diagnosed in patients between 54 and 65 years 
of age but can uncommonly affect children 
(5,6). Women are more commonly affected than 
men, with leiomyosarcomas with IVC involve-
ment occurring five times more commonly in 
women than in men (1,7).

TEACHING POINTS
■■ Leiomyosarcoma is the second most common subtype of ret-

roperitoneal soft-tissue sarcoma, accounting for 28% of cases. 
Leiomyosarcoma is the most common sarcoma to arise from 
the large blood vessels in the retroperitoneum, including the 
IVC and renal veins.

■■ Because of their retroperitoneal location and the relative spar-
ing of visceral structures, retroperitoneal leiomyosarcomas 
may grow to large sizes before detection and are commonly 
an incidental finding at imaging.

■■ The key histologic criteria used to diagnose leiomyosarcoma 
in the retroperitoneum include at least one of the following: 
cellular pleomorphism or atypia, coagulative tumor cell ne-
crosis, and more than 10 mitotic figures per 50 high-powered 
fields (HPFs) in women or more than one mitotic figure per 
50 HPFs in men.

■■ Retroperitoneal leiomyosarcomas classically appear as large 
soft-tissue masses, often with areas of necrosis, hemorrhage, 
or cystic change. Calcifications are uncommon, except in rare 
cases of osteosarcomatous differentiation.

■■ Radiologic imaging plays a key role in determining the pos-
sibility of surgical resection, given its ability to determine the 
mass’s precise anatomic relationship to key retroperitoneal or-
gans and major vascular structures. Imaging also helps detect 
metastases in a large number of cases, altering the patient’s 
prognosis and treatment options.
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Key Clinical and Imaging Features Used in the Differential Diagnosis of Retroperitoneal Leio-
myosarcoma

Diagnosis Clinical Features Imaging Features

Lymphoma Presence of B symptoms
Elevated lactate dehydrogenase (LDH) 

level

Well-defined margins
No necrosis or calcification without 

treatment
Mild homogeneous enhancement
No vascular invasion

Metastases History of primary malignancy Imaging evidence of a primary mass
Metastases, especially to the lymph 

nodes
Liposarcoma None Macroscopic fat

Calcifications
Neurofibroma History of neurofibromatosis

Younger male patients (20–40 years)
Homogeneous
Hypoattenuating at CT
Uniform enhancement
Target appearance at T2-weighted MRI
Dumbbell shape

Schwannoma Young to middle-aged patients (20–50 
years)

Paraspinal or presacral location
Homogeneous and round when small
Calcifications
Lack of vascular involvement

Ganglioneuroma Children to young adults Paraspinal location
Hypoattenuating with mild enhance-

ment
Calcifications
Lack of necrosis or hemorrhage

Paraganglioma Young patient
Predisposing condition such as neurofi-

bromatosis type 1, multiple endocrine 
neoplasia syndrome 2, von Hippel–
Lindau syndrome, or Carney’s triad

Predisposing genetic mutation (ie, suc-
cinate dehydrogenase [SDH] genes)

Located at organ of Zuckerkandal
Intense enhancement
Calcifications

Teratoma Infant to young adult Calcifications
Macroscopic fat
Fat-fluid level (sebum)

Renal/adrenal neo-
plasm with tumor 
thrombus

Known primary mass
Symptoms of renal mass (ie, hematuria)
Symptoms of functional adrenal mass

Presence of contiguous primary renal or 
adrenal mass

Hematoma Trauma
Anticoagulation therapy
Blood dyscrasia

High-attenuation collection
No enhancement
Signs of trauma
Intrinsic T1 hyperintense signal
Low T2 signal intensity hemosiderin rim

Retroperitoneal  
fibrosis

Predisposing condition to retroperitoneal 
fibrosis

History of immunoglobulin G4 (IgG4)
disease

Characteristic location of fibrosis 
surrounding the abdominal aorta 
and proximal common iliac arteries 
centered at L4

Signs of volume loss, including an aorta 
that hugs the spine and medially devi-
ated ureters

Low T2 signal intensity
Delayed enhancement pattern

Castleman disease Young patient Calcifications
Intense early enhancement pattern
Presence of satellite nodules
Concomitant hepatosplenomegaly, 

ascites, and retroperitoneal fascial 
thickening
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Figure 1.  Extravascular retroperitoneal leiomyosarcoma in a 46-year-old 
woman with a 3-day history of right lower quadrant pain. (a–c) Axial (a), 
sagittal (b), and coronal (c) contrast-enhanced CT images show a hetero-
geneous enhancing retroperitoneal mass (*), posterior to the IVC (arrow 
in a) and separate from the kidney (arrow in b) and adrenal glands (black 
arrow in c). Note the invasion of the psoas muscle (white arrow in c). 
(d–h) Coronal T2-weighted single-shot fast spin-echo (SSFSE) (d), axial 
T1-weighted fat-saturated (e), axial contrast-enhanced T1-weighted fat-
saturated (f), axial diffusion-weighted (g), and axial apparent diffusion 
coefficient (ADC) (h) MR images show a mass (* in d) with high T2 signal 
intensity and areas of hemorrhage (* in e), heterogeneous enhancement 
(arrow in f), and restricted diffusion (* in g, arrow in h). (i) Gross pho-
tograph of the mass shows areas of hemorrhage and necrosis (arrow). 
(j) Low-power photomicrograph shows spindle cells with mitoses and 
nuclear atypia (arrows) (hematoxylin-eosin [H-E] stain).
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be seen. In large masses, hyalinized hypocellular 
zones and coagulative tumor necrosis are com-
mon features. The tumor cell nuclei are typically 
centrally located, elongated, and blunt ended. 
Varying degrees of nuclear hyperchromasia and 
pleomorphism usually manifest. Mitotic figures 
and atypical mitoses are common (Fig 1). Cyto-
plasm varies from eosinophilic to pale (1). 

Leiomyosarcomas may contain distinct re-
gions with a nonspecific, poorly differentiated, 
and pleomorphic appearance compared with 
that of more typical areas, which can be consid-
ered dedifferentiated leiomyosarcoma. Rarely, 
leiomyosarcomas can contain osteosarcomatous 
or rhabdomyosarcomatous components (1).

Leiomyosarcomas can be graded using the 
Federation Nationale des Centres de Lutte Con-
tre le Cancer (FNCLCC) or National Cancer 
Institute (NCI) systems. Both the FNCLCC and 
NCI systems are soft-tissue sarcoma classifica-
tion systems rather than specific leiomyosarcoma 
grading systems. 

The FNCLCC system uses scores for tumor 
differentiation, degree of necrosis, and mitotic 
count to determine the overall tumor grade. The 
NCI system uses histologic type and subtype, 
location, amount of tumor necrosis, degree of 
pleomorphism, and mitotic activity to determine 
tumor grade. Tumor grades range from 1 to 3 
with both systems. The histologic subtypes of 
leiomyosarcoma used in these grading systems 
include well-differentiated leiomyosarcoma, con-
ventional leiomyosarcoma, and poorly differenti-
ated/pleomorphic/epithelioid leiomyosarcoma 
(13–15).

Immunophenotype
The most useful immunohistochemical stains 
are traditional smooth muscle markers, including 
SMA, desmin, and h-Caldesmon (11) (Fig 2). 
These markers are positive in more than 70% of 
cases. Since these markers are not entirely specific 
for smooth muscle, two positive markers are more 
supportive of the diagnosis of leiomyosarcoma 

Figure 2.  Extravascular retroperitoneal leiomyosarcoma in a 64-year-old woman with a 2-day history of abdominal pain and 
nausea. (a, b) Axial (a) and sagittal (b) contrast-enhanced CT images show a heterogeneous right-sided retroperitoneal mass 
(*). Note the invasion into the liver (black arrow) and kidney (white arrow in a). (c) Gross photograph of the mass shows 
invasion of the right kidney (arrow) and areas of hemorrhage and necrosis (*). (d) High-power photomicrograph shows the 
typical spindle cells seen in leiomyosarcoma (H-E stain). (e) Low-power photomicrograph shows diffuse positivity, compat-
ible with a smooth muscle tumor such as retroperitoneal leiomyosarcoma (smooth muscle actin [SMA] stain).



1408  September-October 2018	 radiographics.rsna.org

than one positive marker. In tumors containing 
a dedifferentiated component, the smooth mus-
cle markers will be negative in the dedifferenti-
ated component. Additionally, focal positivity 

for keratin, epithelial membrane antigen, CD34, 
and S100 protein may be seen. CD117 (KIT), 
a marker for gastrointestinal stromal tumors, is 
negative (1).

Figure 3.  Extravascular retroperitoneal leiomyosarcoma in a 64-year-old woman with increasing vague abdominal 
pain. (a) Gray-scale US image shows a left-sided heterogeneous mass (*). (b, c) Axial T2-weighted SSFSE (b) and axial 
contrast-enhanced T1-weighted fat-saturated (c) MR images show a heterogeneous left-sided retroperitoneal mass, with 
high T2 signal intensity (* in b) and heterogeneous enhancement (* in c). Note the close approximation to the left colon 
(arrow in b). (d) Intraoperative photograph shows the retroperitoneal mass (*). (e) High-power photomicrograph shows 
a sharply marginated fascicle of spindle cells (arrows), typically seen in leiomyosarcoma (H-E stain).
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Genetics
The karyotypes seen with leiomyosarcoma are 
highly complex, with an increased propensity 
for genomic alterations (16). Leiomyosarcomas 
are frequently associated with defects in TP53. 
Another frequent site of involvement is the 
retinoblastoma-cyclin D pathway, with genomic 
loss at 13q14, centered on the RB1 gene (17). 

Figure 4.  Intra- and extravascular retroperitoneal leiomyosarcoma in a 49-year-old woman who presented to the emer-
gency department with left lower quadrant pain. (a) Axial contrast-enhanced CT image shows a heterogeneous left-sided 
retroperitoneal mass (*). (b–d) Axial (b) and coronal (c) T2-weighted SSFSE MR images and axial ADC image (d) show a 
heterogeneous left-sided mass (* in b and c) with restricted diffusion (* in d). The mass appears to follow the course of 
the left ovarian vein on the coronal image (arrow in c). (e) Gross photograph shows the tumor in the left ovarian vein 
(*). (f) Low-power photomicrograph shows fascicles of spindle cells (*), representing the leiomyosarcoma, in the left 
ovarian vein (arrows) (H-E stain).

Additional frequent regions of chromosomal loss, 
gain, and amplification have been described (16).

Important predispositions to leiomyosarcoma 
are seen with Li-Fraumeni syndrome (LFS) and 
the hereditary form of retinoblastoma (1,18,19). 
LFS is an autosomal dominant heritable cancer 
syndrome caused by germline mutations in the 
TP53 tumor suppressor gene (18). Patients with 
LFS are highly susceptible to a broad range of solid 
and hematologic malignancies, including leiomyo-
sarcoma. Even in sporadic leiomyosarcoma, TP53 
is mutated in 25% of cases, including biallelic 
TP53 inactivation in up to one-half of cases. 

Hereditary retinoblastoma, a rare eye cancer 
caused by a germline mutation in the RB1 tumor 
suppressor gene, is associated with secondary 
tumors, including soft-tissue sarcoma. Leiomyo-
sarcoma is the most common subtype of soft-tis-
sue sarcoma seen in this patient population, with 
the majority diagnosed more than 30 years after 
retinoblastoma diagnosis (19).
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Recent data suggest multiple molecular 
subtypes of leiomyosarcoma, with differing fre-
quencies of specific genomic changes and vary-
ing prognoses. Expression of receptor tyrosine 
kinase–like orphan receptor 2 (ROR2) has been 
shown to play a role in the invasiveness of leio-
myosarcoma in vitro and is predictive of a poor 
clinical outcome (1).

Management and Prognosis
Patients with retroperitoneal soft-tissue sarco-
mas, including leiomyosarcomas, are commonly 
managed at referral centers by multidisciplinary 
teams who have experience treating soft-tissue 
sarcomas (20). Imaging is an important part 
of the evaluation of any patient with suspected 
retroperitoneal leiomyosarcoma. The most com-
monly used imaging modalities include CT of 
the chest, abdomen, and pelvis and/or MRI of 
the abdomen and pelvis (21). In the setting of 
suspected retroperitoneal soft-tissue sarcoma, 
including leiomyosarcoma, preoperative image-
guided core biopsy is indicated if the diagnosis 
is unclear after imaging or if a definitive histo-
logic diagnosis is required to plan neoadjuvant 
or palliative therapy (8,22).

The American Joint Committee on Can-
cer’s TNM staging system is the most common 
method of staging soft-tissue sarcoma, including 
retroperitoneal leiomyosarcoma. The staging is 
based on pathologic findings and includes tumor 
size, nodal status, metastases, and tumor grade 
based on the FNCLCC system. 

The T stage is based on tumor size. Tumors 
that are less than 5 cm in greatest dimension are 
T1 disease. Tumors that are greater than 5 cm 
and less than 10 cm are T2 disease. Tumors that 
are greater than 10 cm and less than 15 cm are 
T3 disease. Tumors that are greater than 15 cm 
are T4 disease. Lymph node status is defined as 
N0 or N1. N1 disease includes regional lymph 
node metastases. Metastases are defined as pres-
ent (M1) or absent (M0). 

Stage I disease is divided into stage IA and 
stage IB. Stage IA tumors are limited to T1 
tumors that are also grade 1. Stage IB tumors are 
T2–T4 tumors with no evidence of lymph node 
or distant metastases. Stage II tumors are grade 2 
tumors that are less than 5 cm (T1). Stage III is 
divided into stage IIIA and stage IIIB. Stage IIIA 
tumors are T2 tumors that are also grade 2 or 3. 
Stage IIIB tumors are T3 or T4 tumors that are 
grade 2 or 3 or any T stage or grade with lymph 
node metastases (N1). Stage IV disease requires 
distant metastases (M1) (21).

If the patient’s performance status allows, 
first-line treatment consists of surgical resection, 
with the goal of negative margins (20,23). Radi-

cal surgery is often needed, including the resec-
tion of involved organs. For tumors with vascular 
involvement or of vascular origin, surgery in-
volves resection of the tumor with either vessel 
reconstruction or ligation. The precise role of 
radiation therapy and chemotherapy is not clear 
owing to the low numbers of patients affected 
by retroperitoneal leiomyosarcomas. The use of 
chemotherapy and radiation therapy has been 
described in both the neoadjuvant and adjuvant 
settings. When employed in the neoadjuvant set-
ting, the goal of preoperative radiation therapy or 
chemotherapy is to reduce tumor bulk to facili-
tate resection with negative margins. Adjuvant 
chemotherapy and/or radiation therapy is used in 
some centers with the goal of reducing local and 
distant recurrence (6,8).

Retroperitoneal leiomyosarcomas are of-
ten fatal owing to local recurrence and distant 
metastases. Since they are typically large at 
diagnosis, leiomyosarcomas are often difficult 
or impossible to resect with clear margins. 
The adequacy of surgical resection is the most 
important predictor of prognosis (20,23). 
Histologic grade and the presence of osseous 
involvement are other reliable prognostic factors 
(1). The 5-year local recurrence–free survival 
after complete resection of soft-tissue sarcoma 
ranges between 55% and 78%. Local recurrence 
accounts for 75% of sarcoma-related deaths. 
The overall 5-year survival for retroperitoneal 
soft-tissue sarcoma is 39%–68%.

Imaging plays a critical role in the follow-up of 
patients with retroperitoneal leiomyosarcoma. In 
patients treated with surgical resection, National 
Comprehensive Cancer Network guidelines 
recommend a postoperative imaging strategy 
of performing CT or MRI of the abdomen and 
pelvis every 3–6 months for 2–3 years, then every 
6 months for the next 2 years, then annually. 
Regular imaging of the chest, preferably with CT, 
is also recommended (21).

Imaging Features
Retroperitoneal leiomyosarcomas classically 
appear as large soft-tissue masses, often with 
areas of necrosis, hemorrhage, or cystic change 
(Fig 1). Calcifications are uncommon, except in 
rare cases of osteosarcomatous differentiation. 
The mean tumor size is approximately 11.3 cm 
for retroperitoneal leiomyosarcomas without 
vascular involvement. In cases with vascular 
involvement, mean tumor size is slightly smaller 
at 10.4 cm (7). 

Retroperitoneal leiomyosarcomas are usually 
located in the perirenal or posterior pararenal 
spaces (7). They exhibit three major patterns of 
growth. The most common is an entirely extra-
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vascular or extraluminal pattern, accounting for 
62% of cases (Figs 1–3). In one-third of cases, 
the pattern of growth includes both extravascu-
lar and intravascular components (Fig 4). The 
least common pattern of growth, occurring in 
only 5% of cases, is an entirely intravascular or 
intraluminal mass (10) (Fig 5).

Intravascular tumors can be localized to three 
segments of the IVC, with respect to the hepatic 
veins and renal veins. Segment 1 of the IVC is 
located caudal to the renal veins. Approximately 
25%–37% of intravascular cases involve segment 
1. Segment 2 is caudal to the hepatic veins but 
cranial to the renal veins. This is the most com-
mon site of disease, accounting for 43%–69% of 
intravascular cases. Segment 3 is located cranial 
to the hepatic veins. Segment 3 is the least com-
monly affected segment, representing 6%–20% of 
intravascular cases (7,9).

Radiologic imaging plays a key role in de-
termining the possibility of surgical resection, 
given its ability to determine the mass’s precise 
anatomic relationship to key retroperitoneal 
organs and major vascular structures. Imaging 
also helps detect metastases in a large number 
of cases, altering the patient’s prognosis and 
treatment options. Specifically, in extravascular 
retroperitoneal leiomyosarcoma, metastases are 
seen at the time of diagnosis in approximately 
9% of cases but develop in the large majority of 
cases during follow-up (7). The most common 
sites of metastases are the lungs (65%), perito-
neum (53%), liver (53%), muscle (41%), bones 
(35%), and lymph nodes (35%) (7).

In leiomyosarcoma with intravascular involve-
ment, metastases are seen at diagnosis in 23% of 
cases and are common at follow-up. Sites of meta-
static involvement for tumors with intravascular 

Figure 5.  Intravascular retroperitoneal leiomyosarcoma in a 46-year-old woman who presented with increasing bilateral 
lower extremity swelling over 18 months. (a, b) Axial (a) and coronal (b) contrast-enhanced CT images show an enhanc-
ing mass in the IVC (arrow). (c) Coronal T1-weighted fat-saturated MR image obtained after the administration of contrast 
material (postcontrast) shows the enhancing mass in the IVC (white arrow). Note the enhancing thrombus in the common 
iliac veins and external iliac veins (black arrows). (d) High-power photomicrograph shows the tumor (*) in the IVC (arrow) 
(H-E stain).
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involvement include the lungs (59%), liver (50%), 
peritoneum (41%), pleura (27%), muscle (23%), 
bones (14%), lymph nodes (14%), pancreas 
(9%), renal/perirenal space (5%), and adrenal 
glands (5%).

Ultrasonography
Retroperitoneal leiomyosarcomas appear as 
lobulated solid masses, often with irregular cys-
tic spaces secondary to hemorrhage and necro-
sis (7) (Fig 3). The soft-tissue components are 
isoechoic to hyperechoic compared to the liver. 
The irregular cystic spaces may appear simple 
or contain low-level echoes. In tumors with an 
intravascular pattern of growth, the findings 
include an intraluminal solid mass with internal 
vascular flow at Doppler US. The tumors may 
appear homogeneous when small but become 
increasingly heterogeneous as they enlarge. 
The IVC is often expanded when intravascular 
tumors are large (10).

Computed Tomography
At CT, retroperitoneal leiomyosarcomas are 
depicted as large lobulated masses (10). The 
masses are predominantly solid but often con-
tain cystic spaces or necrosis (Figs 1, 3). The 
solid components are hyperattenuating relative 
to muscle on postcontrast images in 56%–61% 
of cases. The enhancement pattern is heteroge-
neous in nearly all cases. Necrosis is identified 
as irregular hypoattenuating areas without en-
hancement in 28%–38% of cases. Calcifications 
are uncommonly seen (7,10). Collateral vessels 
are a common finding, seen in approximately 
61% of cases (7). Local invasion, including in-
volvement of the right kidney, liver, right adrenal 

gland, pancreas, stomach, and spine, is common 
(Fig 2). Hematogenous spread of metastases, 
especially to the lungs (59%–65%) and liver 
(50%–53%), is more common than lymphatic 
metastases (14%–35%) (7).

In intravascular leiomyosarcomas, the find-
ings are consistent with tumor thrombus. The 
typical findings of tumor thrombus include 
dilatation of the vessel with heterogeneous en-
hancement of the intraluminal lesion. The mass 
may result in near-complete obstruction of the 
vascular lumen, often the IVC or renal vein (10) 
(Fig 5). Care should be taken to differentiate the 
enhancing tumor from bland thrombus, which 
can also be found in the vessel (Fig 6). The use 
of pre- and postcontrast CT is helpful in con-
firming enhancement of the tumor thrombus.

Magnetic Resonance Imaging
Retroperitoneal leiomyosarcomas demonstrate 
hypointense to isointense T1 signal intensity and 
high T2 signal intensity in the solid components 
of the tumor (7,9) (Figs 1, 3). Areas of necrosis 
are typically T1 hypointense and T2 hyperin-
tense compared with muscle (10). If hemor-
rhagic necrosis manifests, the T1 signal may be 
hyperintense relative to that of muscle. The solid 
portion of the tumor most commonly demon-
strates heterogeneous enhancement (7). 

In cases with intravascular tumor, black blood 
imaging sequences nicely show the degree of in-
travascular tumor extension by highlighting the 
hyperintense tumor compared with the hypoin-
tense luminal blood (10). Multiplanar postcon-
trast imaging is also useful to evaluate the extent 
of vascular involvement and to differentiate 
tumor from bland thrombus.

Figure 6.  Retroperitoneal leiomyosarcoma with bland thrombus in a 76-year-old woman who presented to the emergency depart-
ment with left leg pain and swelling. (a) Axial contrast-enhanced CT image of the pelvis shows an enhancing mass along the left 
pelvic sidewall (*), in the region of the left external iliac vein, diagnosed as leiomyosarcoma. (b) Axial contrast-enhanced CT image 
obtained inferior to a shows a bland thrombus in the left common femoral vein (arrow).
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Differential Diagnosis: Neoplasms

Adenopathy

Lymphoma.—Both Hodgkin and non-Hodgkin 
lymphoma can involve the retroperitoneum. 
Lymphoma in the retroperitoneum may mani-
fest with multiple enlarged lymph nodes or a 
masslike conglomeration of lymph nodes, the 
latter more strongly resembling leiomyosarcoma 
(24). When masslike, lymphoma is most often 
well defined and homogeneous and shows mild 
contrast enhancement (25). Lymphoma com-
monly displaces structures, including anteriorly 
displacing the aorta from the spine, but typically 
does not invade the major vascular structures 
(26). When imaging patients with non-Hodgkin 
lymphoma involving the abdominal lymph 
nodes, it is not uncommon to encounter sites of 
extranodal lymphoma, especially in the gastro-
intestinal tract (25). Calcifications and necrosis 
are uncommon in the absence of treatment. 

At MRI, lymphoma is most commonly T1 
hypointense and T2 iso- or hyperintense, with 
moderate enhancement. Although the MRI en-
hancement pattern typically seen with lymphoma 
is homogeneous, up to one-fourth of cases can 
demonstrate heterogeneous enhancement (4). 
Imaging features that can help distinguish lym-
phoma from leiomyosarcoma include findings of 
extranodal lymphoma, multiple sites of adenopa-
thy, absence of vascular involvement, and lack of 
necrosis. Although nonspecific, in selected cases 
clinical features may suggest the diagnosis of 
lymphoma over leiomyosarcoma. Clinical features 
to consider include the presence of B symptoms 
(fever, night sweats, and weight loss) and an 
elevated level of LDH (27).

Retroperitoneal Lymph Node Metastases.—The 
retroperitoneal lymph nodes are a common site 
of metastatic spread from a variety of primary 
malignancies. Primary neoplasms that com-
monly spread to retroperitoneal lymph nodes 
include testicular carcinoma, prostate adeno-
carcinoma, renal cell carcinoma, and cervical 
carcinoma, among many others (28–30). Retro-
peritoneal metastatic disease may appear as one 
or more discrete enlarged lymph nodes or as a 
conglomerate mass (30). When retroperitoneal 
adenopathy appears as a conglomerate mass, 
it may mimic retroperitoneal leiomyosarcoma. 
Important imaging features that may be com-
mon to leiomyosarcoma and metastases include 
large size, predominantly solid appearance, ir-
regular areas of necrosis, and heterogeneous 
enhancement pattern (10,30). Clinical and im-
aging features may help suggest metastases over 

retroperitoneal leiomyosarcoma. Clinically, if a 
patient has a history of a primary malignancy 
with a propensity to spread to the retroperito-
neum, metastatic disease should be the primary 
consideration. 

Elevated levels of tumors markers, such as 
prostate-specific antigen in prostate cancer or 
β–human chorionic gonadotropin (β-hCG) and 
α-fetoprotein (AFP) in testicular cancer, may 
help suggest metastases. Also, metastases have 
a much higher prevalence than leiomyosarcoma 
or any primary retroperitoneal malignancy and 
therefore should be high on the differential 
diagnosis for any retroperitoneal mass. Imaging, 
such as with scrotal US, may help by detecting 
a primary lesion with malignant features or ad-
ditional areas of metastatic spread, particularly 
lymph node metastases, an uncommon finding 
in leiomyosarcoma.

Soft-Tissue Sarcomas
The soft-tissue sarcomas, including leiomyo-
sarcoma, are mesodermal-origin tumors. They 
can be broadly categorized as tumors of adipose 
tissue, connective tissue, vascular tissue, skeletal 
muscle, and smooth muscle. A detailed discus-
sion of the spectrum of soft-tissue sarcomas 
is beyond the scope of this article. Instead, we 
review important features of retroperitoneal 
liposarcoma, as it is the one the reader will most 
likely encounter in daily practice.

Liposarcoma.—Liposarcoma (Fig 7) is the most 
common primary retroperitoneal sarcoma. It 
most often affects patients 50–70 years of age, 
a similar age group as patients with leiomyosar-
coma. Liposarcomas are usually large at presen-
tation, similar to leiomyosarcoma. The tumor 
composition varies on the basis of the histologic 
subtype.

Well-differentiated tumors appear as well-
defined lesions with internal macroscopic fat 
and minimal internal soft tissue, commonly in 
the form of thin septa (31). Well-differentiated 
tumors are easily distinguished from leiomyo-
sarcoma, given their internal macroscopic fat. 
High-grade liposarcomas, including pleomorphic 
liposarcoma, round cell liposarcoma, and exten-
sively dedifferentiated liposarcoma, may contain 
little or no macroscopic fat. In cases without 
macroscopic fat, differentiating liposarcoma from 
leiomyosarcoma is more challenging. Calcifica-
tion has been described in 30% of liposarcomas, 
an uncommon finding in leiomyosarcoma (4).

Neurogenic Tumors
Neurogenic tumors (Fig 8) account for 10%–20% 
of retroperitoneal neoplasms. Compared with 
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toneal neoplasms (32). Schwannomas are usu-
ally an asymptomatic incidental finding at imag-
ing. Schwannomas are more common in women 
than in men and occur in young to middle-aged 
patients, typically 20–50 years of age (32).

Schwannomas are often paraspinal or pre-
sacral in location. When small, schwannomas 
may appear round and homogeneous at CT 
and MRI. As these tumors enlarge, they be-
come more heterogeneous, with areas of cystic 
change (4). Schwannomas may contain calci-
fications that have been described as punctate, 
mottled, or curvilinear. Clinical and imaging 
features including young patient age, paraspinal 
location, calcification, and absence of vascular 
involvement may help distinguish a schwan-
noma from a leiomyosarcoma. As schwanno-
mas enlarge and become more heterogeneous, 
differentiation from leiomyosarcoma becomes 
more difficult.

Figure 7.  Well-differentiated retroperitoneal liposarcoma in a 44-year-old man who pre-
sented with vague abdominal pain. (a, b) Axial (a) and coronal (b) contrast-enhanced CT 
images show a heterogeneous mass (*) with macroscopic fat (arrow). (c) Gross photograph  
of the mass shows the typical canary yellow macroscopic fat (*).

retroperitoneal leiomyosarcomas, neurogenic tu-
mors affect a younger patient population and have 
a better prognosis. The broad classification of 
neurogenic tumors includes the nerve sheath tu-
mors (neurofibroma, schwannoma, and malignant 
nerve sheath tumor), tumors of the sympathetic 
ganglia (ganglioneuroma, ganglioneuroblastoma, 
and neuroblastoma), and paragangliomas (4,32).

Neurofibroma.—Neurofibromas are benign tu-
mors that can occur sporadically or in associa-
tion with neurofibromatosis (32,33). They are 
more common in men than women and affect 
young patients, often 20–40 years of age (32). 
At CT, neurofibromas are usually homoge-
neously hypoattenuating and demonstrate uni-
form enhancement. At MRI, neurofibromas are 
typically T1 hypointense and T2 hyperintense 
and may have a target appearance, with low T2 
signal intensity centrally and high T2 signal in-
tensity peripherally (32). If the tumor arises in 
the neural foramen, it may have a characteristic 
dumbbell shape. 

Occasionally these tumors develop myxoid 
degeneration, leading to a more heterogeneous 
appearance, similar to leiomyosarcoma. Plexiform 
neurofibromas, congenital lesions seen in patients 
with neurofibromatosis type 1, often appear as 
large infiltrative masses (33). Neurofibromas can 
often be distinguished from leiomyosarcomas 
on the basis of clinical features such as young 
patient age or known diagnosis of neurofibroma-
tosis. Distinguishing imaging features include a 
homogeneous hypoattenuating appearance with 
uniform enhancement, dumbbell shape, or a 
target sign.

Schwannoma.—Schwannomas (Fig 8a, 8b) are 
benign tumors that account for 6% of retroperi-
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Ganglioneuroma.—Ganglioneuromas (Fig 8c) 
are benign tumors of the sympathetic ganglia that 
typically occur in children or adults 20–40 years 
of age. Up to 52% of these benign lesions occur 
in the retroperitoneum, either in the paravertebral 
region or in the adrenal medulla (4). At imaging, 
ganglioneuromas are well-circumscribed lobulated 
masses. At US, ganglioneuromas are homoge-
neously hypoechoic masses (34). They are hypoat-
tenuating at CT with variable but typically weak 
homogeneous or heterogeneous enhancement. 

Calcifications manifest in up to 60% of cases 
(34). At MRI, they are T1 hypointense, with vari-
able T2 hyperintensity and enhancement, which 
often increases with time (34). They may demon-
strate a whorled appearance at MRI (4). Necrosis 
and hemorrhage are uncommon features. Both 
clinical and imaging features are helpful in distin-

guishing ganglioneuroma from leiomyosarcoma. 
Clinically, ganglioneuromas occur in a younger 
patient population than leiomyosarcomas. The 
presence of calcifications and absence of necrosis 
in a paravertebral mass suggest ganglioneuroma 
over leiomyosarcoma (4).

Paraganglioma.—Paragangliomas (Fig 8d) are 
tumors of the chromaffin cells that may occur 
at or separate from the adrenal medulla (35). Para-
gangliomas of the adrenal gland are referred to as 
pheochromocytomas. Paragangliomas are associ-
ated with a number of clinical syndromes includ-
ing neurofibromatosis type 1, multiple endocrine 
neoplasia syndromes 2A and 2B, von Hippel–
Lindau syndrome (VHL), and the Carney triad 
(35,36). Approximately 40% of paragangliomas 
are caused by germline mutations in one of 13 

Figure 8.  Neurogenic tumors. (a, b) Schwannoma in a 46-year-old woman who presented to the emergency department with 
abdominal pain. Axial T2-weighted fat-saturated (a) and contrast-enhanced T1-weighted fat-saturated (b) MR images show 
a left para-aortic retroperitoneal mass (arrow), with high T2 signal intensity in a and enhancement in b. (c) Ganglioneuroma 
in a 52-year-old man who presented with vague abdominal pain. Axial contrast-enhanced CT image shows a homogeneously 
enhancing retroperitoneal mass with calcification (arrow). The lack of necrosis and the presence of calcification suggest gan-
glioneuroma over leiomyosarcoma. (d) Paraganglioma in a 56-year-old man with uncontrolled hypertension. Axial contrast-
enhanced CT image shows an enhancing retroperitoneal mass (arrow) anterior to the aorta and IVC, in the region of the organ 
of Zuckerkandl.
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predisposing genes, including the RET proto-on-
cogene and the NF1, VHL, and SDH genes (36).

Paragangliomas typically affect patients 20–40 
years of age. Abdominal paragangliomas can 
manifest with symptoms of catecholamine excess 
(32). Extra-adrenal abdominal paragangliomas 
also frequently metastasize, seen in up to 42% of 
cases (32). Although they can occur throughout 
the retroperitoneum, extra-adrenal abdominal 
paragangliomas are most common at the organs 
of Zuckerkandl, near the inferior mesenteric 
artery origin (35). 

Paragangliomas are usually large lobulated 
intensely enhancing soft-tissue masses, com-
monly with regions of necrosis and hemorrhage 
(32). Calcifications occur in 15% of cases (37). 
At MRI, paragangliomas are T1 hypointense, ex-
cept for regions of internal hemorrhage. They are 
most commonly heterogeneous on T2-weighted 
images, with the small minority of cases being in-
tensely T2 hyperintense. Fluid-hemorrhage levels 
can be seen. 

Clinical features that help differentiate 
paraganglioma from leiomyosarcoma include 
younger patient population than leiomyosar-
coma, clinical or laboratory evidence of cat-
echolamine excess, and known diagnosis of 
a predisposing clinical syndrome or genetic 
abnormality. Imaging features that may suggest 
paraganglioma include location at the organ of 
Zuckerkandl, avid enhancement, and calcifica-
tions. Some features, including size, morphol-
ogy, and necrosis, can mimic leiomyosarcoma 
(4).

Germ Cell Tumors
When germ cell tumors are encountered in the 
retroperitoneum, it is typically owing to meta-
static adenopathy. Uncommonly, primary germ 
cell tumors can occur in the retroperitoneum. 
It is estimated that 3%–6% of extragonadal 
primary germ cell tumors occur in the retroperi-
toneum (38). Primary retroperitoneal germ cell 
tumors arise from pluripotent germ cells that 

Figure 9.  Retroperitoneal teratoma in a 29-year-old woman with increasing abdominal pain and nausea 
for 3 months. Axial (a) and coronal (b) contrast-enhanced CT images demonstrate a heterogeneous 
mass (*) that contains both macroscopic fat (arrow in a) and calcification (arrow in b), typical for retro-
peritoneal teratoma.

Figure 10.  Adrenal cortical neoplasm in 
a 44-year-old woman who presented with 
a 2-week history of epigastric abdominal 
pain radiating to her right flank and back 
with increasing shortness of breath. Coro-
nal (a) and sagittal (b) contrast-enhanced 
CT images show an enhancing suprarenal 
retroperitoneal mass (*) with extension 
into the IVC (arrow), diagnosed as adrenal 
cortical neoplasm.
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incompletely migrated to the genital ridges dur-
ing embryologic development. The most com-
mon primary retroperitoneal germ cell tumor is 
teratoma (39).

Teratoma.—Teratomas (Fig 9) are tumors that 
contain components derived from at least two 
primitive germ cell layers. Pathologists describe 
teratomas as mature or immature on the basis 
of the degree of histologic differentiation (39). 
Immature teratomas are more likely to exhibit 
malignant behavior than mature teratomas (39). 
Teratomas occur in infants and young adults 
with a female predominance. The imaging ap-
pearance of a teratoma can be highly variable, 
but important suggestive imaging findings in-
clude calcification (may be toothlike), fat, and 
cystic components (4). A fat-fluid level related 
to sebum is pathognomonic. Teratomas can 
be differentiated from leiomyosarcoma by the 
distinct patient population and the presence of 
calcification and fat at imaging (4). In selected 
cases, elevated tumor marker levels such as AFP, 
β-hCG, or LDH may suggest germ cell origin of 
the retroperitoneal mass (38).

Retroperitoneal Organ–based Tumors
Large neoplasms arising from the retroperito-
neal organs may mimic retroperitoneal leio-
myosarcoma. This is especially true when the 
primary mass invades the IVC, mimicking the 
second most common pattern of growth for 
leiomyosarcoma. The most common primary 
malignancies to involve the retroperitoneal IVC 
in adult patients are renal cell carcinoma and 
adrenal cortical carcinoma. IVC involvement 
occurs in 4%–10% of renal cell carcinomas. 
IVC tumor thrombus can be seen in up to 30% 
of large right-sided adrenal cortical carcinomas 
(40) (Fig 10). 

The key to distinguishing a primary renal 
or adrenal mass with secondary tumor throm-

bus from intravascular leiomyosarcoma is the 
presence of a contiguous primary malignancy. 
A variety of findings have been described in the 
literature to help differentiate primary retroperi-
toneal abnormalities from organ-based retro-
peritoneal neoplasms. These findings include the 
claw or beak sign, phantom organ sign, embed-
ded organ sign, and prominent feeding artery 
sign (31). Occasionally, retroperitoneal leio-
myosarcomas that are large and locally invasive 
of the kidney, adrenal gland, or bowel can be 
indistinguishable from a primary malignancy 
(Fig 2) (40).

Differential Diagnosis:  
Nonneoplastic Conditions

Fluid Collections
A variety of fluid collections can occur in the 
retroperitoneum, some of which may appear 
complex and mimic a soft-tissue mass. Examples 
of important retroperitoneal fluid collections 
include hematoma, abscess, phlegmon, urinoma, 
lymphocele, pseudocyst, and walled-off necrosis.

Hematoma.—The retroperitoneum is a com-
mon site of hematoma formation (Fig 11). 
Common causes of retroperitoneal hematoma 
include trauma, anticoagulation therapy, ab-
dominal aortic aneurysm rupture, and a variety 
of blood dyscrasias (41). The imaging appear-
ance of retroperitoneal hematoma varies with 
time. Acute and subacute hematomas are often 
higher in attenuation than simple fluid and may 
contain fluid-fluid levels (41). The imaging ap-
pearance of an acute or subacute hematoma 
could overlap with a heterogeneous retroperi-
toneal soft-tissue mass, the common imaging 
appearance of retroperitoneal leiomyosarcoma. 
This challenge of differentiation would be most 
often encountered at CT when only nonen-
hanced or postcontrast imaging was performed. 

Figure 11.  Retroperitoneal hematoma in a 
45-year-old man with a history of trauma. Axial non-
enhanced CT image shows a left retroperitoneal le-
sion with high-attenuation blood (*) and a fluid-fluid 
level (arrow), typical for retroperitoneal hematoma.
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When both pre- and postcontrast CT images are 
available, the lack of enhancement should help 
differentiate hematoma from a soft-tissue mass. 

At MRI, T1 hyperintense signal that does not 
suppress with fat saturation and the absence 
of enhancement would suggest hematoma. A 
subacute hematoma may show a thin periph-
eral rim with low signal intensity with all pulse 
sequences, corresponding to hemosiderin and 
inner high T1 signal intensity caused by methe-
moglobin (42). Often clinical factors, such as 
recent trauma, can help differentiate hematoma 
from retroperitoneal leiomyosarcoma.

Retroperitoneal Fibrosis
Retroperitoneal fibrosis is an uncommon condi-
tion of the retroperitoneal connective tissues 
that results in inflammatory and fibrotic changes 
in the retroperitoneal fat (43). Retroperitoneal 
fibrosis most often affects middle-aged pa-
tients. Retroperitoneal fibrosis was traditionally 
thought to be idiopathic in about two-thirds of 
cases. Currently, it is thought that about 50% 
of cases of idiopathic retroperitoneal fibrosis 
may be a symptom of IgG4–related disease (44). 
Retroperitoneal fibrosis may also be second-
ary to a variety of conditions, including the use 
of certain medications, infections, malignancy, 
prior surgery or radiation therapy, and Erdheim-
Chester disease (44,45). 

The clinical presentation of retroperitoneal 
fibrosis includes abdominal or flank pain and 
constitutional symptoms. Levels of serologic 
markers, including IgG4, erythrocyte sedimen-
tation rate, and/or C-reactive protein, may be 
elevated (43). Imaging findings of retroperito-
neal fibrosis include soft tissue surrounding the 
abdominal aorta and proximal common iliac 

arteries centered at L4. Given the fibrotic nature 
of the condition, the abdominal aorta is typically 
not displaced from the spine, and the ureters 
may be medially deviated.

At MRI, retroperitoneal fibrosis can be di-
vided into two stages: acute inflammatory and 
fibrotic. In the inflammatory stage, the retro-
peritoneal soft tissue will enhance with adminis-
tration of gadolinium contrast material, mim-
icking a neoplasm. In the later stage of disease, 
the fibrotic tissue will demonstrate decreased 
T2 signal intensity and show only mild delayed 
enhancement, findings characteristic of fibrotic 
tissue (45). Clinical factors, such as a known 
diagnosis of a predisposing condition to second-
ary retroperitoneal fibrosis, or other manifesta-
tions of IgG4-related disease, such as thyroiditis, 
mediastinitis, or sclerosing cholangitis, may help 
differentiation from a retroperitoneal neoplasm. 

When CT or MRI show a characteristic 
location of the retroperitoneal abnormality, in 
addition to signs of volume loss, retroperitoneal 
fibrosis can be suggested over leiomyosarcoma. 
MRI findings of the late fibrotic phase of ret-
roperitoneal fibrosis are specific and should be 
easily separated from leiomyosarcoma.

Castleman Disease
Castleman disease (Fig 12) is an uncommon 
condition characterized by lymphocyte prolifera-
tion (46). Castleman disease involves the abdo-
men and pelvis, including the retroperitoneum, 
in about 12% of cases (46). Castleman disease 
can be divided into four histopathogenetic 
subtypes or two broad clinical types. The four 
histopathogenetic subtypes are hyaline vascular, 
plasma cell, human herpesvirus–associated, and 
multicentric Castleman disease, not otherwise 

Figure 12.  Castleman disease (hyaline 
vascular subtype) in a 44-year-old woman 
who presented with epigastric pain. Cor-
onal contrast-enhanced CT images dem-
onstrate a homogeneously enhancing 
left retroperitoneal mass (black arrows). 
Results of a biopsy confirmed Castleman 
disease, hyaline vascular subtype. Note 
that the mass is separate from the kidney 
and adrenal gland (white arrow in b).
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specified (47). The two clinical categories of 
Castleman disease are localized or diffuse-type 
disease. Localized disease is primarily of the 
hyaline vascular subtype and has a good progno-
sis after adequate surgical resection. The diffuse 
type is more commonly of the plasma cell sub-
type and has a worse prognosis, often requiring 
systemic therapy (43).

Localized Castleman disease can manifest as 
a large solitary mass of soft-tissue attenuation 
or a dominant mass with satellite nodules. The 
masses are typically well defined and large, rang-
ing from 3.5 to 8.0 cm in one study (46). Inter-
nal punctate calcifications and regions of cystic 
change or necrosis have been described (46). At 
MRI, the masses demonstrate hypointense to 
isointense T1 signal and hyperintense T2 signal. 
Enhancement is usually robust, occurring in the 
arterial phase and persisting on delayed phase 
images. 

Diffuse-type Castleman disease manifests as 
multiple enlarged lymph nodes, typically with 
well-defined margins, homogeneous attenuation 
or signal intensity, and mild to moderate en-
hancement (46). Hepatosplenomegaly, ascites, 
and retroperitoneal fascial thickening may also 
be seen with diffuse disease (48). The localized 
type of Castleman disease can mimic leiomyo-
sarcoma when it occurs in the retroperitoneum. 

The most helpful clinical factor for differenti-
ating Castleman disease from leiomyosarcoma is 
age. Localized Castleman disease most com-
monly affects adults in the 3rd or 4th decade of 
life, a younger population than typically affected 
by retroperitoneal leiomyosarcoma (47). Unfor-
tunately, imaging features of a large soft-tissue 
mass with areas of necrosis may be common to 
both diagnoses. The most helpful imaging fea-
ture for differentiating Castleman disease from 
retroperitoneal leiomyosarcoma is the character-
istic early intense enhancement pattern.

Conclusion
Retroperitoneal leiomyosarcoma is an important 
malignant neoplasm with absent or nonspecific 
clinical symptoms. Pathologic features are a 
spindle cell neoplasm, with centrally located 
elongated nuclei and varying degrees of nuclear 
hyperchromasia, pleomorphism, and mitotic 
figures. Imaging findings can be variable but 
most commonly include a large, predominantly 
extravascular soft-tissue mass with necrosis. 
Radiologists play a number of key roles in the 
care of patients with leiomyosarcoma, including 
suggesting the diagnosis at imaging, perform-
ing percutaneous core biopsy, assisting with 
treatment planning, and measuring response 
to therapy at follow-up. Familiarity with retro-

peritoneal leiomyosarcoma and its appropriate 
differential diagnosis will help the radiologist 
consider this diagnosis when encountering a 
retroperitoneal mass.
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