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Primary leiomyoma of the liver (PLL) is a rare benign tumor occurring in immunosuppressed 
people. From 1926 less than fifty cases are reported in the scientific literature and about half are in 
immunocompetent patients. Etiology of this kind of lesion is not yet well known. We report a case of 
primary hepatic leiomyoma in a 60-year-old immunocompetent woman. The patient presented with 
lipothymia with unexpected vomiting. She underwent an ultrasound (US), and a computed tomography 
(CT) scan that revealed the presence of a single, solid lesion about 9 cm located between the S5 and S8 
segment of the liver. It showed a well-defined, heterogeneous hypodensity with internal and peripheral 
enhancement and various central hypoattenuating areas and no wash-out in the portal and the late 
phases. Because of her symptoms and the risk of malignancy, the patient underwent a surgical liver 
resection. Histological diagnosis was primary leiomyoma of the liver. The patient had an uneventful 
recovery and was discharged after 7 days. At 30 months follow-up there were no symptoms and no 
evidence of disease. Leiomyoma of the liver is a rare benign neoplasm of which clinical symptoms are 
nonspecific and the exact radiological diagnosis still remains a challenge for radiologists. Etiology is 
still unclear and usually PLL represents an incidental diagnosis. Surgery plays a primary role not only 
in the treatment algorithm, but also in the diagnostic workout. 

1. Introduction

Primary leiomyoma of the liver (PLL) is a rare benign 
tumor occurring in immunosuppressed patients and 
arising from the muscularis of the gut or the media 
of the blood vessels, usually in the urogenital and 
gastrointestinal tracts (1,2). However it can originate 
from any organ or tissue such as the biliary tract 
and large vessels of the liver (3). Its occurrence in 
immunocompetent patients is extremely rare. Less 
than fifty cases are reported in literature; twenty-three 
of them in immunocompetent patients (4,5). This is 
the 24th described. Etiology is still unclear and usually 
PLL represents an incidental diagnosis. Surgery plays 
a primary role not only in the treatment algorithm, but 
also in the diagnostic workout. We report a case of a 
resected hepatic mass with an unexpected diagnosis of 
PLL in an immunocompetent patient.

2. Case Report

A 60-year-old woman with abdominal pain and nausea 

was referred to our institute because of an incidental 
finding of liver neoplasm detected by US examination 
performed in the Emergency Department of another 
hospital for lipothymia with unexpected vomiting. 
An hypoechoic and heterogenic liver mass about 9 
cm diameter between V-VIII segments of the liver 
was revealed (Figure 1). The patient had a history of 
hypertension and type 2 diabetes mellitus. Neither liver 
disease nor immunosuppression were reported. Upon 
admission, liver function and routine blood exams 
were within normal limits and viral marker tests like 
hepatitis B virus (HBV), hepatitis C virus (HCV), human 
immunodeficiency virus (HIV), Epstein-Barr virus (EBV) 
were negative. Tumor markers showed normal values: 
alphafetoprotein (AFP) 1.35 ng/mL, carcinoembryonic 
antigen (CEA) 1.21 ng/mL, carbohydrate antigen 19-9 
(CA199) 17 U/mL, and cancer antigen 125 (CA125) 
24 U/mL. Further diagnostic triphasic CT confirmed 
a single solid lesion of about 9 cm (Figure 2) without 
characteristics of malignancy or clear signs of benign 
liver neoplasms. The patient underwent a percutaneous 
US-guided biopsy and diagnosis was unspecified 
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myopericytoma. Because of her symptoms and the risk of 
malignancy, the patient was scheduled for liver resection. 
Anatomical bisegmentectomy of V-VIII liver segments 
by kellyclasia technique was performed (Figure 3). After 
an uneventful recovery, the patient was discharged on 
postoperative day 7. At histological examination the 
liver specimen showed spindle cells with eosinophilic 
cytoplasm forming a pattern of interlacing bundles, 
separated by sclero-hyaline tissue with no mitoses or 
atypia. Immunohistochemical examination revealed 
staining positivity for Smooth-Muscle-Actin, Vimentin 
and Desmin, and negativity for CD31 and CD34 (Figure 
4). Diagnosis was PLL. At 30 months follow-up there is 
no evidence of disease.

3. Discussion

Leiomyoma is relatively common, tends to originate 
from the muscularis of the gut or the media of the blood 
vessels, and usually develops in the urogenital and 
gastrointestinal tracts (1-3). However it can originate 
from any organ or tissue such as the biliary tract and 
large vessels of the liver (6,7). PLL is rare and has 

its own particular clinical and biological features (1). 
Hepatic leiomyomas can be multiple or solitary lesions 
and can grow to a large size sometimes exceeding 20 
cm in diameter with a low tendency for necrosis and 
hemorrhage (6). On the cut surface they appear yellowish 
to whitish in color and may be fibrous in texture (Figure 
3). Some authors described in their papers that PLL may 
contain cystic parts (8-10). 
 The first case was described in 1926 in a 42-year-
old woman (11). Ninety years after the first case of 
primary leiomyoma of the liver was reported, to the best 
knowledge of this author, 44 cases of primary leiomyoma 
of the liver have been reported in the literature. The 
age of presentation is very variable. The mean age of 
diagnosis is 41 years (range 3-87). Primary leiomyomas 
of the liver have been reported to have female sex 
predilection. Familial predispositions have not been 
reported. 
 To diagnose primary hepatic leiomyoma Hawkins 
et al. proposed two criteria. First, the tumour must be 
composed of leiomyocytes. Second, the presence of 
leiomyoma in other intraabdominal sites, especially 
in urogenital tissue, must be excluded (12). Both 
benign and malignant smooth-cell liver neoplasms 
are often found in immunosuppressed (child and 
adult) patients, like EBV-infected, HIV-infected and 
organ transplant recipients. However, they also occur 
in immunocompetent patients, as in our case (13-
16). There is strong evidence for the role that some 
viruses exercise in the pathogenesis of certain human 

252

Figure 2. CT Scan. (A), basal phase; (B), arterial phase; (C), 
venous phase; (D), portal phase.

Figure 1. Ultrasound images: different slices of the hepatic leiomyoma.

Figure 3. Specimen. Hepatic parenchyma within the center a 
whitish encapsulated liver mass.



www.irdrjournal.com

Intractable & Rare Diseases Research. 2020; 9(4):251-255. 253

patients without immunosuppressive disorders. Instead, 
in immunocompetent patients, because symptoms are 
induced by compression of the surroundings organs, 
they are generally discovered when they are greater than 
10 cm in diameter (24). Microscopically PLL generally 
shows a proliferation of spindle cells with eosinophilic 
cytoplasm forming a pattern of interlacing bundles, 
often separated by sclero-hyaline tissue. No mitoses are 
observed. Some authors suggested the limit of 10 mitoses 
per HPF as one of the criteria to discern leiomyomas 
from leiomyosarcomas. Atypia, if present, is slight. 
Immunohystochemical examination reveals positive 
staining for SMA and Vimentin, less often for Desmin, 
and negative for CD31, CD34, S-100 and HMB-45. The 
proliferation activity, based on Ki-67, was lower than 
5% in all the papers we reviewed. The most common 
symptoms, when present, are abdominal, epigastric, or 
right upper quadrant pain, abdominal mass, abdominal 
discomfort, dyspepsia, vomiting and liver dysfunction, 
listed in order of decreasing frequency. Blood liver 
function tests and tumor markers are generally negative.
 The exact radiological diagnosis of liver neoplasms 
(and rare tumors overall), which have often variable 
imaging behaviors and still unknown patterns, is 
still a challenge for radiologists. By US, hepatic 
leiomyomas have been repeatedly described as well 
defined hypoechoic lesions with variable degrees of 

neoplasms. Patients with an immune deficiency 
condition are at risk for virus-associated malignancies 
(17). Kaposi Sarcoma and smooth-muscle tumors might 
arise from a common stem cell under the influence of 
some unknown factor produced during HIV infection. 
This relationship was demonstrated in 1990 in cultured 
cells (18,19). Epstein-Barr virus shows a near consistent 
association with smooth muscle tumors of the liver. This 
association has been reported several times; so much 
that some authors have proposed to term these lesions 
EBV-associated smooth muscle tumors (EBV-SMT) (7, 
20-21). The marked expression of EBV early antigen 
(EBER) in the nuclei of numerous smooth muscle cell 
tumours has been well documented since 1993. EBER 
in the nuclei was first detected in neoplastic smooth-
muscle cells in three cases of post-transplant spindle 
cell tumor (7,22). Then some researchers detected 
EBER using in situ hybridization/ISH, which is the 
gold standard for detection and localization of latent 
EBV in tissues in both adults and children (along with 
quantitative polymerase chain reaction). Nonetheless, 
EBV infection is not necessary nor sufficient for the 
development of primary liver leiomyoma (14,16,23).
 Usually, in immunosuppressed patients, these 
lesions are detected during routine follow-up for the 
underlying disease, so tumors tend to be found at a 
smaller size when compared with tumors found in 

Figure 4. (A), Haematoxylin-Eosin staining. The hepatic tumor was composed of bundles of spindle-shaped cells with elongated nuclei 
and eosinophilic cytoplasm. No mitotic activity was seen; (B), Smooth Muscle Actin staining of tumor cells, showing diffuse positivity of 
spindle cells; (C), Desmin staining of tumor cells showing focal positivity; (D), CD34 staining of the tumor, showing positivity in blood 
vessels and negativity of tumor cells.
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heterogeneity (2,25,26). Some authors reported an 
echo-poor halo surrounding the lesion (27). The CT 
findings that have been described are similar to those 
of other smooth muscle tumors in the body (28). By 
CT scan, most authors reported hypodense lesions 
with brisk enhancement in arterial phase, occasionally 
mainly peripheral, and a persistent enhancement in 
portal and delayed phase (27-29).
 By angiography, marginal, diffuse or irregular 
hypervascularization were variously reported. 
Nevertheless, in all cases reported the authors concluded 
that the angiography study was nondiagnostic, but 
could perhaps play a role in a therapeutic process, as in 
the rare case of acute bleeding.
 On MRI, these lesions were hypointense in Tl-
weighted images, partially hyperintense in T2-
weighted sequences, and showed marked gadolinium 
enhancement in both early and equilibrium phases. 
Gadobenatedimeglumine is a liver-specific, gadolinium-
based MR contrast agent with a vascular-interstitial 
distribution in the first minutes after bolus injection, 
followed by delayed hepatobiliary excretion. In a study 
published in 2008 (30), the most common imaging 
pattern and the imaging protocol that the authors used 
is very well described. On pre-contrast T2- and T1-
weighted images, the lesion showed isointensity and 
marked hypointensity respectively to the surrounding 
liver. As with the previous CT examination, the lesion 
showed intense enhancement on T1-weighted VIBE 
images acquired during the arterial phase, followed 
by persistent and homogeneous enhancement during 
the hepatic venous and equilibrium phases. During the 
delayed hepatobiliary phase, the lesion showed lack of 
contrast retention, and thus, was identified as a well-
defined, hypointense focus against the highly enhanced 
background liver (30). Despite that, there are primary 
leiomyomas of the liver characterized by hypointensity 
in the T2-weighted MRI image that may be related to its 
dense fusocellular nature, composed by intramuscular 
actin, myosin and collagen, that decrease extracellular 
fluid compared with surrounding tissue (26).
 The feasibility of an accurate preoperative diagnosis 
by fine needle aspiration (FNA) versus biopsy is still a 
matter of debate. Some authors reported the inadequacy 
of FNA for preoperative diagnosis of PLL because of 
the difficulty of getting an adequate sample (31) and 
favoured biopsy (26), defined more appropriate in cases 
of smooth muscle neoplasm samples (13,28,32). In our 
case, like most reported, the preoperative imaging tests 
and the biopsy were inconclusive (4).
 When preoperative tests do not present a clear 
diagnosis, surgery has a primary role not only in the 
treatment algorithm, but also in the diagnostic process. 
As for other benign lesions of the liver, surgery should 
be performed in all symptomatic PLL, in those with 
dimensions > 10 cm with a higher risk to develop 
malignant changes, and for those in which radiological 

diagnosis can not be reached. Surgery should be 
performed in institutes and units that with surgical 
skills for these kind of procedures. Laparoscopic 
resections have been described by some authors (24,33). 
Mininvasive liver surgery, including robotic surgery, 
for benign lesions is feasible and safe for well-selected 
patients, and may play a role in patients with immuno-
suppressive conditions in which abdominal incisions 
carry a higher risk of wound complications (24). 
 In conclusion, leiomyoma of the liver is a rare 
neoplasm which can also grow in immunocompetent 
patients. Clinical symptoms are nonspecific and the 
exact radiological diagnosis of these liver neoplasms 
is still a challenge for radiologists. Due to that, we 
think that surgery may play a key role in the diagnostic 
process and in the treatment algorithm.
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