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a b s t r a c t 

Adrenal leiomyomas are rare and often reported as Epstein-Barr virus (EBV)-associated 

smooth muscle tumor (SMT) in association with EBV infection in immunocompromised pa- 

tients. We experienced a case of right adrenal leiomyoma that was incidentally found in a 

man in his 70s. Computed Tomography (CT) showed a well-circumscribed mass of 3.1 cm 

in diameter in the right adrenal gland, which increased to 4.9 cm in diameter over 1 year. 

Preoperative diagnosis was difficult due to the lack of specific imaging findings. He had a 

history of diffuse large B-cell lymphoma (DLBCL) 8 years ago, and EBV had been detected in 

his blood. EBV-encoded small RNA(EBER) in situ hybridization (EBER-ISH) of the right adrenal 

leiomyoma was positive, and the final diagnosis was EBV-associated leiomyoma. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Adrenal mesenchymal tumors are extremely rare and mostly
benign. WHO 2017 listed only myelolipoma and schwannoma
as adrenal mesenchymal tumors [1] . Except for benign lipid
tumors, schwannoma and leiomyoma may occur, but preop-
erative diagnosis is difficult due to the absence of specific ra-
diological and clinical features [ 2,3 ]. 
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Leiomyomas are benign tumors consisting of neoplas-
tic smooth muscle proliferation. Adrenal leiomyoma is very
rare, and often reported as Epstein-Barr virus (EBV)-associated
smooth muscle tumor (SMT) in immunosuppressed patients
[ 2,4 ]. 

We herein report a case of right adrenal leiomyoma found
as an incidentaloma in patient with a history of DLBCL
and EBV infection, and postoperatively proven to be EBV-
associated SMT. 
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Fig. 1 – CT changes in the right adrenal gland over time. A 0.5-cm nodule was demonstrated in the right adrenal gland on 

CT taken 4 years ago (A). The nodule increased in size to 1.5 cm on CT taken 2 years ago (B). The 3.1-cm right adrenal mass 
is shown on the current CT, and calculated average CT value in the mass is about 30 HU.(C). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A man in his 70s underwent an abdominal ultrasonography
(US) for follow-up of chronic hepatitis B, and a right adrenal
tumor was pointed out incidentally. He had a history of DL-
BCL 8 years ago. Blood tests showed no obvious abnormalities
except for mild liver function abnormalities. 

Abdominal CT revealed a well-circumscribed right adrenal
mass measuring about 3.1 cm without calcification or fat. Ret-
rospectively, CT 4 years ago showed a nodule about 0.5 cm
in diameter in the right adrenal gland, and the nodule in-
Fig. 2 – FDG-PET/CT (A: fusion, B: maximum intensity projection(
of 2.4) in the right adrenal mass (A), and MIP shows no abnorma
creased in size over time ( Fig. 1 ). 18-fluoro-2-deoxyglucose-
positron emission tomography/computed tomography (18-
FDG PET/CT) images showed the mass with a maximum stan-
dardized uptake value (SUVmax) of 2.4, which is equivalent
to background ( Fig. 2 ). Magnetic Resonance Imaging (MRI)
showed lower signal on T1-weighted image (T1WI) and higher
signal on T2-weighted image (T2WI) than the liver ( Fig. 3 ). No
signal drop occurred in the in-phase/opposed-phase sequence
( Fig. 3 ). 

Endocrinological laboratory tests including cortisol, aldos-
terone, dehydroepiandrosterone sulfate (DHEA-S), adrenaline,
MIP)). The fusion image shows mild FDG uptake (SUVmax 

l FDG uptake suggesting malignant lesion (B). 
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Fig. 3 – MRI images. The right adrenal mass shows low intensity on T1WI gradient-echo in-phase image (A) and no signal 
drop on opposed-phase image (B). The mass shows slightly higher intensity than that of liver on T2WI (C), high intensity on 

DWI (b value of 1000sec/mm2 : D) and equivalent value on ADC map (ADC of 1.8 mm2 /sec: E). 

Fig. 4 – CT images after 1 year follow-up. The right adrenal mass has increased to 4.9 cm in diameter (A), and the mass 
shows inhomogeneous peripheral early enhancement (B) and it shows gradual centripetal enhancement(C). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

noradrenaline, and dopamine were all within normal limits.
Thus, the tumor was considered nonfunctioning and was fol-
lowed up. 

Contrast-enhanced CT 1 year later revealed that the
adrenal mass had increased to 4.9 cm in diameter, and the
mass showed inhomogeneous peripheral early and gradual
centripetal delayed enhancement ( Fig. 4 ). 

According to the American College of Radiology (ACR)
guidelines [ 5,6 ], right adrenalectomy was performed laparo-
scopically. A well-circumscribed pale brown mass, measur-
ing 4.7 × 3.0 cm occupied the right adrenal gland. Histologi-
cally, the tumor was composed of fascicles of spindled cells
with eosinophilic cytoplasm and elongated nuclei with some
enlarged ones. The cellularity was moderate, mitotic activity
was low, and neither hemorrhage nor tumor necrosis was ob-
served ( Fig. 5 ). A diagnosis of leiomyoma was supported by im-
munohistochemical studies; positive for smooth muscle actin
(SMA) and partly for caldesmon, and negative for desmin, S-
100, CD34, c-kit, and AE1/AE3. Ki-67 labeling index of tumor
cells was about 10% ( Fig. 6 ). 

Discussion 

In this case, the adrenal incidentaloma was found in a pa-
tient with a history of DLBCL, and it was necessary to di-
agnose whether it was a relapse of DLBCL. Blake et al. re-
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Fig. 5 – Macroscopic and microscopic appearance of adrenal leiomyoma. The right adrenalectomy specimen is a light brown 

mass with a clear boundary of 4.7 × 3.0 cm. (A) Histologically, tumor cells with acidophilic cytoplasm and spindle-shaped 

nuclei proliferate in bundles from the adrenal medulla to the cortex. They have low pleomorphism but a few of them have 
enlarged nuclei. The cellularity are moderate, no bleeding or necrosis is noted. (B,C) (B: Roupe, C: Optical magnification × 10). 

Fig. 6 – Immunohistochemical staining of the adrenal leiomyoma. The results of immunohistochemical staining are as 
follows; smooth muscle actin (SMA)(A), positive; CD34(B), negative; caldesmon(C), occasionally positive (A-C: Optical 
magnification × 10). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ported that malignant adrenal lesion showed higher FDG up-
take than liver, and mean lesion-liver SUV ratio was about 4
[7] . Metser et al. reported that when malignant lesions were
compared with adrenal adenomas, SUV cutoff of 3.1 yielded a
sensitivity, specificity of 98.5%, 92%, respectively [8] . FDG up-
take (SUVmax = 2.4) of the tumor was similarly to that of liver,
thus, we considered this tumor was not a relapse of DLBCL
or not likely other malignancies such as adrenal carcinoma or
adrenal metastasis. 

Adenomas are the most frequent adrenal incidental tumor
[9–11] . On unenhanced CT, HU of < 10 is the most widely used
threshold attenuation value for the diagnosis of adrenal ade-
noma. On enhanced CT, adenomas take up CT contrast rapidly,
but also have a rapid loss of contrast [11] . The CT value of
this tumor was 30HU and there was no rapid enhancement
nor washout. On MRI, no signal drop was observed in the in-
phase/opposed-phase sequence. Thus, we considered this tu-
mor was not likely as adrenal adenoma. 

Myelolipomas are the second frequent adrenal inciden-
taloma, but it would be excluded, since there was no obvious
fat density on CT [10] . 

In this case, the adrenal tumor did not show any charac-
teristic imaging findings of malignant or typical benign fea-
tures, as mentioned above. According to the recent guidelines,
surgical resection was recommended for the indeterminate
adrenal mass of more than 4cm in diameter [ 3,5,6,10 ], laparo-
scopic right adrenalectomy was performed since the tumor
size increased to 4.9 cm. 
Although rare, other mesenchymal tumors such as
schwannoma and leiomyoma have been reported [ 12–16 ].
Zhang et al. reported that all 8 cases of adrenal schwannoma
were well-circumscribed, rounded or oval, heterogeneous en-
hancement with cystic components, with 2 cases exhibit-
ing calcification, and 3 cases with septa on CT [ 12 ]. Adrenal
leiomyoma is also rare, with 28 cases reported in English. lit-
eratures by 2020, according to a review by Sakellariou et al
[4] . They described the imaging findings of leiomyomas as
well-circumscribed, round, or lobulated tumors, which may
show poor internal enhancement, T2WI hyperintensity, in-
ternal necrosis and calcification in larger tumors [ 4,14–16 ].
Furthermore, Sakellariou et al reported that about half of
the adrenal leiomyoma cases were immunocompromised, 5
of which were EBV-positive, and 2 of the immunocompetent
cases were also EBV-positive. 

In the WHO classification fifth edition, EBV-associated
leiomyoma is described as EBV-associated SMT [2] . EBV-
associated SMT is a smooth muscle tumor associated with
EBV infection, usually in the setting of immunosuppression
such as AIDS [ 17,18 ], post-organ transplantation [ 19 ], and
congenital immunodeficiency. EBV-associated SMT can occur
anywhere in the body, including sites unusual for sporadic
leiomyomas, sometimes multicentric. Pathological diagnosis
is usually made by demonstration of EBV in the tumor cells by
EBER-ISH [2] . 

This patient had a history of oropharyngeal DLBCL, but
when the adrenal tumor was pointed out, DLBCL was in com-
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Fig. 7 – EBER-ISH of the adrenal leiomyoma. The nuclei of the tumor cells are positive with EBER-ISH. 

 

 

 

 

 

 

 

 

plete response and he was considered in immunocompetent
state. However, because the adrenal gland is an uncommon
site for leiomyoma, we reviewed medical records during treat-
ment for lymphoma, and it was revealed that EBV had been
detected in his blood. We therefore requested an EBER-ISH of
the adrenal leiomyoma for the pathology department, which
was positive ( Fig. 7 ). The final diagnosis was EBV-associated
adrenal leiomyoma. 

Patient consent 

Informed consent for the publication of this case report was
obtained from the patient. 
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