? frontiers ‘ Frontiers in Oncology

@ Check for updates

OPEN ACCESS

EDITED BY
Theodoros Androutsakos,

National and Kapodistrian University of Athens,

Greece

REVIEWED BY
Kahan Mehta,

GMERS Medical College, Gotri, India
Naganath Babu Lakshmanamoorthy,

SRM Medical College Hospital and Research
Centre, India

*CORRESPONDENCE
Lei Bi
m510406@126.com

RECEIVED 03 June 2025
ACCEPTED 13 August 2025
PUBLISHED 28 August 2025

CITATION

Bi L (2025) Case Report: Concurrent two
adenomatoid tumors of liver.

Front. Oncol. 15:1640018.

doi: 10.3389/fonc.2025.1640018

COPYRIGHT
© 2025 Bi. This is an open-access article
distributed under the terms of the Creative
Commons Attribution License (CC BY). The
use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does hot comply with these terms.

Frontiers in Oncology

TvpPE Case Report
PUBLISHED 28 August 2025
D01 10.3389/fonc.2025.1640018

Case Report: Concurrent two
adenomatoid tumors of liver

Lei Bi**

Department of Radiology, Shandong Provincial Hospital, Jinan, China, ?Department of Radiology,
Linyi People's Hospital, Linyi, China

A 40-year-old man with two accidentally discovered subcapsular liver tumors
was admitted to our hospital for further treatment. Computed tomography (CT)
and magnetic resonance imaging (MRI) revealed two hypervascular lesions,
which showed marked enhancement in arterial phase and prolonged
enhancement in portal venous phase. The patient had not received any prior
treatment, and the two lesions were pathologically confirmed after partial
hepatectomy. Hematoxylin-eosin staining revealed a partially cystic, highly
vascular, and well-encapsulated neoplasm. Immunohistochemistry findings
demonstrated that the epithelioid tumor cells were positive for vimentin,
calretinin, WT-1, cytokeratin, CD 31, CD 34, and D2-40, which supported their
mesothelial origin. Immunohistochemistry for a mesothelial marker should be
performed for determining the presence of an adenomatoid tumor when benign
epithelioid cells are seen.
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Introduction

Adenomatoid tumors (AT) are benign and typically well-circumscribed neoplasms of
mesothelial origin (1), which were first described by Golden and Ash (2). They mostly
occur in the male and female genital tracts during a patient’s reproductive age. Extragenital
adenomatoid tumors in adrenal gland (3), heart (4), mediastinum (5), liver (6-10),
pancreas (11), peritoneum (12, 13), and pleura (14) have also been rarely reported. The
tumors are usually discovered accidentally and are easy to be misdiagnosed by clinical and
imaging examination.

We report a case of surgically confirmed liver adenomatoid tumors. To our knowledge,
this is the first report of a case with two concurrent adenomatoid tumors in the liver.
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Case description

A 40-year-old man was admitted to the hospital for the
accidentally discovered tumors of the liver. No obvious
discomfort and remarkable previous medical history were
reported. Physical examination was normal. Tumor marker levels,
including carcinoembryonic antigen, carbohydrate antigen 19-9,
carbohydrate antigen 125 and o-fetoprotein levels were within the
normal range. The patient was negative for both the hepatitis B
virus surface antigen and the hepatitis C virus antibody. No
previous treatment was received. The patient denied any genetic
basis, relevant family history or relationship to any other disease or
syndrome. Contrast material-enhanced abdominal computed
tomography (CT) revealed two relatively well-circumscribed oval
lesions, both of which were on the segment VI. Magnetic resonance
imaging (MRI) was then performed for further evaluation.

On abdominal CT images, the larger mass was heterogeneous
with some intratumoral multilobulated cysts, and the smaller nodule
was homogeneous, measuring 4.5 cm and 1.5 cm correspondingly,
both of which were closely related to the peritoneum. The tumors were
hypervascular, demonstrating marked enhancement in arterial phase
and prolonged enhancement in portal venous and delayed phases after
intravenous injection of contrast material (Figure 1).

Upper abdominal MRI (3.0T, Magnetom Verio, Siemens,
Germany) was subsequently performed. The large liver mass was
heterogeneous on MR images, with hypointense on T1-weighted
images and hyperintense on T2-weighted images. There were multi-
lobulated, cystic areas within the mass. After injection of gadoxetic
acid (Gd-BOPTA, MultiHance, Shanghai Bracco Sine Pharmaceutical,
China), the mass showed inhomogeneous hyperintense in arterial
phase and revealed prolonged enhancement in the portal venous
phase and delayed phase (3 min). In hepatobiliary phase, the mass was
hypointense with the cystic areas hyperintense. In addition, the liver
capsule and the adjacent peritoneum also showed obvious
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FIGURE 1
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enhancement (Figure 2). The nodule was hypointense on T1-
weighted imaging and hyperintense on T2-weighted imaging. It
revealed marked enhancement in arterial phase, and showed
prolonged enhancement in portal venous phase and delayed
phase (Figure 3).

Given the uncertainty of the diagnosis and the patient’s anxiety
about the tumors, the patient chose to undergo surgical treatment.
The two liver lesions were resected in our hospital through partial
hepatectomy of segment V1. After the surgery, the patient recovered
well and expressed satisfaction about the treatment.

Grossly, the tumors showed a hemorrhagic cut surface and was
encapsulated with a complete capsule, the larger mass also showed
obvious cystic structures (Figure 4). Hematoxylin-eosin staining
revealed a partially cystic, highly vascular, and well-encapsulated
neoplasm. Immunohistochemistry findings demonstrated that the
epithelioid tumor cells were positive for vimentin, calretinin, WT-1,
cytokeratin, CD 31, CD 34, and D2-40, which supported their
mesothelial origin. The Ki-67 proliferation index was less than
5% (Figure 4).

Postoperative follow-up was conducted annually, and till the last
follow-up, no recurrence or metastasis has been detected (Figure 5).

Discussion

Adenomatoid tumors are benign uncommon neoplasms of
mesothelial origin. Only five cases of hepatic adenomatoid tumor
have been described in the medical literature (6-10). We report a
case of two concurrent liver adenomatoid tumors, which has not
been reported before.

Due to the different content of cystic spaces, smooth muscle, and
fibrous tissue, adenomatoid tumors could show various image
features, leading them difficult to be differentiated from other
benign or malignant tumors on clinical CT or MRI examination

Transverse CT images of arterial phase (a), portal venous phase (b), and delay phase (c) show marked and prolonged enhancement of an oval liver
mass, with unenhanced intratumoral cystic areas (red arrow) and enhanced capsule (white arrow).
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(8). In this case, the preoperative imaging differential diagnosis of
the liver mass included hepatocellular carcinoma (HCC), focal
nodular hyperplasia (FNH), hepatic adenoma and hemangioma
because of the hypervascular feature of the tumor in this
patient (Table 1).

HCC is the most common primary malignant tumor of the liver.
It typically appears as a liver lesion with marked arterial enhancement
and washout in portal venous phase. Although some variants of HCC
may not show washout in portal venous phase, such as sclerosing and
fibrolamellar hepatocellular carcinomas, which have abundant
fibrous stroma and exhibit prolonged enhancement (15), they still
should not taken into consideration because of the normal o-
fetoprotein level. In addition, sclerosing hepatocellular carcinoma is
extremely rare, frequently with extrahepatic metastasis in most cases.
Fibrolamellar hepatocellular carcinomas typically arise in non-
cirrhotic livers in young adults, with a large central scar usually
visible (16). These findings were not present in this patient.

Focal nodular hyperplasia (FNH) is a proliferation of non-
neoplastic hepatocytes that are abnormally arranged. It is rarely
encapsulated. FNH often shows strong enhancement in arterial
phase with central non-enhancing scar. In hepatobiliary phase, the
tumor is isointense compared with the liver parenchyma with a
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FIGURE 2
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hyperintense central star, which is typical on MRI. The central scar
is a helpful distinguishing feature of FNH (although not specific)
that can be seen in 78% of lesions (17, 18).

Hepatic adenoma is a rare monoclonal benign liver tumour,
predominantly found in young females and associated with the use
of contraceptives (19). It is formed by large plats or cord cells that
are similar to hepatocytes (20). Internal necrosis or hemorrhage
could be seen in large adenomas (17). Lesions often appear
hypervascular in arterial phase, and are generally isointense or
hypointense to the surrounding liver in portal venous phase. In
hepatobiliary phase, it is hypointense because of the lack of normal
hepatic cells which can uptake Gd-BOPTA. In addition, some
hepatic adenomas containing fatty tissue will show signal
attenuation on out-phase image, which was not seen in this case.

Atypical hemangiomas should carefully be differentiated. Liang
C et al. has reported that some atypical hemangiomas could have
cystic changes and even fluid-fluid level (21). Its hypervascular
enhancement and hypointense in hepatobiliary phase could mimic
the right diagnosis of this patient.

Hepatocyte specific contrast agents including gadoxetic acid
(Gd-EOB-DTPA, Primovist, Bayer, Germany) and Gd-BOPTA
were introduced in recent years. The hepatocytes with normal

Transverse breath-hold turbo spin-echo T2-weighted image (repetition time msec/echo time msec, 3000/104) (a) and fat-suppressed T1-weighted
volume interpolated body examination (VIBE) image (repetition time msec/echo time msec, 3.92/1.39) (b) shows a well-circumscribed liver mass
with intratumoral cystic areas (red arrow). Diffusion-weighted image (repetition time msec/echo time msec, 4000/73, b = 800 s/mm?) (c) and
apparent diffusion coefficient (ADC) (d) map show that the water mobility of the mass was slightly restricted. The water mobility of intratumoral
cystic areas was not restricted. Transverse enhanced VIBE images of arterial phase (e), portal venous phase (f), and delay phase (g) show marked and
prolonged enhancement of the liver mass (arrows), with unenhanced intratumoral cystic areas (red arrow). The liver capsule also showed
enhancement (arrow head). In hepatobiliary phase (h), the mass was hypointense compared with the liver parenchyma, with these cystic areas

hyperintense (red arrow)
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FIGURE 3

Transverse breath-hold turbo spin-echo T2-weighted image (repetition time msec/echo time msec, 3000/104) (a) and fat-suppressed T1-weighted
volume interpolated body examination (VIBE) image (repetition time msec/echo time msec, 3.92/1.39) (b) shows a well-circumscribed liver nodule.

Transverse arterial phase (c) and portal venous phase (d) show marked enhancement of the nodule.
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FIGURE 4

Gross pathologic specimen shows a heterogeneous well-circumscribed and encapsulated tumor (arrow) with multiple cystic areas (arrow heads), and a small
well-circumscribed nodule. High-power-field view of the resected tumor specimen show a lesion with various-sized capillary anastomosis and fibrotic

component (H&E). Immunohistochemistry shows positive for vimentin, calretinin, WT-1, cytokeratin, CD 31, CD 34, and D2-40.
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FIGURE 5

Clinical timeline of the patient.

TABLE 1 Comparative summary of different liver tumors.

Tumor name Tumor characteristics

o relatively well-circumscribed

« with intratumoral multilobulated cysts

Adenomatoid tumor « hypervascular with marked enhancement in arterial phase and prolonged enhancement in portal venous and delayed

phases

« intratumoral multilobulated cysts are hyperintense in hepatobiliary phase

« o-fetoprotein level is higher than normal

o most tumors show marked arterial enhancement and washout in portal venous phase

Hepatocellular carcinoma (HCC) « sclerosing hepatocellular carcinoma is extremely rare, frequently with extrahepatic metastasis
« fibrolamellar hepatocellular carcinomas typically arise in non-cirrhotic livers in young adults, with a large central scar

usually visible

« rarely encapsulated
Focal nodular hyperplasia (FNH)

star (typical)

« strong enhancement in arterial phase with central non-enhancing scar
« in hepatobiliary phase, FNH is isointense compared with the liver parenchyma with a hyperintense central

+ predominantly found in young females and associated with the use of contraceptives

Hepatic adenoma

« hypointense in hepatobiliary phase

« internal necrosis or hemorrhage could be seen in large adenomas
« hypervascular in arterial phase, and is generally isointense or hypointense in portal venous phase

Hemangioma  hypervascular enhancement and hypointense in hepatobiliary phase

function which have the cloned organic anion transporting
polypeptides (OATPs) specifically take up these agents, and
excreted them by multidrug resistance-associated proteins
(MRPs) to bile canaliculi (MRP2 = apical transporter) or
sinusoidal space (MRP3, MRP4 = basolateral transporters) (22).
Hepatobiliary phase (about 20 to 90 minutes later after intravenous
administration of these agents) helps to differentiate malignant
from benign lesions. In hepatobiliary phase, benign lesions with
normally functioning hepatocytes will show iso- or hyperintense
compared with liver parenchyma, and vice-versa.

Five cases of hepatic adenomatoid tumor have been described in the
medical literature, and among them, only Kim JB et al. (8) mentioned
the use of hepatocyte specific contrast agent. In his study, he used Gd-
EOB-DTPA as the contrast agent. The tumor in their case had some
similar multi-lobulated, cystic areas as seen in our case, but in our case,
the cystic areas within the larger mass showed marked hyperintense in
hepatobiliary phase, which was not reported in their study.

Gd-BOPTA has both the function of hepatocyte specific
contrast agent and tissue interstitial contrast agent. Therefore, in

Frontiers in Oncology

tissues with abundant fibrous structures, Gd-BOPTA can remain in
the tissue interstitial space for a longer period of time. It is a well-
established phenomenon that the tumor with abundant fibrous
stroma could reveal persistent enhancement up to 4h after
administration of gadolinium chelates (23). Hematoxylin-eosin
staining revealed that the lesion in our case has a large fibrotic
component. So we hypothesized that the delayed enhancement of
these cystic areas may be because that the interstitial space could
contain contrast agent for a long time.

In summary, the diagnosis of liver adenomatoid tumor is
challenging due to its rarity and the similar manifestation of
other neoplasms. Immunohistochemistry analysis enabled us to
identify tumor cells of mesothelial origin. Hypervascular and multi-
lobulated, cystic areas are clues to the imaging diagnosis of them. In
addition, in hepatobiliary phase, these cystic areas could show
hyperintense when the lesion contains a large fibrotic component.
Since this is the first case of two concurrent liver adenomatoid
tumors, the etiology of dual tumor occurrence is still unclear. More
researches are needed to explain this issue.
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