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a b s t r a c t 

Benign focal liver lesions are among the most frequent findings on ultrasound. Liver heman- 

giomas are often easily recognizable on ultrasound examination and are characterized by a 

clear benign prognosis. In some cases, hemangiomas display an atypical appearance both 

on B-mode and on contrast-enhanced ultrasound, thus raising concerns for differential di- 

agnosis both with adenomas and with lesions of malignant nature. We report here the case 

of a patient who presented with a liver lesion with all signs suggestive for hemangioma on 

B-mode, but it showed atypical features on contrast-enhanced ultrasound examination and 

final diagnosis of liver adenoma. 

© 2022 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 

Benign focal liver lesions are among the most frequent find-
ings on ultrasound. Liver hemangiomas and cysts are often
easily recognizable on ultrasound examination and are char-
acterized by a clear benign prognosis. On the other hand,
in some cases hemangiomas display an atypical appearance
both on B-mode and on contrast-enhanced ultrasound (CEUS),
thus raising concerns for differential diagnosis both with ade-
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nomas and with lesions of malignant nature. We report here
the case of a patient who presented with a liver lesion with all
signs suggestive for hemangioma in B-mode, but who showed
atypical features on CEUS examination Fig. 1 . 

Case presentation 

A 42-year-old woman came to our ultrasound unit asking for
an opinion regarding a liver lesion found on a previous ex-
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Fig. 1 – At the VI liver segment, there is a hyperechoic 
round lesion with regular margins, compatible in the first 
hypothesis with hemangioma. The white arrow indicates 
the lesion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

amination performed in another hospital. The report of the
first ultrasound exam performed 2 years ago showed a hyper-
echoic round lesion in the VI liver segment of the size of 1
cm as for liver hemangioma and a further millimetric lesion
in the VII segment with the same ultrasound features. Subse-
quently, the patient performed a second ultrasound exam one
year later, which confirmed the hemangioma reported in the
Fig. 2 – Inhomogeneous hepatic echo structure due to the presen
indicate the lesions. 
VI liver segment with a size of 2 cm and the other lesion with
a size of 6-7 mm. 

The patient did not report relevant diseases in her past
medical history, and she did not take home therapy except for
estrogen therapy for contraceptive purposes. Furthermore, the
patient did not report specific symptoms. 

At our ultrasound examination, the liver had dimensions
within the limits, regular margins, homogeneous echostruc-
ture and the presence of multiple hyperechoic round lesions,
one in the II segment with dimension of 8 mm, one in the IV
subcapsular segment of 10 mm, one in the IV segment of 8
mm, one on the VI segment with dimensions of 25 × 19 mm,
a further subcapsular lesion to the VI of 13 mm ( Figs.1 and 2 ).

On CEUS, the lesion detected on the VI segment showed a
substantially homogeneous wash in comparable to the sur-
rounding parenchyma during arterial phase (no hyperen-
hancement; no clear globular centripetal appearance; no clear
central INF vessel) with a mild late-phase wash out ( Fig. 3 ).
Therefore, CEUS examination was not conclusive for heman-
gioma, rather for atypical hemangioma or adenoma. 

Subsequently, the patient performed an abdomen com-
puted tomography (CT) which confirmed the presence of a
round lesion with regular margins in the VI liver segment
(19 × 20 × 19 mm), which appears hypodense in the basal
scans and with poor impregnation after administration of
contrast medium ( Fig. 4 ). 

Furthermore, the presence of other similar millimetric and
sub centimeter lesions was confirmed in correspondence with
ce of multiple hyperechoic round lesions. The white arrows 
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Fig. 3 – CEUS completion focused on the lesion of the VI liver segment showed a wash-in substantially homogeneous to the 
surrounding parenchyma in the arterial phase with a mild wash out evident as early as 20 seconds. The white arrow 

indicates the lesion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the liver segments described on the previous CEUS examina-
tion. Those findings could be referable in the first hypothe-
sis to atypical angiomas. However, re-evaluation with MR ex-
amination with hepatospecific contrast medium was recom-
mended. 

Magnetic resonance imaging (MRI) showed different nodu-
lar lesions with signal and enhancement features compatible
with adenomas, of which 2 subcapsular of about 5 mm and 8
mm respectively in II segment, 2 subcapsular of about 6 mm
in the IVa and IVb segments, 3 in the VI segment of which 2
subcapsulars of about 7 mm and 8 mm and the third of 19 mm
in the central part ( Fig. 5 ). There was no evidence of patholog-
ically lymph nodes nor free fluid in the abdominal recesses. 

Therefore, multiple liver adenomas were diagnosed and es-
trogen therapy was discontinued. The case was presented and
discussed within a liver multidisciplinary team, which agreed
not to perform the biopsy of the lesion but to limit itself to a
6-month follow-up. 

Discussion 

According to different international guidelines, in front of
a hyperechoic round liver lesion with regular margins and
smaller than 3 cm, no further diagnostic investigations should
be performed in healthy patients [1] . On the contrary, our
clinical case demonstrates how a hyperechoic round lesion
smaller than 3 cm with all features suggestive for typical he-
mangioma can be misdiagnosed with a liver adenoma. The
main element of suspicion was the rapid growth of the lesion
after 2 years, which could be detected with a follow-up only. A
further element of suspicion was represented by the use of es-
trogen therapy; indeed, neither hemangiomas nor focal nodu-
lar hyperplasia have shown a clear relationship with estrogen
therapy and their follow-up is not recommended in those sub-
jects who take this therapy. 

A substantial proportion (15%-85%) of hepatocellular ade-
noma (HCA) shows mild wash-out on CEUS, which can be mis-
diagnosed with focal nodular hyperplasia or mimic malignant
liver lesions such as hepatocellular carcinoma (HCC) [2] . How-
ever, the clinical factors and laboratory findings of HCC are
distinctively different from HCA [2] . Nonetheless, liver masses
with suggestive appearance of HCA usually require biopsy
for pathologic confirmation and determining the subtype of
HCA [2] . 

CEUS display a sensitivity and specificity for the diagnosis
of HCA of 85% [3] . As evidenced by a recent work, the receiver
operating characteristic (ROC) area under the curve value was
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Fig. 4 – Computed tomography confirmed the presence, at the VI hepatic segment, of an oval formation with regular 
margins, of 19 × 20 × 19 mm, which appears hypodense in the basal scans and with poor impregnation after medium 

contrast infusion. The white arrow indicates the lesion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.856; and the positive predictive value and negative predic-
tive value were 79% and 90%, respectively [3] . MRI with a liver-
specific contrast agent was characterized by the sensitivity
and specificity of 95% each, the ROC area under the curve
value was 0.949, and the positive predictive value and negative
predictive value were 92% for the diagnosis of HCA [3] . There-
fore, MRI is actually the image method of choice to detect and
evaluate liver hemangioma. 

Therefore, our clinical case raises some concerns on the
validity of the size limit of hyperechoic lesions and on the
complete reliability to the suggested protocol [1] . On the
one hand, a follow-up may be advisable in patients taking
estrogen therapy, on the other hand it could be suggested
that all newly found hyperechoic lesions are subjected to a
CEUS study, not only in chronic liver disease or oncological
patients. 

The European Association for the Study of the Liver clinical
practice guidelines on the management of benign liver tumors
recommends CEUS or another contrast imaging method (CT,
MR) when on B-mode ultrasound the appearance is atypical,
or when the lesion occurs in cancer patients or those with un-
derlying liver disease [4] . 

On the other hand, World Federation for Ultrasound in
Medicine and Biology guidelines for CEUS in the liver—update
2020 recommends CEUS as the first line imaging technique for
the characterization of incidentally, indeterminate focal liver
lesions at ultrasound in patients with non-cirrhotic liver and
no history or clinical suspicion of malignancy [5] . 

From a clinical point of view, although the adenoma is clas-
sically included among the benign lesions of the liver, recent
data show that some subtypes are related to an increased risk
of bleeding or malignant transformation (the adenoma mu-
tated in exon 3 presents a risk of 47% malignant transforma-
tion) [6] . 

The recent Italian intercompany guidelines recommend
that in adult patients diagnosed with hepatocellular adenoma
and with a histological subtype that cannot be characterized
by imaging techniques, it is recommended to perform biopsy
as it allows the identification of the mutated beta-catenin ade-
noma (exon 3), which represents the form at greatest risk of
malignant transformation, and the identification of the sonic
hedgehog adenoma, which is associated with a high risk of
spontaneous bleeding [1] . Once the adenoma has been de-
tected and diagnosed, estrogenic therapy must be withhold
with subsequent follow up [1] . 

In female patients, surgical resection is suggested for le-
sions that remain equal to or greater than 5 cm after 6 months
from the cessation of estrogen-progestogen drugs and for le-
sions with malignant characteristics on imaging techniques
or with beta catenin mutation on histology. In male patients
with hepatic adenoma, surgical resection is suggested regard-
less of the size of the lesion [1] . 
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Fig. 5 – Magnetic resonance imaging showed different nodular lesions with signal and enhancement features compatible 
with adenomas. The white arrow indicates the lesion. 

 

 

 

 

 

 

 

 

 

 

 

In the case of our patient it was decided to withdraw es-
trogen therapy and to perform a follow up and to not perform
the biopsy at the time [1] . 

Conclusions 

In our opinion, after the first finding of a liver lesion, al-
beit suggestive of hemangioma, at least one follow-up ex-
amination should be performed or immediately completed
with a CEUS examination. In particular, women with addi-
tional risk factors such as the use of estrogen-based drugs
should always be evaluated by a CEUS exam or at least a close
follow up. 

Patient consent 

Informed consent was obtained by patient. 
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