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Introduction

Anastomosing hemangioma (AH), a tumor that was
initially described by Montgomery and Epstein in 2009,
is an extremely rare benign vascular. It is characterized
by a unique histopathological architecture comprising
anastomosing small-caliber capillaries and frequent hobnail
endothelial cells (1). AHs show marked tendency to involve
the genitourinary system and retroperitoneum, particularly
the kidneys (2), with the liver being an uncommon site for
AHs. Despite the benign nature of the tumors, the rarity
of hepatic AHs and unfamiliarity with their imaging and
pathological characteristics often lead to complications in
accurate diagnosis and result in overtreatment.

We here present a case of AH in the liver which exhibited
lesion growth during follow-up and which was ultimately
diagnosed via surgical resection. A literature review of this
uncommon hepatic lesion is further provided.

Case presentation

All procedures performed in this study were in accordance
with the relevant ethical standards of the institutional and/
or national research committee(s) and with the Declaration
of Helsinki (as revised in 2013). Written informed consent
was obtained from the patient for the publication of this
case report and accompanying images. A copy of the written

consent is available for review by the editorial office of this
journal.

A 50-year-old woman was observed to have a lesion
measuring 25 mm x 20 mm in the liver on ultrasound
during routine physical examination. The initial diagnosis
was hemangioma. She did not undergo regular surveillance.
Seven years later, she visited our hospital because of
intermittent, mild epigastric pain. Abdominal ultrasound
revealed a well-defined, mixed-echoic mass with dotted
blood flow signals in the right lobe of liver, measuring
50 mm x 47 mm (Figure 1A4). Magnetic resonance imaging
(MRI) showed a well-demarcated, lobulated mass measuring
52 mm x 51 mm x 45 mm in size. It appeared hypointense
on T1-weighted imaging (T1WI) and hyperintense on T2-
weighted imaging (T2WI), with no restricted diffusion
and a mean apparent diffusion coefficient (ADC) value of
2.20x107”° mm’/s (b=0,800). On enhanced MRI, the mass
showed irregular, continuous rim-like enhancement in the
early arterial phase that filled centripetally in the portal
venous and equilibrium phases, with a persistent defect
in the center (Figure 1B-1H). A tortuous feeding vessel
was found on the arterial phase images. Her progastrin-
releasing peptide (PROGRP) was slightly elevated at
82.8 pg/mL (normal range 25.0-78.0 pg/mL), while other
laboratory tests (including routine blood test and liver
function) were negative. She denied a history of hepatitis
or malignancies. The diagnosis was indeterminate but was
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Figure 1 Imaging findings of the case. (A) Ultrasound showing a well-defined, mixed-echoic mass in the liver. (B) MRI showing a well-
demarcated, lobulated mass measuring 52 mm x 51 mm x 45 mm in size in the right lobe. The lesion was hypointense on T1WI (C) and
hyperintense on T2WI. The lesion showed hyperintensity on both (D) DWI and (E) ADC map, indicating no restricted diffusion. On
enhanced MRYI, it exhibited irregular, continuous rim-like enhancement in (F) the early arterial phase and continued to fill centripetally in (G)

the portal venous and (H) equilibrium phases, with a persistent defect in the center. MRI, magnetic resonance imaging; T1WI, T1-weighted

imaging; T2WI, T2-weighted imaging; DWI, diffusion-weighted imaging; ADC, apparent diffusion coefficient.

mostly consistent with a vascular tumor. Finally, the patient
underwent laparoscopic tumor resection.

Histologically, the lesion appeared as a lobulated, well-
defined mass without a capsule (Figure 24). It exhibited a
unique sinusoidal architecture composed of anastomosing
small-caliber capillaries. The vascular structures were
lined by a single layer of endothelial cells that frequently
showed nuclear hobnailing (Figure 2B), and there was
no obvious mitotic activity. Thrombosis, extramedullary
hemopoiesis, and fibrous stroma were observed (Figure 2C).
The immunohistochemistry results showed CD31°, CD34",
ERG’, and CK Pan™ (Figure 2D-2F). The pathological
diagnosis was AH. There was no evidence of tumor
recurrence at 6-month postoperative follow-up.

Discussion

This report describes a case of hepatic AH with fairly
comprehensive clinical, radiological, and pathological data.
AH is a rare benign vascular tumor, and it is exceedingly
uncommon for this entity to occur in the liver. Currently,
only 23 cases of hepatic AH have been reported in the
English-language literature (2-14) (Table 1), and thus
our paper holds considerable significance for the future
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collection of imaging features and understanding of the
natural course of this tumor.

Of the reported cases of hepatic AH, approximately
80% are asymptomatic and incidentally detected on
imaging workup for unrelated diseases. Symptoms are
often nonspecific, such as back or epigastric pain (3,7).
Age of initial detection ranges from 22 months to 80 years
(the median age is approximately 56 years). Hepatic AHs
seem to have a female predominance (female to male ratio:
1.8:1). Both right and left lobes can be involved. AHs tend
to occur more frequently in a nonsubcapsular location
(nonsubcapsular to subcapsular ratio: 1.7:1). Most cases are
solitary, and 2 cases of multiple lesions have been reported
(7,12). The diameters of reported hepatic AHs range from
0.8 to 10 cm.

On ultrasound, the tumor is usually observed as a well-
defined mass with varied echogenicity (7,13,14). Unlike the
more prevalent cavernous hemangioma, hypoechoic areas
are often present within this entity. The color Doppler
imaging features can range from small amounts of dotted
blood flow signals to intense vascularity. On computed
tomography (CT), the lesions show iso- or hypodensity and
display persistent uniform enhancement or peripheral rim-
like enhancement with centripetal filling (6,7,11,12,14).
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Figure 2 Pathology findings of the case. (A) The margin of the tumor appeared lobulated, but well-defined against the adjacent parenchyma

(HE). (B) It was composed of anastomosing small-caliber capillaries, lined by a single layer of cuboidal or hobnail endothelial cells

(HE,; original magnification 400x). (C) Focal extramedullary hemopoiesis was observed in the tumor (HE; original magnification 400x).
Immunohistochemistry results showed diffuse (D) CD31, (E) CD34, and (F) ERG staining in the tumor cells (original magnification 200x).

HE, hematoxylin and eosin.

Calcifications and necrosis are rarely observed. On MRI,
hepatic AHs typically demonstrate high intensity on
T2WT and low intensity on T1WI, with similar enhancing
presentation to that on CT (5,7,8,10,11,14). The most
common enhancement patterns of reported hepatic
AHs can be summarized into 2 distinct types: the first
is homogeneous persistent hyperenhancement during
arterial phase without subsequent washout in the portal
venous or equilibrium phases (7,8,10,13), and the second
type is a thick, continuous, rim-like enhancement in the
arterial phase with progressively centripetal filling during
the portal venous and equilibrium phases (5,7,11,14); the
latter is consistent with our case. Central unenhanced
areas in equilibrium or delayed phases are hypothesized
to result from thrombosis or hyaline degeneration.
However, no reported cases of hepatic AH have presented
a nodular discontinuous peripheral enhancement during
the arterial phase, which has been indicated to be the
typical enhancement pattern of hepatic cavernous
hemangioma. The lesions exhibit hypointensity in the
hepatobiliary phase. There have been few published reports
regarding the presentation of hepatic AHs on diffusion-
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weighted imaging (DWI) (7,10). Lunn er a/. reported
restricted diffusion in hepatic AHs (7). However, in the
4 cases of their study, only 1 case showed high signal on
DWI with low signal on the ADC map; another patient
exhibited slight hyperintensity on both DWI and ADC,
which was consistent with the diffusion features of our
cases and was likely due to the T2 shine-through effect
rather than true restricted diffusion; ADC maps of the
remaining 2 cases were not provided. In the case reported
by Rogers et al., hepatic AH demonstrated no restricted
diffusion (10), which is similar to a recently published
case of retroperitoneal AH (15). In a previously published
hepatic AH case at our hospital (14), the lesion showed
no obviously restricted diffusion, with a mean an ADC
value of 1.81x10”mm?/s. Previous studies have reported
that ADC values of hepatic hemangiomas [approximately
(1.9-2.3)x10"* mm?*/s], including hemangiomas with both
typical and atypical enhancement, were significantly
larger than those of other hypervascular lesions, such
as hepatocellular carcinoma, focal nodular hyperplasia,
and neuroendocrine tumor (16,17). The ADC value of
hepatic AH in our report is similar to those of previously
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documented hepatic hemangiomas. We speculate that
despite the atypical enhancement pattern of hepatic AHs,
a similar presentation to typical hepatic hemangiomas on
DWI and ADC map may provide additional diagnostic
indications of the benign vascular nature of this rare tumor.
AHs in the liver share the same histopathological features
with the tumors in other sites. The tumor is typically
made up of anastomosing small-caliber capillaries within a
framework of supportive stroma. These vascular spaces are
lined by a single layer of flat of cuboidal or oval endothelial
cells which can exhibit nuclear hobnailing (1,2). Tumor cells
are bland and show no or mild focal nuclear atypia, with
mitoses being rare or absent. Fibrin thrombi, extramedullary
hematopoiesis, and focal degeneration have been reported in
a considerable subset of cases (3,4,6,9) and was encountered
in our case. Tumor cells may, on rare occasions, contain
hyaline globules, similar to those in Kaposi sarcoma (1).
However, no case in the liver has been reported to involve
this finding. On immunohistochemistry, AHs show diffusely
positive expression of vascular endothelial markers (i.e.,
CD34, CD31, ERG, FLi-1, and Factor VIII) in the tumor
cells. Some cases may also show smooth muscle actin (SMA)-
or epithelial membrane antigen (EMA)-positive staining
in supportive stroma. Genetic studies of AH have revealed
recurrent activating mutations in GNAQ, GNA11, and
GNA14 (G protein subunit alpha Q, 11 and 14) in over
90% of the investigated cases in the genitourinary system,
soft tissue, and bones (4,9). These mutations have also
been found in other benign vascular tumors, but have not
been reported in angiosarcomas. However, only 3 cases of
hepatic AH in published literature were reported to exhibit
GNAII or GNAI14 mutations due to the limited number of
cases (4,9). The chief challenge in pathological diagnosis
of hepatic AH may be its susceptibility to being confused
with other vascular neoplasms. The absence of multilayer
endothelium, nuclear atypia, active mitosis, and invasive
growth can help distinguish AH from vascular malignancies,
such as angiosarcoma. Another benign vascular tumor,
hepatic small vessel neoplasm (HSVN), exhibits similar
morphological characteristics to those of AH. However,
HSVNs have an infiltrative growth pattern without a well-
defined margin against the surrounding parenchyma, which
is unlike the typical findings in reported hepatic AHs (18).
The prognosis for this tumor type is generally good.
Approximately two-thirds of cases of hepatic AH undergo
surgical resection, and no recurrence or metastasis has
been reported in postoperative follow-up ranging from
6 to 96 months (3,6,11). In two 2 cases of hepatic AH
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diagnosed with biopsy and treated with microwave ablation,
there was no evidence of tumor recurrence during follow-
up (10,13). There have been no reported hemorrhagic
complications (neither spontaneous nor postbiopsy) (2).
Information regarding the normal growth dynamics of
hepatic AHs is sparse (7,10,13,14). The growth rates
reported in 3 published cases with quantitative records were
approximately 5-10 mm per year (7,10,14); another case
displayed rapid tumor progression during a 2-year interval,
but detailed size measurements were not provided (13). Our
present case showed tumor enlargement during follow-
up at a growth rate of 3.6 mm per year. AHs in other sites
(soft tissue, kidney, intracranial) exhibited varied growth
dynamics, from remaining stable to growing rapidly (19,20).
A previous study indicated that almost 40% of conventional
hepatic hemangiomas increased in size over time with an
overall rate of 0.3-2 mm per year in diameter (21). Based
on the limited available information, it appears that some
hepatic AHs may grow more quickly than do conventional
hepatic hemangiomas. The relatively rapid tumor growth
may raise concerns about malignancy or complications and
ultimately prompt surgeons to consider surgery. However,
the lack of aggressive features on imaging, such as invasive
growth, marked necrosis, prominent restricted diffusion,
and metastasis, may indicate its benign nature.

Based on a review of prior literature and the current case,
we believe that although certain hepatic AHs may show
rapid lesion growth, several clinical and imaging features
can signal radiologists and surgeons to the likelihood of
this benign vascular tumor, including an incidental solitary
mass with a well-defined margin, an “atypical” hemangioma
enhancement pattern (i.e., homogeneous or continuous
rim-like hyperenhancement without washout), and no or
mild restricted diffusion on DWI and ADC map. In such
cases, surveillance may be an appropriate option to avoid
unnecessary surgery. In the future, it is necessary to collect
more clinicopathological data and sequential radiological
records of hepatic AH to gain a better understanding of this
tumor’s natural course and related factors.
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