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Hemangiomas are the most common benign tumors of the liver, occurring in all age groups, and more fre-

quently in adults. The vast majority of hemangiomas are small, asymptomatic, and are incidentally discov-

ered. Larger lesions may eventually produce symptoms. The sonographic aspect of these tumors varies, the

lesions being typically small, well defined and hyperechoic. In this study the authors review clinical and

sonographic features of hemangiomas, highlighting the clinical significance of such features to be taken into

consideration in the treatment of affected patients.
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Hemangiomas hepáticos: aspectos ultra-sonográficos e clínicos.

Os hemangiomas são os tumores hepáticos benignos mais comuns, ocorrem em todos os grupos etários,

sendo mais comuns nos adultos. Na grande maioria dos casos os hemangiomas são pequenos, assintomá-

ticos e descobertos incidentalmente. Lesões maiores eventualmente podem produzir sintomas. O aspecto

ultra-sonográfico desses tumores varia, sendo que o aspecto usual é o de lesão pequena hiperecogênica

bem definida. Neste artigo, os autores fazem uma revisão sobre aspectos clínicos e ultra-sonográficos dos

hemangiomas, ressaltando a importância desses aspectos na condução clínica dos pacientes acometidos.
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erature, a study reports an even higher oc-
currence — 25% of the cases analyzed(2).

In the present paper, the authors evalu-
ate clinical and ultrasonographic aspects of
these tumors, highlighting the significance
of combining such aspects to achieve a
correct diagnosis and an adequate treat-
ment of patients.

DISCUSSION

Typically, hemangiomas are single, with
less than 5 cm in diameter (Figure 1), but

INTRODUCTION

Hemangiomas are the most frequent be-
nign hepatic tumors, being found in about
7% of cases in necropsy studies(1). In the lit-

two or more lesions (Figure 2) may be
found in 10% to 30% of patients(1,3). They
occur in all age ranges, more frequently in
adults in the third, fourth and fifth decades
of live(4). Women would be more frequently
affected than men. In the Mayo Clinic se-
ries, 66% of the cases were women(4). He-
mangiomas should be more appropriately
studied since, usually, they do not require
specific treatment. Although some authors
report an even distribution in both hepatic
lobes(5), others consider that hemangiomas
would tend to localize more superficially

Figure 1. Hepatic hemangioma. Hyperechogenic

nodular image.

Figure 2. Multiple hemangiomas. Hyperechogenic

images.
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Figure 3. Predominantly hyperechogenic giant hemangioma presenting heterogeneous echogenicity,

with anechoic central anechoic areas.

A B

and in the posterior segment of the right
hepatic lobe(6).

These lesions, also, may be called “gi-
ant” (Figure 3), although there is not a con-
sensus regarding the minimum diameter of
a giant hemangioma (Figure 4). Several au-
thors consider as giant the lesions measur-
ing more than 4 cm, 6 cm and 8 cm(7), yet
others say that giant hemangiomas would
be those > 10 cm(3).

In some cases, hemangiomas present
with peculiar characteristics. Some lesions
may present cystic degeneration (Figure 5),
many times centrally located, varying in
extent, and, in some situations present like
a lesion containing a significant cystic
component (cystic hemangioma)(8). Areas
of necrosis also may be observed, as well
as central fibrotic areas. These aspects —
cystic alterations, necrosis and fibrotic al-
terations — are more frequently found in
larger lesions (usually those > 4 cm)(9).

Another unusual occurrence is the fast
growth of these lesions, which usually does
not suggest neoplastic transformation, but
rather ectasia of the preexistent vessels(10),
associated with necrotic and hemorrhagic
phenomena. Also, a rare possibility of in-
fection in hemangiomas has been re-
ported(11). Some lesions may present them-
selves pedunculated(6).

Usually, hemangiomas are asymptom-
atic, with less than 50% of patients present-
ing clinical manifestations(12), frequently
associated with non-specific abdominal
symptoms, like pain in the epigastrium and
right hypochondrium, besides sensation of
weight in the upper abdomen. Didactically,
one can say that < 4 cm hemangiomas are
rarely symptomatic. It is in cases of larger
lesions and on physical examination that
we can observe clinical manifestations. In
larger lesions, different degrees of hepato-
megaly may be found. Generally, when

there are specific symptoms, chronic or
acute abdominal pain is observed. Al-
though the origin of such pain has not com-
pletely cleared up yet, it is suggested that
it is caused by the growth of the lesion,
resulting in distention of the Glisson’s cap-
sule. More rarely, these lesions may asso-
ciate with obstructive jaundice and alter-
ations of hepatic enzymes(13), besides gas-
tric obstruction, torsion (in cases of pedun-
culated lesions) and spontaneous rup-
ture(14).

According some authors, the incidence
of hemangiomas would be higher in mul-
tiparous women(15); also, the lesions could
increase in size during the gestation(15,16).
Other sporadic reports mention the possi-
bility of an increase in these lesions in
women receiving exogenous estrogen(17).
These relations should be understood as
occasional occurrences; however they give
the opportunity of discussing a possible
relation between female hormones and
these tumors(7).

Other manifestation reported in the lit-
erature is the association of cavernous he-
mangiomas with thrombocytopenia and
hypofibrinogenemia, due to probable con-
sumption coagulopathy and platelets trap-
ping — the called Kasabach-Merrit syn-
drome. This syndrome has been originally
described as an association between throm-
bocytopenia, afibrinogenemia (hypofibri-
nogenemia) and skin and spleen hemangio-
mas in children. However, the term has
currently been utilized to designate cases
of consumption coagulopathy and platelets
trapping associated with hepatic hemangio-
mas. Usually, this syndrome is found in

Figure 4. Hyperechogenic giant hemangioma.

A B Figure 5. Hemangioma with an anechoic area rep-

resenting cystic degeneration.
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children, and is rare in adults(1). Also, in
children, congestive heart failure may oc-
cur as a result of arteriovenous fistulas in
the hemangiomas, especially in the large
ones(18).

Regarding the hepatic hemangiomas
evolution, Trastek et al.(19) have analyzed
36 patients with hepatic hemangiomas dur-
ing a period of up to 15 years (mean = five
years and a half). These authors have not
observed any case with bleeding, increase
in clinical discomfort or death of patients.
In four patients, the lesions increased, and
in three, decreased. In the remaining pa-
tients, the lesions did not present any alter-
ation in size.

Occasionally, hemangiomas may change
their echogenicity with a change in decu-
bitus (Figure 6) or with a Valsalva maneu-
ver. Another important aspect to be taken
into consideration is that hemangiomas
may present inflammatory alterations, fi-

BA

Figure 6. Hepatic hemangioma. A: Hypoechogenic hepatic hemangioma with de patient in dorsal decu-

bitus. B: The same hemangioma, now hyperechogenic, with the patient in left lateral decubitus.

brosis and thrombosis, resulting in higher
rigidity of some lesions. Cases with long
standing thromboses may suffer calcifica-
tion(5).

Hemangiomas, also, may be associated
with other hepatic lesions like cysts, hepa-
tocellular adenomas (Figure 7) and focal
nodular hyperplasia, as well as Rendu-
Osler-Weber syndrome(6). In some studies,
hemangiomas have been found in up to
25% of cases of focal nodular hyperpla-
sia(20,21). Another association reported, al-
though rare, is that between hepatic heman-
giomas and hemangiosarcomas(10,22).

At ultrasound, frequently these lesion
present as hyperechogenic (Figure 8) and
well defined, homogeneous images, espe-
cially those with < 3–4 cm (Figure 9)(23–25).
The presence of a small, central, hypoecho-
genic area also may be observed. The
hyperechogenicity probably results from
multiple interfaces between vascular

spaces. Additionally, a posterior acoustic
enhancement may be demonstrated in some
lesions(26). It is important to note that, in
steatotic livers, hemangiomas may fre-
quently present hypoechogenic (Figure 10).

More heterogeneous aspects may be
identified, especially in larger legions.
Sometimes, now more, now less echogenic
areas representing fibrosis or ectatic vascu-
lar spaces. Some authors have observed
these more heterogeneous aspects, espe-
cially in lesions with > 8 cm(7).

There are reports on other findings like
presence of central, hypoechogenic areas
dominating the aspect of lesions in a vari-
able extent (Figure 11); others present pre-
dominantly hypoechogenic with a possibly
hyperechogenic peripheral margin (Figure
12). Such hyperechogenic peripheral mar-
gin found in these hemangiomas, is a quite
useful sign for differentiating these lesions
from other hypoechogenic masses in the

A B

Figure 8. Hyperechogenic, well

circumscribed images. Hepatic

hemangiomas.

Figure 7. Hepatic hemangioma (smaller hyper-

echogenic nodule) associated with hepatocellular

adenoma (larger, mildly hyperechogenic nodule),

confirmed by biopsy (n).
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liver(24). When hemangiomas have this
more heterogeneous aspect, the differentia-
tion from other focal hepatic lesions of the
liver becomes difficult.

The lesion may present with lobulated
margins(18). According to some authors,
calcifications would be unusual(27), how-
ever other authors report their presence in
up to 20% of cases(28,29). It is important to
note that, usually, hemangiomas do not
present any hypoechogenic halo around the
lesion(30), which also helps to differentiate
them from other focal hepatic lesions.

Ultrasound contrast enhancement
(microbubbles) also may demonstrate the
vascular behavior of these lesions. Pro-
longed and moderate periods of contrast
agent (microbubbles) retention inside the
lesions have been reported(31).

Doppler ultrasound present variable re-
sults in cases of hemangiomas. In many
cases, no intralesional sign is detected (Fig-
ure 13), because of the low velocity of the
blood flow in this lesions. In other cases,

Figure 9. Multiple hepatic

hemangioma. Hyperecho-

genic images.

A B

CBA

Figure 10. Hypoechogenic hepatic hemangiomas in steatotic livers.

Figure 12. Hepatic hemangiomas presenting cen-

tral hypoechogenic area and hyperechogenic pe-

riphery.

Figure 11. Hepatic hemangioma with central hypo-

echogenicity dominating the aspect of the lesion.

sparse venous signs are detected inside
hemangiomas (Figure 14), presenting a
hypointense and continuous spectral pat-
tern (Figure 15)(32).

As previously mentioned, the greatest
majority of these lesions do not demand
specific treatment, with the possible excep-

tion of those patients with bulging lesions
and chronic, debilitating symptoms. Cases
of hemorrhage resulting from the rupture
of these tumors, especially in neonates, are
reported in the literature. However, such
cases are extremely rare, particularly in
adults(5).
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Hemangiomas frequently do not cause
compression of adjacent vessels (portal and
hepatic venous branches and hepatic arte-
rial branches), adapting themselves to these
structures, without causing significant
compression. However, it is important to
note that larger lesions, as well as those pre-
senting fibrohemorrhagic alterations,
sometimes cause compressive disorders in
the surrounding vascular structures.

Still, regarding vascular tumors in chil-
dren, we must describe the infantile heman-
gioendothelioma and pediatric hemangio-
mas, since they represent the most frequent
benign vascular tumors in this age range(33).

Some aspects of hemangiomas deserve
special considerations. A higher tendency
to rupture in neonates and infants than in
adults has been reported(34). These tumors
may produce high output heart failure be-
cause of arteriovenous fistulas, a phenom-
enon that has not been observed in adults.

Microangiopathic hemolytic anemia,
thrombocytopenia and hypofibrinogene-
mia are rare manifestations, occurring more
frequently in the pediatric group than in
adults(5). The association of thrombocy-
topenia and hypofibrinogenemia is called
Kasabach-Merrit syndrome. In the child,
these lesions are associated with skin he-
mangiomas in up to 50% of patients(35).
Many cases of death in children occur be-
cause of associated heart failure. When
observed in infants and neonates, these
hemangiomas are different from those
found in adults and are rarely identified in
children(33). Hemangiomas in neonates and
infants are mesenchymal masses, present-
ing active endothelial growth. Some au-
thors call them hemangioendotheliomas(33).
These tumors may reach large dimen-
sions(36).

Usually, children affected by hemangio-
mas or hemangioendotheliomas are less

than six years old, and most of them are
diagnosed before six months of age(37).

Clinically, infantile hemangiomas and
hemangioendotheliomas are characterized
by a set o three entities: hepatomegaly,
congestive heart failure and skin heman-
giomas(37). Kasabach-Merrit syndrome may
occur both in cases of hemangioendothe-
liomas and hemangiomas affecting in-
fants(37). Frequently, an abdominal mass is
observed at physical examination. High
output heart failure attributed to arterio-
venous shunts” (anastomosis) in the liver(5),
is an usual cause of death(5). There are stud-
ies demonstrating that the natural history of
these tumors may course to spontaneous
regression(5). As previously mentioned,
according to some authors there is a possi-
bility of rupture determining the patient
death(37). Although usually hemangioendo-
theliomas are histologically benign lesions,
malignant degeneration of these tumors has
been described(38).

Ultrasound demonstrates the presence
of a single or multiple lesion with variable
echogenicity. Its aspect is solid, however,
permeated cystic (anechoic) areas may be
observed(33,36). Calcifications also may be
present(33,36). The diagnosis of these benign
vascular tumors of the liver in children may
be corroborated by the evidence of alter-
ations in hepatic arteries and veins, as well
as in the celiac trunk. The celiac trunk and
the common hepatic artery may be found
dilated, while the caliber of the aorta is
decreased below the origin of the celiac
trunk. Additionally, the caliber of hepatic
veins draining the lesion may be increas-
ing. The above described changes in the
vessels caliber are not identified as features
of pediatric malignant hepatic tumors and
are quite suggestive of benign vascular tu-
mors (hemangiomas and infantile heman-
gioendotheliomas(39).

CONCLUSION

The authors conclude that hemangio-
mas are relatively frequent benign tumors
whose usual aspect is that of well circum-
scribed, hyperechogenic lesions. However,
there are variations in sonographic presen-
tations, and one should be always alert to
these possibilities which should be taken
into consideration in the differential diag-

Figure 13. Hyperechogenic hepatic hemangioma.

Color Doppler demonstrates the presence of ves-

sels in the periphery. Flow is not evidenced inside

the lesion.

Figure 14. Color Doppler demonstrating the pres-

ence of flow inside hemangioma.

Figure 15. Spectral Dop-

pler demonstrating the

presence of low amplitude

flow inside the lesion.
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nosis of hepatic masses, besides guiding
supplementary evaluations for a conclusive
diagnosis.
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