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Abstract

Hepatic hemangiomas are congenital vascular malfor-
mations, considered the most common benign me-
senchymal hepatic tumors, composed of masses of
blood vessels that are atypical or irregular in arran-
gement and size. Hepatic hemangiomas can be divided
into two major groups: capillary hemangiomas and
cavernous hemangiomas These tumors most frequently
affect females (80%) and adults in their fourth and fifth
decades of life. Most cases are asymptomatic although
a few patients may present with a wide variety of cli-
nical symptoms, with spontaneous or traumatic rup-
ture being the most severe complication. In cases of
spontaneous rupture, clinical manifestations consist of
sudden abdominal pain, and anemia secondary to a
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haemoperitoneum. Disseminated intravascular coagulo-
pathy can also occur. Haemodynamic instability and
signs of hypovolemic shock appear in about one third
of cases. As the size of the hemangioma increases, so
does the chance of rupture. Imaging studies used in
the diagnosis of hepatic hemangiomas include ultra-
sonography, dynamic contrast-enchanced computed
tomography scanning, magnetic resonance imaging,
hepatic arteriography, digital subtraction angiography,
and nuclear medicine studies. In most cases hepatic
hemangiomas are asymptomatic and should be followed
up by means of periodic radiological examination. Sur
gery should be restricted to specific situations. Ab-
solute indications for surgery are spontaneous or trau
matic rupture with hemoperitoneum, intratumoral blee
ding and consumptive coagulopathy (Kassabach-Merrit
syndrome). In a patient presenting with acute abdo
minal pain due to unknown abdominal disease, sponta
neous rupture of a hepatic tumor such as a hemangio
ma should be considered as a rare differential diagno-
sis.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Hepatic hemangiomas are congenital vascular malforma-
tions, considered the most common benign mesenchymal
hepatic tumors, composed of masses of blood vessels
that are atypical or irregular in arrangement and size'’.
Malignant transformation is extremely rare. They are of-
ten diagnosed as incidental findings on imaging studies of
the abdomen during exploratory surgeriesm. It is estimated
that about 20% of the general population present hepatic
hemangiomas, and the prevalence in autopsy studies rang-
es between 0.4%-7.4%" 7. These tumors most frequently
affect females (80%) and adults in their fourth and fifth
decades of life™*".

The hepatic hemangiomas are often solitary although
multiple lesions may be present in both hepatic lobes in
up to 40% of the patients. Their size varies from a few
millimeters to over 20 cm. Those lesions larger than 5 cm
are reported as giant hemangiomas. Most cases are asymp-
tomatic (especially when smaller than 4 cm), but a few
patients may present a wide variety of clinical symptoms
with spontaneous or traumatic rupture being the most se-
vere complication. This has a catastrophic outcome if not
promptly managed”, and is the reason why correct diag-
nosis and management are extremely important[S]. A study
by Jain ¢f a/ indicated that the operative mortality rate of
ruptured lesions is around 36.5%'".

The first case of spontaneous rupture of a hepatic
hemangioma was described by Van Haefen in an autopsy
in 1898"™. In 1961, Swell and Weiss reviewed 12 cases of
spontaneous rupture of hemangiomas from literature and
reported the mortality rate to be as high as 75%".

Bleeding of spontaneous rupture is a severe compli-
cation in liver diseases, as its clinical signs are not usually
specific. The risk of rupture is generally considered to be
one reason for performing surgical resection of the hem-
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gloma’ .

CLASSIFICATION

Hepatic hemangiomas are classified as primary benign
vascular tumots of the liver, and can be divided into two
major groups: (1) capillary hemangiomas, generally pe-
ripheral, small, and sometimes multiple; and (2) cavernous
hemangiomas, which are rarer and larger, also known as
glant hemangiomas when larger than 4-5 cm. Occasionally
these can reach up to 20-30 cm'”, as seen in Figures 1 and 2.

EPIDEMIOLOGY

According to the case report and literature review by
Vokaer ef al”, since 1898 when Van Haefen desctibed the
first case of spontaneous rupture of a liver hemangioma,
only 33 cases of ruptured hemangioma in adults have
been reported in the literature. Spontaneous rupture of
this tumor is an uncommon complication, representing
1%-4% in Jain’s case series (spontaneous rupture with
hemoperitoneurn)m and 2.9% in the study of Chen ez al’
(a study of 70 cases admitted from 1992-2001 with spon
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Figure 1 Computed tomography scan of a huge liver cavernous heman-
gioma compromising the right liver lobe.

Figure 2 Intraoperative finding of a huge liver cavernous hemangioma com-
promising the right liver lobe.

taneous liver rupture including primary liver cancer, cirr-
hosis, liver adenoma, secondary liver cancer and liver he-
mangioma as causes of rupture). Treatment methods for
spontaneous liver rupture in these 70 patients were suture
in 17 (24.3%), packing in 7 (10%), ligation of hepatic
artery in 23 (32.9%), hepatic artery chemoembolization in
2 (2.9%) and hepatic partial resection in 40 (57.1%)". Jain
¢t al described a mortality rate ranging from 60% to 75%
for spontaneous rupture with an operative mortality rate
from this complication of 36.4%!".

Yamamoto ¢/ al researched 28 cases of spontancous
rupture of hepatic hemangiomas (19 adults and 9 chil-
dren), and reported that surgical treatment was carried out
on 20 patients, of whom only 5 survived. The ruptured
tumors ranged in size from 3 to 25 cm, many of them lo-
cated on the surface of the liver"”.

Corigliano ef a/ reviewed 27 of 32 cases reported in
the literature up to 2003, and indicated that 16 (84.2%) of
19 tumors were giant hemangiomas (range 6-25). Twenty-
two (95.7%) underwent surgery (13 resections, 5 sutures,
4 tamponade). Three (23%) of 13 resected patients had
died. Among the sutured patients, 2 died (40%) as well
as 3 (75%) of the 4 patients who underwent tamponade.
The mortality rate of all surgery patients researched by
Corigliano ez al™ was 36.4% (8/22), as noted by Jain ez
alin their literature review.
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ETIOLOGY

Some authors believe that hepatic hemangiomas are
congenital hamartomatous lesions of the liver that grow
silently over the years'”, No genetic or familial mode of
inheritance has been cleatly described, although Moser ¢# a/
reported on a large family of Italian origin in which 3
female patients in 3 successive generations had large sym-
ptomatic hepatic hemangiomas'

Several pharmacologic agents have been postulated
to cause tumor growth. Steroid therapy, estrogen therapy
and pregnancy can increase the size of an already existing
hemangioma. Experimental studies have revealed that
estrogens augment endothelial cell proliferation, migration
and organization into capillary-like structures. I vitro, they
promote the proliferation of the endothelial cells of the
hemangioma and also work synergistically with vascular
endothelial growth factor!". In another study, Xiao des-
cribed that hemangiomas have estrogen receptors, an indi-
cation that these tumors may be a target tissue for estro-

Spitzer et al studied prospectively 94 women with
hepatic hemangiomas over a petiod of 7.3 years and no-
ticed an increase in the size of the lesions in women who
received hormonal therapy -23% »s 10% in control sub-
jects'”. Although several possibilities have been described,
the exact etiology still remains unknown.

CLINICAL MANIFESTATIONS

Hepatic hemangiomas are mainly asymptomatic, although
they can induce intermittent right upper quadrant pain
related to focal necrosis or pain from capsular distension
as the tumor grows. Thrombosis, infarction, hemortrhage
into the lesion and compression of adjacent structures are
other possible causes of pain. Giant hemangiomas can
also cause biliary colic, obstructive jaundice, and gasttic
outlet obstruction'’.

Spontaneous hepatic hemorrhage is an uncommon
condition, and in the absence of anticoagulant therapy or
trauma, it frequently occurs as a consequence of hepato-
cellular carcinoma, hepatic adenoma ot in a few cases, of
spontaneous rupture of a cavernous hemangioma'”

In cases where spontaneous rupture occurs, clinical
manifestations consist of sudden abdominal pain, and ane-
mia secondary to a hemoperitoneum. Disseminated intra-
vascular coagulopathy can also occur®”, Hemodynamic
instability and signs of hypovolemic shock appear in
about one third of cases"”. The global mortality of rup-
ture is approximately 35%, and it seems to be related to
the size of the lesions. As the size of the hemangioma
increases, so does the chance of rupture®™, especially if
the tumor is located on the surface of the liver and shows
extrahepatic growth. If the patient receives steroid therapy
for a coexisting disorder, the chance of rupture is even
higher[ﬂ.

The clinical presentation of liver hemangioma in pre
gnancy does not differ from the same mass in a non-pre
gnant woman. Laboratory studies usually show some an
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clevation of transaminases, bilirubin and alkaline phos-
phatase even in asymptomatic cases. The rupture of a small
hemangioma may lead to serious intra-abdominal hemo
rrhage. In fact, liver hemangiomas during pregnancy are
potentially serious lesions, especially as their rupture dur
ing labor can precipitate an hemorrhagic shock!” .

DIAGNOSTIC TOOLS

Imaging studies used in the diagnosis of hepatic heman-
giomas include ultrasonography, dynamic contrast-enhan-
ced computed tomography (CT) scanning, magnetic
resonance imaging (MRI), hepatic arteriography, digital
subtraction angiography, and nuclear medicine studies'".

Ultrasonography is commonly used as an initial diag-
nostic tool as it is widely available and inexpensive. He-
mangiomas are seen as sharp edged hyperechoic lesions
with clear borders (when small, they are strongly hypere-
choic) although in cases with hemorrhage, fibrosis and
necrosis, their appearance may be different!™'*". The
addition of color Doppler provides qualitative and quan-
titative data and increases the sensitivity and specificity of
the test. In general, the finding on ultrasonography of a
suspected hemangioma should be diagnostically integrated
with CT scan or MRI to ensure a correct diagnosis.

Dynamic contrast-enhanced CT scanning, especially
triple phase CT with delayed imaging, is preferred (Figure
1). In this exam, hemangiomas are typically hypodense
on precontrast imaging; in the arterial phase there may
be enhancement of the peripheral portions of the lesion
while the center of the lesion remains hypodense™'”. In
cases which may can be diagnosed conclusively by US
and CT, MRI may provide more specific diagnostic fea-
tures (Figures 3A and B), with a sensitivity upwards of
90%""!. The lesions have markedly high signal intensity
on T2 weighted images and a specific dynamic contrast
enhancement pattern (in a fashion similar to that seen on
cn!', T1-weighted images have low signal density"?",

Giant cavernous hemangiomas may exhibit internal
fluid levels on MRI and CT scan, because of the slow
blood flow through the tumor that allows separation of
the blood cells.

When hemangiomas are ruptured, radiological findings
reveal hemoperitoneum and heterogeneous hepatic mass.
Intraperitoneal clots may also be identified near to the site
of the bleeding'"”.

Nuclear medicine studies include single-photon emi-
ssion computerized tomography (SPECT) using Tc-99m
pertechnetate-labeled RBCs. SPECT is more specific than
MRI, but less sensitive. Some authors consider SPECT to
be the standard diagnostic tool. However, the test may
miss some lesions and it is unfortunately not available at
all medical centers”*?.

Arteriography is an invasive modality that can be use-
ful to diagnose some hepatic hemangiomas that are cha-
racterized by early opacification or irregular areas or lakes
with persistence of contrast long after arterial emptying.
The hemangioma may appear as a C-shaped lesion with
an avascular center’ .
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In a retrospective study of 27 patients with 35 heman-
giomas De Franco et a/ compared the diagnostic capabi-
lities of ultrasonography, Doppler color ultrasonography,
dynamic CT scanning and MRI. The results were as
follows: ultrasonography -46% sensitivity; combined color
Doppler ultrasonography and B-mode -60% sensitivity;
T2-weighted MRI -96% sensitivity; gadolinium enchanced
MRI with dynamic CT scanning -100% sensitivitymj.

Diagnostic accuracy diminishes in all imaging moda-
lities when lesions are smaller than 2 cm in diameter. In
these cases, MRI and 99mTc-RBC SPECT are the most
accurate radiological methods for establishing a diagnosis.

In some cases the hemangioma may be a differential
diagnosis of a hepatic mass. Liver biopsy is contrain-
dicated in most cases because of an increased risk of hem
orrhage. In cases where a small liver lesion must be dif-
ferentiated from hepatocellular carcinoma, either percu-
taneous or laparoscopic liver biopsy may be reasonable.
However, over the years, hepatologists and surgeons have
been increasingly resistant to biopsy in the vast majority
of cases. Biopsy should be used only when radiologic
studies and alpha fetoprotein testing are inconclusive.

TREATMENT

The treatment of hepatic hemangioma should be decided
based on the size and location of the tumor”. Small he-
mangiomas (< 4 cm) can be managed by observation and
as, in most cases, hepatic hemangiomas are asymptomatic
they should be followed up by means of periodic radio-
logical examination. Surgery should be restricted to speci-
fic situations.

Absolute indications for surgery are spontaneous or
traumatic rupture with hemoperitoneum, intratumoral
bleeding and consumptive coagulopathy (Kassabach-Me-
rrit syndrome). Rupture of a hemangioma with hemo-
peritoneum is a dreadful situation and often fatal if not
promptly managed. Persistent abdominal pain, obstructive
jaundice, portal hypertension, superficial location of tu-
mors larger than five cm with a risk of trauma, pain and
uncertain diagnosis are all relative surgical indications™*".
The proposed surgical procedures for the treatment of
liver hemangioma are as follows: (1) anatomic, nonana-
tomic resection, enucleation (the procedure of choice to
treat giant hemangiomas, especially in superficial lesions
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Figure 3 Magnetic resona-
nce imaging of hemangio-
ma. A: Right lobe; B: Left lobe.

but should be discouraged for intrahepatic lesions because
of large scale bleeding. This procedure has a major advan-
tage when compared to hepatectomy, the greater preser-
vation of the parenchyma), ligation of the hepatic artery
(in cases where it is not possible to remove the tumor, but
its benefit is suspicious); (2) selective portal vein emboliza-
tion (reduces the size of the lesion when the tumor is too
big to be removed,); and (3) liver transplantation.

Spontaneous rupture of a liver hemangioma is chal-
lenging because it is considered a life threatening situation.
Conservative treatment runs the risk of hypovolemic sh-
ock, and aggressive surgical treatment is associated with
a high mortality risk. Surgical haemostatic methods such
as packing, hepatic artery ligation and hepatic suture may
be helpful to contain the bleeding in cases of ruptured he-
mangiomalsj.

Surgical resection and enucleation are considered the
treatments of choice. The size and location of a lesion are
decisive when the surgeon has to determine whether to
perform either a formal segmental resection or an enucle-
ation. Both procedures are typically performed by an
open approach although laparoscopy can be both safe and
well tolerated in some cases. Lesions of massive or diffuse
nature, proximity to vascular structures and pre-existing
comorbidities are limiting factors to surgical resection. In
the absence of tumor promoting factors such as estrogen
therapy, hemangiomas rarely recur after resection'".

Recent studies have emphasized the use of transcath-
eter hepatic arterial embolization (TAE) in the effective
treatment of larger symptomatic hemangiomas, for those
at risk of bleeding and before exploratory laparotomy
to treat patients with a hemorrhagic hemangioma. It can
significantly improve outcome in such patients“bj. TAE as
an alternative to surgery is still controversial because of
the risk of ischemia, infection, abscess ot intra abdominal
bleedinglsj.

The successful use of TAE before surgery of a rup-
tured hemangioma was first reported by Yamamoto ez a/
in 1991°. A significant improvement in coagulative factors
and a decrease in intraoperative blood loss was observed
by Suzuki ¢t a/ in patients with consumptive coagulopathy
related to intravascular coagulation who were treated with
preoperative TAE",

Radiofrequency ablation (open or laparoscopic) has
been successfully used to improve abdominal pain in sym-
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ptomatic hemangiomas. Other procedures such as radio-
therapy should be reserved for poor candidates for sur-
gery. It can produce regression of the hemangioma with
minimal morbidity.

Orthotopic liver transplantation is occasionally offered
to specific patients, including those with symptomatic and
large or diffuse lesions.

CONCLUSION

Hemangiomas are common benign tumors of the liver,
generally detected accidentally during a radiological sc-
reening performed for other reasons. In symptomatic ca-
ses, surgical treatment should be preferred®. Emergent
hepatic resection has been the treatment of choice, but
has high operative mortality. Preoperative transcatheter
arterial embolization (TAE) can significantly improve out-
comes in such cases'”.

Spontaneous rupture in hemangiomas is not usual,
but can be dramatic and very dangerous. Patients can die
of massive hemorrhage in a short space of time and, in
this situation, the patient is usually too weak to endure an
operation[5J Ligation of hepatic artery or packing should
be performed to control bleeding as soon as possible whi-
le hemodynamic stabilization is accomplished. If the he-
morrhage is stopped and the patient’s condition is stable,
a secondary operation to cure the hemangioma should be
performed™. In a patient presenting with acute abdominal
pain due to unknown abdominal disease, spontaneous rup-
ture of a hepatic tumor such as hemangioma should be
considered as a rare differential diagnosism.

According to the current literature, we conclude that
the rate of spontaneous rupture of hepatic hemangiomas
ranges from 1% to 4%, occurring mostly in giant heman-
glomas (6-25 cm), with a mortality rate that can reach up
to 75%. The operative mortality rate of this complication
is around 36.4%>>**%. So far, only 33 cases of spon-
taneous rupture of hepatic hemangiomas have been re-
ported and published.

The right hepatic lobe, especially its postetior segment,
is the most common site of appearance of these lesions.
They are often subcapsular, well circumscribed and unen-
capsulated. Structurally, hemangiomas are composed of
venous lakes, coated with endothelial tissue plus clots and
calcification, separated by a connective tissue septa, where
the blood circulates slowly. The growth of these tumors
occurs by vascular ectasia, and never by hyperplasia or hy-
pertrophy.
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