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Background:  Prevalence  and  incidence  of  hepatic  haemangioma  are  estimated  from  autopsy  series  only.
Although benign  and  generally  asymptomatic,  hepatic  haemangioma  can  cause  serious  complications.
Aims:  The  aim  of  the  study  was  to assess  the  prevalence  of  hepatic  haemangioma  and  to  attempt  to
quantify  the  risk  of  major  complications  such  as  spontaneous  rupture.
Methods:  We  retrospectively  analyzed  the  radiology  database  of  a Regional  University  Hospital  over  a
7-year  period:  the  radiological  records  of  83,181  patients  who  had  an  abdominal  computed  tomography
or  magnetic  resonance  scan  were  reviewed.  Diagnoses  made  at imaging  were  reviewed  and  related  to
clinical  course.
Results: Hepatic  haemangioma  was  diagnosed  in 2071  patients  (2.5%  prevalence).  In 226  patients  (10.9%),
haemangioma  had  diameter  of  4 cm  or more  (giant  haemangioma).  The  risk  of  bleeding  was assessed  on

patients  without  concomitant  malignancies.  Spontaneous  bleeding  occurred  in  5/1067  patients  (0.47%).
All  5 patients  had  giant  haemangioma:  4 had  exophytic  lesions  and  presented  with  haemoperitoneum;
1  with  centrally  located  tumour  experienced  intrahepatic  bleeding.
Conclusion:  Giant  haemangiomas  have  a low  but  relevant  risk  of  rupture  (3.2%  in this  series),  particularly
when  peripherally  located  and  exophytic.  Surgery  might  be  considered  in these  cases.
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Haemangioma is considered the most common benign tumour
f the liver; however, little epidemiological data are available on its
revalence, which is estimated from autopsy series only: in these
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series, prevalence ranges from 0.4% to 7.3% [1–3]. The female to
male ratio of the incidence of haemangiomas is 5:1, and they are
identified more frequently in middle-aged women [4]. Although its
pathogenesis is not well understood, hepatic haemangioma (HH)
is considered as a congenital vascular malformation that enlarges
by ectasia rather than by neoplastic growth. Macroscopically, HHs
are well-circumscribed, hypervascular lesions that microscopically
arise from the endothelial cells that line blood vessels and consist of
multiple, large vascular channels lined by a single layer of endothe-
lial cells and supported by collagenous walls [5]. Their blood supply
arises from the hepatic artery. HHs are typically diagnosed inciden-
clinical outcome of hepatic haemangioma with specific reference
 Liver Dis (2015), http://dx.doi.org/10.1016/j.dld.2015.09.016

tally during a routine abdominal ultrasound and generally present
as small-sized, asymptomatic nodules, although they may  grow in
size. In most cases, HHs are of little, if any, clinical relevance how-
ever, some cases of bleeding or rupture have been reported, thus
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Table 1
Aetiology of malignancy in 1004 patients with incidental haemangioma.

Colon-rectum 225 (22.4%)
Lung 157 (15.6%)
Female genital tract 93 (9.2%)
Male urinary tract 85 (8.5%)
Breast 80 (8.0%)
Kidney 71 (7.1%)
Pancreas 55 (5.5%)
Liver (primary and secondary neoplasm) 48 (4.8%)
Haematological System 42 (4.2%)
Esophageal-gastric tract 38 (3.8%)
ARTICLEDLD-2977; No. of Pages 6
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aising concerns regarding the possible evolution of the disease [6].
ther possible complications of HH are severe abdominal pain not

esponsive to medical therapy, symptoms related to the compres-
ion of adjacent organs, uncertainty regarding the diagnosis with

 suspicion of malignancy, increasing size during follow-up and
ncidence of Kasabach–Merrit syndrome [7]. Some studies reported
hat giant haemangiomas (main diameter ≥ 4 cm)  [8] are more fre-
uently symptomatic and carry a higher risk of rupture [9–14].

The aim of this study is to assess the prevalence and the inci-
ence of the disease and to quantify the risk of major complications,
ith particular reference to spontaneous HH rupture. For this pur-
ose, all the HH cases observed at a regional hospital over a 7-year
eriod were reviewed.

. Materials and methods

The University Hospital of Ancona is a regional hospital that
erves a population of 150,000. The hospital Department of Radiol-
gy has a centralized picture archiving and communication system
PACS), in which the reports and images of computed tomogra-
hy (CT) and magnetic resonance imaging (MRI) investigations are
tored; the system is electronically accessible and is searchable for
pecific information.

PACS was retrospectively analyzed, focusing on a 7-year period
January 2005–December 2011); all radiological reports of CT
nd MRI  scans of the abdomen containing the following key
ords: haemangioma, haemangiomas, hemangiomatous and hae-
angiomatosis, were reviewed by two trained radiologists.
Liver CT scans were performed with a 64-row CT scanner (Light-

peed VCT, GE). All acquisitions were performed at 120 kV with
utomatic mA,  reconstructing contiguous axial slices of 2.5 mm,
ompleted with coronal and sagittal reconstructions. All baseline
T exams were conducted with a pre-contrast scan and a tripha-
ic study, administering iodine contrast media at 350–370 mgI/ml
ith a dose of 1.5–1.8 ml/kg of body weight with an injection rate

f 3–4 ml/s, followed by a saline bolus. Arterial phase was obtained
ith bolus tracking technique with an aortic threshold of 150 HU

nd 7 s of scan delay or, alternatively, with 25–30 s fixed delay from
olus injection. Portal venous phase was obtained with a 60–70 s
xed delay or a 40 s delay from bolus tracking threshold. Equilib-
ium phase was obtained at 120–180 s, sometimes completed with
n ultra-delayed phase to demonstrate the fill-in pattern.

MRI  examinations were performed with 1.5T superconduc-
ive scanners (GE Signa Hdxt; Philips Achieva) with T2-weighted
mages: axial FSE, coronal SSFSE axial fat saturated SSFSE (slice
hickness 5 mm,  slice spacing 5 mm).  T1-weighted axial images
ere obtained with GRE sequences in and out of phase (slice thick-
ess 5 mm,  slice spacing 5 mm),  ad with fat saturation. Triphasic
tudy was performed after administration of Gd-Chelates (Gd-
OTA: 0.1 mmol/kg body weight @ 2 ml/s) followed by a saline
olus. Images were obtained with T1-weighted 3D GRE fat sat-
rated pulse sequences (slice thickness 4 mm,  and slice spacing

 mm)  within the maximum k-space contrast resolution at approxi-
ately 25–35 s after bolus injection for the arterial phase, 45–65 for

he portal venous phase and 120–180 s for the equilibrium phase.
ometimes the study was completed with ultra-delayed acquisi-
ions.

A diagnosis of liver haemangioma was made when the follow-
ng features were present on CT or MRI  [15]: a sharply defined
nd hypodense nodule on a non-contrast CT scan or the pres-
nce of an hypointense nodule on T1-weighted images and an
Please cite this article in press as: Mocchegiani F, et al. Prevalence and 

to the risk of rupture: A large retrospective cross-sectional study. Dig

ntensely hyperintense nodule on T2-weighted images at the MRI; a
ontrast-enhancement pattern characterized by peripheral nodu-
ar enhancement followed by a progressive centripetal filling on
cans of both imaging techniques.
Neuroendocrine System 18 (1.7%)
Other 92 (9.2%)

Overall, 83,181 patients were reviewed, of whom 70,163 (84.3%)
had undergone abdominal CT scan only, 8678 (10.5%) had under-
gone abdominal MRI  only and 4340 (5.2%) had undergone both CT
and MRI.

The overall prevalence and incidence of HH, as well as preva-
lence and incidence at CT scan and MRI  were calculated on this
population.

The study on the clinical features of HH was performed on all
those patients who had a radiological diagnosis of the disease,
while the risk of bleeding over time was  assessed only in those
HH patients who did not have concomitant malignant disease, in
order to prevent any influence of the malignancy on follow-up.

In this latter group (HH carriers without malignant disease),
we completed follow-up by reviewing PACS and by collecting
clinical information through an interview performed by a sin-
gle physician assessing three specific features, namely: symptoms
or complications related to the haemangioma, need for hospi-
talization, follow-up that was  carried out after the diagnosis of
HH. In addition, the patients were asked to inform us whenever
a new event took place and were advised to undergo abdomi-
nal ultrasound examination yearly. In the presence of symptoms,
complications or hospitalizations, clinical reports were collected
and accurately examined to correlate the clinical picture with the
benign liver tumour. This accurate review of data allowed us to
evaluate the rate of symptoms, complications, rupture, morbidity
and mortality related to HH. Descriptive statistics were reported as
percentage, mean ± standard deviation (SD) or median and range.
Duration of the follow up was  defined as the time interval between
the diagnosis of HH and the time of the survey.

3. Results

Of the patients reviewed, 2071 met  the radiological criteria for
the diagnosis of HH. In 1767 of these 2071 patients (85.3%), the
diagnosis of liver haemangioma was incidental and in 214 (10.3%)
of these patients it resulted from the diagnostic CT or MRI  char-
acterization of a liver lesion identified using ultrasonography; in
additional 90 of these patients (4.4%), HH was known and imaging
was part of a regular follow-up. Incidental diagnosis was  made dur-
ing the evaluation or the follow-up of a malignancy in 1004 (48.5%)
patients, during the assessment of a benign disease in 759 (36.6%)
patients and at the time of the spontaneous rupture of a previously
unknown haemangioma in 4 (0.2%) patients (Tables 1 and 2).

Data of the 90 patients with a regular follow-up for a previ-
ously diagnosed HH were updated, imaging was reviewed to assess
possible morphological and clinical changes over time. The records
of the 4 patients who  presented with spontaneous bleeding were
reviewed.
clinical outcome of hepatic haemangioma with specific reference
 Liver Dis (2015), http://dx.doi.org/10.1016/j.dld.2015.09.016

The overall prevalence of haemangioma at the radiological
imaging during the study period was  2.5% (2071 patients with a
diagnosis of HH in the entire study population). The prevalence
of haemangioma at the CT scan was  2.4% (1660 patients with HH

dx.doi.org/10.1016/j.dld.2015.09.016
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Table  2
Types of benign conditions in 759 patients with incidental haemangioma.

Acute and chronic lung disease 133 (17.5%)
Vascular disease 118 (15.6%)
Trauma 98 (12.9%)
Chronic liver disease 83 (10.9%)
Benign neoplasm 82 (10.8%)
Acute abdominal pain 55 (7.3%)
Inflammatory bowel disease 48 (6.3%)
Benign prostate hyperplasia 47 (6.2%)
Cholelithiasis 46 (6.0%)
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Female genital tract disease 21 (2.8%)
Other 28 (3.7%)

f 70,163 who underwent CT scan), and the prevalence of hae-
angioma at the MRI  was 8% (701 patients with HH of 8678 who

nderwent MRI).
The overall incidence of haemangioma assessed with radiologic

maging ranged between 2.5% and 3.4% (the number of new diag-
oses of liver haemangioma per year, considering both CT and MRI
cans). The incidence of new cases of diagnosed HH ranged between
.2% and 2.7% with the CT scan and between 5.5% and 11.5% at the
RI  scan.
The mean age of the HH carriers was 59 ± 15 years. Overall, there

ere 988 women (47.7%) and 1083 men  (52.3%) in the study; 61.3%
f the haemangiomas were located in the right liver, 21.5% in the left
iver and 17.2% occupied portions of both lobes. The mean size was
9.7 ± 19.4 mm,  and the largest haemangioma was  23 cm in diam-
ter; 281 (13.5%) patients had three or more HHs. In 1845 patients
89.1%), the diameter of the HH was less than 4 cm,  whereas in 226
atients (10.9%) the diameter was equal to or greater than 4 cm (the
ize of a giant haemangioma).

The clinical outcome with particular regard to spontaneous
upture, was assessed on those 1067 patients who did not carry
alignancies. The follow-up of these 1067 patients ranged between

7 and 112 months (mean of 72.6 ± 24.2 months). Only 25 patients
hose diagnosis of HH was made in December 2011, had a follow-
p shorter than 3 years; follow-up of these latter 25 patients was
f 27 months.

.1. Giant haemangioma

One hundred fifty seven patients had a giant HH (14.7%). In this
roup, mean age was 55 ± 15 years, females were 57.9%; 42.7% of
he haemangiomas were located in the right liver, 17.2% in the left
iver and 40.1% occupied portions of both lobes. The mean size was
8.7 ± 20.3 mm,  and the largest haemangioma had a diameter of
3 cm;  58 (36.9%) patients had three or more HHs. In 77 patients
49%) the HHs were peripherally located: in 37 of these patients, the
Hs had an exophytic growth pattern; in the remaining 80 patients

51%), the HHs were centrally located.
Five of 157 patients (3.2%) with giant HH had symptoms related

o the tumour in the absence of rupture: persistent abdominal pain
3 cases) and nausea and vomiting resulting from gastric compres-
ion (2 cases). Those 5 patients only within all the study group
1067) manifested clinical symptoms (0.47%).

Five of 157 patients (3.2%) developed spontaneous hae-
angioma rupture and required surgery and/or emergency

ranscatheter arterial embolization (Table 3). The HH rupture
aused haemoperitoneum in 4 patients, who had peripherally
ocated exophytic HHs. One patient with a centrally located non-
xophytic HH developed intrahepatic haemorrhaging. Overall,
upture occurred in 4 of 37 (10.8%) patients who carried a peripher-
Please cite this article in press as: Mocchegiani F, et al. Prevalence and 
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lly located exophytic HH and in 1 of 80 (1.3%) patients who  carried
 centrally located HH. No case of rupture was  observed in those
0 patients who had a peripherally located non-exophytic HH. The
ther 147 giant HH patients remained asymptomatic.
 PRESS
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In 8 giant HHs (5.1%), the size of the tumour and the risk of
rupture were considered as an indication for elective treatment,
whereas an increase in the size of the HH during a regular follow-
up was an indication for treatment in 9 patients (5.7%). In one
(0.6%) case, liver resection was  performed for the doubt of a possible
malignancy, specifically a cholangiocellular carcinoma.

Forty-two patients in this group (26.7%) had regular follow-up
of their giant HH following initial diagnosis: in 32 (76.2%) the HH
remained stable in size, whereas an increase in the diameter was
observed in 8 (19%) patients (mean 19.8 ± 15.5 mm)  and a reduc-
tion in size was  observed in 2 (4.7%) patients (15 mm  and 70 mm,
respectively) during a mean follow-up of 76 ± 24.1 months (range
27–112 months). One of these patients underwent intrahepatic
rupture and received emergency treatment 2.92 months after the
initial diagnosis.

3.2. Haemangioma <4 cm

In this group of 910 patients (85.3%), mean age was 57 ± 15
years, females were 46.4%; 60.7% of the HHs were located in the
right liver, 21.9% in the left liver, and 17.4% were bilateral; 118
patients (13%) had three or more haemangiomas. The mean size
was 19.8 ± 14.9 mm.

All the patients in this group remained asymptomatic and no
haemorrhagic complications were recorded.

In 1 case (0.1%), a transarterial embolization was performed
at the specific request of patient, who experienced psychological
discomfort from the knowledge of having a tumour.

3.3. Evolution of HH in during follow-up

Among the 90 patients who  instituted regular follow-up after
the diagnosis of haemangioma, mean age was 50 ± 15 years;
females were 68.9%; 33.7% of the HHs were located in the right liver,
11.2% in the left liver and 55.1% were bilateral; 42 (46.6%) patients
had 3 or more HHs. The mean size was  67.3 ± 20.3 mm,  and the
largest haemangioma was  23 cm in size. The mean follow-up was
76.6 ± 23.8 months (range 27–112 months).

In 68 of these patients (75.6%), HH remained stable in size
whereas an increase in the diameter (mean 23.5 ± 16.4 mm)  was
observed in 20 patients (22.2%), and a reduction in size (of 70 and
15 mm,  respectively) was observed only in 2 patients (2.2%). Forty
two patients carried giant HH as previously discussed.

Intrahepatic rupture developed in one case (1.1%) who received
emergency treatment and five patients (5.5%) had symptoms that
indicated an elective treatment.

3.4. Patients who required treatment

Treatment for HH was performed in 29/1067 patients (2.7%): 23
patients underwent liver resection and 8 underwent transcatheter
arterial embolization (TAE); in 2 patients TAE was performed as a
bridge technique before surgical resection.

Of these 29 patients, 5 required emergency treatment because
of haemorrhagic complications from tumour rupture, and 4 of
them presented with haemoperitoneum whereas one experienced
intrahepatic haemorrhage. The 4 patients who  presented with
haemoperitoneum underwent emergency surgery as follows: a
right hepatic artery ligation with packing followed by a right
lobectomy was performed in two patients, of whom one died of
irreversible liver failure and the other developed bilateral pleural
effusion that required a thoracic drain. In the other 2 patients with
clinical outcome of hepatic haemangioma with specific reference
 Liver Dis (2015), http://dx.doi.org/10.1016/j.dld.2015.09.016

haemoperitoneum, arterial embolization was  performed in the first
instance to haemodynamically stabilize the patient, which was  fol-
lowed by surgical resection (left lobectomy). In the latter two  cases,
the postoperative course was uneventful. The mean length of stay

dx.doi.org/10.1016/j.dld.2015.09.016
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Table 3
Spontaneous haemangioma rupture cases: patient characteristics, treatment and outcome.

Patient No. (year) Age (years)
(Sex)

Diametera

(Locationb)
Exophytic Clinical

presentation
Treatment Outcome Other lesions: n◦

(Segment)

1 (2005) 27
(M)

8
(II–III)

Yes Free rupture,
haemoperitoneum

First: emergency
arterial embolization
Second: elective left
lobectomy

Uncomplicated
postoperative course;
remains symptom-free

Yes, 1
(VI)

2  (2007) 29
(F)

10
V-VI-VII-VIII

Yes Free rupture,
haemoperitoneum

First: emergency right
hepatic artery ligation
& packing
Second: urgent right
hepatectomy

Postoperative bilateral
pleural effusion;
remains symptom-free

No

3  (2007) 57
(F)

6
VII–VIII

No Intrahepatic
haemorrhage

Emergency arterial
embolization

Uncomplicated course;
remains symptom-free

No

4  (2009) 39
(F)

9
III

Yes Free rupture,
haemoperitoneum

First: emergency
arterial embolization
Second: urgent left
lobectomy

Uncomplicated
postoperative course;
remains symptom-free

No

5  (2010) 38
(F)

18
V-VI-VII-VIII

Yes Free rupture,
haemoperitoneum

First: emergency right
hepatic artery ligation
& packing
Second: urgent right
hepatectomy

Postoperative acute
liver failure and death

Yes, 6
(II-III-IV-VI)

M,  male; F, female.
a Centimetres.
b Segment.

Table 4
Elective liver resection: patient and haemangioma characteristics and indications.

N 19

Median age, years (range) 49 (34–68)
Female gender (%) 14 (73.6)
Largest HH location

Right lobe (%) 7 (31.6)
Left  lobe (%) 5 (15.8)
Bilobar (%) 12 (52.6)

Median size in centimetres (range) 10.2 (6–17)
Giant Haemangioma ≥ 4 cm (%) 19 (100)
More than three HH (%) 8 (42.1)
Median number of additional HH (range) 5.5 (1–9)
Indication for surgery

Increasing size on serial imaging (%) 9 (47.3)
Size alone (%) 5 (26.3)
Inability to exclude malignancy (%) 1 (5.3)
Symptoms (%) 4 (21.1)

H

w
s
w
t
r

s

s
w
t
4
m

t
h
p
i

a

Table 5
Elective arterial embolization: patient and haemangioma characteristics and
indications.

N 5

Median age, years (range) 49 (35–66)
Female gender (%) 3 (60)
Largest HH location

Right lobe (%) 1 (20)
Left lobe (%) 2 (40)
Bilobar (%) 2 (40)

Median size cm (range) 7.5 (2.5–10)
Giant haemangioma ≥4 cm (%) 4 (80)
More than three HH (%) 2 (40)
Median number of additional HH (range) 0
Indication for embolization

Size alone (%) 3 (60)
Symptoms (%) 1 (20)

giomas that can go undetected at CT scan. The real prevalence of
H, hepatic haemangioma.

as 9.33 ± 6.8 days (range 4–17 days). The only patient who pre-
ented with intrahepatic haemorrhage underwent emergency TAE,
hich led to a complete devascularization of the lesion; no further

reatment was required for this patient, and no complications were
ecorded. In the latter patient, HH was known before the rupture.

Of the 24 patients treated in an elective setting, 19 underwent
urgical resection and five underwent TAE (Tables 4 and 5).

The increase in size of HH during a regular follow-up repre-
ented an indication for elective surgical treatment in 9 patients
ith giant HH. In these patients, whose median HH size was  ini-

ially of 55 mm (range 30–100 mm),  a median increase in size of
5 mm (16–70 mm)  was observed over a median follow-up of 55
onths (range 3–240).
There were no perioperative deaths after surgery, and only

wo postoperative complications were recorded (intraabdominal
aematic collection treated with percutaneous drainage, and right
leural effusion treated with a thoracic drain). The mean hospital-
Please cite this article in press as: Mocchegiani F, et al. Prevalence and 
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zation period was of 7 ± 5 days (range 3–25 days).
The diagnosis of haemangioma was histologically confirmed in

ll resected specimens.
Patient’s choice (%) 1 (20)

HH, hepatic haemangioma.

Of the 5 patients who  underwent TAE, 60%were women; mean
age was  49 ± 15 years (range 35–66 years).

There was no significant complication following TAE; however,
treatment was  completely successful in achieving complete devas-
cularization of the lesion only in two  patients (40%).

4. Discussion

In our large series of more than 83,000 patients who underwent
abdominal CT and/or MRI  scan over a seven-year period, the preva-
lence of HH was 2.5%; to our knowledge this figure represents the
only one available that is not drawn from autopsy series.

The prevalence of HH in those 8678 patients who underwent
MRI  as a first instance imaging was  significantly higher (8%); it
has been proved that MRI  has higher sensibility and specificity in
detecting small hepatic lesions (<20 mm)  in comparison with other
imaging techniques [16–18] and that it can identify small haeman-
clinical outcome of hepatic haemangioma with specific reference
 Liver Dis (2015), http://dx.doi.org/10.1016/j.dld.2015.09.016

HH could therefore be higher than the overall 2.5% recorded in the
entire population of our study which included 70,163 patients who
had CT scan only.

dx.doi.org/10.1016/j.dld.2015.09.016
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ig. 1. Risk of rupture and symptoms related to the size of haemangioma. *Sympto
elated  to gastric compression.

Differing from the data drawn from autopsy series [1–3], in our
nalysis, HH was found more frequently in men  over 50 years of age,
ost likely because the most frequent circumstance of diagnosis
as during the staging or follow-up of malignancies.

It is generally thought that the natural history of HH is mostly
ncomplicated and that the risk of its most serious complication,
pontaneous rupture, is extremely low [9,13,19–23]; however, no
tudy has quantified the rate of rupture in a population of HH
arriers. The literature is predominantly based on case reports
9,24–35]. Donati et al. [6] recently reviewed the literature pub-
ished between 1898 and 2010 on HH rupture, and 83 articles were
ound, of which 9 reported more than 1 case of HH rupture includ-
ng post traumatic cases. The maximum number of cases (n = 3)
f spontaneous rupture was reported by Farges et al. in 1995 [9].
hese reports were from surgical series and focused on the treat-
ent of the condition; the only clear message that could be taken

rom these reports is that the mortality associated with HH rupture
s remarkably high (35%).

In this series, we report five cases of spontaneous rupture of
H, 4 of which presented with haemoperitoneum. By relating this
gure to the number of HHs diagnosed at a regional hospital in a
-year period, we quantified the rate of rupture as 0.47%. This study
onfirms that HH rupture has a heavy mortality (20% in this series).

In contrast to the findings from Donati [6], in our study the size
f the HH was linked with the risk of rupture as reported in Fig. 1. All
he cases of rupture that we observed occurred in carriers of giant
Hs, whereas no case of rupture was recorded among 910 carriers
f HHs of less than 4 cm in diameter. Whereas in 4 of the 5 patients
ho carried giant HH and experienced HH rupture the disease was
reviously unknown, rupture also occurred in 1 patient who was
Please cite this article in press as: Mocchegiani F, et al. Prevalence and 
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nder regular follow-up. Of the 42 carriers of giant HH who were
nder regular follow-up, 1 (2.4%) eventually underwent rupture;
hese findings might suggest that the risk of bleeding of giant HH,
lthough low, is not as remote as has been hypothesized. Rupture
bdominal pain not responsive to medical therapy; nausea, vomiting, early satiety

was more frequent in peripherally located and exophytic giant HHs:
rupture was  observed in 4/37 patients (10.8%) who  carried an HH
with these features.

No bleeding was  observed in carriers of peripherally located,
non-exophytic HHs whereas 1 case of rupture was recorded in 80
carriers (1.25%) of centrally located HHs; in this latter case the
clinical course was less severe because the bleeding remained intra-
hepatic.

The optimum management of giant HHs that do not fulfil the
classical triad of criteria for treatment (symptoms not responsive
to medical therapy, rapid tumour enlargement, diagnostic doubt
with a suspicion of malignancy) remains an open issue. Besides,
with regard to the “rapid enlargement” of the tumour, rapidity and
rate of tumour enlargement warranting treatment are not clearly
defined.

Our data seem to indicate that treatment should be considered
in cases of peripherally located giant HHs with an exophytic growth
pattern, which carry a higher risk of rupture.

Haemangiomas of less than 4 cm in diameter or centrally located
giant HHs should be followed up with US; we recommend our
patients to undergo US one year after the initial diagnosis and, if
the lesion remains stable in the first year of follow-up, to repeat US
every other year.

For those HHs that require treatment, transarterial emboliza-
tion is an appealing option as it is safe and minimally invasive; a
reduction in size or a change in the radiological appearance of HH
secondary to the devascularization of the treated lesion has been
reported following TAE [36–42].

However, there are no data available to establish whether the
size reduction obtained with TAE is then maintained over time;
clinical outcome of hepatic haemangioma with specific reference
 Liver Dis (2015), http://dx.doi.org/10.1016/j.dld.2015.09.016

long-term follow-up is required to judge on the real efficacy of TAE
while surgery undoubtedly provides a definitive treatment.

In our series, when TAE was  performed on the basis of size alone,
it was  partially effective in one case and completely ineffective in
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he remaining two cases; surgery, performed laparoscopically in
ost cases, was always successful. Therefore, in the absence of clear

uidelines and data on the long-term results of TAE, we preferred
o offer surgery in selected cases.

Because HH is a benign tumour, the liver resection must have
 minimal mortality and a low morbidity [11,43,44]. Among our
atients, we had no perioperative deaths in the elective setting, and
nly two patients developed major postoperative complications
lassified as grade IIIa according to the Clavien-Dindo classification
45].

Successful use of TAE before surgical resection in the urgent set-
ing of HH rupture with haemoperitoneum was first reported by
amamoto et al. in 1991 [31]. The usefulness of TAE as a bridge
reatment to surgery in these circumstances has been confirmed
y other authors [26,34,38,41]. In the presence of ruptured HH,
AE can control the bleeding, stabilize the patient and allow a safer
urgical excision. The aim of TAE is to decrease the size of the
H, especially when large, producing a shrinkage of the tumour
y blocking its arterial supply. Therefore, surgical resection can be
hanged from an emergency to an elective procedure with a lower
isk of intraoperative bleeding, as shown by our data.

Symptoms linked to the presence of the HH were uncommon
n our series, and, overall, only 5/1067 HH carriers complained of
ymptoms (0.47%). These 5 patients had giant HH (Fig. 1).

Whereas several studies [6,9,19,20,22,44,46] have reported that
n increase in size from the initial diagnosis is observed in less than
% of cases, in our series, 20/90 patients who were followed with

maging at regular intervals showed tumour enlargement (22.2%).
In only one case in this series, surgery was indicated because of

he failure to exclude malignancy on imaging; this finding confirms
he high specificity of the available diagnostic tools, particularly

RI  [16–18].
In conclusion, this report provides data on the prevalence of HH

n the general population and offers an insight on its possible evolu-
ion. Based on our findings, giant HH, when peripherally located and
xophytic, should most likely be considered for treatment because
f its risk of rupture.
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