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Background: Hepatic hemangiomas are the most typical benign mesenchymal lesions of the liver. Most of these
lesions are asymptomatic. Giant hepatic hemangiomas (GHH) (>10 cm) are often symptomatic and require
surgical intervention. This study aimed to describe the clinical findings, risk factors, diagnostic approach and
management of GHH.

Methods: We performed a retrospective analysis of patients with GHH treated at our hospital from January 2008
to December 2018. The medical records of each patient were reviewed to obtain the clinical and surgical data.
Results: Twelve patients with GHH were treated during the study period. 9 were female and 3 were male. The
mean age of diagnosis was 48,2 years. The most common presenting symptom was abdominal pain. Eight pa-
tients presented an abdominal mass. Indications for surgical resections were rupture (n = 2), Kasabach-Merritt
syndrome (n = 1) and abdominal pain (n = 9). Right hepatectomy was done in four patients, left lobectomy in
four patients, and enucleation in four patients. Embolization was performed in 4 patients, but due to the
persistence of symptoms or bleeding, surgery was indicated. The mean operative time was 3.5 h, and median
blood loss was 870 ml. The median hospital stay was 5.3 days. For four patients, we registered postoperative
complications causing death in one case. All alive patients were asymptomatic at a median follow-up of 55
months.

Conclusion: Despite limitations and alternative modalities, surgery remains the only effective curative treatment
for GHH.

1. Introduction

Hepatic hemangiomas are the most common benign tumors of the
liver, with an incidence of 0.4-20% [1,2]. Most of them are usually small
in size, ranging from a few mm to 3 cm in diameter. They are composed
of clusters of blood-filled cavities lined by endothelial cells and fed by
the hepatic artery [3]. They are most often discovered incidentally in
imaging studies. Typical hemangiomas usually do not increase in size
over time and therefore are unlikely to cause symptoms. Giant hepatic
hemangiomas (GHH) are defined as hemangiomas larger than 5 cm [3,
4]. They are usually responsible for overt clinical symptoms and com-
plications consisting, most often, of upper abdominal pain, hemorrhage,

biliary compression, or a consumptive coagulopathy that may require
prompt surgical intervention or other treatments [5]. Management of
liver hemangiomas ranges from close observation to surgery depending
upon the site, size, and symptoms.

It is widely accepted that intervention is indicated only for symp-
tomatic hemangiomas. Surgical resection is indicated in patients with
abdominal complaints or complications or when the diagnosis remains
inconclusive. The ideal surgical treatment for GHH is still controversial;
however enucleation is the preferred surgical method [6,7]. Based on
the existing literature. In this study, we report our 17-year experience in
the clinical management of GHH. the work has been reported in line
with the PROCESS criteria [8].
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2. Materials and methods

A retrospective review of patients who underwent surgery for GHH
in the Department of digestive surgery, Sahloul hospital, Tunisia, was
performed between January 2008 and December 2018. The data
collection included patient demographics, clinical presentation, tumor
characteristics, diagnostic studies, surgical procedures, and outcomes.

3. Results

A total of twelve patients of GHH were treated by surgery over the
10-year of the study, which were radiologically and histologically
proven liver hemangioma. The characteristics of twelve patients with
giant liver hemangiomas are shown in Table 1.

During the study period, about twelve patients were operated for
GHH. Of these patients, 9 were female (75%), and 3 were male (25%).
The mean age of diagnosis was 48,2 years (range 27-69 years). Three
patients had a medical history of diabetes, four patients had hyperten-
sion, and one patient had Myocardial Infarction 5 years ago. In addition
six patients had a history of surgery: two patients were operated on for
acute cholecystitis, one patient for ovarian cyst, one patient for appen-
dicitis, and one patient for breast cancer. The most common presenting
symptom was abdominal pain (9/10cases) and vomiting (3/10cases).
Eight patients presented an abdominal mass (Fig. 1). Indications for
surgical resections were rupture (n = 2), Kasabach-Merritt syndrome (n
= 1) and abdominal pain (n = 9).

In all the patients, the imaging findings were obtained from the case
records. The extent and severity of the disease were evaluated by hepatic
ultrasound (US), abdominal spiral CT scan, and/or magnetic resonance
imaging (MRI). The hemangiomas were usually multiple (50%) and
bilobar (25%) and had a median size of 15.2 cm (range, 11-22 cm)
(Fig. 2).

The type of liver resection was decided based on the hemangioma’s
size, location and morphology (Table 2). Right hepatectomy was done in
four patients (Fig. 3), left lobectomy in four patients, and enucleation in
four patients.

Embolization was performed in 4 patients. In two cases for ruptured
GHH but due to persistence of bleeding, surgery was indicated. In the
two other cases, embolization was performed for symptomatic GHH
causing abdominal pain. Follow-up arteriography showed complete
occlusion of the embolized vessel. Six months later, the symptoms were
only partly relieved, and on repeat CT, the tumor size had decreased.

Table 1
Clinicoradiological characteristics.

Patient Age (years)/ Clinical presentation location Size

N2 gender (cm)

1 54/F Right upper quadrant pain Left lobe 11*9
and mass, vomiting

2 47/F Right upper quadrant pain Right 13*10
and mass lobe

3 27/H Right upper quadrant pain Left lobe 12*8
and mass, vomiting

4 44/F Right upper quadrant pain Right 17%8
and mass lobe

5 36/H Right upper quadrant pain Left lobe 15*13

6 32/F Right upper quadrant pain Left lobe 18%12
and mass

7 60/F Right upper quadrant pain Left lobe 12%9
and mass, vomiting

8 38/F Hemorrhage shock Right 22*16

lobe

9 51/F Right upper quadrant pain Right 13*6
and mass lobe

10 69/F Hemorrhage shock Left lobe 19*15

11 66/F Kasabach-Merritt syndrome Left lobe 17*10

12 55/H Right upper quadrant pain Right 14*10
and mass lobe
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Due to persistent symptoms, the patient underwent surgery.

Enucleation was performed by dissecting the tumor from the sur-
rounding hepatic parenchyma along the plane of the tumor capsule.
Then, hepatic resection was carried out by removing the hepatic pa-
renchyma containing the hemangioma. The mean operative time was
3.5 h (range, 2-5 h) and median blood loss was 870 ml. The median
hospital stay was 5.3 days (range, 4-12 days).

For four patients, we registered postoperative complications causing
death in one case. In two cases, it was an abdominal hematoma spon-
taneously resolved in 4 weeks for the first case and evacuated by
radiologic percutaneous drainage in the second case. In one case, it was
abdominal biloma spontaneously resolved in 4 weeks, and in another
case, the patient presented a pulmonary embolism causing death.

After discharge, all patients were followed up by physical examina-
tion, laboratory values (blood count and liver function), and liver ul-
trasonography at 6 months intervals during the first year and yearlyafter
that. In addition, MRI or computed tomography was performed annu-
ally. All alive patients were asymptomatic at a median follow-up of 55
months.

4. Discussion

Hemangiomas are composed of multiple, large vessels lined by a
single layer of endothelial cells within a thin fibrous stroma. Liver
hemangiomas usually occur in the fifth and sixth decades of life and are
more common in women [2,8]. Although the exact etiology is still un-
clear, some authors suggest a genetic predisposition. Exposure to high
levels of estrogen and progesterone in pregnancy and oral contracep-
tives are reasons for the increased incidence in women. In addition,
Studies have demonstrated that estrogen stimulates endothelial cell
proliferation and organization into capillary-like structures [2].

When the size of the liver hemangioma exceeds 5 cm, it is termed as
“giant” hemangioma [9]. Although mosthepatic hemangiomas remain
asymptomatic, increasing size or intra-tumoral thrombosis, hemorrhage
or infarction can cause pain in the right upper quadrant due to the
stretching of the liver capsule.

Due to the mass effect, large hemangiomas can cause compression of
the adjacent structures and produce symptoms such as obstructive
jaundice and gastric outlet obstruction [10,11]. In addition, it is possible
for intra-tumoral hemorrhage, spontaneous tumor rupture, dissemi-
nated intravascular consumptive coagulopathy (Kasabach-Merritt syn-
drome) to occur in patients with giant hepatic hemangiomas [10,12,13].

Hemangiomas show specific features on radiological imaging. Con-
ventional ultrasound (US) is usually the first used diagnostic exam that
reveals hepatic hemangioma (HH) as a hyperechoic homogenous
nodule, with well-defined margins and posterior acoustic enhancement
[14]. Most extensive lesions can appear inhomogeneous, with mixed
echogenicity (hypo- and hyperechoic) because of possible necrosis,
hemorrhage, or fibrosis. Lesions that have such echo patterns are
defined as atypical HH. On Doppler US, most HH shows minimal or no
Doppler signals [15]. During follow-up, stable findings are a very reli-
able sign for benign disease. On contrast-enhanced CT, typical HH ap-
pears as a hypodense, well-defined lesion, which shows peripheral
nodular enhancement with progressive centripetal homogeneous filling
after contrast injection giving a “nodular peripheral puddling” appear-
ance [3].

Most of HH are small, asymptomatic, and do not require any treat-
ment. However, there is a small number of cases with rapid tumor
growth or change in the character of a hemangioma or complications,
which prompt for appropriate therapy [3].

The management of giant hepatic hemangioma is controversial. In
patients with giant liver hemangioma, observation is justified in the
absence of symptoms. Several treatment strategies are available for
symptomatic cases: nonsurgical therapy, surgical resection or enucle-
ation [16].

Surgical resection is indicated in patients with abdominal
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Fig. 2. GHH of the right liver (A), right hepatectomy carrying out the GHH (B).

Table 2
Operative details and postoperative outcomes.

Patient  Transcathater aretrial Surgery Intra operative blood Post operative stay Post operative Follow up Outcome

N° embolization loss (ml) (days) complications (years)

1 Left lobectomy 750 5 uneventful 6 asymptomatic

2 Right hepatic artery Right 1100 5 uneventful 9 asymptomatic
embolization hepatectomy

3 enucleation 500 4 uneventful 7 asymptomatic

4 Right 700 6 uneventful 5 asymptomatic

hepatectomy

5 Left hepatic artry Left 600 8 Abdominal hematoma 8 asymptomatic
embolization hepatectomy

6 enucleation 400 4 uneventful asymptomatic

7 enucleation 300 8 Abdominal biloma 1 asymptomatic

8 Right hepatic artery Right 1800 12 Abdominal hematoma 10 asymptomatic
embolization hepatectomy

9 Right 900 5 uneventful 3 asymptomatic

hepatectomy

10 Left hepatic artery Left Lobectomy 2200 2 pulmonary embolism 0 dead
embolization causing death

11 Left lobectomy 850 9 uneventful 2 asymptomatic

12 enucleation 350 4 uneventful 2 asymptomatic

complaints, complications when the diagnosis remains inconclusive,
rupture, and Kasabach-Merritt syndrome. In addition Iwatsuki et al.
suggested that large hemangiomas may be complicated by rupture or
hemorrhage and should be resected [17]. Nevertheless, in another
study, Schnelldorfer reported that clinical observation is preferred in
most patients, and operative treatment should be reserved for patients
with severe symptoms or disease-associated complications [18].

HH can be removed by two main techniques, namely, resection and
enucleation. Comparative studies between the two techniques have re-
ported that enucleation is associated with lower morbidity and mortality
[19,20,20,21], and this technique is recommended as the surgical pro-
cedure of choice for the treatment of HH [22]. Likewise, a meta-analysis
conducted in 2017 concluded that enucleation could preserve more

normal hepatic parenchyma, decrease the rate of postoperative com-
plications, and should be the preferred surgical procedure for suitable
lesions [23].

With the improvement in interventional radiology and super-
selective catheterization techniques, transcatheter arterial emboliza-
tion (TAE) has become another option for HH treatment. Compared with
surgery, TAE was less risky and could effectively reduce the tumor,
facilitating the surgical resection [1,24].

Radiofrequency ablation (RFA) using both percutaneous and lapa-
roscopic methods has successfully improved abdominal pain in small
numbers with symptomatic HH [25]. In addition, hepatic irradiation has
been reported to produce complete regression of hepatic hemangioma
with minimal morbidity [26]. .
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Fig. 3. Abdominal CT scan revealed GHH of the right lobe (A), Abdominal CT scan revealed GHH of the left lobe (B), Hepatic MRI with T2 sequence reveals GHH of

the left lobe associated to another hemangioma localized in segment VII (C).

Liver transplantation is described as a rescue treatment in children
with hepatic vascular malformations leading to hemodynamic insuffi-
ciency and when conventional therapy is unsuccessful [27]. This study
has some limitations for its small sample size and retrospective nature.

5. Conclusion

Our experience with these patients serves to reinforce previously
published reports suggesting the feasibility and safety of resection and
enucleation for giant HH. In fact, after adequate patient selection, sur-
gical treatment of hepatic hemangiomas is a very effective therapeutic
choice with no mortality and significant morbidity.
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