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Introduction
Haemangioma is the most common solid benign hepatic lesion, with a reported prevalence 
of 0.4 to 7.3% in western countries.1 Most are small and remain asymptomatic. Diagnosis 
usually relies on imaging, including ultrasonography (USG), contrast-enhanced computed 
tomography (CT), and magnetic resonance imaging (MRI). Owing to the high prevalence 
of chronic hepatitis B virus infection in South-East Asia2 and the current widespread use of 
these investigations for the screening of hepatocellular carcinoma, more and more liver 
haemangiomas are likely to be detected incidentally.

	 Liver haemangioma is a vascular malformation (not a neoplasm) and becomes 
enlarged by vascular ectasia. Morphologically it is a reddish, well-defined lesion, which 
is compressible on digital pressure. For small and asymptomatic liver haemangioma, 
conservative management with periodic review is the recommended management 
strategy. However giant (≥4 cm) haemangioma3 may give rise to symptoms, including: 
abdominal pain, abdominal distension, early satiety, and rarely Kasabach-Merritt syndrome 
(thrombocytopenia due to entrapment of platelets within haemangioma) or even rupture. 
Moreover, the latter lesions may also have atypical radiological features, generating diag-
nostic uncertainty and the need for further investigation. Hence, for patients having such 

	 Objectives	 To review the reliability of radiological diagnosis and need of 
regular scans for giant liver haemangioma, in terms of long-term 
outcome and management options.

	 Design	 Retrospective study.

	 Setting	 Division of Hepato-biliary and Pancreatic Surgery, Prince of 
Wales Hospital, Hong Kong.

	 Patients	 Patients with giant liver haemangioma noted on initial imaging 
from February 1996 to July 2006.

	Main outcome measures	 Patient demographics, clinical assessments, management, and 
outcomes.

	 Results	 There were 42 female and 22 male patients with a median age of 49 
(range, 27-84) years with a suspected haemangioma. The median 
maximal diameter of the lesions was 5.5 cm (range, 4.0-20.3 cm). 
They were first detected by ultrasonography (n=45), contrast-
enhanced computed tomographic scan (n=18), or magnetic 
resonance imaging (n=1). Besides regular follow-up scans, 22 
patients were investigated further to confirm the diagnosis/
exclude malignancy. Finally, 63 patients had a haemangioma 
and one had a hepatocellular carcinoma. Regarding the patients 
with haemangiomas, two were operated on for relief of pain 
and the rest were managed conservatively. The median duration 
of follow-up was 34 months. Most (54%) of the patients were 
asymptomatic, but in 17% the haemangioma enlarged to exceed 
its original size by more than 20%. There were no haemangioma-
associated complications.

	 Conclusions	 Majority of patients having giant liver haemangioma are 
asymptomatic and do not suffer complications. If the diagnosis 
is uncertain, selective further investigations may be necessary. 
Lesions with a confirmed diagnosis tend to remain static in 
size; performing regular scans for asymptomatic giant liver 
haemangiomas may not be necessary.
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giant and/or symptomatic haemangiomas, enuclea-
tion or even lobectomy is the usual recommended 
treatment.4-7 However, published information on the 
natural course of giant liver haemangioma in Asian 

patients is limited. We therefore aimed to review (a) 
the reliability of radiological and related means for 
diagnosing giant liver haemangioma, and (b) the 
need for regular follow-up scans. At the same time, 
we also set out to review our experience in managing 
such lesions and their long-term outcomes.

Methods
We recruited all patients attending our institution, who 
were diagnosed to have a giant liver haemangioma 
(≥4 cm) at initial imaging between February 1996 and 
July 2006. A retrospective review of all relevant patient 
medical records was performed. Patient demographic 
data, presentation, tumour characteristics on imaging, 
other investigation findings, surgical procedures, 
and clinical outcomes were recorded. Moreover the 
results of corresponding blood tests (complete blood 
count, renal and liver function tests, serum α-foetal 
protein [AFP] level, carcino-embryonic antigen [CEA] 
level, and hepatitis B and C serology) were analysed 
and logged. Most patients with giant haemangioma 
had regular follow-up USG or CT scans yearly or 
half-yearly; during follow-up, their symptoms, 
investigation results, and any related complications 
were also recorded.

	 Statistical analysis was performed using Fisher’s 
exact test for categorical variables with the aid of the 
Statistical Package for the Social Sciences (Windows 
version 14.0; SPSS Inc, Chicago [IL], US). A P value of 
less than 0.05 was regarded as statistically significant.

Results
A total of 64 patients (42 female and 22 male) were 
included. The final diagnosis was haemangioma in 63 
patients and hepatocellular carcinoma in one. Hence 
63 patients were used for the subsequent analysis. 
Their demographic and baseline clinical features are 
summarised in Table 1. In all, only 23 of the 63 patients 
were symptomatic (having upper abdominal pain) 
at presentation. Diagnosis based on initial imaging 
by USG or CT was uncertain in 11 of the patients, 
and suspicious of malignancy in four others. All 15 
of these patients underwent further imaging (Table 
2). The correct diagnosis of liver haemangioma was 
established in 73% of patients having an initial scan by 
USG and 78% having an initial scan by CT. Additional 
investigations were performed for seven patients 
because of atypical features on imaging, enlargement, 
and suspicion of malignancy (Table 3). Notably, one 
of these patients with an initial diagnosis of giant 
haemangioma by USG scan was subsequently found 
to have hepatocellular carcinoma. The radiological 
investigations, results and follow-up plan for these 64 
patients are summarised in Figure 1. There were no 
procedure-related complications.

	 Due to the high prevalence of chronic hepatitis 

Demographics/clinical features* Value

Mean age (SD; range) [years] 49 (10; 27-84)

Sex (M:F) 21:42

Median maximal diameter of tumour (range) [cm] 5.5 (4.0-20.3)

USG:CT:MRI as first imaging 44:18:1

No. symptomatic at initial presentation 23 (37%)

No. with hepatomegaly 8 (13%)

No. positive for HBsAg 10 (16%)

No. positive for anti-HCV Ab 0

No. with elevated AFP level 6 (10%)

No. with elevated CEA level 0

No. of operated patients 2 (3%)

Median follow-up duration (range) [months] 34 (1-115)

TABLE 1. Demographic data and clinical features of 63 patients with a confirmed 
diagnosis of giant liver haemangioma

*	 AFP denotes α-foetal protein, CEA carcino-embryonic antigen, CT computed tomography, 
HBsAg hepatitis B surface (antigen), HCV hepatitis C virus, MRI magnetic resonance imaging, 
and USG ultrasonography
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Reasons No. of patients Investigations Results

Uncertain diagnosis

USG 9 4 CT scan, 2 liver biopsy, 2 USG, 1 RBC scan Haemangioma in all cases

CT scan 2 1 PET scan, 1 liver biopsy

Suspicion of malignancy

USG 2 1 CT scan, 1 liver biopsy Haemangioma in all cases

CT scan 2 1 liver biopsy, 1 hepatic angiogram and day-
10 lipiodol CT scan

TABLE 2. Further imaging performed for 15 patients with uncertain diagnosis or suspicion of malignancy based on the first imaging*

*	 CT denotes computed tomography, PET positron emission tomography, RBC red blood cell, and USG ultrasonography

Reasons No. of patients Investigations Results

Increased in tumour size 3 2 liver biopsy, 1 RBC scan and liver biopsy Haemangioma in all cases

Suspicion of malignancy† (due to raised AFP) 1 1 hepatic angiogram + day-10 lipiodol CT scan Hepatocellular carcinoma

Atypical features in follow-up scan 1 1 liver biopsy Haemangioma

Confirmation by more accurate scan 2 2 RBC scan Haemangioma in all cases

TABLE 3.  Additional investigations for seven cases of giant liver haemangioma*

*	 AFP denotes α-foetal protein, CT computed tomography, and RBC red blood cell
†	 Not related to first imaging

22 Needed for further investigation
11	 Uncertain diagnosis
5	 Suspicious of malignancy
3	 Increased in tumour size
1	 Atypical features in follow-up scan
2	 Confirmed by more accurate scan

22 Further investigations
3	 RBC scan
1	 PET scan
1	 RBC scan + liver biopsy
8	 Liver biopsy
2	 Hepatic angiogram with day-10 lipiodol CT scan
5	 Contrasted CT scan
2	 USG

64 Giant haemangiomas 
diagnosed from initial imaging

Regular follow-up scan with 
correct diagnosis

42 Certain diagnosis

1 Hepatocellular carcinoma 21 Confirmed haemangioma

FIG 1. Flowchart of investigations for giant liver haemangioma after initial radioimaging

CT denotes computed tomography, PET positron emission tomography, RBC red blood cell, and USG ultrasonography
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B virus infection (8.8%) in Hong Kong,2 hepatitis B 
serology was checked in all patients, 10 (16%) of 
whom were found to be antigen carriers. Fifty-three 
patients had hepatitis C serology tested but none was 
found to be a carrier. The AFP level was checked in all 
patients; it exceeded the reference level (<7 µg/L) in 
seven patients—being 99 µg/L in a pregnant woman, 
and ranged from 7 to 15 µg/L in the rest. The CEA level 
was checked in 43 patients only and all the results 
were within the normal range. No thrombocytopenia 
was observed in our patients.

	 Two female patients had their giant 
haemangioma surgically resected, both of whom 
had intractable abdominal pain. One underwent 
open left lateral segmentectomy 7 years after the 
diagnosis, though the tumour size had remained 
static all along. The other underwent laparoscopic left 
lateral segmentectomy 3 weeks after the diagnosis, 
because of pain and unrelieved anxiety. She had 
already undergone oesophagogastroduodenoscopy 
to exclude other causes of abdominal pain and was 
provided adequate preoperative counselling about 
the benign nature of the tumour for the patient. 
Both patients had complete resolution of abdominal 
pain after the surgery and both pathologies were 
confirmed to be liver haemangioma.

	 One hepatitis B carrier was wrongly diagnosed 
to have giant haemangioma by initial USG scan. A 
hepatic angiogram was performed for the patient 
to rule out malignancy because of his elevated AFP 
level (12 µg/L). His hepatic angiogram showed a 
hypervascular tumour in Couinaud’s segment IV 
B supplied by an enlarged middle hepatic artery, 
and the day-10 post-lipiodol CT scan had increased 
lipiodol uptake by the tumour. These features were 
all suggestive of hepatocellular carcinoma. Non-
anatomical liver resection of Couinaud’s segment IV 
B was performed for the patient; pathology confirmed 
it was a hepatocellular carcinoma.

	 The median duration of follow-up for these pa-
tients was 34 (range, 1-115) months. Six asymptomatic 
patients complained of upper abdominal pain during 
subsequent follow-up, and thus 46% of our patients 
were symptomatic. Among the symptomatic patients, 
15 (52%) underwent oesophagogastroduodenoscopy 
to rule out co-existing upper gastro-intestinal tract 
diseases. Among the latter, five had acute gastritis, 

two had peptic ulcers, two others had ischaemic heart 
disease, and four had gallstones or gallbladder polyps 
that might also have accounted for their symptoms.

	 Compared to its original size, in 11 (17%) 
patients, the respective haemangiomas enlarged by 
at least 20%, and in four by more than 40%. In these 
11 patients, the median rate of enlargement was 
7.8 mm (range, 3.6-26.6 mm) per year. At the latest 
follow-up scan, seven of the corresponding lesions 
had nevertheless remained static in size. There was a 
tendency for symptomatic patients to have enlarging 
lesions with an odds ratio of 2.4 (confidence interval, 
0.6-9.2; P=0.32), but the association did not reach 
statistical significance. No rupture of a haemangioma 
or Kasabach-Merritt syndrome ensued.

Discussion
Liver haemangioma may be a congenital or acquired 
lesion. In our series there was the characteristic 
female predominance. The association of hepatic 
haemangioma with female sex hormones is not 
entirely clear, and may be influenced by both 
endogenous and exogenous factors. A significant 
increase in the size of liver haemangiomas was 
demonstrated in women exposed to hormone 
therapy.8 The majority (63%) of our patients were 
asymptomatic at presentation, and of these most 
remained symptom-free during long-term follow-up. 
In the minority of symptomatic patients, the cause of 
abdominal pain is unclear. Postulated mechanisms 
include: increase in tumour size with liver capsule 
distension, intra-tumoural thrombosis, tumour 
inflammation, tumour haemorrhage or even rupture. 
Intractable pain, complications (haemorrhage or 
rupture), and inability to exclude malignancy are 
the usual indications for tumour enucleation or liver 
resection.4-7 However, pain alone as an indication 
for surgery remains controversial. Adequate pain 
control and counselling to relieve anxiety should 
be offered before recommending surgery. Common 
diseases such as ischaemic heart disease, peptic 
ulcer, gallstone, or musculoskeletal disorder can be 
the cause of upper abdominal pain and should be 
considered as alternative causes of symptoms. The 
surgical resection rate for liver haemangioma in our 
study was 3% (2/63 patients) and none were treated 
by trans-arterial embolisation. Compared to other 
large series published in the literature, our resection 
rate was relatively low (Table 49-11). This may be due to 
the high proportion (54%) of asymptomatic patients 
in our series or that they had greater pain tolerance. 
Diagnostic uncertainty is another commonly 
encountered problem in the management of liver 
haemangioma. Ultrasonography, contrast CT, and 
MRI are the usual imaging investigations performed 
for liver haemangioma. The typical features of 
giant haemangioma on USG are heterogenous 

Study No. of patients Rate of surgical resection 

Present study, 2007 63 3.2%

Yoon et al,9 2003 115 45.2%

Ozden et al,10 2000 171 24.6%

Farges et al,11 1995 163 4.3%

TABLE 4. Comparison of surgical resection rates for liver haemangioma in our 
patients and three other large series
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FIG 2. Radiological features of giant liver haemangioma in contrasted computed 
tomographic scan

areas interspersed within an hyperechoic mass.4 In 
contrasted CT scans (Fig 2), haemangiomas usually 
demonstrate a peripheral nodular pattern of contrast 
enhancement with a hypodense centre.12 In MRIs, 
there is a hyperdense signal in the T2-weighted 
images.13 However, some haemangiomas (especially 
small lesions) can have atypical features.14 In the 
study carried out by Yoon et al9 at the Sloan-Kettering 
Cancer Center, the diagnosis of haemangioma was 
established by USG in 57%, by CT scan in 73%, and by 
MRI in 84% of the patients. Most of our patients had 
their radioimaging performed in our centre. However, 
the first imaging was performed in other hospitals 
or by a private radiologist in Hong Kong. Evidently 
red blood cell (RBC) or MRI scans are regarded as 
the most accurate imaging tools for diagnosing liver 
haemangioma. The reported sensitivity and specificity 
being 89 and 100% respectively for RBC scans, and 90 
and 92% respectively for MRIs.15,16 In our study one 
patient had an MRI and four had RBC scans; these 
scans confirmed the original diagnosis.

	 Eight of our patients underwent liver biopsy at 
which the diagnosis of haemangioma confirmed and 
none developed any biopsy-related complication. 
Although needle biopsy of the liver is associated with 
local complications (bleeding, infection or injury 
to adjacent organs, and possibility of needle track 
seeding of tumour cells), the rate can be kept below 
3%, depending on the size of needle.17 In a report by 
Tung and Cronan,18 who performed percutaneous 
needle biopsies on 38 patients with cavernous hepatic 
haemangioma, no complications were encountered 
except transient right upper quadrant pain in five 
individuals; the latter received no special treatment. 
They attributed improved safety of the procedure 
to the following: (1) selection of patients with no 
bleeding diathesis; (2) better design of smaller-
diameter needles (eg 20-gauge needle) allowing 
effective core biopsy; (3) imaging-guided biopsy 
to allow precise localisation and reduction in the 
number of passes to enable adequate sampling; (4) 
ensuring interposition of normal liver between liver 
capsule and the cavernous haemangioma so that any 
bleeding from the lesion could be contained.

	 In our retrospective study, the rationale 
for further investigations (eg hepatic angiogram, 
contrasted CT scan, liver biopsy, RBC scan, MRI, 
etc) was not always clearly stated in the records. 
We believe such decisions should be individualised 
based on the overall clinical suspicion for malignancy. 
In our study, liver function tests had little bearing on 
distinguishing benign from malignant liver tumours, 
because a significant proportion (16%) of our patients 

were hepatitis B carriers, some of whom had liver 
cirrhosis with deranged liver function. Among the two 
serum tumour markers, only the AFP levels appeared 
helpful (in one patient). To exclude hepatocellular 
cancer, further investigations were carried out on 21 
(33%) of our patients, who also continued to have 
yearly or half-yearly follow-up scans thereafter. The 
remaining 42 (67%) patients with a certain diagnosis 
of giant haemangioma at presentation also underwent 
regular follow-up scans, but only 11 lesions were 
subsequently noted to enlarge significantly (>20% 
of the original size). There was no false-negative 
diagnosis in this group of patients. Only two patients 
with giant haemangiomas underwent surgery for 
intractable symptoms, while the others were kept 
under observation. For asymptomatic patients with a 
certain diagnosis of giant haemangioma, the need for 
regular scans is questionable as they would appear 
to be a waste of medical resources. In summary, the 
majority of patients with giant liver haemangioma are 
asymptomatic and are not liable to late complications. 
Selective further investigations are necessary if the 
diagnosis is uncertain, depending on the overall 
clinical assessment of the patient and the level of 
suspicion for malignancy. Once the diagnosis is 
confirmed and the lesion tends to remain static in 
size, the practice of undertaking regular scans for 
patients with asymptomatic giant liver haemangiomas 
may not be necessary.
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