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A B S T R A C T   

Introduction and importance: Hepatic hemangiomas are the most common benign liver tumors, which in most 
cases are small in size and do not require specific treatment. Giant hepatic hemangiomas are a rare pathology. 
The purpose of this report is to demonstrate the case of combined treatment of giant hepatic hemangioma. 
Case presentation: A man of the Caucasian race, 37 years old, appealed to the clinic with a complaint about the 
presence of palpable abdominal mass. During the examination a giant cavernous hemangioma of the left lobe of 
the liver with a vertical size of up to 210 mm was discovered. Endovascular transarterial embolization (ETE) of 
tumor-feeding hepatic artery followed by radical surgery on mass removal is performed. 
Clinical discussion: Giant hemangiomas often cause compression of nearby structures and cause symptoms such as 
pain, abdominal discomfort, nausea, early food saturation, etc. Cases of spontaneous rupture of cavernous 
hemangioma, including fatal outcome, are also described. We suggest that some patients should go through 
surgical treatment even if they do not have any complaint. 
Conclusions: Our experience shows that endovascular embolization of the hepatic arteries can be effectively 
applied as a pre-surgical preparation method in order to reduce hemangioma size and blood loss volume during 
surgical intervention.   

1. Introduction 

Hepatic hemangiomas are the most common benign liver tumors. 
The frequency of occurrence in the population reaches from 0.4 to 20% 
[1,2]. One of the most current issues is the diagnosis of giant hepatic 
hemangiomas. Although, imaging characteristics of hemangiomas at 
computed tomography (CT) and magnetic resonance imaging (MRI) are 
well known: progressive peripheral nodal enhancement at dynamic 
cross-sectional studies and delayed centripetal filling at intravenous 
contrast examination, there are a wide range of atypical variants: 
hemangioma with centrifugal enhancement, hemangioma with calcifi
cates, sclerosing hemangioma, etc., which cause difficulties in the 
diagnosis process [3,4]. For this reason, a possibility of biopsy of mass is 
considered. However, this method involves a high risk of hemorrhagic 
complications, as a result of which it is not recommended [2,5]. Cases of 
fatality after performing thin-needle aspiration biopsy of hepatic hem
angioma are described [6]. 

Cases of spontaneous rupture of cavernous hemangioma [7], 
including fatal outcome [8], are also described. Moreover, in a study by 

Yedibela et al. with the separation of patients into surgical treatment 
and dynamic follow-up groups, two cases with fatality were recorded in 
the follow-up group as a result of spontaneous hemangioma rupture [9]. 

The risk of spontaneous and traumatic hemangioma rupture is small. 
In case of progression of this complication, the probability of fatality is 
very high and is 70% [7,10]. 

Traditional approaches to treating hemangiomas are hepatic resec
tion and mass enucleation. Transarterial embolization is currently an 
alternative option in choosing a method of surgical treatment for hepatic 
hemangiomas with a size of more than 15 cm [11–13]. 

We demonstrate a case of successful combined treatment of asymp
tomatic giant hepatic hemangioma, during which ETE of the tumor- 
feeding hepatic artery, followed by radical surgery on mass removal, 
was sequentially performed. 

This case report has been reported in line with the SCARE 2020 
criteria [14]. 
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2. Case report 

A man of the Caucasian race, 37 years old, appealed to the clinic with 
a complaint about the presence of palpable abdominal mass. Ultrasound 
scanning detected large-sized mass (21.0 * 20.1 cm) from the left lobe of 
the liver. Notably, there were no symptoms and signs, the mass did not 
affect the patient's quality of life. Hereditary, social history without 
abnormalities. 

On palpation of the abdominal cavity, a rounded, pain-free, immo
bile mass from the epigastric to the paraumbilical area is determined. 
Laboratory blood tests revealed an increase in total bilirubin levels to 
1.67 (norm is <1.20 mg/dl) and fibrinogen to 735 (norm is 200–400 
mg/dl). During CT examination of abdominal organs, a giant hyper
vascular mass was detected in the left lobe of the liver (S3, S4) 205 * 154 
* 210 mm with the parenchyma pushed upwards, with close adherence 
to the stomach, duodenum, pancreas gland and gallbladder with signs of 
their pronounced compression. Compression of the stomach outside is 
confirmed by esophagogastroduodenoscopy (EGDS). The mass had an 
irregular shape, clear bulging contours with the presence of partitions 
and the formation of multiple cavities. The left lobular hepatic artery 
and its segmental branch of segment III are highly hypertrophied; the 
diameter of the left hepatic artery is up to 5–5.5 mm. The left portal vein 
is compressed and occluded by a tumor. The portal vein is expanded to 
22 mm. At intravenous dynamic contrasting, there is an accumulation of 
contrast starting from the peripheral segments in the arterial phase with 
diffusion to the mass center in the delayed phase (Fig. 1). At MRI, a 
similar image with hypointense mass in the T1 mode, hyperintense mass 
in the T2 mode was obtained. The findings indicate a giant cavernous 
hemangioma. 

Given the giant tumor size, upper gastrointestinal (GIT) organ 
compression, a possibility of a spontaneous or traumatic rupture of a 
hemangioma, followed by intra-abdominal bleeding, the benign nature 
of a disease and also complexity of ensuring access to hepatoduodenal 
ligament elements, it was decided at the first stage to perform the ETE of 
the hemangioma-feeding artery as pre-surgery preparation for reduction 
in volume of intraoperative blood loss and also reduction in size of mass 
and so that to ensure safety of future radical surgery. 

Selective embolization of left hepatic artery branches is performed 
by microspheres “Embosphere 900-1200” and “Axium” spirals. The 
post-surgery period was without complications. 

On the 24th day after ETE, a control CT of abdominal organs was 
performed in order to assess the dynamics of the mass sizes. The 
maximum vertical hemangioma dimension decreased to 150 mm 
(Fig. 2). 

A significant decrease in tumor volume provided safe access to 
hepatoduodenal ligament elements, hepatic veins; on the 25th day after 
ETE, the mass was completely removed by performing left-sided hepa
tectomy through access of the “Mercedes” type, which is associated with 
the giant size of the hemangioma, as well as for the convenience and 
safety of working with large vascular bundles (Fig. 3). The intervention 

was completed by installing a hemostatic sponge on the liver stump and 
draining the abdominal cavity with two drainage tubes under the liver 
on the right. The duration of surgery was 225 min, intraoperative blood 
loss − 200 ml. Morphological examination of removed medication 
confirmed the cavernous hepatic hemangioma. The post-surgery period 
was without complications, drainage was removed from abdomen on the 
10th day, which was due to the need of control the bile leakage and 
prevention the biloma development. The patient in satisfactory condi
tion was discharged on the 12th day after the surgery. During a control 
examination in 5 months, there are no complaints, control CT of 
abdominal organs without abnormalities. 

3. Discussion 

Cavernous hepatic hemangiomas are benign masses, which in most 
cases are small in size (<4 cm). As for the term “giant hemangioma”, 
there is no generally accepted definition in the literature. According to 
some authors, tumors more than 4–5 cm in diameter [15,16] are 
considered giant, according to others − more than 10 cm [1]. Heman
giomas of small sizes are usually found by chance, have asymptomatic 
course and do not require treatment, only dynamic follow-up is enough 
[9]. Giant hemangiomas often cause compression of nearby structures 
and cause symptoms such as pain, abdominal discomfort, nausea, early 
food saturation, etc. [4]. 

The choice of method of surgery intervention is important. Several 
studies comparing mass enucleation with hepatic resection have 
demonstrated that enucleation is associated with lower mortality, 
shorter duration of surgery, less blood loss and fewer complications 
[17,18]. During enucleation, more hepatic parenchyma is saved [18]. 
However, a single-center study, which included 86 patients with hem
angioma > 10 cm, conducted by Zhang et al., did not reveal a significant 
difference between enucleation and resection relative to the duration of 
surgery, amount of blood loss, complications and period of hospitali
zation [19]. 

Transarterial embolization of the tumor-feeding artery is currently 
an important option in the treatment of hemangiomas. In multicenter 
study, including 836 patients, conducted by Li Y. et al., the role of 
transarterial chemoembolization using pingyangmycin-lipiodol as a safe 
and effective method that significantly reduces the volume of hepatic 
hemangioma is proved [13]. According to other authors, ETE should not 
be used as an independent method of treating hepatic hemangioma, 
since it does not exclude possible complications and the probability of 
revascularization and relapse [2,12]. However, the publications note the 
important role of ETE as a pre-surgery preparation method to reduce 
intraoperative blood loss and tumor size. 

The time interval between the performance of ETE and hepatic 
resection is the subject of debate. A number of authors propose to 
conduct interval CT monitoring to determine the size of hemangioma 
before considering the scope of radical intervention [11,20]. However, 
Zhou et al., and Seo H. et al. noted that increased interval between ETE 

Fig. 1. Axial (A), sagittal (B), and coronal (C) images in CT.  
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and hepatic resection leads to development of post-embolization pain 
syndrome, migration of embolization agent and development of intes
tinal obstruction [12,20]. The authors recommend the urgent surgery 
the following day after ETE. 

In the present case, in connection with emergence of symptoms of an 
acute respiratory viral infection at the patient and an intense epidemi
ological situation on new coronavirus infection of SARS-CoV-2, surgery 
on mass removal was performed on the 25th day after ETE. Despite this, 
the above-described complications were not observed. Pre-surgery ETE 
contributed to a reduction in the size and volume of intraoperative blood 
loss (200 ml). 

4. Conclusion 

Our experience shows that endovascular embolization of the hepatic 
arteries can be effectively used as a method of pre-surgery preparation in 
order to reduce intraoperative blood loss and the size of giant hepatic 
hemangiomas. 

For now an issue concerning the interval between the performance of 
ETE and hepatic resection remains unresolved. Further research is 
needed to clarify this situation. 
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