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Abstract
Purpose: Giant hepatic haemangiomas are among the most common benign liver tumours, with an incidence ranging 
from 4.0% to 20.0%. Large hepatic haemangiomas can cause symptoms such as pain and bleeding. There is currently 
no gold standard in their treatment. One of the methods is transarterial bleomycin-lipiodol embolisation (B/LE).  
The aim of this study is to evaluate the efficacy of treating hepatic haemangiomas with B/LE.

Material and methods: We retrospectively reviewed 44 patients treated with B/LE between February 2021 and June 
2022 in the Department of Interventional Radiology and Neuroradiology, Medical University of Lublin. Before the 
procedure, all patients were examined by magnetic resonance imaging (MRI) or computed tomography. Vascularised 
lesions were embolised by intraarterial administration of a mixture of bleomycin and lipiodol, closing the vasculari
sation of the lesion, which was confirmed by control angiography. All patients were followed up clinically and by 
MRI for an average of 6 months. 

Results: The size of the examined haemangiomas before the procedure ranged from 5 to 16 cm. After the first pro-
cedure, 28 out of 44 patients had an essential reduction in the size of the haemangioma, while 16 patients had the 
procedure repeated. Eventually, the size of the haemangiomas decreased significantly (p ≤ 0.05). The average reduc-
tion in volume was 67.22%. Technical success, described as the reduction of blood supply to the haemangioma, was 
achieved in all the cases.

Conclusions: Transarterial B/LE is an effective procedure resulting in reduced size of haemangiomas and alleviation 
of symptoms.
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Introduction
Haemangiomas are benign lesions characterised by large 
vascular spaces lined with endothelial cells, and they rep-
resent approximately 73% of all benign liver tumours, 
with a prevalence ranging from 0.4% to 7.3% [1,2]. They 
are often incidentally discovered during unrelated imag-
ing and may remain asymptomatic, obviating the need for 
treatment [3-11]. While most haemangiomas are small and 
asymptomatic, nearly 20% grow larger than 7 cm, classified 
as giant and necessitating intervention [1,12]. Traditional 
approaches, such as surgical resection and enucleation, 
have been the mainstay for treating giant haemangiomas, 
but they come with a significant risk of complications, such 
as blood loss, bile leakage, ileus, and wound infection, with 
reported morbidity up to 21% [3,13-18].

The conventional surgical approach, fraught with 
complications, has prompted exploration into less inva-
sive options. 

The novel approach of transarterial chemoembolisa-
tion (TACE) utilises chemotherapeutic agents to achieve 
volume reduction by preventing blood vessel regrowth. 
Recent studies suggest that TACE with bleomycin and 
lipiodol emulsion (B/LE TACE) is an effective alterna-
tive for treating giant hepatic haemangiomas [19]. Other 
substances used for TACE include pingyangmycin, and 
radiofrequency ablation is also used [20-22].

Bleomycin, a cytotoxic antibiotic with potent antitu-
mour activity, induces DNA damage and inhibits DNA 
synthesis, effectively impeding cell proliferation. When 
administered during TACE, bleomycin specifically tar-
gets tumour cells within haemangiomas, leading to their 
destruction [18,23]. The non-specific inhibition and 
destruction of endothelial cells by bleomycin make it  
an ideal agent for haemangiomas, which are composed 
predominantly of such cells [18,23].

Conversely, lipiodol, a radiopaque contrast agent with 
embolic properties, is an iodine-containing oil selectively 
taken up by the tumour’s blood vessels. Serving as a car-
rier for the chemotherapeutic agent, lipiodol enhances its 
localisation within the tumour and prolongs its contact 
time with target cells. Additionally, lipiodol’s embolic ef-
fect contributes to blocking the blood supply to the tu-
mour, inducing ischaemia and subsequent tumour shrink-
age [18,24,25].

The combined use of bleomycin and lipiodol in chemo
embolisation procedures for giant hepatic haemangiomas 
presents a multimodal therapeutic approach. Bleomycin’s 
chemotherapeutic effect directly targets tumour cells, 
while lipiodol acts as a vehicle for drug delivery and facili-
tates vascular embolisation. This combined action aims to 
achieve tumour regression and symptom relief in patients 
with giant hepatic haemangiomas.

The purpose of this study was to evaluate the efficacy 
of TACE using a bleomycin and lipiodol mixture in the 
treatment of giant hepatic haemangiomas.

Material and methods

Participants

A retrospective cross-sectional study was conducted 
among 44 patients who were referred to the Department of 
Interventional Radiology and Neuroradiology at the Medi-
cal University in Lublin for TACE of giant hepatic haeman-
giomas treated with a bleomycin-lipiodol emulsion.

Primary diagnoses were established using computed 
tomography or magnetic resonance imaging, with assess-
ments including the number of haemangiomas, affected 
liver lobes, and haemangioma size.

The inclusion criteria for TACE of giant hepatic haeman-
giomas involved patients with hepatic haemangiomas larger 
than 7 cm in diameter, those with haemangiomas smaller 
than 7 cm but experiencing moderate-to-severe pain, and 
patients whose haemangioma size increased by at least 1 cm 
annually.

Eligibility for study participation required patients to 
have undergone B/LE TACE as the treatment method for 
giant hepatic haemangiomas.

Exclusion criteria included patients whose ha eman-
giomas had been treated surgically or through TACE with 
embolic agents other than bleomycin and lipiodol.

Ethical considerations

All procedures performed in the study involving human 
participants were in accordance with the ethical standards 
of the 1964 Helsinki Declaration. The study protocol was 
approved by the Ethics Committee of the Medical Univer-
sity of Lublin (KE-0254/158/2021). 

Technique

Embolisation was performed by an interventional radiolo-
gist with 10-years’ experience.

The procedure was performed under local anaesthe-
sia with access through the right femoral artery using 
the Seldinger technique. During the procedure, selective 
catheterisation of the haemangioma’s feeding artery was 
performed.

Under fluoroscopy, a water-in-oil (W–O) emulsion 
containing 15 IU of bleomycin powder (medac GmbH, 
Wedel, Germany) dissolved in 5 cc of normal saline was 
mixed with 10 cc of lipiodol (Guerbet, Villepinte, France) 
using standard 3-way stopcocks, followed by a slow injec-
tion into the artery feeding the haemangioma. According 
to the protocol, one dose of the emulsion was adminis-
tered. The embolisation end point was blood stasis of the 
tumour-feeding arteries (Figure 1).

After the procedure was performed, the patient was re-
ferred to the Gastroenterology Clinic at the Medical Uni-
versity of Lublin, where they were hospitalised for one day 
to monitor for potential complications. The patient was 
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subsequently discharged and scheduled for a follow-up 
examination.

Follow-up

The success of the treatment was determined by confirm-
ing the accurate delivery of the treatment (B/LE TACE) 
into the haemangioma, verified through post-embolisa-
tion magnetic resonance imaging. A follow-up magnetic 
resonance imaging scan was routinely recommended  
3-6 months after the procedure to assess the size of the hae
mangioma.

Clinical success was defined as a reduction in the hae-
mangioma by more than 50% compared to its pre-embo
lisation volume, accompanied by an improvement in 
symptoms during follow-up. To calculate the volume of 
the haemangioma, we considered its semi-ellipsoid shape, 
using the formula: maximum width × height × length  
× 0.52 (WHL × 0.52).

If the imaging results showed no significant reduction 
in the haemangioma size or if persistent refractory pain 
was observed, the chemoembolisation procedure was re-
peated.

Statistical methods

The statistical analysis was performed using RStudio ver-
sion 1.1.463 software (Boston, MA, USA). A p-value of 
< 0.05 was considered statistically significant. Assuming 

a non-normal distribution of data, median values were 
reported with the range. 

Results

Patient characteristics

In total, 44 patients who underwent chemoembolisation 
of hepatic haemangiomas between January 2021 and June 
2022 in the Department of Interventional Radiology and 
Neuroradiology at the Medical University of Lublin were 
included in the study. The median age of the patient cohort 
was 54 years (range, 28-80 years), with a female-to-male 
ratio of 3 : 1. The median target lesion diameter was 9.5 cm 
(range, 5-16 cm) and the median haemangioma volume 
was 447.83 cm³ (range, 207.48-1146.50 cm³), with 70.45% 
(n = 31) of patients having only one hepatic haemangioma 
(Table 1).

In 31.81% (n = 14) of cases, patients experienced symp-
toms of hepatic haemangiomas in the form of gastrointes-
tinal complaints, including abdominal pain, discomfort, 
a feeling of fullness in the right upper quadrant, nausea, 
early satiety, and postprandial bloating.

Most haemangiomas were observed predominantly 
within the right lobe of the liver, constituting 68.18% of 
the cases (n = 30). Haemangiomas located in both the left 
and right lobes were identified in 15.90% of cases (n = 7), 

Figure 1. Illustration of drug coverage of a haemangioma

A B

Table 1. Basic characteristics of patients

Characteristics Median Range

Age 54 years 28-80 years

Haemangioma diameter 9.5 cm 5-16 cm

Haemangioma volume 447.83 cm³ 207.48-1146.50 cm³

Table 2. Frequency and percent of localisation of haemangiomas

Location n (%)

Right lobe 30 (68.18)

Left and right lobe 7 (15.90)

Left lobe 6 (13.63)

Quadrate lobe 1 (2.27)
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while those exclusively within the left lobe accounted for 
13.63% (n = 6). A minimal occurrence of haemangiomas 
in the quadrate lobe was noted, representing 2.27% of 
cases (n = 1) (Table 2).

Treatment efficacy

Among 44 patients, 63.63% (n = 28) underwent one pro-
cedure, while 36.36% (n = 16) underwent 2 procedures, 
indicating the need for subsequent intervention. The de-
cision for subsequent embolisation was made based on 
a follow-up examination. 

In the group of patients achieving therapeutic success 
after one procedure, the median percentage of haemangi-
oma volume reduction was 63.45% (range, 53.72-83.39%).

Patients whose percentage of haemangioma volume 
reduction was less than 50% were qualified for a repeated 
procedure. Of the patients qualified for a repeat proce-
dure, the median percentage of haemangioma volume 
reduction was 18.25% (range, 8.25-42.83%) after first em-
bolisation. After repeated embolisation, the median per-
centage of haemangioma volume reduction was 67.22% 
(range, 52.13-81.23%). 

A follow-up examination was performed after an aver-
age of 126 days (range, 91-201).

An over 50% reduction in haemangioma volume was 
achieved in 100% of cases after a maximum of 2 TACE 
procedures with bleomycin and lipiodol. 

In patients with symptomatic hepatic haemangiomas, 
symptoms resolved. At follow-up, none of the patients re-
ported any complications.

Discussion
Liver haemangiomas exhibit a lack of specific symptoms 
and typically present as incidental findings in imaging 
studies. Literature reports indicate detection rates of liver 
haemangiomas by ultrasound, CT, and MRI at 57-90.5%, 
73-92.2%, and 97%, respectively [13,26-30]. Small, asymp-
tomatic hepatic haemangiomas necessitate clinical obser-
vation and conservative management [18]. Conversely,  
giant haemangiomas may manifest with symptoms such 
as pain, abdominal fullness, or a palpable mass in the up-
per abdomen. Potential causes of pain include thrombosis, 
infarction, haemorrhage into the lesion, pouch distension, 
and compression of adjacent structures [13,31-35]. In rare 
instances, severe complications such as obstructive jaun-
dice, Kasabach-Merritt syndrome, gastric outlet obstruc-
tion, or intra-abdominal haemorrhage due to rupture may 
occur [34,35]. According to the literature, the incidence of 
spontaneous rupture of hepatic haemangiomas ranges from 
1 to 4% [34-37]. Notably, post-rupture mortality in hepatic 
haemangiomas can reach as high as 70% [13,35,38,39]. 
Furthermore, a universally accepted standard treatment 
for liver haemangiomas is currently lacking.

Among the available treatments for giant hepatic hae-
mangioma are surgical resection and, from interventional 
radiology, TACE, ablation, and percutaneous sclerothera-
py. In the literature, there are only a few studies describing 
TACE as an effective treatment for giant hepatic haeman-
gioma. The efficacy of embolisation with bleomycin on 
a group of 26 patients with 32 lesions has been described; 
one patient developed ischemic cholecystitis as a compli-
cation of the procedure [13]. The efficacy of embolisa-
tion with pingyangmycin has also been investigated [40]. 
There have been 2 studies examining the effectiveness of 
pingyangmycin-lipiodol embolisation: the first on a group 
of 98 patients [41] and the second on a group of 836 pa-
tients [42].

There have only been 3 papers reporting on the efficacy 
of treating giant hepatic haemangiomas with bleomycin 
and lipiodol. A study conducted by Kacal reported a tech-
nical success rate of 100% and a clinical success rate of 
80.6% in a study group of 31 patients, with the most com-
mon range of volume reduction being 70-80%. Half of the 
patients experienced post-embolisation syndrome [18]. 
Additionally, a paper on 241 patients reported 100% tech-
nical success of TACE in the treatment of giant hepatic 
haemangiomas. At 12-month follow-up, a reduction rate 
of >50% of the lesions’ largest diameter was achieved in 
170 out of 196 patients (86.7%). No serious complications 
were observed after the procedure [43].

Serious complications of TACE with bleomycin- 
lipiodol have been documented mainly in single case re-
ports or as a minority in larger studies, indicating their 
rare occurrence. These complications include hepatic 
artery dissection, cholecystitis, liver failure, intrahepatic 
haemorrhage, hepatic infarction, intrahepatic oedema, 
and splenic infarction [42,44,45]. Additionally, complica-
tions involving the biliary tract occur in only 0.87-4.00% 
of cases [46-48]. During TACE, there is a risk that the he-
patic arteries or arterioles supplying the bile duct may em-
bolise, leading to ischaemic necrosis of the bile duct [18]. 
The approach to treating biliary tract injury after TACE 
has not yet been established. Earlier reports suggested that 
mild dilatation of the intrahepatic bile ducts may not re-
quire specific treatment, and that regular clinical observa-
tion is sufficient [49,50].

This study has several limitations, primarily due  
to its retrospective design, which often restricted accurate 
assessment of the haemangioma volume prior to TACE. 
Additionally, the small sample size represents a further 
limitation. Diagnosis relied on characteristic imaging 
features, with no biopsies conducted, because biopsy  
is generally unnecessary for benign lesions such as hae-
mangiomas. Consequently, future prospective studies 
with extended follow-up are essential to more accurately 
evaluate the safety and efficacy of TACE using bleomy-
cin and lipiodol in patients with large hepatic haeman
giomas.
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Conclusions
This study demonstrates that TACE with bleomycin and 
lipiodol is an effective treatment modality for giant he-
patic haemangiomas. The absence of serious complica-
tions post procedure positions TACE as a safer alternative 
compared to other treatment methods for hepatic hae-
mangiomas. However, the retrospective design and lim-
ited long-term follow-up of this study necessitate further 
prospective investigations to validate these findings and 
provide a more comprehensive assessment of the safety 
and efficacy of this therapeutic approach.

Disclosures
1. �Institutional review board statement: The study was 

approved by the Bioethics Committee of the Medical 
University of Lublin, with approval number: KE-0254/ 
158/2021. 

2. Assistance with the article: None. 
3. Financial support and sponsorship: None.
4. Conflicts of interest: None.

References

1.	 Bolger K, Choudhary MM, Kouri B. Transarterial chemoemboliza-
tion as the primary treatment for a super-giant hepatic hemangioma. 
Radiol Case Rep 2023; 18: 94-96. 

2.	 Toro A, Mahfouz AE, Ardiri A, Malaguarnera M, Malaguarnera G, 
Loria F,  et al. What is changing in indications and treatment of he-
patic hemangiomas. A review. Ann Hepatol 2014; 13: 327-339.

3.	 Furumaya A, Van Rosmalen BV, Takkenberg RB, van Delden OM, 
Dejong CHC, Verheij J, van Gulik TM. Transarterial chemo embo-
lization and lipiodolization for hepatic haemangioma. Cardiovasc 
Intervent Radiol 2019; 42: 800-811. 

4.	 Stankiewicz R, Kobryn K, Patkowski W, Krawczyk M. Management 
of giant hepatic hemangioma in atypical localization; report of a case 
and literature review. Pol Przegl Chir 2015; 87: 139-142.

5.	 Ng WW, Cheung YS, Lee KF, Wong J, Yu SC, Lee PS, Lai PB. Is regu
lar follow-up scan for giant liver haemangioma necessary? Hong 
Kong Med J 2007; 13: 353-358.

6.	 Yamagata M, Kanematsu T, Matsumata T, Utsunomiya T, Ikeda Y, 
Sugimachi K. Management of haemangioma of the liver: compari-
son of results between surgery and observation. Br J Surg 1991; 78: 
1223-1225.

7.	 Farges O, Daradkeh S, Bismuth H. Cavernous hemangiomas of the 
liver: are there any indications for resection? World J Surg 1995; 19: 
19-24. 

8.	 Okano H, Shiraki K, Inoue H, Ito T, Yamanaka T, Deguchi M, et al. 
Natural course of cavernous hepatic hemangioma. Oncol Rep 2001; 
8: 411-414. 

9.	 Pietrabissa A, Giulianotti P, Campatelli A, Di Candio G, Farina F, 
Signori S, Mosca F. Management and follow-up of 78 giant haeman-
giomas of the liver. Br J Surg 1996; 83: 915-918. 

10.	Tait N, Richardson AJ, Muguti G, Little JM. Hepatic cavernous hae-
mangioma: a 10 year review. Aust N Z J Surg 1992; 62: 521-524. 

11.	Trastek VF, van Heerden JA, Sheedy PF 2nd, Adson MA. Cavernous 
hemangiomas of the liver: resect or observe? Am J Surg 1983; 145: 
49-53. 

12.	Dong W, Qiu B, Xu H, He L. Invasive management of symptomatic he-
patic hemangioma. Eur J Gastroenterol Hepatol 2019; 31: 1079-1084. 

13.	Bozkaya H, Cinar C, Besir FH, Parıldar M, Oran I. et al. Minimally 
invasive treatment of giant haemangiomas of the liver: embolisation 
with bleomycin. Cardiovasc Intervent Radiol 2014; 37: 101-107.

14.	Martínez-González MN, Mondragón-Sánchez R, Mondragón- 
Sánchez A, Gómez-Gómez E, Garduño-López AL, Bernal-Maldo
nado R, et al. Cavernous hemangioma of the liver and hepatic  
hemangiomatosis. Indications and results of the surgical resection. 
Rev Gastroenterol Mex 2003; 68: 277-282 [Article in Spanish]. 

15.	Özden İ. Long-term results of surgery for liver hemangiomas. Arch 
Surg 2000; 135: 978-981. 

16.	Yu M, Lee W, Chao T, Chen M, Ho H, Wu T, et al. Surgical manage-
ment of giant hepatic hemangiomas: complications and review of the 
literature. Biomed J 2012; 35: 70.

17.	Brouwers MM, Peeters PMJG, De Jong KP, Haagsma EB, Klompma
ker IJ, Bijleveld CM, et al. Surgical treatment of giant haemangioma 
of the liver. Br J Surg 1997; 84: 314-316. 

18.	Duxbury MS, Garden OJ. Giant haemangioma of the liver: observa-
tion or resection? Digest Surg 2010; 27: 7-11. 

19.	Akhlaghpoor S, Torkian P, Golzarian J. Transarterial bleomycin- 
lipiodol embolization (B/LE) for symptomatic giant hepatic heman-
gioma. CardioVascular and Interventional Radiology 2018; 41: 1674-
1682. 

20.	Zeng Q, Li Y, Chen Y, Ouyang Y, He X, Zhang H. Gigantic cavernous 
hemangioma of the liver treated by intra-arterial embolization with 
pingyangmycin-lipiodol emulsion: a multi-center study. Cardiovasc 
Intervent Radiol 2004; 27: 481-485.

21.	Fei L, Hongsong X. Effectiveness of microwave ablation for the treat-
ment of hepatic hemangioma – meta-analysis and meta-regression. 
Int J Hyperthermia 2023; 40: 2146214. DOI: 10.1080/02656736. 
2022.2146214.

22.	Ji J, Gao J, Zhao L, Tu J, Song J, Sun W. Computed tomography- 
guided radiofrequency ablation following transcatheter arterial 
embolization in treatment of large hepatic hemangiomas. Medicine 
(Baltimore) 2016; 95: e3402. DOI: 10.1097/MD.0000000000003402.

23.	Li Y, Jia Y, Li S, Wang W, Wang Z, Wang Y, et al. Transarterial 
chemoembolization of giant liver haemangioma: a multi-center study 
with 836 cases. Cell Biochem Biophys 2015; 73: 469-472. 

24.	Karhunen P. Benign hepatic tumors and tumour-like conditions in 
men. J Clin Pathol 1986; 39: 183-188. 

25.	Idée JM, Guiu B. Use of lipiodol as a drug-delivery system for trans
catheter arterial chemoembolization of hepatocellular carcinoma: 
a review. Crit Rev Oncol Hematol 2013; 88: 530-549. 



Krzysztof Pyra, Eryk Mikos, Maciej Szmygin, Łukasz Światłowski, Andreas Bibok, Francesco Giurazza, et al. �

e470 © Pol J Radiol 2025; 90: e465-e470

26.	Sun JH, Nie CH, Zhang YL, Zhou GH, Ai J, Zhou TY, et al. Trans
catheter arterial embolization alone for giant hepatic hemangioma. 
PLoS One 2015; 10: e0135158. DOI: 10.1371/journal.pone.0135158.

27.	Anderson SW, Kruskal JB, Kane RA. Benign hepatic tumors and iat-
rogenic pseudotumors. Radiographics 2009; 29: 211-229. 

28.	Perkins AB, Imam K, Smith WJ, Cronan JJ. Color and power Dop-
pler sonography of liver hemangiomas: a dream unfulfilled? J Clin 
Ultrasound 2000; 28: 159-165.

29.	Yamashita Y, Ogata I, Urata J, Takahashi M. Cavernous hemangioma 
of the liver: pathologic correlation with dynamic CT findings. Radio
logy 1997; 203: 121-125. 

30.	McFarland EG, Mayo-Smith WW, Saini S, Hahn PF, Goldberg MA, 
Lee MJ. Hepatic hemangiomas and malignant tumors: improved dif-
ferentiation with heavily T2-weighted conventional spin-echo MR 
imaging. Radiology 1994; 193: 43-47. 

31.	Lee MG, Baker ME, Sostman HD, Spritzer CE, Paine S, Paulson EK, 
Keogan MT. The diagnostic accuracy/efficacy of MRI in differenti-
ating hepatic hemangiomas from metastatic colorectal/breast carci-
noma: a multiple reader ROC analysis using a jackknife technique.  
J Comput Assist Tomogr 1996; 20: 905-913. 

32.	Herman P, Costa ML, Machado MA, Pugliese V, D’Albuquerque LA, 
Machado MC, et al. Management of hepatic hemangiomas: a 14-year 
experience. J Gastrointest Surg 2005; 9: 853-859.

33.	Erdogan D, Busch OR, van Delden OM, Bennink RJ, ten Kate FJ, 
Gouma DJ, van Gulik TM. Management of liver hemangiomas ac-
cording to size and symptoms. J Gastroenterol Hepatol 2007; 22: 
1953-1958. 

34.	Ribeiro MA Jr, Papaiordanou F, Gonçalves JM, Chaib E. Spontaneous 
rupture of hepatic hemangiomas: a review of the literature. World  
J Hepatol 2010; 2: 428-433. 

35.	Yamamoto T, Kawarada Y, Yano T, Noguchi T, Mizumoto R. Spon-
taneous rupture of hemangioma of the liver: treatment with tran-
scatheter hepatic arterial embolization. Am J Gastroenterol 1991; 86: 
1645-1649. 

36.	Chen ZY, Qi QH, Dong ZL. Etiology and management of hemmor-
rhage in spontaneous liver rupture: a report of 70 cases. World J Gas-
troenterol 2002; 8: 1063-1066. 

37.	Jain V, Ramachandran V, Garg R, Pal S, Gamanagatti SR, Srivastava DN. 
Spontaneous rupture of a giant hepatic hemangioma – sequential 
management with transcatheter arterial embolization and resection. 
Saudi J Gastroenterol 2010; 16: 116-119. 

38.	Schnelldorfer T, Ware AL, Smoot R, Schleck CD, Harmsen WS, Na-
gorney DM. Management of giant hemangioma of the liver: resection 
versus observation. J Am Coll Surg 2010; 211: 724-730.

39.	Ohishi H, Uchida H, Yoshimura H, Ohue S, Ueda J, Katsuragi M, et al. 
Hepatocellular carcinoma detected by iodized oil. Use of anticancer 
agents. Radiology 1985; 154: 25-29. 

40.	Yedibela S, Alibek S, Müller V, Aydin U, Langheinrich M, Lohmüller C, 
et al. Management of hemangioma of the liver: surgical therapy or 
observation? World J Surg 2013; 37: 1303-1312. 

41.	Schnelldorfer T, Ware AL, Smoot R, Schleck CD, Harmsen WS, Na-
gorney DM. Management of giant hemangioma of the liver: resection 
versus observation. Am Coll Surg 2010; 211: 724-730. 

42.	Duxbury MS, Garden OJ. Giant haemangioma of the liver: observa-
tion or resection? Digest Surg 2010; 27: 7-11. 

43.	Yuan B, Zhang J, Duan F, Wang MQ. Medium and long-term out-
come of superselective transcatheter arterial embolization with lipi-
odol–bleomycin emulsion for giant hepatic hemangiomas: results in 
241 patients. J Clin Med 2022; 11: 4762. DOI: 10.3390/jcm11164762.

44.	Jin S, Shi XJ, Sun XD, Wang SY, Wang GY. Sclerosing cholangitis sec-
ondary to bleomycin-iodinated embolization for liver hemangioma. 
World J Gastroenterol 2014; 20: 17680-17685. 

45.	Özden İ, Poyanlı A, Önal Y, Demir AA, Hoş G, Acunaş B. Superse-
lective transarterial chemoembolization as an alternative to surgery 
in symptomatic/enlarging liver hemangiomas. World J Surg 2017; 
41: 2796-2803. 

46.	Xu H, Yu X, Hu J. The risk assessment and clinical research of bile 
duct injury after transcatheter arterial chemoembolization for hepa-
tocellular carcinoma. Cancer Manag Res 2021; 13: 5039-5052. 

47.	Miyayama S, Yamashiro M, Okuda M, Yoshie Y, Nakashima Y, Ikeno H, 
et al. Main bile duct stricture occurring after transcatheter arterial 
chemoembolization for hepatocellular carcinoma. Cardiovasc. Interv 
Radiol 2010; 33: 1168-1179. 

48.	Dhamija E, Paul SB, Gamanagatti SR, Acharya SK. Biliary compli-
cations of arterial chemoembolization of hepatocellular carcinoma. 
Diagn Interv Imaging 2015; 96: 1169-1175. 

49.	Boulin M, Adam H, Guiu B, Aho LS, Cercueil JP, Di Martino C, et al. 
Predictive factors of transarterial chemoembolisation toxicity in un-
resectable hepatocellular carcinoma. Dig Liver Dis 2014; 46: 358-362. 

50.	Thompson CM, Saad NE, Quazi RR, Darcy MD, Picus DD, Me- 
nias CO. Management of iatrogenic bile duct injuries: role of the 
interventional radiologist. Radiographics 2013; 33: 117-134.


