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SUMMARY

Introduction/Objective Liver hemangioma is the most common benign tumor of the liver, with esti-
mated prevalence of 2.5-4%. This study aimed to investigate the prevalence and clinical characteristics
of hepatic hemangioma in one primary care center in Serbia.

Methods We conducted a cross-sectional study, which included patients examined in the Dr Simo
Milosevi¢ Primary Care Center in Belgrade, Serbia (December 2017 - March 2020). Patients with suspected
atypical changes, malignancies, viral hepatitis infections, and liver cirrhosis were excluded from the study.
Results A total of 567 patients were included in this study (men 42.5%). In 27 patients (4.76%) a diagnosis
of hemangioma was made (male:female ratio: 1.1:1). The total number of hemangiomas detected was
48. Hemangiomas were most commonly found in the right liver lobe (32/48, 66.7%). In this study, hem-
angiomas were most commonly localized in the fourth liver segment (11/48, 22.9%). The mean diameter
of the hemangioma was 13.8 mm. In the half of patients diagnosed with hemangioma, more than one
hemangioma was detected (13/27, 48.1%).

Conclusion Hemangiomas of the liver are commonly multiple. No sex difference in hemangioma preva-
lence was noted. The right liver lobe is the most common hemangioma localization in this study cohort.
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INTRODUCTION

The liver hemangioma is the most common be-
nign tumor of the liver [1, 2]. Hemangiomas
are the third most common liver lesion with
a frequency of 3.6%, after focal fatty sparing
of the liver with prevalence of 6.3% and liver
cysts with prevalence of 5.8% [3]. The number
of hemangiomas in patients has increased in
recent years, most likely due to the increased
number of medical examinations. Its incidence
ranges 2.5-4% in ultrasound series.

In most studies hemangiomas were more
frequent in female than in men, with ratio of
5:1 to 1.9:1. Hemangiomas were most common
in patients 30-60 years old [4-9].

There are three types of liver hemangioma:
cavernous, capillary, and anastomosing hem-
angiomas. The most frequent is cavernous
hemangioma [10]. Ultrasound has proven to
be a sovereign method for diagnosing hepatic
hemangiomas with an assessment of sensitivity
of 96.9% and specificity of 60.3% [11]. Most
of the patients with liver hemangioma have no
symptoms. Treatment is not necessary if the
tumor is asymptomatic and patients are only
followed up [12]. If the tumor size increases,
it can cause symptoms such as abdominal dis-
comfort, pain, distension, vomiting, poor ap-
petite, pressure on the local structures and even
serious complications such as tumor rupture

or bleeding [13]. In that case, the surgery is a
choice of treatment [14, 15, 16].

To date, there are lack of epidemiological
data on the frequency of liver hemangiomas
in our region. There are few available studies,
done in Germany, Italy, Iran, China, and Chile
[3,4,6,9,17].

This study is aimed at investigating the
prevalence and clinical characteristics of he-
patic hemangioma in one primary care center
in Serbia. According to our knowledge, studies
like this have not previously been conducted in
this field in our region.

METHODS

Data for this cross-sectional study were col-
lected during regular ultrasound examinations
in the Dr. Simo Milosevi¢ Primary Care Center,
Belgrade, Serbia, in the period from December
2017 to March 2020. Data were collected from
a review database of two physicians who per-
formed the real-time gray-scale sonography.
The study population includes patients older
than 18 years old who underwent an abdominal
ultrasound. Patients were referred for an ultra-
sound examination by a general practitioner as
part of regular medical check-ups or because
of abdominal pain, abdominal discomfort and
due to regular control of the underlying disease.
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Figure 1. Ultrasound appearance of a typical hepatic hemangioma

Patients with suspected atypical changes, malignancies,
viral hepatitis infections and liver cirrhosis who were di-
agnosed with liver lesions were excluded from the study.

During the examination, in addition to the basic ab-
dominal ultrasound data, data on the size, location, and
number of liver hemangiomas were also recored. The di-
agnosis of the hepatic hemangioma was determined using
ultrasound parameters, which include homogenous hyper-
echoic mass with acoustic enhancement, sharp margins,
and absence of halo sign [18] (Figure 1). Each case that was
not typical was sent for further diagnosis and was excluded
from the study.

The examination was done on SIEMENS ACUSON
NX3 Elite and TOSHIBA Xario 100 xario devices.

The study is conducted in accordance with Good
Clinical Practice guidelines (ICH-GCP), the Declaration
of Helsinki and applicable local regulations. The study
protocol was approved by the Institutional Ethics Review
Board of the Dr. Simo Milo$evi¢ Primary Care Center,
Belgrade, Serbia. Patient consent was waived due to the
retrospective nature of the study.

Statistical analysis

All collected data were statistically processed in IBM SPSS
Statistics, Version 20.0 (IBM Corp., Armonk, NY, USA).
For continuous variables, the mean and standard deviation
were calculated, while categorical attributes were presented
in absolute and relative frequencies. The Mann-Whitney U
test was used to compare the mean size. Corrected p-values
< 0.05 were considered statistically significant.
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RESULTS

In this study, 567 patients met the criteria for inclusion,
of whom 326 were female (57.5%), and 241 were men
(42.5%). The mean age of patients was 61 * 13 years. The
number of patients diagnosed with hemangiomas was 27
(4.76%). Among patients with diagnosed hemangiomas, a
total number of 48 individual hemangiomas were found.
Out of this number, 13 (48.1%) patients were female and 14
(51.9%) were male, with a ratio of 1:1.1. Descriptive clini-
cal characteristics of the group are described in Table 1.

Table 1. Demographic characteristics

Variables N (%)
Sex Male 241 (42.5)
(N=567) Female 326 (57.5)
Mean *
'(A,\?i 567) Without hemangioma 62.02 +
With hemangioma 570+
Hemangioma N (%)
localization Left lobe 16 (33.3)
(N=48) Right lobe 32(66.7)
Patients with N (%)
hemangioma Multiple hemangiomas 13 (48.1)
(N=27) Single hemangioma 14 (51.9)
) Mean =
(Sﬁl:e;é;l)ze Without hemangioma | 978+ |p=0.338
With hemangioma 95.7 +
. . Mean =
I("'\lvir;;e) Without hemangioma | 131.53 + | p=0.044
With hemangioma 12537+

The mean age of patients diagnosed with hemangiomas
was 57 + 13 years old (range 30-88 years). Hemangiomas
were most commonly diagnosed in patients aged 60-69
years (11, 40.7%). The distribution of other age groups
with decreasing frequency was as follows: 50-59 years (7,
25.9%), 40-49 years (4, 14.8%), 30-39 years (3, 11.1%),
80-89 years (2, 7.4%).

The mean size of the hemangioma was 13.8 + 8.2 mm.
The largest hemangioma was 42 mm in diameter and the
smallest one was 5 mm in diameter. There is no statisti-
cally significant difference between men and women in
the mean values of hemangioma size (p > 0.05). The size
of the hemangioma was missing in two patients. Only one
hemangioma was larger than 40 mm, which classifies as
the giant hemangioma. The distribution of hemangiomas
according to their diameter is presented in detail in Table 2.

Table 2. Distribution of hemangiomas according to the greatest
diameter

Size of hemangioma (mm) Frequency n (%)
<10 16 (34.8)
10-19 21 (45.6)
20-29 7(15.2)
30-39 1(2.2)
> 40 1(2.2)
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The most common hemangioma localization was the
right liver lobe (n = 32, 66.7%). The distribution of hem-
angiomas by segments is presented in Figure 2.

RIGHT LOBE-UNDETERMINED 2.0% (1)

Figure 2. Distribution of hepatic hemangiomas based on the liver
segments

Thirteen (48.1%) patients had two or more hemangio-
mas (nine male, four female). Out of 27 patients diagnosed
with hemangioma, eight (29.62%) had previously known to
have the liver hemangioma. Data were not available regard-
ing the method used for the initial diagnosis. The patients
were instructed and advised to have a follow-up visit in
one year (n = 4, 14.81%), or were referred to the hepa-
tologist for a further diagnostic work-up (n =7, 25.92).
Data regarding the follow-up plan was not available for
the remaining patients (n = 8, 29.62%).

DISCUSSION

Cavernous hemangioma accounts for 55% of all benign
liver tumors [1]. The most common symptoms associ-
ated with hepatic hemangioma are abdominal pain and
discomfort [5]. There is limited data on the incidence of
liver hemangiomas in the general population diagnosed
by ultrasound. Our results indicate that the frequency of
hemangiomas in our center diagnosed by ultrasound is
4.76%. This frequency is a similar as in previous published
studies from Germany, Italy, and Iran, performed using
ultrasound [3, 6, 9]. In a large retrospective cross-sectional
study conducted by Mocchegiani et al. [9], the incidence
of diagnosed hemangiomas was 2.5% in a population of
83,181 patients undergoing computed tomography (CT)
and magnetic resonance imaging (MRI). In the study done
by Horta et al. [17], among 1184 patients, 61 (5%) were
found to have a hemangioma detected by CT. Liver hem-
angiomas were identified by ultrasound in 1640 of 45,319
patients (3.3%) in a German study [3]. A study by He et al.
[19] indicates that the frequency of hepatic hemangioma in
a population of 246,149 examined patients is 1.2%.

In our study, hemangiomas were found to be similar
between men and women, with the ratio of male to fe-
male 1.1:1. Our study, along with several others, suggests
that hemangiomas are not more common in females as
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previously believed, and their prevalence is nearly equal
between the sexes [3, 9, 20]. According to Mocchegiani et
al. [9], the prevalence of liver hemangiomas is 47.7% in
women and 52.3% in men. Men’s frequency in a study by
Liu et al. [20] is 3.36%, while women’s frequency is 2.89%.
In a large study by Kaltenbach et al. [3], the sex distribution
of hemangioma was nearly balanced, with 53.4% females
and 46.6% males. This is most likely due to an increase in
the number of males who get regular medical check-ups,
as well as larger studies in this field.

The real number of hemangiomas in our population is
presumably higher, because all atypical lesions were ex-
cluded from the study and sent for further diagnostics. In
our study, the average age was 57 years old, hemangiomas
were most often diagnosed in the group of patients aged
50-69 years, which is a slightly older group compared to
previous studies. Recent data by Liu et al. [20] showed that
hemangiomas were most often diagnosed in the group of
patients aged 40-49 years. Also, in a study by Huang et
al. [21], hemangiomas were most often diagnosed in the
group of patients aged 41-60 years.

The most intensive growth of hemangiomas was ob-
served in 30-39-year-olds, while after the age of 50 there
is almost no increase [20]. In a multicentric study done by
Tang et al. [4], 25% of hemangioma patients underwent
treatment as a result of progressive hemangioma enlarge-
ment. Progressive growth of hemangiomas is considered
to be more than 2 cm per year.

In our study, hemangiomas were most commonly di-
agnosed in the right liver lobe with percentage of 66.7%,
which is consistent with findings in the previous studies
[6]. Recent data by Yoon et al. [5], the frequency of hem-
angioma in the right lobe is 58%. In the study by He et al.
[19], the most common localization was also in the right
lobe with a frequency of 80.3%. In our study, the fourth
liver segment was the most common localization (22.9%).

The most common hemangioma diameter ranged
10-19 mm. When a hemangioma is larger than 4 cm in
diameter, it is referred to as a giant hemangioma [10]. Only
one of our patients had a diameter of hemangioma over
40 mm (42 mm). The mean diameter of the hemangiomas
was 13.8 mm, and there was no statistically significant dif-
ference between the sexes.

It was noticed that a large number of patients (48.1%)
had two or more hemangiomas, and that it was more com-
mon in men than in women. Yoon et al. [5] found that 49%
of patients had more than one liver hemangioma. This data
suggests that if a hemangioma is diagnosed, the patient is
quite likely to have more than one hemangioma.

By searching the available literature, there is no evidence
for malignant transformation of liver hemangiomas. A case
of cholangiocarcinoma growing within a giant hemangioma
was described, but without proven malignant hemangioma
transformation [22]. The differential diagnosis presents the
biggest challenge to hepatic hemangioma diagnosis. Many
primary tumors of the liver and secondary metastases can
be differentially challenging [23]. If the hemangiomas are
smaller, they may be completely fibrosed and mimicking
the diagnosis of a malignant disease [24, 25].
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There are some limitations to this study. Firstly, this is a
single-center retrospective study and the sample size was
small. Secondly, there was a lack of follow-up for patients
diagnosed with hemangiomas or other atypical lesions.

CONCLUSION

This is a unique study on the frequency of hemangiomas in
a primary care center in Serbia. Because the patients do not
fall under any specific disease categories, we can consider
them a cohort of the general population, which gives cred-
ibility to these results. Certain characteristics and specifics
of our population could point out some characteristics of
hemangiomas that would help doctors perform a more
accurate diagnosis and further follow-up of these patients.
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In our patients’ cohort, hemangiomas were commonly

multiple, and most commonly localized in the fourth liver
segment. We did not detect any difference in hemangioma
prevalence between the sexes. Patients who have discom-
fort or hemangiomas that grow more than 2 cm per year
should consider further evaluation and surgical treatment.
Hemangiomas with an uncharacteristic appearance on ul-
trasound should be referred for further diagnostics, pri-
marily by MRI and CT.
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Y4ecTanocT u KapaKTepuCcTUKe XeMaHIMOMa jeTpe AnjarHOCTUKOBAHUX YATPA3BYKOM

— UCKYCTBO jeAHOr LEeHTpa

Mapko BojHosuh', AnekcaHgpa BojHosuh?, IparaHa Mujau'?, VisaHa Mantuh', Tamapa MunosaHosuh'>
'YHMBEpP3NTETCKM KNUHMYKM LeHTap Cpbuje, KnuHiKka 3a ractpoeHteponorujy n xenatonorujy, beorpag, Cpbuja;

[lom 3apaeba,[lp Cumo Munowesnh’, beorpag, Cpbuja;
*Ynusep3utet y beorpapy, MeanunHcku dakynter, beorpag, Cpbuja

CAXETAK

YBop/Lnmb XemaHrviomm cy Hajuelwhn 6eHUrHY Tymopu jeTpe ca
npoLereHoM yuecTanowhy of 2,5 fo 4%. OBa cTyawja je nmana
3a UWb fa UCTPaXKM NpeBaneHLy 1 KIVHNYKE KapaKTeprCTUKe
XEMaHroMa Ha OCHOBY YNTPa3By4YHOr npernena abgomeHa y
jenHom pomy 3apaBsba y Cpbuju.

Metog CnpoBenn cmo CTyAnjy Npeceka, Koja je ykrbyunsana
6onecHuke npernepaxe y lomy 3apassba,p Cumo Munoue-
Buh"y beorpagy (Cpbuja), y nepuogy og aeuiembpa 2017. go
mapTta 2020. roguHe. bonecHnUM ca CycneKkTHUM aTUNNYHUM
npomMeHama, MaIMrHUTETUMA, BUPYCHUM XeNaTUTUCMMA U -
PO30M jeTpe HUCY YKIbyYMBaHW Y CTYANjY.

Pesynrtatu Cryavja je obyxBaTuna yKynHo 567 6onecHuka
(42,5% mywwkapaua). Kop 27 6onecHuka (4,76%) anjarHoctu-

DOI: https://doi.org/10.2298/SARH231123078V

KOBaHU Cy XeMaHr1Momm (0fHOC MyLUKapaLa 1 XXeHa U3HOCKO je
1,1:1). YKynHo je aujarHocTMKoBaHo 48 xemaHrnoma. Hajuetwha
nokanusauuja xemaHrnoma (32/48, 66,7%) 6una je y fecHom
pexmy jetpe. Mefajyhv no cermeHTIMa, XeMaHrMomm Cy Hajue-
whe 6UnM NOKan“30BaHN y YeTBPTOM cermeHTy (11/48, 22,9%).
MpoceyHa BenMumHa xemaHrroma 6vna je 13,8 mm. Ckopo
NoIOBMHA 6ONECHNKA Ca ANjarHOCTVKOBAHNM XEMaHIMOMOM
1Mana je BuLle of jeaHor xemaHruoma (13/27, 48,1%).
3aKJbyyaK XeMaHr1omu jeTpe yrnaBHoOM HUCY MOjefUHaUYHN.
Huje nokasaHa pasnuka y yuecranoct mehy nonosuma. [lecHu
pexatb jeTpe je 6110 Hajuelwha noKanusaLvja xeMmaHrnoma y
HaLLoj cTyamju.

KrbyuHe peun: xemaHriomm jeTpe; ynTpassyk; yuectanoct
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