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Abstract

Background. Hepatic hemangioma is the most common form among benign liver tumors. The vast
majority is asymptomatic, usually detected accidentally during screening. A thorough study is required
to distinguish it from other local liver pathologies, therefore, in the review paper below we have analyzed
important issues during the diagnosis and treatment of liver hemangioma in international experience.

The aim of this study differentiation of modern methods of diagnosis and treatment of liver hemangioma
in clinical practice.

Material and methods. In the review work, a literature review of randomized, meta-analyses, clinical
trials and international clinical recommendations in English and Russian, published only from January 2010
to August 2023 in bibliographic and other electronic medical databases such as PubMed, Scopus, Web of
Science, GoogleScholarship, Springer, rare clinical cases were carried out. Criteria for inclusion in the study:
1) full-text research published in the database; 2) research in English or Russian; 3) research carried out or
published in the last 2010-2023 years.

Conclusions. As the most common benign liver tumor, the incidence of hepatic hemangioma during
autopsy is from 0.4 to 20%. Most hepatic hemangiomas are asymptomatic, small-sized forms do not require
intervention. Liver hemangioma can be easily diagnosed using ultrasound, or cop phase spiral contrast
computer tomography. An indication for surgical resection is a feeling of progressive pain in the abdomen
and a size of more than 5 cm. Some patients also have giant hemangiomas with minimal symptomatic.
Giant hemangiomas (>10cm) are most often manifested by symptoms and require mandatory surgical
intervention. The most commonly used method for the treatment of hemangiomas today is transaortic
embolization, surgical resection. But to date, there is no consensus on the best treatment for patients with
symptomatic and/or large hemangiomas.
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TyviHgeme
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Ke3fencoK aHblKTanagbl. baybipabiH 6acka fa >XeprifikTi natonorusaapbiHaH axblpaty YLUiH
MYKUAT 3epTTeypi Tananm eTefi, COHAbIKTaH TOMEeHZAEeri Loy MXYMbICbIHAA XasblKapasblk,
ToXipbueaeri 6aybip reMaHrMoMacbiHblH, AMArHOCTUKachbi MeH eMpAey 6apbiCblHAarbl MaHbi3Abl
Macesieniepre Tasngay acagblk.

KnuHukansik Toxipbuege 6ayblp reMaHrmoMachiHbiH AUarHOCTUKAacbl MeH eMiHiH 3amaHaym
94icTepiH capanay.

3epTTey matepuangapbl MeH agictepi. LLlony yMbICbiHAA 9Ae6MeTTepAi i3aey XyMbicTapbl
PubMed, Scopus, Web of Science, GoogleScholarship, Springer cekingi 6uénuorpagpusanbik xasHe
eare e aJIeKTPOHAbl MeauUMHasbIK MajniMeTTep 6a3acbiHpafsbl Tek 2010 XbiifblH KaHTapbl
MeH 2023 XbingblH TaMbl3 apasblfbiHAa XXapusiaHfFaH afbl/illblH XX9HE OpbIC TingepiHaeri
paHAoMu3aunsisiaHFaH, MeTa-aHa/IU3LePre, KIWHUKa/AbIK 3epTTeysiep MeH XaJblKapasiblK
KAMHUKabIK YCbIHbICTapFa, CUPEK KIMHUKabIK XXarFfaviapra o4eOMETTIK Loy XXYpridingi.
3epTTeyre Kocy Kputepuii: 1) ManiiMeTTep 6asacbiHAa XXapusilaHFaH TOJIbIK MITIHAI 3epTTeysnep;
2) afbliiLbIH HEMece opbIc TingepiHgeri 3eptteynep; 3) coHrbl 2010-2023 xblagapbl opbIHAaNFaH
Hemece XxapusiiaHFaH 3epTTeysiep.

KopbITbIHAbI. baybipAblH eH Kern TapajiraH KaTepcis iciri 6o/FaHAbIKTaH, ayTorncusi KesiHge
6ayblp reMaHrMoMachlHbIH naviga 6oy xwiniri 0,4-teH 20% - fa geviiH kesgecin oTbipagbl. baybip
reMaHrnomManapbiHbIH KeMLWisniri acuMnToMAbl TYPAE, KeseMi Killi popmanapbl apanacysbl Kaxet
etnevigi. baybip remMaHrnomacbiH YnbTpagblbbicCHEMECe Kor (asasibiK crvpasbibl KOHTPacTThbi
KOMMbKOTEP TOMoOrpag KeMeriMeH XXeHin AmarHo3 korora 6onagbl. Xupyprusnblk pe3ekuusiFa
KepCeTKiLL peTiHAe iLuTeri MporpeccuBTi aybipy Ce3iMi KaHe KeJsieMi 5 CM JeH XoFapbl 60J1ybl 60/1bI
Tabblnagbl. Kewi Haykactapga MuWHMMazbAbl CUMATOMATUKAMEH [UraHTTblK reMaHrnomasnap
Aa kesgecegi. [MraHTTbIK remaHrmomanap (>10cM) kebiHece CUMTOMZAPMEH KOpiHexi >oHe
MIHAETTI XUPYprusanblK apanacylbl KaxeT eTefi. [emaHrmomanapabl emaeyre kasipri TaHAga xui
KOsi4aHbINaTbIH diC TPAHCaPTEPUSAIbIK, SMOOIN3aLNS, XUPYPIrusablK pe3ekuns.bipak, 6yriHri KyHre
JeiiH cuMNTOMaTuKasblK, XXoHe/HeEMece Y/IKeH reMaHrnomacbl 6ap HaykKacTapAbl eMAeyaiH eH
)KaKCbl 84iCi Typasibl KOHCEHCYC XOK.
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AHHOTayus

AKTyanbHOCTb. [eMaHrnoma reyeHu sIBAsiETCA Hanbosiee pacrnpocTpaHeHHON HopMoii cpeamn
J06poKayecTBEHHbIX onyxosei nevyeHu. lNogapstolyee 60/bLUIMHCTBO MPOTEKAET 6ECCUMITTOMHO,
00bIYHO OBHapY)XXMBaETCS C/ly4aliHO BO BPEMS CKPUHUHIA. TpebyeTcs TuaTeslbHOEe UCCe[0BaHME,
4TO6bl OT/IMYUTL €ro OT APYrMX MECTHbIX MaToNIOrUi MEYEHH, MO3TOMY B MPUBEAEHHON HUXKE
0630pHON paboTe Mbl MpPOaHaIN3UPOBaIN BaXKHbIE€ BOMPOCbl B XOAE AUArHOCTUKU U JIEYEHUS
reMaHrMoMbl rne4YeHn B MeXXAyHapogHOM OnbiTe.

Lenbto uccnenoBaHus ABaseTcs aupoepeHynpoBaTb COBpeMeHHbIE METOAbI AUarHOCTUKU U
Jle4eHns FeMaHrMoMbl MeYeH! B KIIMHNYECKOM NMpaKTUKe.

Marepuanbl u Metoabl. B 0630pHON paboTe npoBEAEH JIMTEPATYPHbI  0630p
pPaHAOMU3NPOBAHHbIX, MeTa-aHan30B, KJIMHUYECKUX WCC/IE[0BaHUA U MEXAYHapOAHbIX
KJIMHWYECKNX peKOMeHAaUnM, PEAKUX KIIMHUYECKUX CIlydaeB Ha aHIJIMACKOM M PYCCKOM SA3biKax,
0ry6/IMKOBaHHbIX B 6U6MOrpaguyeckux U UHbIX 3J1EKTPOHHbIX MEAULMHCKUX 6a3ax fAaHHbIX,
Takux kak PubMed, Scopus, Web of Science, GoogleScholarship, Springer Tos1bKko B nepuoj ¢ siHBapsi
2010 roga no aBrycT 2023 roga. KpuTepuii BKIHOYEHUS B uccraegoBaHue: 1) MosIHOTEKCTOBbIE
nccnefoBaHus, ony6/IMKOBaHHbIe B 6a3e JaHHbIX; 2) UCCe0BaHUs Ha aHIIMIICKOM U/ PYCCKOM
A3bIKax; 3) UCCre0BaHUs, BbIMOJIHEHHbIE WU OMy6/IMKOBaHHbIe 3a nocaegHue 2010-2023 rogb!.
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3akntodyeHue. oCKobKy 3TO Hambosiee pacrnpocTpaHeHHasi JO6pOKayeCcTBEHHas OMyxoJb
reyeHu, yactoTa MosIBJIEHUS FeMaHrMoMbl re4YeHn rnpu BCKPbITUM konebnetcs ot 0,4 o 20%.
BONbLWMHCTBO reMaHrMoM MeYeHu npoTeKkaroT 6ecCUMITOMHO, a MaJsible (pOpMbl He TpebyrT
BMeLLaTesnbCTBa. [eMaHrMoMbl MeYEHU MOXKHO JIEFKO AMarHOCTUPOBaTh C MOMOLLbIO Y/IbTPa3ByKa,
WM CrpPasibHO-KOHTPAacTHOW KOMIMbKOTEPHOM ToMorpaguu. [lokasaHueM K Xupypruyeckom
pesekuyuun SIBISIETCA nporpeccupyrolyas 60/b B XMUBOTE M pa3mep 6osiee 5 ¢M. Y HeKOTopbix
NauneHToB TakXe BCTPEYarTCs TMraHTCKUE [eMaHrmMoMbl C MWHUMAasIbHOM CUMMITOMATUKOM.
MraHTckne remaHrnombl (>10 CM) YacTo MPOSABJSIOTCS CUMTOMaMMU M TPe6YT 0653aTesIbHOro
XUPYpru4eckoro BMeLLaTesIbCTBa. B HacTosijee Bpemsi Hanbosiee 4acTo UCMOIb3yeMbIM METOLOM
JleyeHnsi reMaHrmoM sIBJISIETCS TpaHcapTepuasibHas 3M60/M3auunsi, Xupyprudyeckas pesekums.
Ho Ha cerogHsWHWIA AeHb HET eMHOr0 MHEHWUS O TOM, KaK Jlyylle BCEro J1eYnTb raumueHToB C
CUMMTOMATUYECKMUMU U/UN 6OSIbLUNMU FeMaHIMoOMaMMu.

Introduction

Hepatic hemangioma (HH) is a benign
mesodermal tumor consisting of flat endothelial
cells of the vessels.>® According to the results
of various studies, the incidence of liver
hemangioma ranges from 0.4-7.3% to 4-20%,%345
in adults aged 30-50 years® and in children it is
common mainly in the first 6 months of life and
accounts for 12% of all lesions.5”

We present a review of the latest literature on
HH and new developments in diagnostic imaging
techniques and surgical treatments for HH. This
topic is relevant because diagnostic methods are
improving, which makes it possible to visualize
small hemangiomas that were not previously
diagnosed. In addition, liver surgery techniques
have improved and allow treatments previously
considered surgically inaccessible.

Small and medium-sized types of HH in
size range from 1.0 mm to 20.0 cm,"® continue
to meet even in giant forms (40.0-50.0 cm and
above).?” Location in the liver in most cases only
in the singular, located in the right part of the liver,
most often in the IV segment.®®

HH is classified according to microscopic
data into three main types: cavernous, capillary
and anastomose forms, of which the cavernous
form is the most common type.’0'"12

And according to the latest edition of
Weerakkody Y., et al. on February 28, 2023, HH
classified several types:

I. Type hemangioma of the liver;

II. atypical liver hemangioma:

a) giant hemangioma of the liver

b) Unscheduled filled HH: up to 16% of all
hepatic hemangiomas

c) calcified liver hemangioma

d) Hyalinized / sclerosed liver hemangioma

e) other special types:

« with capsular retraction

+ surrounded by regionary nodule hyperplasia
with fatty infiltration

* hepatic sclerosed hemangioma is a rare
form disease.

« fused with the extremities

- cystic liver hemangioma (occur rare)

« is fluid-based on the amount of fluid in the
liver hemangioma.'

BECTHUK XUPYPI'MN KA3AXCTAHA

According to the study of Christison-Lagay
ER., et al and others, the authors classified 3 main
categories of hepatic hemangioma in children:
focal, multifocal and diffuse. However, there
is currently no clear classification criterion for
hepatic hemangioma.’®

Another type of hemangioma is epithelioid
hemangioendothelioma is malignant vascular
tumor. Pathogenesis mechanisms on the
development have not been clarified, however,
there is evidence that an increase in vascular
endothelial growth factor (VEGF) may be
an important proangiogenic factor in the
development of hemangioma. This is confirmed
by adecrease in hemangioma size after anti-VEGF
treatment.’*'® Also, the increase in hemangiomas
can be influenced by hormone replacement
therapy with estrogen, espetially after taking oral
contraceptives or after pregnancy.’®1718

Clinical manifestations of hemangioma
usually pass asymptomatically, but symptoms
may appear when the size is greater than >5cm.™
Pain under the right ribs, mainly associated with
stretching of Glisson’s capsule, accompanied by
symptoms of loss of appetite, nausea, vomiting,
jaundice, as well as due to compression of other
organs with manifestations of bloating and
shortness of breath.’®™

Giant HH can be induces Kasabach-
Merrit syndrome, manifested by consumption
coagulopathy as a thrombocytopenia, anemia,
hypofibrinogenym, reduced prothrombin
time. Treatment for Giant hemangioma with
Kasabach-Merrit  syndrome  definitely is
removal of the vascular tumor by transarterial
embolization (TAE), transarterial lipiodolization
(TAL), radiofrequency ablation (RFA), surgical
resection (SR) and liver transplantation (LT) but
the alternative use of systemic glucorticoids in
combination with beta-blockers has shown a
positive effect.20:21:2223

Diagnosis of hemangioma

Physical examination does not occur with
significant changes in other research studies,
including  biochemical blood tests.™318
Hypofibrinogenemia is caused by intra-tumor
fibrinolysis, and thrombocytopenia is associated

N4 -2023
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with large lesions that are a consequence of

sequestration and destruction of the spleen.
Shigeo M. et al. (2022) in a study of 283

patients (Table 1), normal serum values were

recorded in 255(90.7%) patients. Only in 26
patients there was a slight increase in the
level of alanine aminotransaminase, alkaline
phosphatase.?

Parameters Value

Age (years) 54 +15
Male/female (n) 98/183

Biochemistry
Total bilirubin (mg/dL) 06+0.2
Albumin (g/dL) 42402
ALT (U/L) 20+13
GGT (U/L) 39 + 42
ALP (U/L) 236+ 76
BUN (mg/dL) 14137
Cr (mg/dL) 0.70+0.17
LDL-chol (mg/dL) 100 £ 25
HDL-chol (mg/dL) 68118
Glucose (mg/dL) 102 + 28
HbA1c (%) 5.5+0.6

Hematology
Hemoglobin (g/dL) 13.5+1.3
WBC (/pL) 5700 + 1600
Platelet (x10%/yL) 224152

Coagulation
PT (%) 94.2+12.7
Fibrinogen (mg/dL) 282 +74
TAT (ng/mL) 1.39£0.97
D-dimer (ug/mL) 0.70 £ 0.69
FDP (ug/mL) 1.68 +1.04

Serology

M2BPGi (COI) 0.55+0.32
AFP (ng/mL) 3.6+1.5
PIVKA-II (mAU/mL) 20.1+5.8

Tumor markers: alpha-fetoprotein (AFP),
CA 19-9 (carcinogenic antigen 19-9) and
carcinogenic embryonic antigen (CEA) show a
benign nature of the lesion within normal limits.®

Wang HY. et al. in a 47-year-old man with
cavernous hemangioma, a clinically determined
serum AFP level of 371.51 pg/l (normal 0-20

BULLETIN OF SURGERY IN KAZAKHSTAN N<94-2023

pg/l), in the second week after surgical treatment
the level AFP decreased to 24.45 pg/L.?°

Jang S. et al. published the results of a 10-
year study on AFP levels in 195 patients with
HH, that showed higher AFP levels (p<0.001)
and monitoring for them during 13 months not
determined cancer or other liver disease.?® And

Table 1.
Laboratory values of 281 patients
presented by Shigeo M. et al.24
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rare cases have been reported that sclerosing
hepatic hemangioma mimics malignant tumors
of the gallbladder and liver.?’:28

resonance imaging, contrast CT are used to
distinguish it from other liver tumors, metastases,
cysts and other angiogenic formations.

Table 1.
Analysis of diagnostic methods

In the diagnosis of HH, ultrasound, magnetic

Diagnostic
methods

Description

Advantages

Disadvantages

Ultrasound 92930

Appears as a
hyperehogenous
homogeneous node

Convenient, popular
as the first diagnostic
method due to its
availability

Minimum radiation
risk

Ultrasound can cause similar
acoustic patterns from some
liver tumors (hepatocellular
carcinoma and liver
metastases) and other
imaging methods must be
used to confirm the diagnosis

Shows three different
vascular phases using

Proven to be a reliable
method for describing
focal liver damage
Monitors multiple
types of damage at
the same time.

Allergies, caused by the
effects of the use of contrast

scintigraphy®

to places of increased
blood supply.

Tcm indicates minor
lesions.

29,30 H
CEUS the hepatic aftery An accurate diagnosis | agents, can lead to liver and
and portal vein after . L ; .
is made, which is kidney failure.
contrast agent .
currently reaching
about 95% of cases.
Does not require
additional verification.
The importance
indicates the type of Hemangiomas that show
CT shows an increase | UPPen hypodenolve, diffuse homogeneous .
. . well-defined lesion. enlargement in the arterial
in contrast in nodular N .
. In addition, if thereis | phase may resemble
or spherical shape at | . .
intra-tumor bleeding, hypervascular cancers such
13132 the edges of the tumor .
CT31 N the hemangioma looks | as tumor.
at the initial stage and | |. . L
. like a mass with a very | It is difficult to detect small
the contrast increases . . : :
dense inner part. lesions with a size of <5 mm.
evenly throughout the o
Allows you to Exposure to radiation and the
tumor. ’ -
determine the use of iodine contrast agents
localization of the can cause nephropathy
lesion area.
Diffirential diagnosis
can be made with
Can be recognized as | cancer.
informative, shows Gadolinia contrast .
3133 ; Not available
MRI smooth, uniform agent can be .
A : . . Magnetic wave effect
lesions, hypointensive | continued to be used
imaging. in patients who are
allergic to iodine, with
renal failure.
When the patient's The limited availability, high
erythrocyte cells are Scintigraphy is always | cost and duration of the
saturated with TS-99m | performed in parallel procedure, the nature of its
Tc-99m radiopharm, they go with CT or ultrasound | radiation, and the variety

to determine the
location, shape and
number of lesions.

of potentially competing
imaging technologies have
led it to be used less as a
diagnostic method of HH.

BECTHUK XUPYPI'MN KASAXCTAHA
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Ultrasound examination (hereinafter referred
to as ultrasound), convenient, popular as the
first diagnostic method due to its availability.
HH appears on ultrasound as a hyperehogenous
homogeneous node with well-defined edges
and back acoustically amplified.”?” Hepatic
hemangioma can cause similar acoustic
patterns from some liver tumors (hepatocellular
carcinoma and liver metastases) on ultrasound,
and other imaging methods must be used to
confirm the diagnosis.’?°

Contrast-enhanced  ultrasound  (CEUS)
has been shown to be a reliable method for
describing focal liver damage,?2°3* which is a
sensitive and specific method for diagnosing
hemangiomas.3* CEUS significantly improved the
exact diagnosis of hepatic hemangiomas, which
is currently reaching about 95% of cases.?* Even
this can ensure the diagnosis of hemangioma
in most cases without the need for additional
examination.®®

The CEUS liver examination shows three
different vascular phases using the hepatic
artery and portal vein after the injected contrast
agent:®

a) arterial phase: provides information on
the extent and nature of the blood supply to the
arterial vessels in the case of local liver damage;

B) portal vein phase: provides information
through the portal system, leading to a diffuse
and maximum enlargement of the normal
parenchyma of the liver;

c) late phase: lasts until the contrast agent
is removed from the circulation and provides

information about the absorption of the contrast
agent by phagocytic cells (e.g. Kupfer cells).323

The importance of CT in the diagnosis of
hepatic hemangioma is manifested in the form
of upper, hypodensal, well-defined lesions.™*
CT shows an increase in contrast in nodular or
spherical shape at the edges of the tumor at the
initial stage and the contrast increases evenly
throughout the tumor.®' In addition, if there is
intra-tumor bleeding, the hemangioma looks like
a mass with a very dense inner part.™®

Hemangiomas that show diffuse
homogeneous enlargement during the arterial
phase may resemble hypervascular cancers such
as hepatocellular carcinomas or hypervascular
metastases.®"

The magnetic resonance imaging method
can also be recognized as informative in the
diagnosis of hepatic hemangioma, showing
smooth, uniform  lesions,  hypointensive
imaging.3'®

Tc-99™scintigraphy is a non-invasive method
that provides the most accurate diagnosis of liver
hemangioma.® Scintigraphy is always performed
in parallel with CT or ultrasound to determine
the location, shape and number of lesions. The
limited availability, high cost and duration of
the procedure, the nature of its radiation, and
the variety of potentially competing imaging
technologies have led to it being used less as a
diagnostic method of HH.?

Due to the high risk of bleeding and low
diagnostic effectiveness, puncture biopsy is not
recommended in the diagnosis of HH.36%7

Diagnostic methods Sensitivity Specifications
Ultra sound 96,9% 60,3%
CEUS 98% 100%
CT 98,3% 55%
MRI 100% 85,7%
Tc-99 m 75% 100%

Selective angiography of hepatic arteries
has the highest specificity of detection of
HH, this method is used in combination with
the embolization method in the treatment of
hemangioma.®

In  histological examination, under
microscopy stained with hematoxylin-eosin,
HH is expressed as dilated vascular channels
lined with a single layer of endothelial cells.
Complications of HH include necrosis,
thrombin formation, multiple sclerosis or
calcification.®

Treatment of hemangioma

There is no known pharmacological

BULLETIN OF SURGERY IN KAZAKHSTAN

therapy capable of reducing the size in the
treatment of HH.™*% Antiangiogenic therapy
with bevacizumab (a monoclonal antibody
capable of inhibiting the activity of endothelial
growth factor) has been considered, but this
has not been proven.®

The main treatment is surgical methods
as SR of the liver and tumor enucleation,%47
LT,%04849 |iver hepatectomy (LH),35%52 RFA and
TAE.53,54

Procedures common worldwide as the
“gold standard” method of treating HH are
liver resection, hepatectomy, and enucleation
(laparotomy, laparoscopy, or robotic
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Table 1.
Analysis of diagnostic methods

method)'38—42,51,55—57

The main indications for surgery are a rapid
increase in the size of the hemangioma (>5
cm), the presence of pain despite analgesics,
complications of hemangioma: risk of
thrombosis, rupture, location,compression of
neighboring organs, etc.3¥%¢ At the same time,
hemangioma d=10 cm, abdominal symptoms,
signs of coagulopathy will be an absolute
indication for surgery.?°

Symptomatic hepatic hemangiomas are
usually treated surgically (liver resection or

enucleation, open, laparoscopic, or robotic).
However, surgery for giant hemangiomas of
the liver can cause intraoperative bleeding with
a high mortality rate .In addition, it is known
that many patients at risk of sudden rupture of
hepatic hemangioma cannot tolerate surgery
due to hypovolemia. And the TAE method is
a method that allows tumor shrinkage and
remission of symptoms to be achieved with
minor complications, which is especially
indicated for patients with high surgical risk.%®.

Type of Number of
surgical Authors peoplg who Age Dgscrlptl?n of the Results
participated diagnosis of HH
treatment :
in the study
After the n1-TAE procedure,
The resence he developed mild post-TAE
of e?xo hvtic syndrome, which resolves on
heman iomap ytin its own. A follow-up CT scan
se megts n1-Viand | ©€ month after Tae showed
VIIgd>7 5em. sians | 2 decrease in the size of the
of fra.cture' gnd hemangioma from 7.5 cmto 6.9
bleeding, as well cm from TAE. Within 10 months
Kalogiru 1-43 years | as accumulation of 2ﬂrir tt)ane;'s the patient had no
M. etal% | n=2 old (y/o) | fluid under the liver C{)mF;Iicati.ons associated with
(2018) 2-79y/o Zv)ere found (Figure n2 - TAE were not observed in
’ the patient. After the procedure,
n2the  size  of the laboratory values returned
77 t 15 cm to normal and the symptoms
dia nosed with gradually disappeared. After
iagt hemandioma 9 months, all the observed
?Fi ure 5) 9 symptoms disappeared, and CT
9 showed a slight decrease in the
size of the tumor.
TAE
4.00£1.36 cm showed a
significant decrease (P <0.001)
Decreased tumor size in
1100/1223 (89.9%) of patients
Furumava 1080/1096 (98.5%) of patients
A et aly54 n=1284 18476 y/o Tumor size from | resulted in improvement or loss
(2019), - */0Y/0 1 9791079 cM of symptoms
’ Grade 3 complications occurred
in 37(29%) out of 1,284
patients
Surgical treatment required 35
(2.7%) of 1,284 patients
Torkian
P etal
%8 (2020)
Lipiodol- n=1450 46.3+3.6 | Diameter average | Overall reduction in diameter
based y/o d=9.69+10.4t2.95 | (CM) 4.37-4.70
treatment
compared
to PVS.
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20 patients with 24
hemangiomas d=5

41 hemangioma has
subcapsular damage.

22 patients showed 62 signs of
complications.

According to the Dindo-Clavien
Classification, 2 patients had:
fistula in the lower esophagus,
acute  respiratory  distress
syndrome (degree 2,4).
Successfully passed the rest
of the patients, the average
decreased to d=6+3.

sunJH. _ 49.546.5 | cm 1546 months no relapse was
RFA et al. % |n=36 . .
(2012) y/o 16 patlents_ with observe_d.
17 hemangiomas | Alternative method for the
d<10cm treatment of hemangiomas only
d<5cm.
d=5 cm with 24 hemangiomas
in 20 patients
16 patients with 17
hemangiomas d<10 cm
successful completion
In 2 patients: esophageal fistula,
acute  respiratory  distress
syndrome developed.
Complications encountered
sizeNLG:
Bile leakage: 11%
Vascular thrombosis: 6.5%
HH: Ascites: 9.7%
TNLG - normal | SLG:
Li H., Different | location group Bile leakage: 12.9%
Enucleation | et al.** | n=58 a g e|2SLG - special | Vascular thrombosis: 7.4%
(2023) features location group | Ascites:: 11.1%
(I, IVa, VIl n VIII- | Duration of hospital stay NLG
segments) 7.342.6 day SLG 11.543.4 day

As a result, the enucleation of
hepatic hemangioma, located
in a special segment, leads to
serious complications.

Kalogiru M. et al. described in their
studies 2 cases of bleeding giant hepatic
hemangiomas that were successfully treated
with TAE. In the first case, a 43-year-old man
with a giant liver hemangioma presented
with acute pain in the right costal arch of the
abdomen; in the second case, a 79-year-old
woman with a giant liver hemangioma with
complaints for severe fatigue and anorexia. In
both cases, the giant hemangioma continued
to grow to 7.5 and 15 cm, respectively. In
the first case, CT showed signs of rupture
and bleeding, as well as fluid accumulation
under the liver, and the patient underwent
superselective embolization with 6 ml of
lipiodol with the embolic agent used in the
form of microspheres ranging in size from 100
to 500 microns. A control CT scan a month
after TAE showed a decrease in the size of the
hemangioma to 6.9 cm. In the second case,
the patient was prescribed selective TAE in a

BULLETIN OF SURGERY IN KAZAKHSTAN

volume of 8 ml of Lipiodol, with microspheres
as an embolic agent from 100 to 700 microns.
CT scan showed a slight decrease in tumor
size after TAE.*

The successful use of TAE before surgery
for a ruptured hemangioma was first reported
in 1991 by Yamamoto T, et al. According
to Srinivas D., et al TAE is a successful
hemostatic method in 80% of cases. Lipiodol
is a microvascular embolizing agent that has
anticancer properties and can block the blood
flow of the tumor.5%:60

Furumaya A., et al. (2019) conducted a
meta-analysis of 18 cohort studies, to evaluate
the effectiveness and safety of treatments for
TAE/TAL liver hemangiomas in 1284 patients.
According to their data, TAE/TAL reduced
tumor size from 9.79 + 0.79 cm to 4.00 + 1.36
cm (P < 0.001) in 89.9% patients, improved or
resolved hemangioma symptoms in 98.5%
patients. Complications occurred in 37(2.9%)
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patients. Than TAE/TAL is a productive
and safe treatment for reducing the size of
cancerous liver hemangioma and can be
considered as an alternative to resection.

In addition, the study by Torkian P, et al
(2020) included 21 studies involving 1450
patients with a total hemangioma. The
average follow-up time after embolization was
12 months. Lipiodol-based treatment showed
a significant effect of a decrease in the size
of the hemangioma after TAE (p < 0.001).
Overall reduction in diameter from (- 4.37cm)
to (-0.93cm) for general TAE treatment,
lipiodol-based and lipiodol-free treatment
accordingly. The main complications were
post-embolization syndrome and increased
transient activity of liver enzymes. No any
reports of fatal complications and clinical
improvement was observed in 63.3-100%
studies.®®

In conclusion, the use of TAE for the
treatment of giant hemangioma of the liver
has the advantages of minimal trauma, fewer
complications and good efficacy, especially in
patients with high surgical risk. TAE therapy
for giant hemangioma of the liver is safe and
effective and is an alternative to surgery.>®

In recent years, RFA has been increasingly
used for the treatment of cavernous
hemangiomas of the liver due to its unique
advantages such as minimal invasiveness,
efficacy, high safety, rapid recovery and wide
application®®% in the early stages, this method
has only been used for hepatic hemangiomas
up to < 10 cm in size, however, the question
of whether RFA should be used to treat
hemangiomas is still debated due to the need
for longer ablation times.3®

Previously, hepatologists-surgeons
believed that the only radical method of
treating patients with focal liver diseases,
which can significantly extend and improve
the quality of life, is liver resection.®® And in
recent years, several studies have evaluated
the effectiveness of enucleation compared
to hepatectomy, and most of them have
concluded that enucleation is associated with
a lower incidence, shorter surgery time, lower
blood loss, and fewer complications.*4?

Enucleation is technically easier in a
peripherally located HG, and when performed
in a centrally located HG, it leads to an
increase in operation time and increased
blood loss.404244

Li H., et al. published the results of
58 patients who underwent laparoscopic
enucleation of hepatic hemangioma in
2023.4345 Depending on the location of
the hemangioma, the authors considered
patients in two groups: special location group
(SLG) and normal location Group (NLG). In

the study, serum transaminases and bilirubin
levels increased in the postoperative period,
reaching their maximum level on the third or
fourth day after surgery, and then gradually
decreased to normal levels. There are no
reliable differences in biochemical parameters
between the two groups (p > 0.05). However,
the duration of postoperative hospital stay in
the SLG of patients was significantly longer
than in the NLG, whichwas 3.8 +1.4and 2.9 +
0.8days(p=0.03)and11.5+3.4and7.3+2.6
days (p < 0.01), respectively. Postoperative
complications, including pleural effusion (p
= 0.362), ascites (p = 0.800), bile leakage
(p = 0.845) and vascular thrombosis (p =
0.735), have not been reported.*® The authors
concluded that laparoscopic enucleation of
hemangiomas in certain segments of the liver
is complex and carries a significant risk of
massive bleeding during surgery.

Ramanujam A., et al. (2015) published
a clinical case of successful enucleation of
giant hemangioma, so that they confirmed the
advantages of the procedure over resection
and other new treatments.*®

Well, Muthukumarassamy R., et al. in their
study published in 2021 noted that there is no
significant difference between liver resection
and enucleation. The study performed a total
of 64 patients, including 41 liver resection, 22
tumor enucleation, and 1 LT. The results after
the operation were similar in both groups.*’

Liu Y., et al. in 2017, published in the
databases PubMed, Embase, Web of Science
and the Cochrane Library, published their
research comparing the results of enucleation
and anatomical resection of HG. According to
the results of nine studies involving a total
of 1185 patients: blood loss (p < 0.00001),
duration of surgery (p = 0.03) and duration
of hospital stay (p = 0.03) were significantly
lower in the enucleation group. Thus, the
authors hypothesized that enucleation can
preserve more liver parenchyma and reduce
postoperative complications.*°

Thus, the advantages of enucleation
of hepatic hemangioma differ in lower
intraoperative blood loss (enucleation: 400 ml
compared to resection: 1330 ml), lower risk
of bile leakage (enucleation: 0% compared to
resection: 8-17%), maximum preservation of
functional liver parenchyma and fewer overall
complications.#04245

LT is not considered a first-line treatment
for hepatic hemangioma. A study published
in 2015 showed that in the United States,
147(0.17%) patients with benign liver tumors
underwent LT, including 25 patients with
HH. Indications for LT in patients with HH
include the development of severe symptoms,
rapid tumor growth, failure of other surgical
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methods, and the occurrence of life-
threatening complications such as Kasabach-
Merritt syndrome. 404849

Discussion

Hepatichemangiomaisthe mostcommon
benign liver tumor. Typical hemangiomas,
also known as capillary hemangiomas, range
in size from a few mm to 3 cm, do not increase
over time and are therefore unlikely to cause
symptoms in the future. Giant hemangiomas
of the liver can develop symptoms and
complications that require immediate
surgery or other type of therapy. Since the
treatment strategy for hemangioma in the
liver depends on the size of the first tumor, it
is very important how many cm from the giant
hemangioma in the liver area is considered
gigantic. There are different criteria for this
definition. Most authors use the diameter
criterion > 4 cm, while others use a diameter
of > 5 cm and some use a diameter of > 10
cm. We believe that the definition of a giant
hemangioma should be based on a diameter
of = 10 cm, because a 10 cm hemangioma
can cause more severe symptoms than a 4
cm tumor. Thus, in this study, we focused on
patients with hepatic hemangioma larger than
10 cm.®

Hemangioma in the liver can be detected
in most patients through non-invasive tests,
especially MRI. CT angiography is a valuable
preoperative study in patients with large
tumors.?° In modern diagnostics of BG, the
above CEUS examination is proven to be
a reliable method for describing focal liver
damage, so we agree with the authors ‘
Study.29’30’34

Chengming Q., et al, at the initial stage of
RFA, only hepatic hemangiomas upto <10 cm
in size were treated with this method, but the
question of whether RFA should be used for
the treatment of hemangiomas is still being
discussed due to the need for a long ablation
time.®® One of the most effective methods
of treatment is the use of subcutaneous
microwave ablation under ultrasound control.
This method is currently better than RFA
because the time of exposure to thermal
energy on tumor tissue is shorter. The main
disadvantages are the development of
unambiguous hemolysis due to the abundant
blood supply to the tumor, the possibility of
hemoglobinuria, hemolytic jaundice, anemia
and kidney damage, as well as burns of the
gastrointestinal tract (stomach, colon and
small intestine), when the edge of thermal
exposure is located at a distance of less than
1 cm from neighboring organs.

There are also two main types of surgical
interventions-resection of a part of the liver
affected by hemangioma and enucleation

BULLETIN OF SURGERY IN KAZAKHSTAN

of hemangioma. The above Ramanujam A.,
et al. according to a study by the authors
(2015), successful enucleation of giant
hemangioma has been proven. In agreement
with the authors, it should be noted the
advantages of enucleation over other surgical
operations(liver resection).

However, postoperative mortality can be
between 0-4%, and the risk of complications
can be between 2-7%, depending on the
postoperative period. Symptomatic hepatic
hemangiomas are usually treated surgically
(liver resection or enucleation, open,
laparoscopic, or robotic). However, surgery
for giant hemangiomas of the liver can
cause intraoperative bleeding with a high
mortality rate. Therefore, during enucleation
and resection in the liver, we think that there
is a high risk of developing inraoperative
bleeding, which is mainly due not to the large
size of the tumor, but to its proximity to large
vascular trunks. We decided that this would
cause the need to use selective intra-arterial
embolization before surgery in patients at
high risk of bleeding.

According Kalogirou M. et al. (2018),
Furumaya A., et al. (2019) and Torkian P, et
al. (2020) TAE is considered an effective
minimally invasive method of treating
complicated liver hemangiomas for patients
with a high surgical risk due to the low
incidence of complications. In conclusion,
TAE can be used as the main treatment for
giant hemangiomas, which in individual cases
is an effective alternative to surgery.5+5558

In addition, it is known that many
patients with spontaneous rupture of hepatic
hemangioma cannot tolerate surgery due to
hypovolemia. We support the TAE method of
the above authors: this is because TAE allows
tumor shrinkage and symptom remission to
be achieved with minor complications, which
is especially indicated for patients at high risk
of surgery.

In recent years, TAE of the liver has
been increasingly used to achieve the
hemodynamic stability of the patient before
surgical treatment and as a method for the
preoperative treatment of bleeding giant
hemangiomas. Another feature is that when
using the TAE method for giant bleeding
hemangiomas, subsequent surgery may not
be required.

Conclusion

CEUS examination is a reliable method
for describing focal liver damage. Treatment
of hemangiomas includes transarteric
embolization, surgical resection. But to date,
there is no consensus on the best treatment
for patients with symptomatic and/or large
hemangiomas.
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