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Differentiation of vascular patterns in hepatic hemangioma using

superb microvascular imaging (SMI) technology of ultrasound at
Chulabhorn Hospital
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Differentiation of vascular patterns in hepatic hemangioma using SMI
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Abstract

Superb Microvascular Imaging (SMI) is an innovative ultrasound Doppler technique that allows visualization of micro-
slow flow vessel. This technique provides highly detailed vascularity in tumor. Purpose: This study aimed to explore
SMI role in characterizing vascular patterns of hepatic hemangioma in ultrasound. Methods: Twenty patients with 29
hepatic lesions in the size range of 0.8 — 3.5 cm were included in this retrospective study. All lesions were confirmed
with computed tomography and/or magnetic resonance imaging and were evaluated vascular patterns by SMI.
Lesions were classified as benign tumors (hemangioma and inflammation) and malignant tumors (hepatocellular
carcinoma and metastasis). Fisher’'s exact test was used to compare the frequencies of the SMI patterns between
benign and malignant tumors. Results: According to the vascular patterns on SMI, 19 hemangiomas exhibited five
patterns, including nodular rim, non-specific, nodular rim with dot-like, staining and no signal were 31.58%, 26.32%,
21.05%, 5.26%, 1.79%, respectively. Two cases of inflammation exhibited nodular rim and no signal patterns were
50% and 50%, respectively. Seven metastases exhibited non-specific and no signal patterns were 85.71% and
14.29%, respectively. Hepatocellular carcinoma (HCC) exhibited a staining pattern. The SMI vascular patterns of
HCC and metastatic lesions were statistically significant difference from those of hemangioma (p<0.05). Conclusion:
SMI is able to provide useful information for significantly differential diagnosis of HCC and metastatic lesions from

hemangiomas.
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12159 (metastasis), 4 1596 U (hepatocellular
carcinoma; HCC) waz n198ntau (inflammation)

nsAATIZAtaYa
Jnszidayaninifaufiauszuinainguiiiasen
F121u94 (malignant tumor) Aa HCC Wae metastasis
Weuiu hepatic hemangioma taeldluUsunsudsagy
STATA 14afi# Fisher's exact test Faifluafiadldlu
N9INAFAUANLANGINUDIFTAFIUUDMANITOIT
aulaszninegluuuvaaduldnn nodular rim waz

nodular rim with dot-like Nwulusaalsm hemangioma

wazNguuad malignant tumor TANUUANAINTY Tae
fvumszAUTdAYN19EDANIZAU p < 0.0

U 1 gUuuuduasinulumeliaeaduled s guuuu
Toun (a) nodular rim, (b) nodular rim with dot-like, (c)
spotty dot-like, (d) spoked-wheel, (e) radiating, (f) non-
specific vascular, (g) staining, &z (h) no signal (ﬁm:

Lee DH uazAouz)
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Differentiation of vascular patterns in hepatic hemangioma using SMI
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AILNAUTARIEEN 97UIU 20 AU agluieany 36 - 68
4 Taaudauduweens 12 AU LATINARDY 8 AL WA
dsngimusaalsninuau 29 saalsn Huuinagludag
0.8 -3.5 1tuatung laaduunidusanalsn
hemangioma 19 ?aﬂiiﬂ, metastasis 7 ?aﬂi’iﬂ,
inflammation 2 saalsm waz HCC 1 saalsm 2zwuIn
saelsadaulng)ifiu hemangioma Famns1afi 1

nuansAnymuitsaslsasuauionun 29 sag
Tspifuldzunisnsadansiddemaiaeadyle
Taelusaalsm hemangioma Fanum 19 saslsn wu
sUuuuduaanduu 5 gUuuy laun gUuuy nodular
rim (Fagaz 31.58), non-specific ((aaay 26.32),
nodular rim with dot-like (%?Jaila: 21.05), no signal
(Fatay 15.79) uaw staining (5aaay 5.26)

sUsuuduaanvassaslsn inflammation 37u3U 2
saalem wu 2 gUuuu laun guuuu nodular rim (Fas
av 50) waz no signal Fazay 50) lusaalsn
metastasis 91U 7 saglsA wu 2 gUuuy laun non-
specific (aa1ay 85.71) LAY no signal (3aaay 14.29)
lusaglsn HCC 91uau 1 saalsa wugduuuiduidan
guuiAen A gUuuu staining Faen9797 2

andagalusnsed 2 andiuledn guuuududan
nodular rim 4a% nodular rim with dot-like azwWulu
ﬂf:jmﬁadanﬁﬁmm (hemangioma W& inflammation)
winifu Tmalﬂwu"lun&juLﬁaqan%ﬁmmq (HCC uaz
metastasis) il atindayalliinsnzin1sadfdae
Fisher's exact test ldHafA19197 3 Ao gUuuuag
1#ul@am nodular rim 4az nodular rim with dot-like ii
wulusaalsm hemangioma uaznguuas malignant

° @

tumor HANULANFAaNlTdAY (p < 0.05)
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gﬂ‘ﬁ' 2 Hepatic hemangioma #l

v
nuuzgluuudwdan nodular rim (gnAsT) lunmdans1man (N A) Wssuiauiudnuus

N340/ enhancement lunaw CT (0w B)

. . Y
17 3 Hepatic hemangioma N&N®aIzgUuULEUEDA nodular rim with dot-like (gnAs) Tunwdans s (A A)
wWRauWguudnuuzniaiia enhancement lun1w MRI (0w B)
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Differentiation of vascular patterns in hepatic hemangioma using SMI
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dsiun 21g  Audusaalse wuasaslsanaIw nan1sIRsITRrtinuasae nstudiusaslsn
a)) Han31135 lsm
(LTURLURAT)
1 68 7 1.4 Metastasis
1 Metastasis
1 Metastasis
1.3 Metastasis MRI
1 Metastasis
1.2 Metastasis
0.8 Metastasis
2 63 1 1.2 HCC MRI
3 49 4 1.4 Hemangioma MRI
0.8 Hemangioma
1.2 Hemangioma
0.8 Hemangioma
4 58 1 1.3 Hemangioma Cl
5 36 1 35 Hemangioma Cl
6 50 1 1.4 Hemangioma MRI
7 50 1 0.9 Hemangioma MRI
8 51 1 1 Hemangioma MRI
9 47 1 1.4 Hemangioma MRI
10 41 1 3.3 Hemangioma CT
1 54 1 2.4 Hemangioma CT
12 57 1 2.6 Hemangioma MRI
13 43 1 2 Hemangioma MRI
14 55 1 35 Hemangioma MRI
15 49 1 33 Hemangioma Cl
16 42 1 1.8 Hemangioma MRI
17 49 1 1.4 Hemangioma MRI
18 41 1 1.5 Hemangioma MRI
19 43 1 2 Inflammation MRI
20 58 1 1.7 Inflammation MRI
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M1TINN 2 W']u'luLLaz?aﬂazmaﬂ?aﬂi?ﬂiuuﬁ]azﬁ;ﬂLLUULauLﬁaﬂWﬁ]?')QWU'ﬂnﬂLWﬂuﬂ SMI

SMI pattern (n, %) Nodular rim Nodular Spotty Spoke Radia- Non- Staining No signal
rim with dot- dot-like wheel ting specific
like
Diagnosis
Hemangioma 6 (31.58%) 4(21.05%) - - - 5 (26.32%) 1 3 (15.79%)
(n=19) (5.26%)
Inflammation (n=2) 1 - - - - - - 1
(50.00%) (50.00%)
Metastasis - - - - - 6 (85.71%) - 1(14.29%)
(n=7)
HCC = = = = = = 1(100.00%) =

(n=1)

a a s aa | a ' ° . ' .
MN15194N 3 Nﬂﬂ’]‘i’)Lﬂ‘i‘W:MW%ﬁﬁﬂﬂLﬂ‘iﬂULWEUTZM’NQ’Q’]HQH?QEE‘VQ hemangioma hasngd malignant tumor (HCC La¢
metastasis) pnel Fisher's exact test

gﬂl,mmé'ul,ﬁam Hemangioma Malignant tumor* p-value

n (%) n (%)
gﬂLm‘Ll nodular rim %38 nodular rim with dot-like 10 (52.6%) 0 (0.0%) < 0.05
gUuuuEwdanau o 9 (47.4%) 8 (100.0%) > 0.05

N o

519 4 Hepatic hemangioma NdanwuzgUuuuduEGan nodular rim (gnAs) uazauauadiay (Fulsy) lunwdansitas

(MW A) Weufudnenznaiia enhancement lunn CT (nw B) luanuiddeuas He MN uazanuz'
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Differentiation of vascular patterns in hepatic hemangioma using SMI

17 5 Hepatic hemangioma Nd&N®zgUuULEUEDA nodular rim (gnAsT) Tunwdans s (N A) WeuiuaneuznIsie
enhancement lunmw MRI (0w B) Tuau3dzuas Lee DH wazpnuz

anusianansIqe
walaalaulag1u190n9AanULaidaAUal
WulaanuuIaLEn (microvascular) A28 Aol @15
AuaL19alun1sngaaTuAILIvadantian e
LLa:Lf‘La\iﬁ’m sensitivity &< resolution ﬂJa\m’]W‘ﬁl
AnimAilA color Doppler ﬁaﬁuLWﬂﬁmLaaLﬁula%agn
thunlflunisuangluuududeaii danunsimiz
wazAuuanasiulunaazsaalsn na9NYinN1g
fufindayaguuuuiduidaniinuainnisasiadans
wansamataadulalamfiudaya 91ususanlsn
wungasisn wazgluuvaasduiaan uaninlaudu
Han19ataduAIaN19m993 CT Way/m5a MRI Lﬁm:q
1iipsaalsm laun hemangioma, metastasis, HCC
wa inflammation ¥inn193tAs1zidayalaanis
Wisuiflauszndnenduiiiesanfiause (metastasis
Lay HCC) Tu hemangioma wui1lusaalsn
hemangioma ﬁgﬂLL‘LI‘LI nodular rim WA< nodular rim
with dot-like Fananisnsniiuldluniaufaafuiu
UITBAad Lee DH wazatuz” Tuauideuas He MN
wazaniz " finudnsaslsn hemangioma SqUuuuidy
Fanuflugtuuu nodular rim inniign
N12R913dans T IRmamallalaadulazuand
gﬂLLuwaqLé’uLﬁam‘ﬁllﬁmﬁumﬂuﬁamﬁaqan?qmqﬁu
nn2m39lu CT uay/vda MRI #ldansiiued lnaans
Husdaziullauiduidanidngsanau udraziia
enhancement lugfiau dnwauzgluuuvanduidand
Ratilugeussfiufludnuusidanfuiumaiaea
dulaodinwdansitadmaiaeaduloun
WeuwWeununiaw CT waz/m3a MRl 1assaalsn
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hemangioma ﬁﬁgﬂl,m‘u nodular rim a2 nodular rim
with dot-like fiauanalugunind 2 uaz 3 paudnsu
| N o A @ o
wudnldnwuzlsngiiugauiu 1egUuuy nodular
rim A UEURRANILAENUTINAAUN A URNIITLALUAY
vaanwuiiluusdruaasuauile asstunwlu arterial
phase 18401 CT NAN1TUWEARAY enhancement AuaL
v % d Qs d’ = [
vasnauludnuuzimanuy muanisAanuduldlunig
Wenfuiunuddavas He MN uazauz'” fagunind
4 fUUIIEUDa Lee DH wazauz aagUnind 5
"Lud’mmaagmmu nodular rim with dot-like Azl
W ULAaALALNUTIUUAUA AU L LANYAUNTANY
WuunsdaurasuauiuAadfuguuuy nodular rim ws
aziinfsuanduiaannusiananifauduge 9
WuLAE2 UNIW MRI ALERAY enhancement NUaUAA4
fauludnuwniziaadiulu arterial phase waziilaaas
vatuluidng venous phase waz delayed phase
221U enhancement UFIUANINANINBUA 8 LU U
lunteandudunguuaciilasanineuss (HCC uaz
. B v & .
metastasis) dgduuuiduiaanitugluuy non-specific
UINNEA $a9aduIAagULUL staining 4az no signal

:
91 &

wiulAaafulusuifauas Lee DH wavamus” Ainy
gUuuu non-specific uN#gA sa3a3u1AgUULY no
signal Wuldlunamendufuenuidauns He MN way
Az Awudnlusealsn HCC azligUuuy non-

. o o o =
specific u1nfganazsatasuifagluuung
enhancement 1aaiduldanT7esaalsaTealuanul v

489 He MN wazmau s

wengduuuian diffuse
honeycomb lutuznuidaaas Lee DH uazaus'”

FangUuuuildn staining a1ana1aladnguuuy diffuse
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honeycomb lusuuas He MN wazatuy wazgiuu
staining lusu3dnaas Lee DH wazanuz Wugiluuy
a o < = o @ Ao Xa
BweafuTInumdauiufusulfatinnugluuy
staining Tusaalsn HCC wazlusnuidauny Lee DH
warAe NUINUATEUad He MN wazans nudnlusas
T9a HCC azldwugyuuy nodular rim waz nodular
rim with dot-like TadanAdadfunanisAnylungy
vaailagansneause (HCC was metastasis) lu
= XA ' v @ ' Y

nsAnuUnar luwugluuududansanamiuiy

wadlaaaidulaauisaldnsruansgiuuuidu
= (3 v 43 N o v s
wanuunaanlusaslsnls Taanwuzgluuuadneiu
enhancement lun13ms33698 CT waz/vsa MRI Aatlu
a1 MMN1sRgIadansI TR nAtALaaaL lawdu
a = A A A aa o v
Anvilapsastiandalunisitadesaalsals Wwaannig
d9m979M8 CT waz/v3a MRl lnan1snsiamaiiniad
(-3 v DN Y o Qs = 1
wuladaldadndauiedsznig Aa ldaiunsnmeaa
afanzniinismdaulniuaragdiuanuassianig
e Uam navdusunds Wusu Hetluauldatliu
Weaen1sAnEINIsuangluuUvasduwdanuadiiasan
naanaanludusianislinataagidulaluuda

o < o ' <

AgNTIANIsInenUIaIRIngal TusaghdlunsalAnun
geuqutias amuanuiulalunanismaany Aasd
nanpaaainaAnulungusnasnmuinay wazdaiu
nannaneuassasisa

dqiluansiae
anmsAnsnisuangluuurandudantaaiia
sannanadanlusiualanisidinatiaaaidulaly
nuFansrmadilsaennaginnsal wudimadaiaa
Wulaanunsnszysaalsn hemangioma faegUuuuva
Wuidaniing TasszylddiagUuuy nodular dm waz
nodular rim with dot-like luunizfisanlsn HCC waz
metastasis ﬁLﬂunzjuLﬁaqaﬂ%ﬁﬂLm lunwugluuy
dudantia 2 gUuuUAING"D Fatfu Fem1ananalian
ﬁ’am‘ﬁa\iaﬂﬁﬁgmmu nodular rim W& nodular rim
with dot-like LﬂugﬂLLuuﬁWULaWWﬂu hemangioma
aunsaagdladnanueuzdnmizansgiuuuiduaanlu
watlanaiauladiuisauenanuuanaiuassasise
hemangioma aana1nsaalsm HCC way metastasis
IaadefiTadrdey Wunisimudszdndaannisg
AMadalsnren19m9938ans11196 wazanadunisan
nsdeReIasadae CT waz/vsa MRI 1éluauns 1iva
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