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## 6370114230 : MAJOR MEDICINE

KEYWORD:
Huttakan Navadurong : NON-ENHANCED MAGNETIC RESONANCE IMAGING FOR
DETECTION OF HEPATOCELLULAR CARCINOMA IN CIRRHOSIS PATIENTS
RECEIVING HEPATOCELLULAR CARCINOMA SURVEILLANCE . Advisor: Assoc. Prof.
Dr. Roongruedee Chaiteerakij Co-advisor: Prof. Dr. SOMBAT TREEPRASERTSUK,Prof.
RUNGSUN RERKNIMITR

Objective: We aimed to compare the performance of non-enhanced magnetic
resonance imaging (MRI) and ultrasonography for hepatocellular carcinoma (HCC) detection

specifically in cirrhotic patients.

Method: We enrolled 465 cirrhotic patients who underwent ultrasonography for HCC
surveillance and gadoxetic acid enhanced MRI for evaluation abnormal findings on
ultrasonography. HCC was diagnosed by radiologically using the dynamic contrast-enhanced MRI
and/or histologically. Non-enhanced MRI images consisting of T1-weighted, T2-weighted and
diffusion-weighted imaging (DWI) were independently interpreted by 2 radiologists. Sensitivity,
specificity, positive predictive value (PPV), negative predictive value (NPV), and accuracy of non-

enhanced MRI and ultrasonography were compared.

Results: Of the 465 patients, 217 HCCs were diagnosed in 138 patients. Non-enhanced
MRI and ultrasonography had per-patient sensitivities of 68.8% and 81.1%, p=0.02; with per-lesion
sensitivities of 49.7% and 41.1%, for non-enhanced MRI and ultrasonography, p=0.1 Non-
enhanced MRl had significantly higher per-patient and per-lesion specificities than

ultrasonography (92.9% vs. 62% and 94.6% vs. 75.4%, p<0.001 both, respectively.

Conclusion: Non-enhanced MRI has higher specificities than ultrasonography in
detecting HCC in cirrhotic patients, but not higher in sensitivity. It has a potential to be used as a

tool for HCC surveillance in cirrhotic patients.

Field of Study: Medicine Student's Signature ..........occcceeiiiiiiennn.
Academic Year: 2021 Advisor's Signature .........ccccceeviiieeenns
Co-advisor's Signature .........ccccccvveeens

Co-advisor's Signature ........ccccoceveeenns
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HCC
CT

MRI
DWI
ADC
HASTE
FSE
ssFSE
PPV
NPV
AFP
AASLD
EASL
APASL
eGFR
NFS
INR
BMI
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hepatocellular carcinoma

computed tomography

magnetic resonance imaging

diffusion-weighted imaging

apparent diffusion coefficient

half-fourier-acquisition single-shot turbo spin-echo
fat-saturated

single shot fat-saturated

positive predictive value

negative predictive value

alpha fetoprotein

American Association for the Study of Liver Diseases
European Association for the Study of the Liver

The Asian Pacific Association for the Study of the Liver
estimated glomerular filtration rate

nephrogenic systemic fibrosis

international normalized ratio

body mass index
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- Detection of HCC <
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Patient factors:

obesity, position of liver,

severity of cirrhosis
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1.1 T1-weighted gradient echo sequence
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1.1.2 Fat-saturated (FSE) AvsulsziiiuanuaaUnAnny s uRTinN
aiaeg signal Sledleusuiasily phase T1- weighted
1.2 T2-weighted
1.2.1 Half-fourier-acquisition single-shot turbo spin-echo (HASTE) RV T
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1.2.2 Fat-saturated (FSE) AvsutlszifiuannumaLnaRnny lusu phase
T2- weighted HASTE
1.2.3 Single shot fat-saturated (ssFSE) dusutlszifiuaanuaaUnAnnL
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DWI: WLAN®UE restrict diffusion A8 NN1TLANTWIRY signal Weeuiuiiasu

ADC: #A1u1nn31 1.49x10° mm?/s

dynamic post gadolinium: Wl late arterial enhancement LWaZ washout 14 portal

venous phase wa¥ delayed phase
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NN T1-weighted gradient echo sequence NUNZBFUANNTAA RIS signal

dl A o dgl o
tNanaLUNULUany

AW T1-weighted in- and out-of-phase WuNzifasLRN13e a4 signal Wenauiuile

B



11
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Late arterial phase portal venous phase delayed
phase
NN dynamic post gadolinium WUNZISSAUY late arterial enhancement Lz

washout 1 portal venous phase Wae delayed phase
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Besa WATADY NNN13ANET ANAINTD UNTAIIANLNLLNFALABY post
gadoxetic acid injection DWI + T1w MRI Weiuiy dynamic contrast enhanced MR el
Anegiuuy nsAnendaunas ludihalsasuudeauan 174 1e Tun1sAnewy HCC
2R 1-2 1. AN lTea post gadoxetic acid injection DWI + T1w MRI Weuiy dynamic
contrast enhanced MRI Wil 80.6% WAz 90.3% (P=0.02) AMNAIAL ANANNIZVINAL
80.6% &z 90.3% (P=0.02) AMNATAL negative predictive value Winfil 80% Way 94.9%
(P=0.02) pxansu"?

Whang kazane IanInisanen AMNEINIT0 N1IAIIQNLNLITFLI8Y non-
enhanced T2 FSE/ssFSE, T1, DWI, ADC MRI Weuiy post gadoxetic acid injection T2
FSE/ssFSE, DWI, ADC MRI Tnginenlugtlununisfinmndaunaslugdioa lsasuuded
Alade91d1 HCC ann dynamic contrast enhanced MRI anwau 140 $18 Tuns@nsny
HCC au1m 1-5 1. AN 19284 2849 non-enhanced T2 FSE/ssFSE, T1, DWI, ADC MR
WerLfiu post gadoxetic acid injection T2 FSE/ssFSE, DWI, ADC MRI winfiu 85.7% uaz
90% (P=0.07) ANANAL AMNANIZWNAL 92.7% WAL 92.7% (P=1.0) ANNAAL LAY
accuracy Winfiu 89% waz 91.3% (P=0.21) ansansu''?

Kim wazane Wnni1sane ANg1nnsalunIsATIanL NS U189 non-
enhanced T2 FSE/ssFSE, DWI, MRI WeuAU non-enhanced T2 FSE/ssFSE, T1, DWI,
MRI TagAnenlugtluuunisAnndeunaaludelsasiy udsiAtiagadiiu HoC an
dynamic contrast enhanced MRI 411421 226 3781 1nN9ANEINY HCC au1A 3.7+3.62 T4,
AN 199989 non-enhanced T2 FSE/ssFSE, DWI, MRI gl non-enhanced T2
FSE/ssFSE, T1, DWI, MRI Wil 84.4% WAz 87.3% (P=0.063) ANNAAL AITNALNIY
WINAL 86.8% WA 81.1% (P=0.250) ANNANAL WA negative predictive value Winfiy 63%
WAz 67.7% muansu

Tneiag1Aa non-enhanced MRI #Avnansalunisasanunzsasiuliuansig
{1n dynamic contrast enhanced MR Aflunnsnman nsadine il lunisitass HCC

Park wazmnie tAnNN13ANEY ANNANNT0 NTATIAILINZITFAUL89 non-
enhanced T1, T2, DWI MRI Wgiriil ultrasonography Taaidnsnlugtluiinnisénm
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019 1:500,000 wiignaziansnfsauinauandnaguanasa lungu extracellular MR

. | o = = oyl oAl o |l ] o (25)
contrast media WANATNIALNLULIREUNALWA ldRaq iUl A AN uANFNaiY

AN

i
al

Ao g va ¥ = o Ay o = £ 2 [y p an o
LQHQVW]']ELMLT]@N@?J’]\‘]LﬂﬂﬂLLUULﬂﬂ‘].lW@uV]hJLﬂﬂrlﬂ‘]_lllmll’]ﬂ"lluuu VL@LLﬂ NTHUTZIBILNANT

[

=S al A = o 1
AUSaRVTaATL T UL UANNT AN NAW
1sedRdsanAnsazdasinainisasa lUn

= s ¥ = o 1 A 1 [ A o
1. Lﬂﬁm‘ﬂﬁ‘ﬁi'}l9]LLW@’]?L‘L@HULWﬂUﬂqqﬁJfﬂﬂﬁJqﬂﬂuﬁ?’ﬂiﬁJ (Smemm\ma*mmu

%

quu i duiusuiidesinsuiuidsdaannSeuiiiaunanuda Sennisms
INFNUBIUABAAN HANNFAUAN Tn Falanne Waladuwan)

2. TsAveuiin

3. Tagluifensilldsunsinmerriel

TunsndUszdRANIdeNAanITuNaN T FuLsUANNTARe TeAnaLiis vizalsa

Yo a 6

a s./dl d” Yo [ 1 = o o v ] A 1
QNLLWVI?IMZHi@?UﬂW??ﬂH’]@% 1‘1)]'3‘@@LLWV]EIW’QW?EWVJ’]NV’YJ”IS\I@WLﬂur"mﬁ]@\‘]m?qfﬂﬁ]‘ﬂiﬂﬂﬁ‘ﬂim

a1aariansai Winsaaseud lanansiseumeaunnudn vieilasulnsaasieisau

nstfasriugng steroid anunsnvinle &snsasaniieluniaasnisdasiuson steroid Tugilag

o

-dld dl ' ¥ a v @A =y dl o Qi o o &
‘VIZLIWJ’]NL@ﬂﬁm@ﬂW?LLW@”I?Lﬂ?‘HUL‘Vlil‘].lﬂ’)’]llﬂjﬂﬂﬂﬂ \113J3J°1I’ﬂ@?ﬂ‘1/]°ﬁ®L@uLﬂﬂQﬂUN@@Wﬁﬂ’ﬂﬂ

q
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A

nstasiudnldnavzali N9l steroid laidnaslilugtuuunisiuizanisan uanistlesiu

194 steroid Az ldNdNTa9sva1z9a A4 steroid Wasinan 6 F2luanaun1san MR contrast
. s o o | o = o A = Y
media TunImuNNUsL RAMNIRLNABNTUNAN ST LN UAINNTR ARNUTLIRUNANT
= % 1 % = % 1 dl [ % dl U al U v %3
WBeusuaNdanawlusefuna19vFasyAUguIss 1y WHuAUNFasRna Ui UAMAS
= =& o aa < al o o o o v v
ANANTNUSIATDINNIUALNTIIAIUARAAN NANNFUAN 0 Walads Falaguwan 1

a A = ~ o a Yy ) M el p
WﬂﬂL@ﬂ\ﬁﬂ’]?'ﬂﬂ@’]ﬂlﬁﬁluLVIHU@Q’]N%@I ﬂ’]qqgﬁwqq?mqlﬂmﬁqqm@LLm1Nﬂﬁ@q?LﬁﬂULVIﬂU

asd

o a1 v
ANt vivawlasulingadaeanaw)

¥ a a v a a o
HARUIILAENLLLITIERETINARUN LﬂEIQﬂ‘].Ii[F]

v
o

Tunsauigilae oy Gaanisinanuaedlanlaimntiunsin hemodialysis W59

o = o ' v ] 1 dl o v
QWNW?ﬂﬂQﬂ@W?Lﬂ?‘HUL‘I/lﬂ‘i.lﬂ")’]ll‘ﬁﬂ‘ﬂ‘ﬂﬂ"\’]ﬂﬁ’mﬂ’}ﬂiﬁ LL[?]VLSJ@WN’]?GV]"\S%’Q@@@ﬂIﬁﬂ’]HIN

1%

v v 1
ASAED TAEWLINN19MN hemodialysis ATIN 1, 2 UAZ 3 ANN1T0TRAANTILTELNE LAY

¥ i ¥ g (26)

Tnlelsvannd 78, 96, 99% Aa9tENETILFHLN LA NTASIAUNAALTN FT19n 8l

u

”ﬁ;ﬁﬂwﬁﬁmmmim@wmim (estimated glomerular filtration rate, eGFR) #aginn

o Y

60 NA./UNN/1.73 1.2 nsanaalFausuANtasalullsaainszdnge i Tnadaq
o = = A Y o Vo A o Y 1aaa o 4 \
ANTNDNTANHAT AN LLLAN T NaUR Tt e re Il 7T 195 T e HTeaznana lu
Pndadalil

v a 1 %
NAUNLAENLLILIATTN

NATNLABNLLILANE I INLAR nephrogenic systemic fibrosis (NSF) NSF duwusiu
fM3IN13N78928418 (€GFR) Haenin 60 Na./419/1.73 1° aziinlan1anaziia NSF 11naiy
uazealaifanaeuaed NSF ludilaeniinisvinauaedlandulng NSF Haangniseanns

3-7%"" gftlheninisineuesaialnfsaniunisan gadolinium-based MR contrast

1
[ %

media IngWL3IHINNG1 95% 89Kz nLaIN1INNEUAINAA gadolinium-based MR
contrast media luda Uszanns 2-3 thaw ansmstionisnnuugiae laun aanisdi
mmfﬁﬂ‘;"@u (burning sensation) 81117U2A 81N17UAN AINT tightness A1N19
paresthesia WAY joint stiffness AWMLIBIRIMIIANLNNN IALFEaANATAL TawA 21 wa
o Y o o ¥ A a 1y Yy vy A |-
Ha Wi uavansa wudeantson fuuazluwi Tudilaendainisguussaznuandifoym

Y P . . = ¥ = = A e
N9 AUNNTARDKIM (immobility) kAl contracture 1899@FBLATNINENIUINNNIAE TR

AnernuznNiamiianasanui levanegiuuigu induration, plaque,

hyperpigmentation, contracture, erythema, papules, edema, nodules, blisters/ulcers,
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!
=

hair loss TTade@eaiivinlsifin NSF I8ur sedunnsvaueedaiingng, aunaiian
extracellular gadolinium based MR contrast media WAZANNIADETYRY extracellular
gadolinium-based MR contrast media AYNNLATIETUR4 extracellular MR contrast media
mﬂ@ﬂ@‘miﬂﬁ?mmm’]uﬁ’]ﬁuﬁ\‘ﬁiﬁﬂ macrocyclic ionic, macrocyclic non-ionic, linear ionic,
linear non-ionic ESUR guideline version 8.1 dtuualiludilhefifidnanisnsesanddn
(eGFR) taaindn 60 Na./A0/1.73 2.7 14 gadodiamide, gadoversetamide LAz
gadopentetate dimeglumine Aadifludasiu® tBuramanlinasniu 20 ua. Taidrazily

(29)

= o a
QW?L‘LE‘EI‘LI WaumNdatinle
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UNN 3 AALUUNISIAE

3.1 sduuunisian
a o da/ a =2 £ o =2 ¥ v
nsseildugfiauuy nnsAnEdauad uaz nisAnen 4
3.2 sziligU2fn159s

1sransNNINI2ANE

o

flaelsaruudaildfunisnmass fansiwiufedansaas udanudniiaonu
Antlnd uazldiunisneraugsteulugunuusmanifanfiuiedietssduauiindng
v ﬁLLmuﬂﬂgﬂwu@n Taanenunaqinasnsal AnzunnaAans naansnlumiananay
SO 465 218 FALALABLNNIIAN W.A.2553 A LAaUTiuNAN W.A. 2565

LININ135UENNINY9ANEN (Inclusion criteria)

1. g1y 18 Tuld

2. LﬂuﬁﬂqﬂmﬁuLLﬁqﬁié’i”umﬁﬁ%‘iﬂTmzi“ﬂwmzmqi*ﬁ%ﬁ%‘iﬂme‘?@wm‘%ﬁwm
euifesannninanzsL

3. fihaliweldfunistadaduiulsanziseiu

k%

4. dudihealsasuudanlasunisnmadnsefansiwiumadansgnos waonudnd
ANNRALNG warlasuni12nTanauastau U UINLINANNRANINLSIA LNS
v
Uz UANENALUNFTIL
L2l Yo o & dl v 1 [~ tﬂld =3 al
5. HilaelasunnsnsadansaosiasAauasia g ulIAN IR A TN LAY
1 a A
T3y 2 1Aa

1naurin19 Ll FULMNN19ANIE (Exclusion criteria)

1. mapssr
2. filaefidsnansnsasaadla (eGFR) taendn 30 wa. w173 1.
3.3 AUIARIBENS
UMD sample size 184 diagnostic test Tmmﬁ’]qm
n=2z0o"PQ/d’
fuunAca@etunisagdass = 95%
Z00=1.96

P = sensitivity 983 non-enhanced MRI lunnsmsany HCC = 0.771"
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Q = 1-sensitivity = 0.229

d = acceptable error = 10%P

N = (1.96)°(0.771) (0.229)/ (0.1x0.771)*= 114

v
o o

AN

FANNTT sample size = n/incidence

< v v o < dl Yar o & o
“’Q’]ﬂﬂﬁﬁ‘LﬂU“ﬂ@ﬁ;{@f{ﬂﬂfJﬂIﬁ‘ﬂ[ﬂULL“II\‘] Wiﬁ?ﬂﬂﬂ?ﬁ]iqfﬂﬂ@[ﬁlﬁ"]"ﬁ’mﬁ Tunnmsarangay

Tsanz3as Tsanenunaqinaansnd Tull 2562 wugtlaamsanuNzEUwingL 19% 284

v 4ﬂl VYo v o o‘:j/
E;ljﬂfJEW]VL@ﬁ“LIﬂ’]ﬁ‘mﬁ‘rJ@ AERDARNTITIVAVINVINA

¥
S I

AT AUNAFDENNUBIIRLILNNAL 114/0.19 = 600 918

3.4 AUABUNITVINIRE

1.

o al

mm@zﬁ@ummgﬂf?’f@wmmwmﬂﬁ*ﬁﬂ?}lumﬁ@ﬂumumLL;Jmﬁﬂ'ﬁﬁma?ﬁma ing
nweneediu fedldnannieies MR Adlgndnenizaciide 3-T scanner, 8-
channel phased array torso coil, breath-hold dual gradient-echo T1-weighted
images (T1WI) in-phase tazopposed-phase, breath-hold half-fourier acquisition
single shot turbo spin echo, respiratory triggered fast spin echo T2-weighted
image (T2WI) Lag fat suppression, DWI Wag respiratory-triggered turbo spin,

echo planar imaging b-values # 50, 500 &z 1000 s/mm’

[ %

o | e A o s = o o ! =
AaLenANENeSAnRua e luauNudman i Tan 1 UssAeanainnnane 593
AALAzau LN BNAN N Na3NLFR Bedsznauldfag diffusion-weighted

imaging (DWI), T1-weighted imaging (T1WI), Waz T2-weighted imaging (T2WI)

[

° : o A P N I = o o ' |
i nanafdnauazienluaunnuman e siufdasssuudunan e
598 20901P3T1 598NN Az Anans qinasnsaluanenat Tnaaudaya
?:/ dl o L2 % dl v o a dl
ananaunsnszysanuaesdiheldeanly wazunundasiaaesinimduay
alszandeyareaiilossne iy o
o a & o a o o 1 1 o a dl v
Faunmeilsrananuddeanuau 2 vy ulanan nanefadnauasiauly

D @ A A = oo ' P oo ] ]
@u’]NLLNL‘M@ﬂchllNN@q?‘wﬂ?Q@@qﬂﬁ‘gﬂﬂﬂqumﬂ.ﬂqwm’]ﬂ?ﬂ@ ImﬂLLﬂ@N@Qﬁ AINNE

v 1
o al o o a

o al dl v ] [-3 dl 1 =X a a [ 1
Sadamauazyauluaunnudwann a1 snu i nuanuiadnf ludunasdaan

v
Hunzifeivvield Inef@unneazlinsuddayaaesdionls - isdu uazls

a
o

1 o al dl v 1 <3 dld =K a o &
NIUNANINTNENAARUALTI AU LA N UL ANNNAN TN L NAUAZHADAR TR

v
o a o %

wndadunnegianutiulinsaiulunisulananinde @i azvian1sudeia
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r?/ dl Yo a rZJ/ o 1 o al :J/
NS 2 A e R AWNTERS 2 Autinandefadiu TN wazuilana
fanfuanA
5. anwourANRaUnf lusunaedaddunsideiuannnisnmananasianly
| & A R oA . . 1%
AN wan? ldianshusag Ae T1-weighted in- and out-of-phase WUANTUEZNT
yeldues signal T out-of-phase 58 T2-weighted HN13WNTULRY signal Lile
= o dﬂl o A . 1 o o dy o v o .
WeLUALWeAL vige signal Windwiuesy Tnglu DWI ARewLan=ee restrict
) . A4 = o & . A o -
diffusion A8 AN1FNNTUTDS signal B LRLLUAL
aa o @ o A Iy & A = o o
6. ANARUNZLINFLAINNITAIIAAAUAZT DU MAUIN LN IMANNHANINUTIARINIZLLNNT
PENNUEANITNTIAARUA TR IUAUINLNWAN MRI liver imaging reporting and
data system (MRI LI-RADS) 2018 #1381 nNeN TN 189 auusiiasL
7. dayalunisidaasziiuaslu case record form Wasusandaya
3.5 MSFIUTINTDYS
o K ¥ d’/ L7 = v 1 20/ o 1 [y
1. tuindeyanugiueedieaainiagsuiden lhun wa, a0y, diin, douge, dsein
di v dl () o o o/ < aal aa o
NIRRT UATEUYUT, UsedRlesatszansa, awmsresisasiuuds, 3an159tadalsn
LI, mmamm@m\iﬁmﬂﬁuﬁmi g alanine aminotransferase, platelet, total

bilirubin, international normalized ratio (INR), aloumin tLay AFP

|
A o

2. ThufnuasansanfiazannaeideauasieulusnumEnRTanstUSd
we3gthgannassiiiau Inen1sRiadeu3amIs1989ann the ultrasonography
liver imaging reporting and data system (US LI-RADS) 2017 @1u5uaans a6
WA the MR liver imaging reporting and data system (MRI LI-RADS) 2018 g5
pavuszeulugun L e A A sTiLsE
3.6 NM5AATIEULRYA

Hoyavidliasilan dwideyadngs azuanususuiazienas nagan
ANLANGNasEIiangudan Chi-square test dufuideyade funafifinisuanuasuy
ﬁﬂﬁ%mm\uflumLfeﬁ'ﬂLmzmmﬁmmummgm NARBLAIHLANGINTTNINNGNAE
Unpaired T - test daudayaidsfunafiitlaildfinmsuanuasuninfiazugnaudan g
Lmzﬁﬁmmﬁmm (min,max) NARBLANNLANFNNIENINNGNAE Mann-Whitney U test

A le, ANSIINNY, AALaiLEn, AnNTAN AT TN (positive predictive
value, PPV) LL@%ﬁﬂﬂ’]ﬁ‘ﬁ’]ﬂﬁNﬁﬂﬁLﬂu@U (negative predictive value, NPV) YRIBARNTITNVG

o

o 1y V@ Ay R o oa v . ,
LL@zﬁ@u@leﬂqu@quLLNLM@ﬂVIVLNN'&’]?V]U?\?@ ﬂqu']miﬂﬂiﬁ Fisher's exact test 7181911



20

¥

raLusiagilag (per-patient) wazsiasaslsn (per-lesion) WATAIUITUAT 95% Cl AN p

o a ad

values NRTRIENATYNNATA Aa < 0.05 ATWINLAN Kappa coefficient values liNa1lszidiu
¥ . 1 o al dl v

AUIAAINNABAANRN (inter-reader agreement) 29NTUANANINENL AR AUA T D1 L1

1 [~ dl 1 =K . | o al rf.’/ 1 1 aa
AL NN AN UFIRVR95R LN 2 Y1 TasNTLLaANNUNNEURIANE DR

- IS o «dyd ] =3 =

Kappa coefficient values RUunAANAaeALdUAYNAR 11NN91 0 D9 0.2 NUUNAAN
AAPARIITALLRS, 0.21 D4 0.4 HUu1AANNaBARAassssLnals, 0.41 D4 0.6 Haulm
ANNNADAARBITTALUNUNANY, 0.61 D19 0.8 NUUIAANNABAARBITEALA kay 0.81 Ul |
AWAAINADAARAITALANIN Fadevinnisataszidasyataeldlilsunsy 1BM SPSS

Statistics version 22
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a a P
UNN 4 N@ﬂqﬁ‘QLﬂ?qgﬂ“ﬂ’ﬂﬂﬂ

k4
L = L4

PanaNugIvaadNile

u &9 u
Y v
J o

filaeluanudde Hanuouisdu 465 e Tnadudilaaainnisfivdasganisfne
FAuNAT AU 405 981 (87%) waziiugilaeannnisifiudayanisdne lildremin anuan

%

60 918l (13%) dagaiuguresdihauenaiungy uanslunissluniauuan

frlaelunsdinenil Heneiedn 65.5 1 dnudenuunpagiuyint 12.6 e
LN 181 9181 (38.9%) LALINATNE 284 9181 (61.1%) 1 body mass index (BMI) L’ﬂ?ﬂlﬁl 19.6
ﬁiaﬂi“u/mmzmwﬁmmummﬂwmmﬁu 11 BMI ﬁmqm 15.6 NIANTNANAT UAZQIAN
37.2 dlansu/ums®

annaealansuude Wuldadudniaud anuau 173 918 (37.2%) lafasusniau
AU 94 918 (20.2%) FULINANNLEANBERE AU 51 $18 (10.9%) fuTaan AU
i aruau 119 918 (25.5%) meﬁﬂmm&ﬁ'u 7 lun TepsuangRANuAuLes, Toa
Wilson, 19a primary biliary cholangitis wag 19a biliary atresia @111 30 118 (6.4%) A4
LaaaluAN919R 2

HANNIATIANRNLIFANNT WLILAL alanine aminotransferase aRE 45.2 2/
A, z@'amﬁmmummgmwhﬁu 44.9 A1 platelet W@ae 160 x 1094, gauiieiu
NIMTFIUVNNL 86.9 T2AL total bilirubin 2@ 1.6 4n./A4. muLﬁmmummﬁmwhﬁu
2.9 5261 INR 1@ 1.2 zﬁ'wﬁmmummgmwhﬁu 0.3 524 albumin 1RAE 3.8 n./A4.
quw,ﬁmmummgmwhﬁu 0.7 92AL AFP HANs5eg UL 3.7 wn./ua. mrﬁ’m‘m 0.9
UN/NA. ANG9EA 5,975 UN./N4. Fauanslunesd 2

nraiase lsARULIIR NANEUEN19TIAIHAsY A WK 313 918 ALY 100% wazl
frlasanuau 48 9181 (10%) ARHaa NN FANEN T eF LA NN AU LS I TR UL
guniuannguiseslsaduuls Uszilininenisliaziuu Child-Pugh wu Child-Pugh
class A a1 349 918 ATl 75.2% Child-Pugh class B a114314 92 918 Aalili 19.7%
WAz Child-Pugh class C a1 24 918 ALl 5.1% 520991987 RALUDININTINEARS

F19AuATAAUATTBUIUAUNNWNIMAN R SIL AW 26.8 Fu doweniuunnggi

WinAu 18.3
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1oy ATiTmle
gl 465
a1 () _ mean (SD) 65.5 (12.6)

WA _ a119U (%)
YIAIN

a8

181 (38.9%)
284 (61.1%)

BMI (Atansu/iims’) _ mean (SD, min-max)

19.6 (11, 15.6-37.2)

AR89 TIARLLIN _ AU (%)

Tnfasusniaud 173 (37.2%)
Tnfasudniay 94 (20.2%)
UAANAAAR 51 (10.9%)
T lasiy 119 (25.5%)
ﬁluj 30 (6.4%)
HANTIAIIANWWRILIRNT _ mean (SD)

alanine aminotransferase (ﬂ“ﬁm/m.) 45.2 (44.9)
platelet (10%/a.) 160 (86.9)
total bilirubin (NN./AR.) 1.6 (2.9)
INR 1.2 (0.3)
albumin (n./A4.) 3.8 (0.7)

AFP (U4N./44a.) _ median (min-max)

3.7 (0.9-5,975)

Child-Pugh class _ anuau (%)
A
B
C

349 (75.2%)
92 (19.7%)
24 (5.1%)
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19113988 NUNZTALAUIUINAY 217 Aau asvanuludihalsnduudsanuan

Y v
o

VI9AU 138 9181 (29.6%) HEtlagl 90 98 wuRBUNLISIAUA I 1 fau (65%) Hilos 28 9e

¥

WUABUNZLTIAUANUIU 2 AaY (20.2%) Hilagl 10 $18 WUABUNZEALAUIU 3 faL (7.2%)

wazgilag 10 918 WURBUNLINAUAWIUNINNIWEaWINAY 4 Aau (7.2%) Filaela5unis

v
AARENLIFUAENNTMIIA gadoxetic acid-enhanced MRI fi9vism 138 9181 (100%) Was

AINNENBINENVRINDUNZLTIALANUIU 26 T8 (18.8%) AN

! o < dl ! o dl
WU 1.9 9. PUIALANNZALNINU 0.4 . ﬂuﬂﬁlﬂﬂ;}m

B85 1UVBITUNANDUNLLTIFL

AAWINAL 20.7 TN, WUABUNSSIFL

IUIATRENGN 1 TN, AU 37 N8 (29.1%) NOUNLTIALUUNA 1-2 TN, A1 76 N

(35%) BAT ARUNILIFALIUIANINNGT 2 TN, AU 103 A8 (47.5%) Adudnalunnned 3

AT AN UBIN TG

L
UABNAN
u

ANNIALA

uaugaeidunziieriu (%)

138 (29.6%)

AMUIUNZLTIAU (A1) 217
nuBNzsUluglae 1 98 _ feu (%)
1 fau 90 (65%)
2 Nau 28 (20.2%)
3 Nau 10 (7.2%)
>4 Nau 10 (7.2%)
YUIAYBINZLIAL (FH.) _ median (min-
max) 1.9 (0.4-20.7)

YUIATBINZLTIAL _ % (A1UIUNBW/ATUIL
ﬁ@umﬁf@ﬁuﬁmm)

<1 qdN.

1-2 U,

> 2 hU.

>1 Gy,

29.1% (37/217)
35.0% (76/217)
47.5% (103/217)
82.4% (179/217)
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AMNEINNSlUNNTMII99Y (detection) TsANLIEIALIBIARUA AW UR U NLLLIAN
Flsifansiussquaraansngas

Tun13m99adul (detection) Teanziiasin Aanwlasiadilng (per-patient sensitivity)
ganRuazteLluEu L LIMENT T ans U Wity 68.8% (95% Cl: 60.3%-72.6%)
Ao lasagilne 1eedan gAY 81.1% (95% Cl: 73.4%- 87.1%) Tnaimudniimanu
wansNeaee g Atyn19ania (p=0.02) Arulasasaalsm (per-lesion sensitivity) 184
panavTawluguNLEN T a T USeR WinrL 49.7% (95% C1:42.9%-56.5%) Aanalla
FasaeisAIRRARTITNNMYINTL 41.4% (95% Cl:34.9%-48.3%) Tag linuANNLANGIg

a o o o

aznalladAYNNalA (p=0.1) AuLandlumnaned 4

=

paNAWIzFagtlat (per-patient specificity) gaspausziaulusuNLImAN T
anINURR Winiu 92.9% (95% C1:85.6%-94.1%) AINNANNzsagaeaasdans1mnas
WINTTL 62.0% (95% C1:56.5%- 67.3%) Taglimnuuansnead NNua a1 Atun e s
(p<0.0001) A maNNzsiasanisa (per-lesion specificity) Ia3nAUdzHaUlLELNNLIMAN
FlaiflansFuse’ winu 94.6% (95% C1:92.8%-95.9%) Aanusmsiasaslsa1esdans
TIVAWNTL 75.4% (95% C1:72.4%-78.1%) Taafimanuunnsnead i g Atyn1eann
(p<0.0001) A4 LaalUANIN9T 4

ﬂ'ﬁmimwm&ﬁlﬂumnmﬁﬂfm (per-patient positive predictive value, PPV) 184
pavaviewluguN e RlsRansiusaR windu 80.5% (95% CI:71.9%-87.0%) AN
pavneiTuLansiedilontessansmaeivinty 47.4% (95% Cl: 40.9%- 54.0%) Il
nuINHANNLANFsaENal g AtuNIeania (p<0.0001) AnsAamsnefifluLansiesas
19A (per-lesion positive predictive value, PPV) gasnauazTiuluau L imaNTTliTlan iy
593 Winr'U 68.7% (95% CI1:60.8%-75.8%) AnnaAevEneTiuLnsiaseslsAT0sE AR
TN 28.7% (95% C1:23.8%-34.1%) TaaimuandaanuuansngasaltidAnynig
a0A (p<0.0001) Fauandlumaai 4

ﬁﬁmimmumaﬁﬂmumﬁﬂw (per-patient negative predictive value, NPV) 124
panaviawluguNimEnRlTansiused windu 87.6% (95% CI: 80.5%-90.7%) A1nNs

pavsneiiuausadilnaresdansmamvintu 88.6% (95% C1:83.6%- 92.3%) taeliny

ANNLANFANRL NI ATUNNATA (p=0.80) AnnsanauNnaiiluausiasaslsm (per-



25

[ %

. . o di o D e A A =< =
lesion negative predictive value, NPV) NG AT TATA I AR P e PUTE R o L PR R R PR T

WinL 88.7% (95% Cl:86.5%-90.6%) ANN1sANAuseluaLfaseslsA1898ansTnam

4 [

WINTTL 84.3% (95% C1:81.6%-86.7%) lnanudniaanuianssasnalia d Ay neais
(p=0.01) Adudmalumnsnai 4

Lo wa . p o D @ Ay
mqmmumm@ﬂfm (per-patient accuracy) wa9maudsyauluauNLluan T

[ % o

a3 ufA Wi 95.6% anuuduensegilen aasdansmmiviniy 67.7% Tneluiny
ATNUANANAE N UEANATYUNI9EDR (p=0.09) AuLLUEFasaalsm (per-lesion

A 1y @ an A R oA 1 e "o
accuracy) °IJ@\'1ﬁ@u@:ﬁm@ulu@u"lﬂLLNLM@ﬂWiNN@q?VIU?Qﬂ NU 85.9% AMMULLNUENED

o o

o e 1 o 1 1 1 a o aa
798 13A1R98ARNIIT1IAWINAL 68.8% InanLdnfAuLANAaealTa d AT nNana
(p<0.0001) AauandlumA13197 4

A19FUANAIN13D lunITRIIau isAN TR Usesae i3A (per-lesion) 1R9AAY

%

1y D @ A A = o A . dl P
azianlugunnulian e snusagd dan Kappa coefficient values iNaLszid inter-

[ %

R 1y D e an A = a
reader agreement PAINTBUANANINDNEITE ﬁﬂu'&:%@usluﬁuﬂmm LM@ﬂV]iNN@q?V]U?\‘]@

v v
' 1 o

YRIFARUNNENS 2 YINU WU 0.79 wilanaledn Sa@unmne s 2 vnu wlanaaanunleasing
(=3 v v %
R IR N a

=K o

o o - A 1y V& Ay -
ANMTUNANLAN (false negatlve) sﬂ@ﬂﬁ@u@ZWﬂu‘lu@quLLNLM@ﬂVIiNN@'ﬁVIU?Q@

WU lUNZIFIFUAUIY 42 A1 AMNNLITFURIUNA 217 Aaw AR 19% TIANHLIZAAY

1 v
= KX o a o v

AAUAZY AU VAU N LUANT LR 219N U9A99 42 Aau TdWuINEane4e restrict diffusion
Tun1w DWI Ae Tuin sRNTuLe9 signal Wamauiuiie sy M ldsdunndulanadn Tdwy
& o P o @ Ay =2 o ! o

NIFIAUANNNN9IATIAAARAZT DU IUA U NULHANTD I AN UNA waswLdnrunate9ian
FIANNALANNAN 2 .

° o " P v I @ ~ = =R o a

A1MFLNALINAY (false positive) 1a9AAudsiaunluduNLduanT Il NaINUSeE
WU IHNZINAUATWIK 20 Naw AL 9% tmewLiili dysplastic nodules A1149% 13 AaW
hemangioma A719% 6 A1 N2IFYIe1NA 4119 2 A AINN1TATA gadoxetic acid-

enhanced MRI
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A7 4AnaINITa lun17ATIasL (detection) TsAnzifsLYaIAaNAz R

AUNNUNIANT [NTA15NUNE (non-enhanced MRI) WaZB8aRI1T198 (ultrasonography)

>

UDYAN Non-enhanced MRI Ultrasonography P value
Performance 95% ClI Performance 95% ClI
Per-patient
Sensitivity 68.8% (95/138) 60.3%-72.6% 81.1% (112/138) 73.4%- 87.1% 0.02*
Specificity 92.9% (304/327) 85.6%-94.1% 62.0% (203/327) 56.5%- 67.3% <.0001*
PPV 80.5% (95/118) 71.9%-87.0% 47.4% (112/236) 40.9%- 54.0% <.0001*
NPV 87.6% (304/347) 80.5%-90.7% 88.6% (203/229) 83.6%- 92.3% 0.80
Accuracy 95.6% (399/465) 67.7% (315/465) 0.09
Per-lesion
Sensitivity 49.7% (108/217) 42.9%-56.5% 41.4% (90/217) 34.9%-48.3% 0.10
Specificity 94.6% (859/908) 92.8%-95.9% 75.4% (685/908) 72.4%-78.1% <.0001*
PPV 68.7% (108/157) 60.8%-75.8% 28.7% (90/313) 23.8%-34.1% <.0001*
NPV 88.7% (859/968) 86.5%-90.6% 84.3% (685/812) 81.6%-86.7% 0.01*
Accuracy 85.9% (967/1125) 68.8% (775/1125) <.0001*

1
% aal o o o

* PaYANNUBANATYUNNEDR (p< 0.05)

a [ 1 .
meqmmzﬁwmwnLﬂusﬁﬂnqu (subgroup analysis) LYigLAMNFINITDLUNNS
[ & e = Y ] & o Y o o oa [
AT2ALLTANSITIAUTRIARUAZN AU LURUINUNLUNANT LU NFTNUIFUazDans
SR

N33ANAL NN UNANINNELANAIN90 TUN19R99aA L T AN LTIF LD
= ¥ I P =< o = o e o = P !
pauazTiauluauNuiman liiasnuiBuazdansgas nisinssinaluusazauis
@ o o DR | i o < =
YRINLITAL 32U BMI 289ifilael wsiaz Child-Pugh class kazanwnaaslsamuuda Faiu

TadagAuNRNaFaAI N N1 lNNTRIAd U sAN LIS LI A RLA Y AL Y

o

1
=

1 [~3 =] R oA o &
AUINLLAN LV@ﬂVIiNN@’]?VlUN@LL@Z@@L‘]?’WWQ@

1
=

annsdAsziNaLanitusangy wudn mnxlaespduasiauluaunudvany

TfasNuTBunnddansanasfee A Ayn1eana lunguieunziswiuaum
NINNGT 2 B, AIUAAI A9 5
J dl v 1 <3 dl 1= R o a 1o &
ANANITTeIAAUAsTaWluau LA IRa s LR NnINdans s
a o

atNNUEA AN NATH TuauanauNISNAUTRINdN 1 93.,1-2 94, uazuInndn 1 au. T

UneNTBMItatINg 25 Alansu/iung’ LazuInNIvizawingy 25 dlansu/iuns’ Ay
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suussaeslsnfiuuds Child-Pugh class A uay B lunnanwszesisasuuds via lodasy

v
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Sniaud fasusniaud sundeainiasnezas way duudsannsuselasii sananalunnig

5

=b_

A9 5N3ALATIZWRANEINITTMIINGN (subgroup analysis) WELAIINAINITA WS

M7999 L [TANTIALIBAANASY DL AU UMIIANT [NAA17U59E (non-enhanced MRI)

UAZBARNTITI94 (ultrasonography)

o

YA Sensitivity Specificity
Non-enhanced Ultrasonography Non-enhanced Ultrasonography P value
VR P value VR
UUNAUBINELFIAL
<1Tu. 8.3% (3/36) 16.6% (6/36) 0.48 99.% (541/546) 90.2% (493/546) <.0001*
1-2 TU. 30.2% (53/76) 35.5% (27/76) <.0001* 95.6% (155/162) 80.2% (130/162) <.0001*
>2 U, 78.0% (82/105) 54.2% (57/105) 0.0005* 83.0% (44/53) 69.8% (37/53) 0.17
>1 qu. 58.0% 46.4% (84/181) 0.02* 92.5% (199/215) 77.6% (167/215) <.0001*
(105/181)
BMI (Alansuiums?)
<25 71.3% (62/87) 83.9% (73/87) 0.06 92.3% (181/196) 62.2% (122/196) <.0001*
>25 64.7% (33/51) 76.5% (39/51) 0.27 93.9% (123/131) 61.8% (81/131) <.0001*
Child-Pugh class
A 69.5% (66/95) 83.2% (79/95) 0.04* 93.7% (224/239) 61.5% (147/239) <.0001*
B 72.4% (21/29) 75.9% (22/29) 1.0 93.7% (59/63) 65.1% (41/63) 0.0002*
C 58.3% (7/12) 75.0% (9/12) 0.66 66.7% (8/12) 66.7% (8/12) 0.66
Aundeannladasu
antgudl
I 65.8% (47/62) 87.1% (54/62) 0.16 91% (101/111) 57.7% (64/111) <.0001*
lai 63.2% (48/76) 76.3% (58/76) 0.1 94% (203/216) 64.4% (139/216) <.0001*
Auudeannladasiu
anaud
I 63.6% (14/22) 72.7% (16/22) 0.75 97.2% (70/72) 62.5% (45/72) <.0001*
ail 69.8% (81/116) 82.8% (96/116) 0.03* 62% (234/255) 54.7% (158/255) <.0001*
AUUTIRNALAY
Tasius
14 63.3% (19/30) 80% (24/30) 0.25 92.1% (82/89) 66.3% (59/89) <.0001*
Tlaila 70.4% (76/108) 81.5% (88/108) 0.08 93.3% (222/238) 60.5% (144/238) <.0001*
Auudeann
uaanagasn
14 66.7% (10/15) 73.3% (11/15) 1.0 100% (36/36) 58.3% (21/36) <.0001*
laild 69.1% (85/123) 82/1% (101/123) 0.03* 92.1% (268/291) 62.5% (182/291) <.0001*

&VATYNNEDR (p< 0.05)
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FINNARBDNITATIANALNS LTI LUANNAAF TIT1A

a o

AMSUNALINGY (false-positive) 1B9EARTITIA LLN19ATIRLINEISIL T 1RS e
AuRalnAdaulvn) 1 dysplastic nodules 138 regenerative nodules NRaUNATREINTA
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Y v v ISP Y ‘dl ¥ 1o a o Adal 1
uodnesu Hanldaneings Mscaznanlunisnsauu Ingliandu aneuddei wudn
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! Y v
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ATANUIN

Taya ArfidalAan Arfisalaan P value
NN9ANENEDUNAY msanulal
AN9UU
gl 405 60
18 (ﬂ) _mean (SD) 66.2 (12.5) 60.9 (12.4) 0.29
WA _ a119U (%)
YIAIN 153 (37.7%) 28 (46.6%) 0.25
T8 252 (62.2%) 32 (53.3%) 0.25
BMI (Alansu/iums’) _ mean
(SD, min-max) 19.2 (11.1, 15.6-37.2) | 22.3 (9.5, 16-37.1) 0.002
a1n e lsARLNIN _
AU (%)
Tafasusniaud 152 (37.5%) 22 (36.7%) 0.09
Tofasusniayd 84 (20.7%) 11 (18.3%) 0.92
LAANAaa 45 (11.1%) 6 (10%) 0.22
ﬁuﬁqhﬁu 100 (24.6%) 20 (33.3%) 0.002
B 25 (6.1%) 1(1%) 0.12
HANITATIAN
WeallfjiAn1? _ mean (SD)
alanine aminotransferase 471 (47.2) 30 (13.8) 0.04
(aHp/N4.)
platelet (109/@.) 163 (89.0) 137 (64.0) 0.16
total bilirubin (Nn./A4.) 1.6 (3.0) 1.39 (1.4) 0.003
INR 1.2 (0.3) 1.21 (0.16) 0.01
albumin (n./AA.) 3.8(0.7) 3.8 (0.4) 0.15
AFP (Un./d4.) _ median
(min-max) 3.6 (0.9-5,975) 3.6 (1-87) 0.49

Child-Pugh class _ anuau
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(%)

295 (72.8%)
77 (19.0%)
24 (5.9%)

40 (66.6%)
20 (33.3%)
0 (0%)

0.44
0.03
0.03
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