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A1979% 1. LI-RADS algorithm™?
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CT/MRI Diagnostic
LI-RADS
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2. Vascular disorder Tusil inazifin benign nodule Nanagiuiounziiasuls Ay LI-RADS
aglapasldluanld chronic liver disease Minan
n. Chronic vascular outflow obstruction: cardiac congestion, pulmonary hypertension
a8y Budd-Chiari syndrome
9. Chronic sinusoidal obstruction: diffuse nodular regenerative hyperplasia
A. Chronic inflow obstruction: occlusion or absence of portal vein

J. Hereditary hemorrhagic telangiectasia

The LI-RADS observation
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AN9199 2. Ultrasound image interpretation’”?

Ultrasound

categories

ANAINAAINN

AIRENg

US-1: negative

No observation
YR

only definite
benign

observations

Awaana U luauldlsARuanIEUDd WU heterogeneous
hepatic parenchymal echogenicity $axnLgeUlUALNGLYN
aegauiiuansoueiiilu definite benign Aadnleaiu US-1

Us-2:
subthreshold

Observation(s)
<10 mm in
diameter, not

definitely benign

nndansImauslualdlsARuSNIEUT WuR

heterogeneous hepatic parenchymal echogenicity PPN
nodular liver surface GanlafUAUWES uazw mid
hyperechoic nodule 1UNA 9.4x7.8 Nal. TUALNALN
audnlAnu US-2 subthreshold




Revolutions in Global Health

Ultrasound o o o o
. ANRINAAITHN MAIBENY
categories
US-3: positive | Observation(s)

>10 dd. in
diameter, not
definitely benign
YED)

WL new thrombus
in vein
Observation 214
114 solid nodule
YRG!
Huseelsafiviali
dlasufinagiia
UYUA

>10 . lagfiena
fitaladanilsie
Tl

1. ll-defined area
of heterogeneity
2. Refractive edge
shadows

3. Loss of normal

hepatic architecture

nnaansuspuldfuude nullseslsrrunntlszanu
5.6 dN. aneuzilu heterogeneous hyperechoic mass Tu
ﬁuﬁLﬂu coarsening hepatic parenchymal echogenicity Wag
nodular surface B laALALLEY nenwuratisaTnalg
faadn i us-3 positive
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Ultrasound o o w o
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categories

Anaansuspuldfuaniaud wull large

heterogeneous hyperechoic mass involving hepatic segment
IV and anterior segment of right hepatic lobe TONNALNITWL
thrombus 114 left portal vein (gnAs) nMeswusaslsaruIAlAL
f3aniunisna thrombus lunaeaidens aadnlEm US-3

positive

NTFATIAPLBARTIEIIUA LTUNITATIANAIANTRNNA V9anUzaaIALld Ansuy
PINNEaRTIEINUA ALl AU LG a1anlin1saT anUsasls A la ldaTudau Aatiidly

LI-RADS A4rinuualiainne9ey visualization score UszneuiunigsIeanuNasos
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AN5197 3. NN9INNNUA visualization score AUFLNITATIAFUAILDARTITIIUA 2

Visualization

heterogeneity LAY
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aeIa1aaznlii
Taliusaslsn
YUIALAN

ANRANNAAN
score

A: no or ANNNTOLAUALATU

minimal YNNAY Laziiamy

limitation 11 mild

heterogeneity

AneansITIuaLasaiiasuLly mid heterogeneous
echogenicity uazlaiil artifact N7uNaUluNN

B: moderate wanuLu

limitation moderate

AneansaussL Wl moderate heterogeneous hepatic

parenchymal echogenicity
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Visualization

ANRNNARN
score
C: severe WamuLilu severe
[imitation parenchymal

heterogeneity LAY
ARULAENYNUATI
1NNINFeLAT 50
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YRILUBFAL Y17
ANl lunsw
soelsAlUAUMAI

MNBARTVINIUALARY Severe heterogeneous hepatic
parenchymal echogenicity Mliaonnlalunsnusesise
TuAnen

CT/MRI LI-RADS #115Un1571a28l
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ANS197 4. THUATDILATEUANGITADNNILADT WAL MRl MEaMTUNNTATIAFU LNANIT

AWUNAN LI-RADS!" ?

CT |wA3e9s® Multidetector CT 913 detector row D&N4LIAE 8 WA

annandusieadily | Late arterial phase
NN33iage Portal venous phase
Delayed phase (2-5 UWNANAIDARNTNILIIE)

AMALUzUN Pre-contrast tnauldiaslasun1snEnLLY local-regional

multiplanar reconstruction

MRl | \Aseele 1.5 Waa1 Y38 3.0 1Naan Aedd torso phased-array coil

mwﬁﬁ%‘]ﬂuﬁmmu Unenhanced T1-weighted in phase LAY opposed phase imaging
n199Ade T2-weighted imaging (N19¥11 fat suppression TuiuAnsdoames
PUILNT)
*@MTU contrast Vlﬂ‘nﬁm: multiphase T1-weighted imaging RSN eI
4 3D sequence lagfiAINNMIUNTBILAAZNN <5 . Telsznaudae

AINNBURA contrast

Late arterial phase

Portovenous phase
*&NUTU extracellular contrast agent 1178 gadobenate dimeglumine
(Multihance®)

Delayed phase (2-5 U9 NAIANDA contrast)
*@1TU gadoxetate disodium (Primovist®)

Transitional phase (2-5 WY MAIANAA contrast)

Hepatobiliary phase (ﬂi“’mm 20 u’m ‘Wmfam Imfﬂ"n sequenoe
HET multiphase FIUTN LL[}]@’]%.,,LW;JH’]? flip angle GN%MFJLWN
T1 contrast

ﬂ’]WﬁLLuzﬁ’] e Diffusion-weighted imaging

Wunnaaen Subtraction imaging: Atszlermilunnsutananis enhancement
‘luifaﬂiﬁ?ﬂﬁl hyperintense Tu T1 -weighted imaging

multiplanar acquisition

Delayed 1-3 G91a hepatobiliary phase Liiel4 gadobenate
dimeglumine (muthance Tmﬂ‘n sequence WAEIanL multiphase SN
UIN WABNAaY LWNM’:‘ flip angle SN%"TJ'JEILWJJ T1 contrast

)
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ANNINUNIUITTINITHNTANENANUANLLUAINLIAN MRI Haanalannnnan CT
lunsifiadauziieiu InandanuanmglumsidasslaisnaniuadneldadnAty Aaiunng
Aandnazansaa CT wTa MRI uaznisiaenld MR contrast iHiala auetiuauld wnne

AINEN UazUleUNeURanITUIY ]
CT/MR image interpretation
TUABUN 1: LI-RADS nuuannsinageiily 8 Usziny aunuansuznne imaging

(197197 5%

a aa o o v a s a 3 G 1 YV @
A19199 5. N7allagusaalsAlufl AamAlalenTsdAaNNILAaT 1Ta MR LL‘LN1®L‘]J‘N
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Feaaz 100

cyst, hemangioma, perfusion
abnormality, focal fatty deposition
waz confluent fibrosis TN nodule
Fiflawntiasndn 20 ax. fifeuam
daau 1aailssl major feature 184
wzfoiu IfanwusAdnla iy
LR-M wazlad ancillary feature a4
NLIFY FOBENNEEY siderotic nodule

Diagnostic o o w ¢ am o > LUINIY
ANANAANN InunnsINaagnle CT/MR .
category n19AANIT
LR-NC: Td@nunInazanuun | Sesdlsznauia 711 CT 138 MR
noncategorizable | Téidasannniild | 1szifiu major feature 13ils i viensIa
RINN1IATIAN uunmsidasenduldmos fauil | dae modality
@mmwﬁ'ﬁ wialddl | Wlduzde (R e LR-2) llaufa | fiseanniia
phase 714151y 121549 (LR-4, LR-5, LR-M)
Tun133tiaan
LR-1: Faaay 100 il @ ivua e idniay Surveillance
definitely benign | nonmalignant wAgnFaaeeld |y definite cyst, YN 6 Lhau
hemangioma, perfusion abnormality, ANNLAN
focal fatty deposition Lag confluent
fibrosis
LR-2: lanafiaziil Ll E i vunn e RdaIT usen Surveillance
probably benign | benign \iau ety Aesaclsafianaazily N 6 LHBUAN

AN VT8 VN
CT/MRI
19N <6 LADL

e
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Diagnostic o o o ¢ A o » LUINIG
ANATNAAIH LNaUMNnNIsIUaaeme CT/MR o
category n19AANIS
LR-3: Memadulana 1. Nonrim arterial phase CT/MRI 91 %38

intermediate

probability of

nonmalignant Wag

malignant

hyperenhancement PRUUNA <20
ny. uazlall major feature AU 7

linnsmeaa
ATlaeAns
A52ulu 3-6

malignancy 2. Arterial phase hypo- YER)
isoenhancement FaNAL \AaU
<20 HA. WAY <1 additional major
feature 1178
>20 1N, warluil additional major
feature
LR-4: ﬁifanmgqﬁmﬂu 1. Nonrim arterial phase in13enlsne
probably HCC NTIAU wa bt hyperenhancement LLag Tnaigvanan
Seuaz 100 <10 3. + >1 additional feature FmTwiiie
1ia N13UHL
10-19 Nal. + capsule wazladl NN9IATIATIARE
major feature AU 7 130 WIANNTYN
>20 . lnellalf additional major biopsy Lﬁ@
feature A1 7 qilaqs
2. Arterial phase hypo- 738
isoenhancement ag
<20 HA. + >2 additional major
feature ¥aa
>20 NA. + >1 additional major
feature
LR-5: lamaunzi5asy | Nonrim arterial phase 1in13enlsne
definitely HCC faaaz 100 hyperenhancement LLag Tnaigvanan
10-19 NX. + nonperipheral JnFwians
washout wazlalf major feature ﬁlu INLNUNIT
L) TnEN

10-19 1. + SunaLfiai

>Fauaz50 el 6 1rheu waslid
major feature AU i@

>20 HH. + >1 additional major

feature

e




Revolutions in Global Health

Diagnostic o o o ¢ A o » LUINIG
ANRANNAAN INaNNI9IUdaen28 CT/MR o
category n19AANIS
LR-TIV: lanafaaay 100 | WU enhancing soft tissue el Idnnsanilme
tumor in vein Pfuzsdunaen NARALABAAT lnaananan
\NaAAN JTwiens
INUAUNNT
n7Iaalaag
PWIRN1IVN
biopsy Lﬁ@
qilags
LR-M: fMamagefiaziiiu | Targetoid mass: linisanilse
probably or LTI UAANBUY Rim arterial phase Tnaavanan
definitely yaanaulianig | hyperenhancement JnFwians
malignant, not ALNZSIAL Peripheral washout appearance INUANUNIT
necessarily HCC | LR-M &8N0 Delayed central enhancement AT0A0IARt
unzisasule Targetoid diffusion restriction VIRINAzN
LLﬁiﬁﬂmeﬁwuﬁ Targetoid 14 transitional phase biopsy L‘ﬁfa
Tamaduuzid 798 hepatobiliary phase Ataqs
afpauldnnndt | Nontargetoid usilaidnmy LR-5, a3
fowielumsendens uazil
Fnenedarelldsus 1 Teduldl
Infiltrative appearance
Marked diffusion restriction
Necrosis %378 severe ischemia
fanmouzau 1 fdniunssais
Au o Aallguzisesy




Revolutions in Global Health

FatnannenTssneNfmnes waz MR Tunsauun LI-RADS snu CT/MRI interpretation

(=)

TIW with fat suppression (FS) - T2W with FS Venous phase

519 1. MR aaspuldauwie uanssaslsadn < 3 setlsn valusunausnn uavdny lne

a

Hanmouziilu hypointense Tun 1w TIW, marked hyperintense T1an 1w TW wae Laidl contrast
enhancement ?ﬁdL‘ﬁ/ﬁiﬁﬁUQQﬁ’w (cyst) v definite benign, LR-1

TIW with fat suppression (FS) ~ T2W with FS

Arterial phase

Delayed 15 mins phase TIW with FS

519 2. MR 1esauldruuis nusealsagtan yuuvanetiuluaesiu luiy segment IV
waz VIl Taasaalsaily hypointense Tun1w T1W, mild hyperintense Tunn T2w,
enhancement GALRULUNIN 15 WITINAIRNAAGITIANAMHTN FANALNITNLNNTLLAI

peaualgansuluLTnoumasiu aadnlany confluent hepatic fiorosis Uandta LR-1,

e

definitely benign
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{ Inphase GRE TIW T2W with FS

sun 3. MR puldiuudanuiiseslsafiiiuqadmanusuninadnedaaulunin in phase
GRE T1W uazifluan@anlunin T2W Gauansis siderotic nodules (gnAs) vinlanu LR-2,

probably benign

Arterial phase Venous phase

519 4. MRI auldsudniaud wuil arterial enhancing lesion 9117 0.4 43. L segment VI

1a9RunaLedn taglaunudnil washout lsiag venous phase wazAaudnalu isointense i

NN T1W wag T2W %QL‘ﬂjﬂﬁﬁu LR-3, intermediate probably of malignancy

e
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HI

9.09mm

J @

oy
TIW with FS S : T2W with FS

|

Delayed 5 minutes

dl v I s o a v ﬂl < o =
Eﬂ‘ﬂ 5. MRI ﬂ"LAVL‘]JLﬂEIW’]Wﬂ lateral segment UBIALNALTIENLUAIANNNELTIAL WUN nodule

UM 0.9 LIURLNATIU segment VI Aansne hypointense Tunw T1w, hyperintense Tunn
T2W, arterial enhancement, 148 definite washout WAL capsular enhancement Tunaw

delayed 5 W71 (§NFi9) G4 1#Y LR-4, probably HCC

- :
KCMH = o . !
Non-contrast Arterial phase (| S Venous phase

al & a 'S Yo o ~ Ny
E‘IJVI 6. L@ﬂ’sﬁL?ﬂﬂ@NW‘]Lmﬂﬁ‘mﬂ\iﬂiﬂsﬂmUﬂﬂLNUU WUNﬂ'ﬂuﬂJuqmﬂﬁ‘qum 5 . 5LLL lateral

segment YRIRUNALTNE taanaul hypodensity 1AW non-contrast, heterogeneous
enhancement 11N W arterial phase wa¥ rapid washout Tunw venous phase Fadnlany

definitely HCC, LR-5
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L
‘ e 1

sU9 7. MRl auldiuaniaud wudeuauialszanu 4 an. Tusunauean segment VI lag

u

AanwUy hypointense Tunaw T1w, hyperintense Tunaw T2w, heterogeneous arterial

enhancement, definite washout WAz WU capsular enhancement (3N#3) Tunw venous

ohase Fainlaiu definitely HCC, LR-5

N AT N~
- S - - Arterial phase

.- e -8 l

51 8. LanalafinaniaaeAuldaULTs WU arterial enhancing with rapid washout nodules
TuAuNaLY9n B9l LAy definite HCCs $aNnUN arterial enhancing tumor thrombus T

right portal vein Wag left portal vein TILAAIDN tumor in vein (TIV)

e



TIW with fat suppression (FS)
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T2W with fat suppression (FS)

Delayed phase

e

Arterial phase

Hepatobiliary phase

519 9. MRI auldFuanaud wulnauswie 2.8 4x. lu segment VIl aassiunaua ag

Aauu hypointense Tunaw TIW, mild hyperintense wazdl central hyperintense Tunn

T2W, heterogeneous enhancement Tusgag arterial phase, washout Tueda9 venous phase,

X capsular enhancement Tudging delayed phase waztilu targetoid appearance A® central

hyperintense Tu hepatobiliary phase (§nA17) Aadnlany LR-M

ANBULYNNTWITARLUDINLITIALNEALY (major feature) A 4 1lszna®

Major feature

ANANNARITN

A2a819NIN CT scan

A22819N TN MRI

Nonrim arterial
phase hyperen-

hancement

seulsmdl
enhancement hutn9
arterial phase ‘ﬁm
Andiesdn A
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Nonperipheral
washout
appearance

(washout)

nswudnseslsAl
N7 enhancement ‘1‘7{
ARAIANTINNBU
i Ingaziviuilu
asnduilasiudng
WA Ingnansanls
ﬁy’ﬂu portal venous
Ve delayed phase
AlLFAN extracellular
contrast agent WA
ol gadoxetate
(Primovist) Fag
NATOLRNZIY

portal venous phase

Enhancing
capsule

appearance

NITWLNIT
enhancement ﬁm@‘u
1nsaslsn lng
Ransnunldvidly
portal venous,
transitional WAy

delayed phase

AIRENIININ

Threshold
growth

URTRITRLLIA
[Rsdusaussatas
50 A1l ey
TEEZIAN 6 LAAU
TnennsdaLiie

W euilian
11 phase uag
sequence LALNY
uazaldlaniznng
sziiusneiangiss
ABNAIADT V3D
MRI it Tsivi )
WIauaununIw
AARTITIIUA 178
contrast enhanced

ultrasound

MRI 10 W.A. 2562

MRI 19 n.&l. 2562

g1 Tow MRI assuldiuuionuseslsalusunauan
FINUUIANNTUNINNINTREAE 50 Aeluszesioan

132808 4 LU

e
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o v o A = a v 1% a a
nmadpmunnnassedlsn azsiesinnreuvenllf@weuuen@ninu sessunenanNgn
Tadwuzinlidnrunsalunin arterial phase %38 N diffusion weighted image (DWI) 81l
phase AU 7 iusatlsaladaian Hasanlunw arterial phase unAraratlsAn1A LU

NuAINA LHasanniunsdngau perilesional arterial enhancement wazlunIw DWI En
aziinnsimdaqueaninls

a s o v o A =<
1% 10. wansnzdnrunvessetlsalusy axfesdnnaeuuenlliweuuenaessatisn
lusunenaign

ANBUZADY tumor in vein A® N1FWL enhancing soft tissue Nglunaanaanan
lnafidedunmranisnunasaaenmaulagliaunsoiiunianasaaandnay nns
restricted diffusion U8IVABALABAAINEARU NTWLNABALRBAANFATLNBUNLITIEARAY

LaENITNL heterogeneous enhancement YRINABALADAAN
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4

\
0

\

0

y |
\

a < a o = 1o Y = v 1
gﬂ‘l/l 11, LANTLTUARNNILARDT WUN?@ET?WLI@UL?JMVLN%@IL’“]U LLW?ﬂ@ﬁLuLu@ﬁlUﬂ@‘Ueﬁqﬂ TIN

ALUNIFNLNTULLFD WATRARUIBY left portal vein WATAIUIRA right portal vein MiFaLHas

iU portal confluence WamwILEw tumor thrombus in left portal vein (TIV)

fumanudl 2 visanfinsoanudadsesisadnldiunguls Suseusendliidnms
Usznevudy 1 aesseslsasnsanfiansan Tnadfidnenslsenaniiaidnfiunzddnis
IeFLIeINgaNAnle 1 32iu ualaianansnideuannngs LR-4 T LR-5 16 wazdfidnmoue
Usgnevfivsidnuilasenlaidunme ssnsoansziraanauiianls 1 seiy uddhing
snmusTiiedanfunais uazdnenigiitsddndhudecenlidunme Wasziuiiaisan

AMNIURDUN 1 LANDULAN
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= 1 AF favoring malignancy: upgrade by 1 category up to LR-4
(Absence of these AFs should not be used to downgrade)

= 1 AF favoring benignity: downgrade by 1 category
(Absence of these AFs should not be used to upgrade)

If = 1 AF favoring malignancy and = 1 AF favoring benignity:
Do not adjust category
519 12, uspstuneunsliulasuszauduresseslsainansnnaludunauin 1 lnel
2: % ¥ o s lﬁl d‘ 1 l&/ 1 (1 (~3 = [~] d’l 43' 1 o
Junauillitienaneusdseneuan ) Nueaddunsde vie Wwleseniluaunse
NINANT LA TH

Ancillary feature NLisTANNLTuNEISIAY

1. Nonenhancing capsule a8t NNTLUNL enhancement Maau2897081sA

L Arterial phase Venous phase

51 13. Lanasdaaniomefuansnaunaunaudie lnsdansuzaesioulugd late arterial
phase A heterogeneous arterial enhancement WaZlidag venous phase WULIU rapid

washout 1aglldnW1N17 enhancement a8NatARLNIDLIDIAAL

2. Nodule-in-nodule architecture A8 N1sWLA nodule Bglnelly nodule Mlueynan Tag

nodule NETUTUHANHULNNNTWITADEFAI9AN nodulelniny

e
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TIW with FS T2W with FS

Arterial phase Venous phase

gﬂﬁ 14. MRl puldEuuds wuseslsaiiilu hyperintense lunn T1W, isointense Tunw
T2W, faint enhancement TN arterial phase wazlal washout Tun1n venous phase Tu
segment VI 289ALNALAIN Lm'mﬂim@ﬂimﬁﬁﬂ-gmﬁﬂu hypointense lunw T1W, mild
hyperintense Tunw T2W, intense enhancement TN W arterial phase, Wag washout Tu
AW venous phase (§NF3) %qqmmﬂm@ﬂhﬂimmﬁq nodule Tiunaziflunzifas An

Aunelu dysplastic nodule

3. Mosaic architecture Af NNINI¥ANLURL nodule melusealsanuunszannszany ol

nae3UuLLYed imaging feature

@
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Non contrast

Arterial phase

Venous phase

a < A < Vo o ~ Ny A o o
gﬂ‘l/l 15. L@ﬂsﬁL?ﬁﬂﬂNWQLM@?ﬂHI‘HMU@ﬂL@UU Wum@mmmimym@gn’miumun@usmﬁ
FanuINNeuiliily heterogeneous density TUNIWNeuaAa1s7N1LIIA, heterogeneous
enhancement TN arterial phase, washout Twunn venous phase uaznaluily central

necrosis TIWARAIDN mosaic architecture
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4. Fat in mass, more than adjacent liver Aan1snuladunisluseslsaninndtluiiasy

In phase GRE TIW Opposed phase GRE T1W

519 16. MR auldsuuds wusealsaiiilu mid hypointense TIW laainglusetlsaiian

2

]
A |

Milu hyperintense Tun 1w in phase GRE T1W Gamaglunn opposed phase GRE T1W
(gnA3) wanagnqatidlluduiiuesntlsznay
5. Blood product in mass Aa nMawudiaanaaniusatlsn lnaladlszdfinimnn glimwme

= v 1
NTRRICNBUNINBL

g9 17. MRl auldsudniaut woteuswsluglusunavan Inswusnmaluieudses
13aLilu hyperintense $91U hypointense l1nIw T1W, hyperintense lun1w T2W (gnes)

= = a 1%
TILAAIDNNNICLADADRANLLLL subacute ﬂ’]ﬂium'ﬂu

@
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Ancillary feature MU UNLI59 walua W LRSS

1. wunaulunnwea mmsmfauﬁ

+ Dist 3.63cm
Dist 269%cm

a o '3 Yo = a @ o i~ Ao a v
ﬁﬂ'ﬂ 18. @@ﬁlﬁ"]"m’mmmui‘ummlfu\iLW@ﬂ’]ﬁ‘LmW}WmNNmNﬁIU WUN:T@EIIWWIMUHNUGNEI

LT

v mild hypoechoic aU1A 3.6 D3, T9a19aziiluNzi5rUlAaegansaaranaisd AN s
Welssiiuanenieuasraslsa

Arterial phase

e J
\

51U 19. lenausdaenianeivasauldlugli 18 wudiseslsauuin 3.5 @u. Tu segment
ll pa9RUNALTN e IAsdAN®EDLY intense enhancement LN arterial phase, rapid washout

wazHl capsular enhancement TN venous phase TN AN UNZI5a5L

@
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2. Subthreshold growth Manafadaladanilasasalidl
2.1 NN IUInraITaslsalidatay 50 TUTeaioan 6 Lhay
2.2 M TUAYINLAALS lussazinaiNInnil 6 1hau

2.3 nsnuradlsalyd laglufasNansnEesauiaaadraslsa

3. Corona enhancement AANIIWL enhancement U84 venous drainage area Tuiilanun
atrau 7 Neou lasaziiulunn venous phase agffisau ) setlsn uazluiiulunw
delayed phase @9#1997N capsular enhancement N1azativauaaralsn lagaziiulang

Twnw venous phase WAzl UNN delayed phase

TIW with FS

a

-
£y

T2W with FS

'

k‘.

.

Venous phase

Arterial phase

Delayed phase

519 20. MRI Auldsudnaudl wullsealsaniansme hypointense Tuniw TIW, mild
hyperintense TunIw T2W, intense enhancement lun 1w arterial phase, washout uazdl
corona enhancement (§N#A7) 110w venous phase FAINNUR capsular enhancement (N7

15%) Tunw delayed phase

@
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4. fat sparing lusaglsanuneauda

In phase GRE TIW Opposed phase GRE TIW

gﬂ'f/'i 21. MRl auldAuanaud wanannsanases liver signal intensity 1n 1w opposed
ohase GRE T1W tilaufsautfieuiunin in phase GRE TIW dsuansdansilasiiluile
s anusunisilusaslsndafly mid hypointense 1N w in phase GRE TIW Lo
mild hyperintense Wi aLfiauRLLamilunin opposed phase GRE T1W (anA9) wanednlasl
Toshuazaalusoalsn aneiilauazanluiiosy

5. Restricted diffusion

Diffusion weighted image

519 22. MRI avldfuaniaud dsaslsalu segment Il sassiunaudne Salu hyperintense
Tun w high B-value diffusion weighted waziili hypointense lun1n ADC LanafieiNIas

lsAtix restricted diffusion

@3
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6. Mild-moderate T2 hyperintensity

T2W with FS

5191 23. MRI m@muﬁgﬂ‘ﬁ' 22 wanesaslsalu segment Il Ineilu mid hyperintensity i
DIN T2W

7. lIron sparing luseslsaniiuaaids

. ’ - i
Y '
PN g
1 In phase GRE TIW Opposed phase GRE TIW

gﬂﬁ 24. MRl auldsunds iesusianse hypointense 1dlunn TIW way ToW laed
ilafilunn in phase N9l opposed phase B¢9MN LEASEINNTTIANAAN
Tilas Wil siderotic nodules Na¥anesia < fu Slsealsely segment VIl uagdUnaL
291 ﬁL‘ﬂu hyperintense Tunw in phase GRE T1W waz mild hyperintensity Tunaw Tow

(gnAs) uansnusumbsnlaifivananazas

@
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8. hypointensity Tun W transitional phase

=,

519 25. MRI puldsuaniaud uansseslsaly segment Il wassunaLdie Taaily

hypointense Tunn delayed 3 UNIna9anan Gadoxetic acid T lANL transitional phase

9. Hypointensity 1101 hepatobiliary phase

5191 26. MR auldauanautl uanssaslsaly segment Il aessuNaUtIe MLilu hypointense
lunIw hepatobiliary phase (gnAzlataziinintlluviatnadugeng ihesannidugoad

Gadolinium NAURLEARALNAIBBNHNIWIBUNA (gnAT1lsy) 39iFandn hepatobiliary phase

@)
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Ancillary feature NsTTuilasanliidunse

1. aunaldilasunlaslussazinan 2 taiulal

2. YUINBAAN

MRI U1 4 U8 2554 MRI U7 14 ga1ny 2554

g9 27. MRl auldFudnaul wazilunzfeiu nusealsafitiugiuvie enhancement 7
1au1e970813ALU segment VIl 189AUNALIIIN ATILINANLEULNALTZNNM 3 TH. Lazidle

FARINEN 3 LABUNLINIUNAAAALTIL 2.5 T4, LAASTINNNTARTUIAAILEITDLsA
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3. N17 enhancement whﬁuwﬂfama@mlunﬂ ] TLULNIT scan

\ P
TIW with FS T2W with FS

e

Heavy T2W with FS Arterial phase

S 1

4 -

. 3
- 5
s @. . -~

Venous phase Delayed phase

sU7 28. MRI auldsuanaull wuseslsarwiaanly segment VAVIIL 283AUNALIN &
Anenle hypointense TN T1W, marked hyperintense M19LNIW T2W Waz heavy T2W,
enhancement WINALNABALARA LN arterial phase 19§14 enhancement lauts delayed

phase (NF3)

@
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4. 708lsANAUN99919 (marked hyperintense) TN 1w T2W MRI

Venous phase

Delayed phase

51 29. MRI AuldAuaniaud wuseslsaruialszanns 7 au. lu segment IV 2835 LNAL
SRR ATa Talty hypointense Tun W TIW, marked hyperintense Tunaw T2W, interrupted
peripheral enhancement Tunw arterial phase 1n7 enhancement LWNLUABUNILY venous

phase WLaE delayed phase N lany hemangioma
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5. lifinsilasugiuemeenaeaniiudnanlusealse

Arterial phase

gﬂﬁ 30. MRI ludnag arterial phase wamnasaalsAMiuaneue patchy enhancement Tu
segment VIl 1a9sunaua (gnas) Taglaiinisasugiues right hepatic vein (gnasiss)
Nsaslspiiogsay

6. WuAWanazaNluNauNINNINLaAUIN9LALN

7. Isointensity 1NN hepatobiliary phase

Arterial phase Hepatobiliary phase

sUf 31. MRl puldsiuaniaud wuseslspauiaidn 3 qalusiunaudie Niluanandly
NN arterial phase (§NF7) waziilu isointense Tunw hepatobiliary phase (60 UNTINAIATN

2m Gadobenate dimeglumine)

©
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TURAUN 3 NaranUsuszaunisInass Inatnnwadaasluinulasendng 2 s2em
Iidenitadurzaunanaaulaningd wu ldsuladndl tumor in vein vidals Aasiiazszy

9715 tumor in vein

If unsure between two categories, choose the one reflecting lower certainty

Lower certainty of Lower certainty of
benignity malignancy
LR-3 J O <f-. hepatqofallular
origin

4R LR-M

519 32. LU NLanIN1TUsuTEA LN Raasludunaun 3 leaonlduulaliiaanitdans

u

seAUNANNHUIARNNIN

2 '
o =

TUABUN 4 RTIAAALATGATNEdINNTARNgNTsTatlsAwLaN IR aNNavTela dlal T

NATUNBNATY

AINNFANEN meta-analysis WUINANNTEEINON LI-RADS Tunnsanuunsesisa

WAL WUMHARTINITNUINTIUNZITS WATNSITIF AT

LI-RADS angsINgnuInilungiseany AngTINTNUIN UG
LR-1 faeag 0 faaay 0
LR-2 fneaaz 16 fnuay 18
LR-3 Seuay 37 Taaay 39
LR-4 Teuay 74 Tnaay 81
LR-5 faaay 95 Taaay 98
LR-M Seuay 37 Teaay 94

(CB van der Pol et al. ILCA 2018; 12" Annual Conference of the International Liver Cancer Association.
2018.)
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CT/MRI treatment response

g uiunsdsslfunaannnisdne=nuuy local-regional Wiy N193nEAa8ng LD
wﬁqmumw?@umnmguamqﬁﬂ@ﬂﬂﬁ@u (radiofrequency ablation) NTRANNANYNLITIAL
FOELAANBABA (ethanol ablation) LaznsinmAENsaasARLNTR NMsldaraniaen
[@enlififeu transarterial chemoembolization, TACE) mﬂ%’mmwﬁ?ﬁL@Wﬂzﬂgmiﬂﬁﬁ@u
sanfensRemETne eI Uk Tidsateveanlldae wsldsansaldiunsinemsae
TN systemic chemotherapy, targeted therapy Lae immunologic therapy

Tnensdanziiaiuivaanguaonisinmlidauuaiienaiigaiiies 1 iamne lagda

lanizreaslsand enhancement tudmsandauNld enhancement

519 33. LARINITIA viable tumor lasdNHaIUN enhancement LEluilunun Trdaaualas

u
o

| ~ ~ . Y N8 a lo v | Ao
Qﬂﬂqumﬂq']wqmsﬂ@ﬂ enhancing area quLﬁu@quu1mﬂ13~mmsﬂq§~l@’3um13~l&l enhancement

519 34. uanIN199m viable tumor LAEAI1IUNY enhancing nodules TunInAIBENIHT DY

lspiunau  nelu 3 see Wdnseslsanluaingn lnadnluluieniigauesseslsn

©
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ANTNWARAINITAATEALAIUTL CT/MRI treatment response

Treatment response
category

LNaENI1sINaae A28 CT/MRI

LUINIINIFTNEN

LR-TR nonevaluable

| ° v
TaaxrnazaLunlaiiadann

MWALHAINNNTATIARAIAN NG

AapuAangluaan 3 La@u
k4 v = =
imﬂiﬂﬂ"lﬁ‘ﬁli"’mﬂ'}ﬂmﬁ‘ﬂﬂiﬂ
a a N = v A IS
TURNLAN MT@Lﬂ@ﬁlﬂ‘ﬂLﬂiﬂQN@

TUADL

LR-TR nonviable

saelsAlaid enhancement 1i3a
wuLflunns enhancement Mnials
PRINITINEN LHUNITLAANINAT

v
ABLUNBL

AapNAan1gluaan 3 La@u
k4 v = =
imﬂiﬂﬂ"lﬁ‘ﬁli"’mﬂ'}ﬂmﬁ‘ﬂﬂiﬂ
a a N = v A IS
TURNLAN MT@Lﬂ@ﬁlﬂ‘ﬂLﬂiﬂQN@

TUADL

LR-TR equivocal

WLN1T enhancement N ladawNe
UAAAINNITSNEN wazlddnny
NN LAD RN FUN LT IAUN

\WaBeg

AapNAan1gluaan 3 La@u
k4 v = =
imﬂiﬂﬂ"lﬁ‘ﬁli"’mﬂ'}ﬂmﬁ‘ﬂﬂiﬂ
a a N N v A IS
TURNLAN MT@Lﬂ@ﬁlﬂ‘ﬂLﬂiﬂQN@

TUADL

LR-TR viable

@ A v P =
wuiuas visenaunedly vie
[% [% Ay v I
NN "]ﬂ@uvﬂm“]_lﬂ’]ﬁ‘ﬁ‘ﬂ']ﬂﬂ <LWF;I‘V\I‘]_I
U = v z = ar
fJ’ij NTANBAUUUNAN TS

Arterial enhancement 1178
Washout 138
Enhancement WHaUNLNZLT

funeulasunNITINE

linsuseguuuuananan e
£ ¥ v =
mdeastlunislinieinm @

fnastiunislrnis i nengn
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FNRENININENTI S ADNANADS Lay MRI TunN7ans2aua ML CT/MRI treatment response

TIW with FS

Arterial phase with subtraction Venous phase with subtraction

19 35. MRI Aulduzifasi Tu segment VI aa3sunauean la3unsineneiag TACE was
microwave ablation WLINABUNAINITINE NAn®ue mild hypointense LA hyperintense
NIAUNIN TIW waz T2W wazlaill enhancement lun 1w arterial phase Waz venous phase

A1l LR-TR nonviable
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TIW with FS T2W with FS

W

Delayed phase " CT Non-contrast

5191 36. MRI Auldnz1595U7 caudate lobe aaN17iNEAAE TACE WAYNITRE5IA WL
7a8lsAN Lipiodol AuLinian (gnAs) 1dd arterial enhancement usisau ] setlsndl
enhancing area laadiunis enhancement lugag delayed phase wazdansuziutiu “

(Qﬂﬂﬂ‘ﬂﬁ‘z) WAANDN post radiation fibrosis a1 lAfy LR-TR nonviable
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| T2W with FS

51 37. MRI auldFuwis Tasunisinmnuzisaiuluy segment Il wassunaudoananisld

Wﬁqmuﬂfmm”@mmﬂﬁuﬁmqﬁﬂmaﬁ@u saelsANaINITINENNan=ueLilu hyperintense
Tunw T1W, hypointense Tunw T2W, 18 enhancement luing arterial phase %Mﬁlﬂrﬁ
Fpaudnlail enhancement 114w subtraction Wilasannsaslsaiiifly hyperintense 11N
Aauan Gadolinium vilinsutlanai3eanis enhancement Masanan Gadolinium lunw
UnFdaain AedglunIn subtraction wazsaelsaiiaani hypointense lunw T1W,
hyperintense Tunaw T2W, enhancement L1949 delayed phase %dﬁﬂﬁﬁu post treatment
fibrosis AatiuAsagLllFanihy LR-TR nonviable

@)
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Delayed phase

5117 38. lanmurdpanianeiaulinsoin ludiusaaesiunauen léFunsinmdag
TACE 11 1 R34 anfiamanansinmn wudiaunziad Lipiodol duatunsdan waznielu
fafisaalsananasn Lmufﬁﬁms enhancement 1194 arterial phase LLaE washout Tafludng
venous phase W&z delayed phase @adnlany LR-TR viable Iaen1797e N uaunauasda L

NeadnzFavaeeglunmilazyiniy 25 Aaauns saiudounenangn
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wuunAgay Msuszidiuszauaassatlsaluaunis LI-RADS
1. auldFiudniaud snvindansmouniaihfassnisiauzsasiu Asg

51 39. dansausuanssetlsarunlszinm 3 . Tusunauua ansouziilu mid
hyperechogenicity Ta:M1 hypoechogenicity audlany US-3: positive LAY visualization
score AR A: no or minimal limitation LHasanLiasuLili mid heterogeneous echogenicity

LaziivaaUAUATUONY AttuauldssliRsgnawmsatenasdraxniamesielssiuses
lepsalil
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Arterial phase

Delayed phase

517 40. Lonasdaaniomaiuanssatlsnruintlszanns 3 mu. Tu segment VIVIL 1836
nav taefluy slight heterogeneous hypodense 111N non-contrast, enhancement L4

NN arterial phase Lay washout Tun W venous phase

NM9WAnTRi CT/MRI interpretation Tudu? 1 Winlany LR-5, definitely HCC 1la4ann
usedlsaruiaunnngn 2 wufANmg ANANsL nonrim arterial enhancement Wag non
peripheral washout

) 3; d‘ 1 49/ 1 o dl 1 49/ [~1 43/ 1 o
nsRanTanludud 2 wudnseslsailiiansnenusinnuhuilesenlidunme
patiluduneaun 2 A9luinnrlsusysy sapaly LR-5, definitely HCC wpix
nsiansanludui 3 uay 4 fdepsagdnilu LR-5, definitely HCC
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2. auldAuaniaud svindansmauatnatEAanunsianzFey fagl

a o s o o o o
gﬂ‘l’l 41. DaRTITIIURA Wm@ﬂiimmmﬂizmm 1.5 . iumun@mm aneueLily
hyperechogenicity Audlany US-a: positive AT visualization score Aa B: moderate
. . . = dy o 1 v YV o & v dyd | ¢
limitation Lum’«nﬂLufamum\imugnmmmsﬂ,uﬂ@m mquuﬂuiﬁu?ﬁﬂu%gnmmaf«n,faﬂsm,ﬁ‘ﬂ

paNNAasiNetssiNuratlsnnall
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Arterial phase

Venous phase Delayed phase

g1#l 42. Lonausdranfiamasuanisaslsarunntlsyanns 1.2 ou. Tu segment VIl 1046
navea laewdlu mid hypodense 111 non-contrast Tﬂﬂ’iﬂﬂiﬁﬂﬁﬁm? enhancement 4
4 arterial phase WalanuNNg washout Tugas venous phase way delayed 5 Wil (gnAs)
N19WAaNT0UN CT/MRI interpretation Tududt 1 saelsrrunn 1-2 wuRiumns ARans0 nonrim
arterial enhancement wAlHWL washout waz 113 capsular enhancement aadnlany LR-3,

intermediate probability of malignancy

nsfRansouludud 2 annmdiuansnudnsealsaiiiinns enhancement winfy
NaBALRaALWYN 7| phase #ms9a aufunneueaiesenilasunie feansoliuas
satlunnsamld 1w LR-2, probably benign waluawlianaiwuiidnwusiivsddnfuneiss
Aa nsmssanusealsaitlunindansianous duiuaenasldnisidadaduily LR-3,
intermediate probability of malignancy

nsfansanluduil 3 uaz 4 a7uladiily LR-3, intermediate probability of

malignancy

e
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4. puldFudniaud anvindansmauaNaENRAANNTIRANSTIFRL Aag

gﬂﬁ 43. aRINTIUALARY TaelsAruIAYTENnns 3 o, luRunaudy anwousiily
hypoechogenicity audlany US-3: positive WAL visualization score A8 A: no or minimal
fimitation (iiasanniifasiuiiiu mid heterogeneous echogenicity WAL AUTALALATLOIY A
tuplisaiitagnaanma MR ielsniusenlsasield
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4

Diffusion weighted Arterial phase

Hepatobiliary phase

5N 44. MRl uanssaslsnaun 2.8 wuRNmg 1w segment Il 1R9ALNALTNE NANHME

hypointense Tunw T1W, mild hyperintense Tunan T2w, hyperintense Tun i diffusion
weighted WARSDN restricted diffusion, enhancement lun 1w arterial phase, washout Tunw
venous phase WAL hypointense hepatobiliary phase nesaslsaiidnlany definitely HCC,
LR-5

N19WaNTtw) CT/MRI interpretation Tuduft 1 seslsrrunaNinNngn 2 au. Al nonim
arterial enhancement AL non peripheral washout 11 venous phase Adnlany LR-5

Fansauludud 2 seslsaddalansneiisianuiiungise Ao mid hyperintense 1
NN T2W, restricted diffusion Wag hypointense Tunn hepatobiliary phase uglapaliinng
AtAag9iu LR-5

nsfansoludud 3 uag 4 a7Udiu LR-5, definitely HCC

©
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5. AUFAULEY 11910 MRI a2 9NN R AN L5951

In phase GRE TIW Opposed phase GRE TIW

-~
T2W with FS Diffusion weighted

TIW with FS Arterial phase

/

Venous phase

51 45. MRI wanssetlspruintszann 5 wuiims 1 segment V 2895UNALY90 713

anmUy hypointense TN TIW, AUdU89NaUNATYYIUAAAILUNTN opposed phase
GRE T1W dauanddnsesisatiiilusiuunedau, mid hyperintense lun1w T2W, restricted
diffusionlun n diffusion weighted, nonrim heterogeneous enhancement Tunn arterial

phase, non peripheral washout Tunan venous phase WAzl capsular enhancement 1ugﬂ

©

venous phase ardelayed phase
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N13WaNTU CT/MRI interpretation TN 1 708lsATUIANINNGT 2 WHUALNAT N
AN®UL nonrim arterial enhancement, non peripheral washout Lag X capsular enhancement
A lany LR-5, definitely HCC

a :; d' qydu/ Q{' 1 Q;‘/ [<1 @ s =S .

N1TNANT N LUTUN 2 TeelsANNANEUENLNTN9IuNZS9RY A9 mosaic
architecture way wulvduluseslss MadslanenieNusddnilunzife Aenisny mid
hyperintense Tun W T2W uaz restrict diffusion Aetidlutuneull aegeadlinnsiiasadn
U LR-5

measauludufl 3 uag 4 agddnihy LR-5, definitely HCC
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6. auldsuwds Wunzifsulasunisineene TACE way n17ldwadaNuAnNsauann
ARUANEYNANE B UNZTIUTUALNALY9Y HIRFIRFRRINAYEY MRI Aag]

»
o
. o
TIW with FS ‘ T2W with FS

Arterial phase Venous phase

Delayed phase Diffusion weighted

5117 46. MR wusaslsafivauiamlifaiali lateral segment a0sunaLdne Tnedansmi
hypointense Twnaw TIW, mild hyperintense Tun1w T2W, restricted diffusion hunaw diffusion
weighted, nonrim heterogeneous enhancement T arterial phase, non peripheral washout
1101w venous phase, T3 capsular enhancement 11N venous phase azdelayed phase
T finLTaniUANLA Al lateral segmental 184 left portal vein (@neA9) Tneanaoni
Hansnuz enhancement 11494 arterial phase, washout 11N W venous phase WA= restricted

diffusion lun w diffusion weighted Tauanaantilu tumor thrombus

@)
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M3RA130N CT/MRI interpretation luduit 1 seslspatnasnndn 2 wufmms
AN®UL nonrim arterial enhancement Wag non peripheral washout audlany LR-5,
definitely HCC LAZENWLANE tumor thrombus TUua lateral segmental 1a4 left portal vein
Aae A9Aasliuilu LR-TIV

nsansanlududl 2 Andesfinuiansusiniadnnaduszse Aaniwy mid
hyperintense TUNIW T2W Lag restricte diffusion aeglapadlyinisatagganiily LR-TIV

maRasanluiudl 3 annsdssfiuudanudnasidendiiiu arsnsauiuldania
aelamalinisatagaduilu LR-TIV

nsansaetludud 4 aguldnudlu LR-TIV, LR-tumor in vein



Revolutions in Global Health

7. auldsunds waznzisaslusunaudie 1asunnssneeag TACE a9n794 MRI liatssiiy

NALAZARRNNNANNTINE

\

\

.

. g & X

Arterial phase with subtraction

Arterial phase

Venous phase

N\
\

| |
\_Q-

514 47. MRI uananeunzissuvaslasunisinmane TACE iusestlsanuintlszann 4

Delayed phase

P, HANBOUY hyperintense Tunaw TIW, mild hyperintense Tunw Tow, Tdd nonrim
enhancement lunNN arterial phase natanizadnegalunin subtraction wWinanlas
enhancement nelugaalsn WULRNIZNT enhancement 1891 aLa9Ta8lsAL Iagtiunng

enhancement U841ALTALAUNINTLLLNIN delayed phase wazlianaisdna NN AT

©

ANBUZARINBUA Lipiodol AULANNBL
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N13Ra19087 CT/MRI treatment response Wuansaelsaldd enhancement n1eilu
sa8lIA WLLAN1ZNT enhancement NaLIaITaelsANUUIALLITLNNT enhancement 184
o 49{ = 1 [~1 d' d‘ a 4? Vv o a
aLFARLNINTLLN N delayed phase Astaziiunsilasuuasniintularaanissnen

AN 1any LR-TR nonviable

7. auldFUaNIaLT waznzisamy 1asun19inEeng TACE 44m99a MRI LlAaLssi unNauLay

AARTNNANITINGN
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T2W with FS

Plain CT

519 48. MR wanssanlsanziseiu 2 sealsn NlaTunisinmeae TACE lassetlsanial

alntndnagly medial segment 1BIALNALGNE HANHOLE hyperintense WAL hypointense
Tunw T1w, heterogeneous mild hyperintense Tunan T2w, 148 nonrim enhancement 114
W arterial phase laglannzansdislunin subtraction Wiwinlaldl enhancement neflu
30813A WLLRWNZNNT enhancement 104101A830813AY LAEILTUNNT enhancement T84
seuFARuNNIulLNN delayed phase ualuenaisinenianaiiiudnenizaestanus

Lipiodol ALANLLANA DU



Revolutions in Global Health

dousaslsAfitauaanndd atflu segment VIl 1895 LINALUY RANHUE hypointense
lunaw T1W, heterogeneous mild hyperintense lun w T2w, danuuinseann 1 au. 7
FLUIUNAUMTNTINT a9 aelsA ﬁﬁﬁmﬂmz mild hyperintense TunIw T2W, enhancement
lun N arterial phase uaz washout lun W delayed phase (gnes) Inadauduneluaeg
?@ﬂim"ﬂmwu enhancement 1AgLUN1T enhancement Uas1audALRullunIN delayed
phase InssaslsAtinudn lipiodol dLifientndIuLeiau uazqandisl enhancement laid]
lipiodol A1

nsiansai CT/MRI treatment response Wudnsaelsafifansilvnjninetli media
segment gassunavdialalfl ennancement nneluseslsn wLLRWIZANT enhancement ‘ﬁ
m@‘umm@mﬂmwhifuimf;ll,ﬁumi enhancement mmm@uﬁmwumnf‘ﬁﬂumw delayed phase
Athazflunsulasuutlasiitatuldvnasnisinen sadnldfu LR-TR nonviable

widiusaelsanfnuisdnndwudiiaarunatszinn 1 wuRunsneluses
lsm ﬁﬁﬁm:rmz enhancement LN arterial phase WAL washout Tunn delayed phase
A lAnL LR-TR viable

G
nsunnnrdssiiusaalsalusy lnannsld LI-RADS Huselamlinalissdunme uay
ca Y v P = A v v P o Ao
uwnneNNgadadlunisi N aNTaaa N lalad s Jerzunlun1sanalunI I NENNgaLaL
AILUANNEN AT UEFAINTIENN WAL LI-RADS A9faanuanilu tvalinissnenls Ay

IngtangluauldlsaiuFedy wazAuudaininsgutan

LANAN9D19DY
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