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Imaging of Hepatocellular carcinoma

Imaging of Regenerative Nodules

Tagtuisdald 11I0a39aNY regenerating nodule laninaalasiawiziiiofaudvwialin
regenerating nodule W proliferative hepatocytes NRANW M tissue LAY imaging LAdaknormal
liver snLiwin fibrous tissue NowsavUas

13130N9z 10130 AUNGLAY regenerating nodule ldiilail metal or fat deposit Yl density or
, , L A - . A ..
signal intensity Lﬂayu"Lﬂ, L8 nodule &J“llm@lmy, LWasLdd fibrotic tissue 78U ¢ nodule LAUTA

Lﬁulugﬂ’m advanced cirrhosis.

In ultrasound study regenerating nodule WUAAN WU hypoechoic nodules surrounded by thin
hyperechoic septa

In CT, cirrhotic nodules WU aN®LE small hyperdense nodules on unenhanced CT scans

In MRI, 30 to 40% WUIANS U hypointense on T2-weighted spin echo images, best seen on
pulse sequences using fast low-angle shots ANHIUZN pathology W13 hypointensity ‘ﬁLﬁu
\Junaan hemosiderin deposits TN hyperintense fibrous septa 781 ¢ nodule.

lulﬁ'ﬂ’m advanced cirrhosis 3¢3an e contracted liver contour L&z nodularity surface anafl

large fibrotic scar RESIEAI hypodense band on CT, 138N confluent hepatic fibrosis.

Imaging of Dysplastic Nodules

Dysplastic nodules Januwoue hyperintense on T 1 -weighted, hypointense on T2 -weighted images
T8UENAN regenerating nodule Laz HCC laAautnaTalan ualuuninananawui variable signal
intensity vlila "ansauen dysplastic nodule Y early HCCs 1o

CT arteriography and CT arterial portography Wu31 dysplastic nodule 228 blood supply
‘lnnjanan portal vein Utaefl HCC nodule 934 blood supply %lWajaNaTn hepatic artery
St Auan oA hyperdense enhancing lesions 1429 arterial phase CT Aazzalhisuen
early HCCs 910 dysplastic nodule 'lefaaw usiinlu reports un9aiiazwudn dysplastic nodules

14130 enhance homogeneously lu arterial phase lafana

Imaging of Hepatocellular Cancer
Imaging findings 183 HCCs base on morphology, histology, and tumor vascularity 131813
classified morphology of HCCs laiflu 3 types: nodular, massive, diffuse

X o , , . S
prevalence UhNL stage of the disease, presence or absence of cirrhosis, etiologic factors
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Computed tomography Findings

Unenhanced CT 'lai sensitive walunns detect small HCCs, tW31¢ density 983 tumor nodules
813 uniform waz'ld 1WITOMENIN surrounding hepatic parenchyma & 9 Hudasld intravenous
contrast enhancement technique Lﬁia“ﬁ’smwﬂ lesion HCC nodule wannidln hypervascular nodule
6 blood supplies “3wlwajan hepatic artery, N3 scanning liver L3 early phase 921w tumor
nodule VL@W@]L@]W?% A 1% advanced HCCs, patterns of tumor growth 9¢ spread beyond the

capsule; growth of tumors in the portal and hepatic veins, multiple satellite nodules

Magnetic Resonance Imaging Findings

#nwae HCC lu unenhanced MRI 3w morphology 284 tumor LT fibrous capsule, mosaic
patterns and the inhomogeneity 184 tumor 31N hemorrhage WWae necrosis

Capsule wUNNB WS low signal intensity on T1-and T2-weighted images, Wnlaganin

T T1 -weighted images

Septum and nodules-in-nodule appearances, areas of tumor necrosis and hemorrhage VAR laa
ndlw T1-and T2-weighted images lagian lesions lwgini 3 cm.
Fatty metamorphosis wulduas Janwouy high signal intensity on T1-weighted images

Signal 983 nodule correlate AULIUI VDY metal deposits in tumor and cellular differentiation

Signal intensity V84 tumor nodules on T1-weighted images varies 31N hypointense to isointense
to hyperintense WIsuisuny surrounding parenchyma.

Hyperintensity on Tl-weighted images Ralobelal fatty metamorphosis LLaz high copper content.
Tumor nodule 131N hyperintense on T2-weighted images, correlates il prominent clear
cell type

Tumors ‘ﬁﬂ high signal intensity on T1 -weighted Wa¢ low signal intensity on T2 -weighted images

fuwilitunazil better cellular differentiation

uldeanul contrast-enhanced CT, M dynamic fast-scanning MRI technique after rapid
intravenous contrast administration 3A313 °’Iﬁwﬂumi°ﬁ’m detecting tumor nodules

A oAl .
TIAWLAG b early phase of intravenous contrast enhancement

Screening Strategies

Goal of screening fia early detection in high-risk patients, INTIZNTINHIA1 922 1WTAN b
%%avlﬁwaﬁmwalﬂumjw early HCCs

Ay ANInluNNT detect dysplastic nodules LLa:mi(?l@]m&lmiLﬂ'&iﬂuLLﬂawao lesion 'lUilu
early HCCs 1uiih °’lﬁ'§y AT screening program. N3 screening ﬁaﬁaa simple, safe, a2

cost-effective
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imaging studies ‘431N specific W3 advanced disease, W L sensitive 14T detect early
HCCs ®3auen dysplastic nodule AU HCCs

Ana- A R J o 2 1 & §
Sensitivity U84 ultrasonography l4n"7 detect small lesion PRNUAATIDLNNN uatdun1sasian
cost-effective Was practical Uszanns 70% 289 HCCs NLANAI1 2 cm 11150 detected lailag

ultrasonography

CT uaz MRl 21NAa28TIALEY variability of techniques, vinl lal practical I screening

program

Screening approach nlasunmsvansulasnily sy high-risk patients fan1y check serum

Ol-fetoprotein 1)1 6 LABKIINNUNIIATIV ultrasonography of liver NN 6 LAa

Imaging Strategies for Diagnosis and Staging
“3 "y W3V imaging goals Tn13 diagnosis and staging fAan133fasufinndas uazuanlddn

aulaLilu candidates for surgery

Imaging studies should be designed to answer the following questions:
1. Is the tumor confined to a single lobe or region that makes it resectable?
Does the tumor invade the portal or hepatic vein?
Are there smaller lesions in other lobes or segments?
Is there evidence of liver cirrhosis or portal hypertension?

Are there lymph node metastases?

ey Gl o= Y D

Are there any other metastases?

Treatment Decision and Planning

Surgery Lilu treatment of choice that offers the best potential for cure, TayaanEte liver
transplantation L& liver surgery %’j'] stage | disease Y 5-year survival rate 70 to 75%.
5-year survival rates for stages Il, lll, Lag IVA SGGRSIDS 60, 40, ez 10%

lulﬁ'ﬂ’a Elﬁvl,&i 1NNTORNAA b6, cirrhosis %38 poor liver function reserve, N13111 chemoembolization
w30 percutaneous tumor ablation 1lun1gidanfia lagiamnz tumors MENNIA 5 cm.

Chemoembolization of the Liver

Degree of tumor necrosis %uﬁ‘u area of complete staining of the tumor by iodized oil rﬂ’ﬂw 85
19 90% WUl significant decrease level of serum OL-fetoprotein LLaZ Wil’lim‘ﬁ'u survival rates 1@
The 3-year survival rates~55 to 78%, and the 4-year survival rate~67% 1%@1!%

Median survival times va3gthelugladuazaiain agszning 7-11 1hau
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Chemotherapeutic agents 1u TOCE/TACE dl#fiuagnanuiia

Most common sole agent chemotherapeutic drug fa doxorubicin,

Combination 284 cisplatin, doxorubicin LLaZ mitomycin C $#38 5-Fluorouracil 414 most common
combination drug regimen

= R . . ' . . .
JINYINUUNAVVUITIN cisplatin effective NI doxorubicin as a single agent against HCC

Ethiodized oil (Ethiodol; Savage Laboratories, Melville, NY) T w suspension medium MIU
chemotherapeutic agents L‘Wi’lzﬁqm wianagluau tumor cell (HCC) 6@ 1w key ingredient

2849 chemoembolization L2 WM drug-carrying, tumor-seeking LLaz embolic agent

Van Beers and colleagues, retrospective analysis of chemoembolization lulﬁ'ﬂ’m HCCs 54 718
e P , : , P 4

WU E\Jllhﬂﬁﬁ oil retention 134 tumor 41NN31 50% & survival rates LN (1-year and 2-year

survival rates of 82 and 65% versus 27 and 0% ).

UONIMNUUEI ”amqwuiw rﬂ'ﬂaﬂﬁﬁ poor oil retention aniiu infiltrative, hypovascular, L8z more

Gi . nid . . ] > &

advanced, At lesions N4 oil retention 41NN 50% antilw nodular and hypervascular

3 embolic agents 1111 chemoembolization ag'%m Y%A LT gelatin sponge powder and pledgets

(Gelfoam; Upjohn, Kalamazoo, MI) VEh) polyvinyl alcohol.

Gelatine sponges cause i) temporary vascular occlusion, § recanalization 189 vessel 19w
dszanm 2 “dandt

Polyvinyl alcohol particles 1T permanent arterial occlusion

= 1 ada v .
fanuuand13ludznsli embolic agents
114 center 14 mixing AUIRUATZAING particles, chemotherapeutic drugs LLaZ oil

119 center LI AMUNA chemotherapy drug and/or oil mixture

A =2 a8 .. . oA
UN1IENBINTIN injectable volumes of chemotherapy Wae long-term arterial patency Iuﬂégu'ﬂ
embolized tumor-feeding vessel WAINNTIA entire dose of chemotherapy HUANIN

= ' . . [ B [ & [

T9luadda chemoembolization tNT1¢ 1W130¥IN TOCE o1 laanwany 9asdla

long-term arterial patency ananaldu key element to the success of TOCE

Imjﬂwﬁﬁ multiple tumors in one lobe, 110NN less selective approach for catheter
o Aoy da , , v 4 4
placement @ Tm:mdﬂ’s 81N single lesion 27 superselective llaunn ,ALWB preserve normal

liver parenchyma

Follow-up
Goals of imaging R surgery, chemoembolization %38 tumor ablation A8N"3 detect new or
metastatic lesions 38 recurrent disease.

CT #38 MRI with dynamic intravenous contrast enhancement 1w commonly used technique
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Cancer of the Bile Duck

Cholangiocarcinoma W malignant tumors ‘ﬁlLﬁ@ﬁ]’m epithelial lining of mucosa of bile duct LLae
gallbladder 11 adenocarcinomas

Cholangiocarcinoma 813 classified panidu intrahepatic type L1311 small bile ducts Tu hepatic

parenchyma, extrahepatic type LN@31N extrahepatic bile duct

Incidence of cholangiocarcinoma Lﬁw%umwmq TENURAN T UANaaNL

Common risk factors @@ chronic inflammation U84 bile duct, I@ULQW’]:ﬂQ'N bile duct stones
Waz liver fluke infestation (l.e., Clonorchissinensis in East Asia and Opisthorchis viverriniin Southeast
Asia ); primary sclerosing cholangitis, ;Eﬂ’sf;l ulcerative colitis; nitrosamine compounds in food;

choledochal cyst LWLz Thorotrast use

Intrahepatic cholangiocarcinoma [t aloe hepatic mass Ltazﬁ'ﬂﬁmmﬂiﬁmLWﬁﬂﬂﬁa’m’li highly
infiltrative, ~50% of tumors contain areas of fiborsis, tumor necrosis, mucin production U312k

active tumor growth NNWUNY tumor

Patterns of tumor growth U843 extrahepatic cholangiocarcinoma 813 classified Sij papillary,

nodular, diffuse type

Extrahepatic type £9 1WNIDLLIa location of tumor L1 hilar type, tumor located in the hepatic
duct proximal to the insertion of the cystic duct; mid-common bile duct type, tumor located distal

to the cystic duct junction ; and the distal common bile duct type, tumor near the ampulla

Papillary tumor grows into the lumen of the bile duct, WuIINNINTRABU 9 (70 to 80%) WU
131204 distal bile duct

Nodular form 3inwutiw fibrotic mass infiltrates surrounding tissue,~70% ‘WLI"?% confluence of right
and left hepatic duct U3t hilar fissure.

Diffuse or infiltrative form grows in the duct wall, AN U diffusely thickened wall ARNEY sclerosing

cholangitis

Local tissue invastion, lymph node metastasis, perivascular and perineural invasion 1% common
patterns of tumor progression inlAdnla "ansarNAAle wanan incidental finding ASUATTEY

A A [ . . .
LINAIBNUBINIILINAIN obstructive jaundice
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Imaging of Intrahepatic Cholangiocarcinoma
Intrahepatic cholangiocarcinoma wustasluiszinan1iaziuan & imaging characteristics A&e

metastatic tumors 970 primary adenocarcinomas 8% G]VLGT

Tu ultrasonography, W31 echogenicity U84 mass Wil variable 11N, WAl tendency Nazdu
hyperechoic lesion WaZINWLUL homogeneous internal architecture annninNazidu heterogeneous

. . s&/ o A . . N e .
internal architecture AWNUYIN fibrous tissue, mucin L8 calcification

lu CT, tumor Ansanuaue well defined %38 infiltrative, LWy fibrous capsule wlaw HCC
Contrast study 32Wuil rapid enhancement uSiasuau I in Tz dunSia il active tumor growth
LREIT isodense or hypodense lu portal phase.
= . . o ' '
Central area U84 tumor &9 fibrous tissue, anazla enhance lu early phase LL§32 enhance
. =2 a % A . A
Tu delayed phase scanning U3zi1a 4 019 20 N anviwluwaniil central necrosis w38 produce

mucin

1 MRI scans, tumor azwWuil signal intensities &8 metastatic tumors 91N primary adenocarci-
nomas 5%6](36 hypointense on T1-weighted LAz hyperintense on T2-weighted images.

Post contrast dynamic MR images Ananmsinilawlu CT

Imaging of Carcinoma of Extrahepatic Bile Duct

Cholangiocarcinoma ﬁ extrahepatic bile duct WURaE patterns Yw1@ tumor ﬁ'ﬂ%uﬁ'u location
e level of bile duct obstruction

Tumor 7 right 38 left hepatic duct ﬁLLmIﬁwﬁﬁ]:ﬁmu’ml%qjﬂ’h infiltrate hepatic parenchyma
3019

Intrahepatic duct dilation ez atrophy V&3 hepatic parenchyma Sips signs “7]"‘153{1 suggest origin
VaJd tumor

Tumor 7 common hepatic duct W&z common bile duct FNWURILATIIALEN LWINZAZUIWY

WANHL3731N81N3VB9 obstructive jaundice

Ultrasonography .82 magnetic resonance cholangiopancreatography (MRCP) fuseloodlunng
screen 1 1L%QVAY bile duct obstruction Wzl primary non invasive techniques
ultrasonography & cost-effectiveness 1@ @373%" stone bad UWANN limited A8UWA body LAz

lesions N11317% distal half 189 common bile duct
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Positive results U84 ultrasonography for lesion detection and staging range from 21 to 87%.

MRCP 11 excellent non invasive technique 122 demonstrate anatomic information U84 bile duct

lugjtln obstructive jaundice udn1IATIITIATIAN_Iuazrinldluing center ivinuu

Helical CT scanning with 3-5 mm slice thickness a1n left hilar fissure £14 head pancreas Tug9
arterial W@z portal venous phases T28U8N relation Y84 tumors Wa2 arteries/veins 319LA 89 b0 a
. £ o
Enhancement 284 tumor & variable 810 WAL tumor type
Small papillary tumors %38 tumors with neuroendocrine differentiation aintiu hypervascular
tumor WAzl lAa L arterial phase
A 2 A . . = v &L
WtweN nodular type BIN fibrous/scirrhous tissue An e raduln portal phase
Imaging il limited use 14 infiltrate /diffuse type of tumor wWUUNNWU diffuse thickening V84 bile

duct wazdl multiple foci of tumor ‘Lo
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MAWUON

®@1579N 1 Child’s classification

Points assigned to laboratory values and and signs*

Parameters 1 2 3

Laboratory value

Total serum <2 mg per dL 2 to 3 mg per dL >3 mg per dL
bilirubin level (34 Wmol per L) (34 to 51 Wmol per L)

Serum albumin >3.5 g per dL 2.8to 3 gperdL <2.8 g per dL
level (35 gperlL) (28 to 35 g perlL)

International <1.70 1.71 to 2.20 >2.20

Normalized Ratio

Signs

Ascites None Controlled medically Poorly controlled
Encephalopathy None Controlled medically Poorly controlled
*——————Based on total points, a patient with cirrhosis is assigned to one of three classes:

Child class A = 5 to 6 points; Child class B = 7 to 9 points; Child class C = 10 to 15 points.
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Performance status

A9 2 Karnofsky index

100% Perfectlywell

90% Minor symptoms-can live a normal life.

80 % Normal activity with some effort

70% Unable to carry on normal activity but able to care for oneself
60% Requires occasional help with personal needs

50% Disabled

40% The patient needs nursing assistance and medical care, but is not hospitalised
30% Severely disabled, in hospital

20% Very sick, active support needed

10% Moribund

0% Death

@1579N 3 Eastern Cooperative Oncology Group (ECOG) performance status

Grade ECOG
0 Fully active, able to carry on all pre-disease performance without restriction
1 Restricted in physically strenuous activity but ambulatory and able to carry out work of

a light or sedentary nature, e.g., light house work, office work

2 Ambulatory and capable of all selfcare but unable to carry out any work activities.

Up and about more than 50% of waking hours

8 Capable of only limited selfcare, confined to bed or chair more than 50% of waking hours
4 Completely disabled. Cannot carry on any selfcare. Totally confined to bed or chair
5 Dead
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