Overview

Benign lesion

Cyst

Abscess

Mass

Adenoma

Hemangioma

Focal nodular hyperplasia

Malignant lesion

Primary: HCC
Secondary: CCA
Metastasis

Diffuse liver disease

Miscellaneous

Liver mass wuUsaanidu

1.

Case 1

Cystic

Benign L1 Cyst, Abscess, Hemangioma
Malignant L1 Cystic adenocarcinoma

Solid

Benign L% Adenoma, FNH, Lipoma, Hermangioma

Malignant 1w Primary: HCC, Secondary: CCA, Metastasis

Multiple liver cysts

Multiple kidney cysts

Well defined hypodensity nodule at liver & kidney
Diagnosis: Polycystic liver & kidney disease

(Roaduull renal cyst fe nauiie liver Lag kidney)
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a.

- Treatment
Conservative
Kidney transplantation
Liver transplantation (if liver failure)

Counselling INS1¥618M8ANTUTNTTUNIG AD

Case 2
® /S finding
Hyperechoic lesion (U/S fi481u echo)
Abdomen
® (T finding

- centripetal = contrast fill in
- peripheral nodular enhancement
- incomplete rim
Non-contrast:  not seen abnormal calcification (lailausneyls lilarzuuw)
A-phase: peripheral nodular enhancement, incomplete rim
Late PV phase: central filling in or centripetal enhancement
Delayed phase: sodensity
- hyper vascular mass

- contrast lWIATINANY = centripetal contrast 89NA1NATINAN = centrifugal
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Figure 2. Typical hepatic hemangioma at CT, Precontrast phase (A), arterial phase (B), portal-venous
phase (C} and equilibrium phase (D). Note the peripheral, globular uptake with centripetal distribution.

- MR

Tt thwh, T2 dham (Wdleuifu CsP)

- Hyper-signal intensity mass or nodule or signal in T2

- T2 fat saturation wiu fat wudetu

- 14 differentiate ffu tutor U198NTIT fat deposit aglunau

- duil pure 11 CT Wiudwden
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- Diagnosis: Hemangioma
diulug) hemangioma la@osrsin

- Indication for surgery
Symptomatic
Complication LU ruptured, pressure, Kasabach Merritt syndrome
Kasabach Merritt syndrome: hemangioma finusuiy platelet i
19 + Uanviog + hemangioma = Borman turkunk

Hemangioma

- ¥ most common primary benign liver tumor Wulé 0.4-20%

dwlunidu asymptomatic uay incidentaloma
- Female: male ratio 1.6-6:1
- nwulugs middle aged woman
® U/S hyperechoic liver mass with peripheral feeder vessels
faint acoustic enhancement
mass > 2 ¢m
mixed echogenicity (thromaosis or necrosis)
® (T:
- Non contrast:  Hypodensity lesion
Calcification 10%
- Enhancement: Peripheral nodular enhancement
Progressive centripetal fill-in
® MR
- Multiple intratumoral lobulation
- Hyperintensive signal in T2
(T1 ¥eh wWiuwsleu CT A phase run lauls Delayed phase Wiudnwaue typical wilou CT scan wsdnudu T2

14idl filling in)

Case 3
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® (T finding

- Protusion ¥8Y mass, subcapsular mass

- Disruption of liver capsule

- Fluid or hemoperitoneum

- Enhanced mass

- Multiple liver metastasis

- Diagnosis Ruptured HCC

- Treatment (389911&0U)
1. Re-assessment patient status Wag advanced U84 disease
2. w8 case moribund udq Alsdvhesls conservative, palliative
3. Resuscitation 9 V/S
4.  TAE: Transarterial embolization
5. Surgery duﬁﬁl@iﬁ intervention 428151 Ala 1Y pack U lisate artery resection

Transplant aul iwsngiieilu contraindication
HCC

® (T finding:

- Non contrast:  Hypodensity

- Aphase: early vascular enhancement

- Portal phase:  hypodensity, rapid wash out

- HCC vouwadaau ilosennd capsule
AuvWIALIY 819LIU mosaic pattemn (heterogeneous faule) contrast fill laldifudow)
HCC w9y invade vascular PV > HV

Gross specimen LuvaulunfauAeut e tnlauii capsule
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Case 4

- aulduisgeinisesls

- AU Fever
Abdominal pain
Jaundice (-1) laifl duct dilate
- Finding
- Heterogenous Hypodensity lesion with rim enhancement Rt. lobe liver
- Multiloculated
- Septation
- Diagnosis Liver abscess Rt lobe liver
- Treatment (1389011U&16U)
1. IV antibiotics
2. Drainage (percutaneous new)

3. Surgery

Liver abscess
e U/S:
- Complex mass at right lobe liver
- Ddx:  Abscess
Necrotic tumor L% HCC or metastasis
® (T
- Heterogenous mass with rim enhancement

- Loculation
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Case 5

® MRI finding
- Enhancing mass in arterial phase in T1
- Central scar
- Isovenous wash out
- Loculated, irregular border (laifi capsule 1Uu pseudocapsule)
- Diagnosis FNH
- Differential diagonis U84 central scar lesion
HCC*
Fibrolamella
Hemangioma (mwy's] i core vascular bundle 7 fibrous a&gjm‘smma)
- WY true scar & pseudo scar
Pseudo scar 7159 core ¥83 FNH 1Ju portal triad (a, v, bile duct) Qiu contrast CT or MRI
True scar Tu core v®9 HCC 1 fibrous 9399 aglaifl enhancement Tug scar vesiules
- Management
Conservative
Stop risk factor ﬁﬁm&gm oral contraceptive

Surgery Tunsainiiennis

FNH (Focal nodular hyperplasia)
- Incidence 3% wuldtioy
- Female:male=8:1
- Age 30-50 yr
- Oral contraceptive 71%
- Chronic abdominal pain
- Palpable mass 4%
- Right > Left lobe
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- Tuteaeudnaziae fndjsengies Aueiau
- Multiple FNH 2-5 nodules e 20%
- Multiple FNH 15-30 nodules 3%
- lildminsAedestusuiuiazaunaues FNH funatiild ocp
® U/S finding:
- Slightly hypo-iso echogenicity
- Doppler U/S: Spoke-wheel appearance (radiating vascular architecture) wiloudasadnseu
- Central scar®
® (T:

- Non contrast:  isodensity, invisible, scar

- Aphase: diffuse immediate homogeneous hyperdensity
- PV phase: rapid wash out
® MR

- central scar mass
- scar appears high Sl at T2W
- scar shows delayed enhancement
- 14f capsule, Wiy central scar, hyper vascular mass, F9luduy true scar
Treatment
- Asymptomatic: U/S follow up
- Indication for Rx:
1. Symptomatic
2. Mass that increase with size
3. Couldn’t or rule out HCC
- Surgery: treatment of choice
Enucleation, wedge resection, non-anatomical resection, anatomical resection, major hepatectomy or

embolization

Case 6




CT Finding

Hyper vascular mass: “mmgﬂﬁq}ﬂ

Arterial enhancement

Central necrosis, hemorrhage: n33Na19LAI99 LU
Diagnosis: Hepatic adenoma with intratumoral feeding
DDx: HCC

Treatment

1. Hepatic resection

2. nYIAu

3. Transarterial embolization

Hepatic adenoma

- Diagnosis
® Radiologic images
- Hepatic adenoma (7iélsif complication)
- Non con: mass €|
Arterial phase:  1ilau HCC early enhancement
Delayed phase: ©193%il enhance 16itng oty iso
- Hepatic adenoma = ¢ - 917 - 917
- HCC=#-317-m
- 1/2 or 1/3 : incidentaloma: asymptomatic
- Others: fi9Mn159201618 abdominal pain
- 15-33%: acute abdominal pain from tutor bleeding or rupture
- Differential diagnosis
Fibrolamellar HCC
FNH
Metastases
Management

wuluiwgaongtos Jonansau
U523 oral contraceptives usage
119178 abdominal pain

70-80%: round, solitary

No bile ducts and portal reads

>4 adenomas = adenomatosis (M38UN99L81 >10 Naw)

Surgery: Treatment of choice
Wedge resection
Non-anatomical resection

Anatomical resection

Imaging in common hepatic lesion 9
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Major hepatectomy

Embolisation: TAE

CT Findings

Il defined irregular hypodensity mass

Intrahepatic ducts dilate both lobes

Peripheral duct dilate Fowmeuiieazuaninduan bile duct originate

Localized ascites -> Usuanindl direct invade U peritoneal asail

Intrahepatic Cholangiocarcinoma #ifl bile duct dilate both lobes 1in91ndl Hilar involvement 210

LN involvement

Direct extension

Combined type Hilar + intrahepatic duct

Diagnosis: Mass forming intrahepatic cholangiocarcinoma with obstruction extra hepatic bile duct (fo4

Weu W12 management liuiiouniu)
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Case 8

® (T findings:

- Well defined thin wall homogeneous hypo density lesion
- No septation

- No intramural nodule

- Diagnosis: Liver cyst (simple cyst)

Management

- Observe

- Unroof

- Fenestration

- Ablation

- Percutaneous drainage wnagiuu ws1zlallay infected cyst

Simple cyst
- ¥y most common benign lesion
e U/S:
- Anechoic
- smooth thin wall
- posterior enhancement
® (T finding:
- Homogeneous
- Fluid-filled structure
- Thin wall, without projectionand no septation

- Clear fluid without bile
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Cystic lesion

Differential diagnosis
Simple cyst
Complicated cyst: symptoms, fluid turbid
Multiple cysts arising in the setting of polycystic liver disease (PCLD)
Parasitic, Hydatid (Echinococcal cyst) = cyst in the cyst, Fungal: rare
Cystic tumor: mural nodule, papillary growth
O Primary
O Metastases
Cystadenoma, cystadenocarcinoma wenlil@ain imaging feosld path
O Cyst metas £in11970 ovary (Gl metas siazidu nodule)
- Abscess
Ductal cysts differentiated from hepatic cyst involvement of the bile ducts

- Choledochal cysts, Caroli disease (Targeted cyst = cyst finsenanad artery @Q%sLﬁuLﬁuﬂam)
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Liver cyst
- Common, asymptomatic
- Female: male = 4:1
- 50%: diameter 1-3 cm
- Not communicate with normal biliary duct
- Lined by cuboidal or columnar epithelium
- Intracytic hemorrhage, infection, malignant change:rare

- Radiologic feature

® U/S:
- Anechoic, thin wall, posterior enhancement
® (CT: thin wall, clear water density (0-10 HU)
- MRE
T1: hypointense
T2: hyperintense
Treatment
- Asymptomatic: F/U
- Symptomatic
- Simple aspiration + ethanol or doxycycline sclerotherapy
- 14 sclerosant wievhane epithelium -> fibrosis
- Liflswnse oyst Fidesiivwnelug) vhane epithelium s deslfieozann
~ {llemaiier damage tissue $1auAe Wy bile duct
- Surgical cyst unroofing or fenestration:
Laparoscopic
Open
- Fesdni, dv wall #1euu bile &1 lap A convert u open resection or bypass

- Cystectomy +/- hepatectomy

Case 9




® (T Finding
- Dilate bilateral IHD

- Il defined mass at confluence hepatic duct extend to Rt. IHD

- No evidence PV invasion &1 Lt lobe hypertrophy -> falciform ligament displacement , Rt.lobe atrophy

Diagnosis: Hilar cholangiocarcinoma (3A)

Imaging in common hepatic lesion 14

Character HCC CCA

Vascularity Good -> hyperdensity Poor
Capsule Common Irregular

Yes (splenomegaly)
Cirrhosis No

Ruptured HCC

Liver dysfunction Liver dysfunction (Jx)
Ascites

Ruptured HCC Carcinomatosis or direct invasion
LN Rare Common
Duct dilate Rare (Biliary thrombosis) Common
PV involve Thrombus in PV PV encasement
Hepatitis Almost B or C Not relate
Tumor marker AFP, rare CA19-9 CA 19-9

Case 10
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CT Findings

Hypodensity nodule in both lobes liver

Il defined heterogenous hypo density mass at head of pancreas (i duct dilate 91999 Hartman pouch

GB #igoeasun or CBD)

Diagnosis: CA Head of pancreas with liver metastasis (oal@gu primary tumor ¢18)

Liver metastasis

Most common site of metastasis: liver
Most common liver cancer: metastasis
Common primary solid malignancies
Gl tract: Colorectal cancer
Pancreas
Stomach
Breast

Lung

Colorectal cancer with liver metastasis

Synchronous liver metastasis 25%

Metachronous liver metastasis 50% lagaaunniinaziaanielu 2 U
1/3: isolated to the liver

asaRIAale 15-20%

CT: low density masses with fine calcification of hemorrhage
Differential diagnosis:

Granulomatous lesions; TB

HCCs with bleeding

Peripheral type cholangiocarcinoma (ﬁawﬁm?ﬁq UL L909)
Metastasis with calcification

Mucin producing Gl or ovarian cancer

Osteosarcoma
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Metastasis with hemorrhage
Choriocarcinoma

Malignant melanoma

CT Finding:

Strip and streak pattern (Thread and streak pattern)

anuaizmileuduigeagnisluduion I3UNUIN angiogram

Il-defined mass

dnwy finding case ‘l‘ij HCC hyper density lesion with rapid wash out awauwaduneuiiulu mass nou
HCC wvmaiidiu contour 1ud exlsilud finavagluvie HCC vauidvie vein (hepatic vein or portal vein®)
msiluluvieudwiliin thrombus & 2 wuy

1. thrombus 210 stasis 138n71 bland thrombus

2. tumor thrombus

Tumor thrombus Al primary ﬁﬂdﬂﬂ‘]ﬁﬁaﬁ early enhancement with rapid washout, Enhancement 4

Wislu tumor thrombus agliiwmilou primary sfuasidudus guilowdulnudnuead Wieuiu band thrombus A phase

15719¢l3liu enhancement agwiududng V phase Asne suiliuusedumsy staging Waesu I tumor thrombus wana

A . . .
373 major vascular invasion

Treatment

Liver transplantation (poor prognosis) \Ju contraindication for OLTx
Bland thrombus 81349970 cirrhosis -> PHT -> portal vein thrombosis

Diagnosis: HCC with tumor thrombus in portal vein
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Case 12

® (T Finding:
- Multiple hyper vascular lesion or rim enhancement nodule or target lesion or bull eye lesion
Diagnosis: Hypervascular liver metastasis
- Differential primary source
Kidney (Renal cell carcinoma)*
Carcinoid
Thyroid
Neuroendocrine tumor(NET)*
Melanoma
GISTs
Choriocarcinoma (yolk sac)

- Gl tract metastasis lesion agilu hypo density
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CT Finding:

Name of procedure: RFA
Finding: Heat-sink effect (Heat = $ou sink = 93)
25UN8: YOUAUANNWEY ablation zone TdudanIsw1y Walnsinius bum luudivouaiadl vessel anusau

nssiufaggnifoniisegaseiu Wmanudeuly anuseuildaylaits target heat vililaiaunsa burn tumor

Y

&

lonunIanae residual tumor ¢

Name of procedure: Celiac angiography
Finding: Hypervascular mass in Rt. lobe of liver

Diagnosis: HCC or hyper vascular tumor
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Case 15

- Name of procedure: SMA angiography
- Finding: Replace Rt.hepatic a., accessory Rt. (aberrant = Taif original Rt.hepatic a.)
- IVCfilter

- 3 = inferior pancreatoduodenal a. (IPDA = branch 50283 SMA)

Case 16

- Name of procedure: Celiac angiography
- Finding:
1. Large liver mass
2. Multiple hypervasvularity mass in liver (Multiple Rotter nodule)
3 = Rt. inferior phrenic a. (Branch 984 aorta 8anlna celiac Jetuluides diaphragm )
4 = GDA
5 = Rt. gastroepiploic a.
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Case 17

® (T Finding:
- Early enhancing mass in A phase Rt. lobe liver with rapid wash out
- Cirrhotic nodule
- Splenomegaly
- Esophageal varice
Diagnosis: HCC with cirrhosis
Treatment:
- TACE
- RFA
- OLTx

- Surgery (Resection)

Case 18
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® MRl Finding:

- Hyposignal in T1 #i3n contrast ihasdu Pv phase &7 LWT1E contrast 111 vein MUALA?
dlund CT Azl wash out TUudvee mass

- Rt lobe atrophy, Lt. lobe hypertrophy

- Rt.portal vein invasion
Diagnosis: portal vein thrombus

Treatment:

- Rt.hepatectomy

Case 19
LG 531N
Tw:

BEOV 30, 0=
STHD i

mh FH

L arvpe -
7.50memy 15 00 B)

® (T Finding:

- Intrahepatic duct calcification or stone
- Lt lobe atrophy

Treatment:

- Hepatectomy
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MRI in liver disease
Key liver MRI pulse sequence
1. T1ieh
In-phase
Out-phase
Lﬁa%@ fat content
In phase 9z#l hypersignal, Out phase loss of signal -> fat content
2. T2 vam 9 lesion vaei
Heavy T2 fat saturation \ioazuen true lesion or pseudo lesion
True lesion: high signal
Pseudo lesion:  low signal wu fatty liver
3. T1 dynamic gadolinium wilou CT with contrast
2m Gadolinium arterial phase, venous phase, delayed phase 2-3 min
4. 20 mins or 30 mins delayed HPB phase (Primovist®)
Primovist® = Gadoxetate disodium (Gd-EOB-DTPA) = non-ionic water soluble, liver specific tissue contrast

weazlduenindndunansindu normal hepatocyte Wws1zaztiu FNH, tumor cell, HCC, CCA faglal uptake

Focal fatty infiltration

T1 in-
phase/out-
phase

pseudolesion

Normal vessels
coursing
through

Hemangioma

T1 in-
phase/out-
phase

No fat

True lesion,
very bright
signal (CSF)

T2/heavy T2
FS

T1 dynamic
G AD, 3_5 min Peripheral nodular enhancement, central

filling in, delayed wash out

delayed




FNH

T1in-
phase/out-
phase

T1 dynamic
GAD, 20 min
delayed

HCC

Tlin-
phase/out-
phase

T1 dynamic
GAD, 20 min
delayed

Cholangiocarcinoma

T1in-
phase/out-
phase

T1 dynamic
GAD, 3-5 min
delayed

Imaging in common hepatic lesion 23

No fat

True lesion,
bright central
scar

Rapid arterial enhancement, iso
venous washout, uptake of Primovist

Rapid arterial enhancement, rapid
venous washout, no uptake of
Primovist

No Fat

True lesion, high signal,
dilated upstream bile
ducts

Slow enhancement, slow washout,
no uptake of Primovist




Take Home Message
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Liver mass

= -
4 ¥ § ¥

Benigh Malignant

4 4

Cyst Cyst-
Abscess adenocarci
Hemangioma noma

® |iver mass

Approach

- Cystic
Benign i Cyst, Abscess, Hemangioma
Malignant L% Cystadenocarcinoma

- Solid

Benign L% Adenoma, FNH, Lipoma. Hemangioma

Malignant L% Primary or secondary metastasis

Hepatic cyst

Benigh Malignant

4

Adenoma Primary

FNH
Lipoma Metastasis

Hemangioma

- Tu CT 9wy arterial, portal, delayed phase 13l enhancement

- pure water fluid, 13l rim enhancement

Hepatic Cyst

Arterial Phase Portal Phase

Delayed Phase
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Hepatic adenoma

- \#10997n hypo vascular Aa¥w191U 1 arterial enhancement udrsega1vasiulu Portovenous phase

Hepatic Adenoma

Arterial Phase  Portal Phase  Delayed Phase

FNH

v 1Y i

& . % & o &
- AezAdNe9AU WAl arterial phase 9gLiudl central scar, delayed phase agLiu scar TATu

FNH

Arterial Phase  Portal Phase  Delayed Phase

&

Hemangioma
- Arterial phase: incomplete** peripheral nodular enhancement

- Central filling in Tu portal phase

- Delayed phase fiag wash out 88nlU %38 increase contrast strain 1o mass lugjun

Hepatic Hemangioma

Arterial Phase  Portal Phase  Delayed Phase




MRI

Common liver tumours

Liver tumour

Haemangioma

Adenoma

(HCA)

Focal nodular
hyperplasia

(FNH)

Hepatocellular
carcinoma

(HCO)

Hepatic
metastases

Aetiology
male

oCP
Endaocrine
disorders

11:1

Kleinfelters
syndrome

il 9:1

Liver cirthosis —  2:1
especially

viral + metabolic
Promoters:

Etoh

aflatoxin

Colonfrectum,
bronchus,
pancreas,

breast and
stomach primary

1:1

Female:

Histology

Large blood
filled spaces
lined by

endothelium

Uniform mass
of hepatocytes
without ducts
or portal triads

Regenerating
nodules +
connective
tissue septae

Varying
degrees of
differentiation

Depending on
primary

Symptoms/
complications

Mass effect
Bleeding/
thrombosis
Kasabach-Merritt
syndrome

Mass effect
Malignant
transformation

Rupture

Mass effect

Metastasize

Local pain
bleeding

Often
asymptomatic
Pain, weight
loss, anorexia,
fever, liver
failure, carcinoid
syndrome

Imaging in common hepatic lesion 26

Major
differential

Adenoma
HCC

Metastases

FNH

HCC

HCA

HCC

Diagnosis

CTIMRI = well
demarcated
hypodense lesion
(pre contrast)
peripheral nodular
enhancement (early
phase) + centripetal
filling (late phase)
CT - hypodense with
peripheral contrast
enhancement +
centripetal filling to
become hypervascular
in the arterial phase
Sulphur colloid
scintigraphy

(Tc-99) — cold spot
Colour doppler US —

spokewheel vascularity

radiating from a
central scar

CT{ MRI — central
scar (60%:)
Sulphur colloid
scintigraphy
(Tc-99) — hot spot

Macroregenerative  Alpha-fetoprotein

nodules
HCAFNH
metastases

Benign tumaours

HCC

CT/MRI — arterial phase
hypervascularity

Tumour markers

CT/MRI — typically
hypodense lesion
with some arterial rim
enhancement

CT. computed tomography: MRI, magnetic resonance imaging: OCF, oral contraceptive pill; US, ultrasound; Etoh, ethyl alcohol.

Key liver MRI pulse sequence

T1 in/out phase \iefivzuen lesion 913 fatty content

T2/heavy T2 fat saturation 10113 determine 591U lesion true or pseudo lesion

Management

Conservative
unless
symptoms or
complications

Resection

Conservative

Resection
Transplantation
Locoregional
chemotherapy
Percutaneous
ablative
techniques
Resection
Systemic
chemotherapy
Local ablative
techniques

T1 dynamic gadolinium enhancement d1Agyan 10117 determine vascular enhancement #1499 tnilou CT

with contrast figfiu

20 min delayed HPB phase (Primovist®) confirm3sfu FNH 71 cell uptake Lenfiu dysplastic nodule 970

HCC or CHCA metastasis k6 vianng selected case
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S
Un#ilnanwa CT triple phase 113E¥
1. Non contrast
2. A-phase (10-15sec %&32 contrast)
3. Portal (Porto-venous) phase (30sec up #&4aa contrast)

4. Delayed 981981 5 min



