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2 give i.v. contrast, it is important to understand, that there is a dual blood supply
Normal parenchyma is supplied for 80% by the portal vein and only for 20% by the
artery, so it will enhance in the portal venous phase.

All liver
they en

arence in bloodsupply results in different enhancement patterns between liver
nd normal liver parenchyma in the various phases of contrast enhancement.
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ial imaging at 18 and 35 seconds. In the
only see some irregular enhancement
early identify multiple tumor masses.
as to be some enhancement of the portal vein




Timing of scanning is i

contrast injection
ase imaging the best results are with an injec

2 two reasons for this better enhancement: at 5ml/sec t
ontrast delivered to the liver when you start scanning and
st arrives in a higher concentration.



ous phase

Portal venous phase imaging works on the opposite idea.
R TR [-Mliver when it is loaded with contrast through
detect hypovascular tumors (71272 ).

ast moment to start scanning is at about 75 seconds, so th
portal venous phase.

tause enhancement of the portal vein already starts at 35 secin
2 arterial phase.

iS late portal venous phase is also called the hepatic phase becau
ere already must be enhancement of the hepatic veins.

If you do not seen enhancement of the hepatic veins, you are too earl

fast contrast injection.
ot needed, because in this phase the total amount of contrast is more
portant and 3ml/sec will be sufficient.

s hypodense

phase. Notice
e more viable



phase begins at about 3-4 minutes after co
ion and imaging is best done at 10 minutes
rast injection.

hase can be valuable if you're looking for:




Intravenous contrast agent
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Indications

Phase

No contrast

Arterial

Portal venous

Nephrogenic

Equilibrium
/delayed

Time

80 - 100 sec
6-10 min

Kidney/ureteral stones,
arterial calcifications

Abdominal bleeding, aortic aneurysm,
arterial stenosis/occlusions,
hypervascular liver metastases,
pancreas tumors

Screening, hypovascular liver
metastases, abscess formation,
venous thrombosis

Kidney tumors, kidney trauma

Ureteral obstruction or leaks,
characterization of liver tumors
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Focal liver lesion approach

density

Soft tissue density and Fluid density and not
enhancing enhancing

hemangioma Not hemangioma

Hyper enhancing Hypo enhacing

HCC
Metastasis Metastasis
FNH cholangioca
adenoma
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Cystic Liver Lesions

Simple cyst
Traumatic cyst
Biloma

Caroli’s disease

Cystic Metastasis
Abscess
Ecchinococcus
Biliary cystadenoma
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Polycystic liver disease






















vervascular lesions

looking at the enhance
ttern in the other phases

pervascular metastases will be considered in
gtients with a known primary tumor

general HCC is considered when there is a setti
rhosis.

Is considered in young women.

atic adenoma in patients on oral contracep
lic steroids or with a history of glycoge



DSt hypovascular lesions are malignant'a

Btastases are by far the most common.




LIVER MASSES

___ Biliary cystadenoma/cystadenocarcinoma

calcification

Hemorrhage



gsions which may have a central scar are N
plamellar carcinoma, cholangiocarcinoma,
@angioma and hepatocellular carcinoma.

LT a scar is sometimes visible as a hypodense stril
IR scar tissue is hypointense on both T1WI anc 2
B0 intense fibrotic changes. An example is the CEng

BP0t fibrolamellar carcinoma (FLC)

exception to this rule is the central scar in FNH whit
erintense on T2WI due to edema.

| can be very helpfull if there is a problem in
antiating FNH from FLC.
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car tissue is hypo intense on both T1WI and T2\
2 fibrotic changes.

al nodular hyperplasia (FNH)

olamellar hepatocellular carcinoma (HCC).
d hemangiomas

ral scar in FNH which is hyperintense on T2WI due to ede

FNH and fibrolamellar HCC can be mo
It to differentiate as they are both hypervascular tumc
scars seen in young patients.
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lesions which may have a capsule are
anoma, HCC and cystadenoma or
tadenocarcinoma.

e most common tumor with a capsule is HCC

€ capsule will not enhance in the arterial p
g even in the portal venous phase it will bé
dodense, because the fibrous tissue enha










Adenoma frequently
It has a well defined contc




se calcifications are hyperdense on CT and
ntense on T1 and T2 MR images.

Bese calcifications are located withinse













within liver tumors is seen in:









morrhage in liver tumors is seen in:

morrhage is most commonly seen in
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etic resonance cholangiopancreatog
CP) is a non-invasive imaging technique
alize the intra and extrahepatic biliary
e and pancreatic ductal system.



https://radiopaedia.org/articles/biliary-tree-anatomy?lang=us
https://radiopaedia.org/articles/biliary-tree-anatomy?lang=us
https://radiopaedia.org/articles/pancreatic-ducts?lang=us
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[Bile duct dilatatiun]
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- Cholangiocarcinoma - Caroli disease
- Gallbladder adenocarcinoma - Choledochal cyst
- Pancreatic adenocarcinoma _
- Metastasis - Recurrent Pyogenic
Post-inflammatory cholangitis
- Pancreatitis - Primary sclerosing
- Post radiation or chemoatherapy cholangitis
Inflammatory
- AIDS cholangiopathy
- Biliary parasites
- Primary sclerosing

k cholangitis AN




tiny dots of s
the liver (arro
portal radicles a

characteristic cent

disease.

Carolie disease

Magnetic resonance cholangiography. (A) Bile duct ectasia and irregular cystic
the large proximal intrahepatic bile duct (IHD) with a normal common bile d
Multiple intrahepatic calculi were also demonstrated. (B) T1-weighted imag
central dot signs (arrows), which are enhancing dots within the dilated IHD
portal radicles (B).




Choledochal cyst

Todani Classification
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CholangipGarcinoma
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CT scan

bile ducts
portal veins



https://www.wikidoc.org/index.php/Computed_tomography
https://www.wikidoc.org/index.php/Bile_duct
https://www.wikidoc.org/index.php/Portal_veins
https://www.wikidoc.org/index.php/Hepatic_veins
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hemoperitoneum

Active
extravasation

hematomas

Subcapsular
hematomas

laceration

devasculariza
tion

pneumoperitoneu
m



(examples from different patients)
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Post interventional liver changes

Fluid
collections

hemorrhage

biloma

vascular

hematomas

abscess
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