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Abstract 

Cirrhotic livers are characterized by the formation of  

hepatocellular nodules which are classified histologically 

as either (regenerative nodules, dysplastic or neoplastic 

lesions).Differential diagnosis is important, and it is 

facilitated by comparing the clinical and pathological 

findings with radiological imaging features. Familiarity 

with the MR imaging characteristics of cirrhosis-associated 

hepatocellular nodules is therefore important for optimal 

diagnosis and management of cirrhotic disease. 
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Introduction 

Liver cirrhosis is the end stage of a wide variety of 

hepatic disease processes that cause hepatocellular 

inflammation and necrosis leading to hepatic fibrosis and 

nodular regeneration. The common causes of the liver 

cirrhosis is: viral hepatitis C (55%), viral hepatitis B 

((16%)), Alcoholic patient (13%), and there is less common 

causes: cryptogenic nonalcoholic fatty liver disease and 

nonalcoholic steatohepatitis (16%). Nonalcoholic 

steatohepatitis is known to be an advanced stage of 

nonalcoholic fatty liver disease (Adam et al., 2014). 

Cirrhosis-associated hepatocellular nodules form due 

to local proliferation of the hepatocytes and their stroma as 

a result of liver injury lead to the formation of this 

regeneration nodules. The regenerative nodules formation 

is a compensatory mechanism by the liver to replace the 

damaged hepatocytes and to compensate the lost liver 

function. In some of these regenerative nodules, some of 

their hepatocytes may undergo cellular changes with atypia 

and hence progress to liver cell dysplasia. These changes 

made the nodule to increase in size and cellularity leading 

to the formation of dysplastic nodules and as a result 

hepatocellular carcinoma (HCC) (Hussain et al., 2009).  
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In 1995, an International Working Party panel 

published guidelines for classification and description of 

the nodular hepatocellular lesions. These guidelines, the 

hepatocellular nodules divided into groups; regenerative 

lesions, dysplastic and neoplastic lesions. 

Regenerative nodules: these either monoacinar or 

multiacinar and this depend if they contain one or more 

terminal portal tract, it also may be micronodules (<3 mm) 

or macronodules (≥3 mm). Also there is what called giant 

regenerative nodules which measure 5 cm in diameter, but 

they are rare (Robert et al., 2008). 

Lesions with dysplastic features that do not have the 

feature of invasion or malignancy (Bruix & Sherman et al, 

2005). 

Hepatocellular Carcinoma: These are malignant 

neoplasms which consist of dedifferentiated hepatocytes. 

These can be either as small (<2 cm in diameter) or large 

(≥2 cm in diameter). The classic system of macroscopic 

classification of hepatocellular carcinomas in use since 

1901 includes three major types; nodular, massive and 

diffuse (Robert et al., 2008). 

Siderotic Nodule is an iron rich either regenerative 

or dysplastic nodule where differentiation between them 

radiologically till now is not possible (Mandell et al., 

2013). 
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MR imaging can successfully help to detect the 

increasing size and vascularity of nodules. It also provide 

support for the concept of stepwise carcinogenesis (Van 

Den Bos et al., 2006). 

MR imaging has emerged as an important modality 

for the assessment of cirrhosis-associated hepatocellular 

nodules because of many reasons when compare to other 

modalities like the U/S and CT scan such of these causes 

better soft-tissue contrast, assessing a larger number of 

tissue properties, more sensitivity to contrast media 

(Bartolozzi et al., 2007). 

MRI characterization of the nodules by morphology, 

signal intensity on different sequences and their behavior 

with gadolinium. Also there is specific contrast agents, but 

they are not commonly used due to their high cost (Maria 

et al., 2010). 

Two major causes made MR imaging as an important 

modality in the imaging and the assessment of cirrhosis and 

its complications, such as HCC. These causes: First, faster 

sequences with high quality images and high soft tissue 

contrast. Second, the use of automated contrast detection 

methods in combination with faster sequences allows 

reproducible capture of the arterial phase which is essential 

for the detection and characterization of HCC (Hussain et 

al., 2009). 
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Aim of the Work 

The aim of this work is to study the role of MRI in 

characterization of nodular focal lesions in cirrhotic liver 

by MRI. 
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Gross Anatomy 

The liver is the largest solid organ in the body. It lies 

in the upper part of the abdominal cavity just beneath the 

diaphragm and mostly under cover of the ribs. It fills the 

right hypochondrium and extends across the epigastrium 

into the left hypochondrium (Standring et al., 2005). 

The normal liver is shaped like a wedge with its base 

against the right abdominal wall, and its tip pointing to the 

spleen and extends from the fifth left intercostal space to 

the right mid clavicular line down to the right costal 

margin. It measures 12 to 15 cm coronally and 15 to 20 cm 

transversely. The median liver weight is 1800 gm in men 

and 1400 gm in women (Schiff et al., 2007). 

A- Functional and Morphological Anatomy: 

Liver anatomy can be described using two different 

aspects: morphological anatomy and functional anatomy. 

The classical morphological description of the liver 

anatomy is based on the external appearance. On the 

diaphragmatic surface, the falciform ligament divides the 

liver into the right and left anatomical lobes (Fig. 1). In this 

classical morphological description, the quadrate lobe 

belongs to the right lobe of the liver, but functionally it is 

part of left lobe (Rubin et al., 2006). 
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Fig. (1): Gross right and left anatomical lobes of the liver based on 
falciform ligament (Quoted from Rubin et al., 2006).  

Morphological Anatomy: 

Historically the gross anatomical appearance of the 

liver has been divided into right, left, caudate and quadrate 

lobes by surface peritoneal and ligamentous attachments 

(Fig. 2). The falciform ligament superiorly and the 

ligamentum venosum inferiorly, mark the division between 

right and left lobes. The quadrate lobe lies anteriorly, and 

the caudate lobe lies posteriorly. The gall bladder usually 

lies in a shallow fossa to the right of the quadrate lobe 

(Standring et al., 2005). 

 


