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Computed Tomography (CT) is a fundamental imaging modality for evaluation of the liver 
due to its ability to provide detailed cross-sectional visualization of hepatic parenchyma and 
surrounding structures. CT imaging allows assessment of liver size, shape, density, and 
internal architecture, as well as its relationship to adjacent organs and vascular structures.

The purpose of this context is to enable students to: 

 Understand the role of CT in liver imaging 
 Recognize normal CT appearance of the liver on native and contrast-enhanced 

studies 
 Appreciate how contrast enhancement improves visualization of hepatic structures
 Develop technical awareness of liver image interpretation 

 

1. Describe normal anatomy of liver? 
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Normal CT Anatomy of the Liver 

On CT images, the liver appears as a large solid organ located in the right upper abdomen, 
extending partially into the left upper quadrant. It demonstrates smooth outer contours and a 
relatively homogeneous internal appearance. 

The liver is closely associated with surrounding structures such as the diaphragm, stomach, right 
kidney, and spleen. Recognition of normal hepatic anatomy is essential for understanding 
variations in appearance on CT imaging. 

 

 



Contraindications 

CT examination of the liver has no absolute contraindications related specifically to liver 
disease itself. Patients with hepatic pathology can generally undergo CT imaging without 
restriction. Contraindications are instead related to general CT considerations and 
contrast administration rather than the presence of liver disease. Pregnancy represents an 
important contraindication due to exposure to ionizing radiation, unless the expected 
diagnostic benefit outweighs the potential risk. When contrast-enhanced CT is required, 
known hypersensitivity to iodinated contrast media and impaired renal function must be 
carefully evaluated, as these factors may limit or contraindicate intravenous contrast 
administration. Patient cooperation is also essential, as inability to follow breath-holding 
instructions or remain still during image acquisition may result in motion artifacts and 
reduced image quality. These considerations should be assessed prior to the examination, 
with appropriate protocol modification or alternative imaging selected when necessary. 

Patient Preparation 
Patient preparation for liver CT examination is generally simple. Fasting for several hours 
prior to scanning is recommended to reduce gastric contents and minimize motion 
artifacts. Breath-holding instructions are explained to the patient before image acquisition 
to ensure optimal image quality. Intravenous access is established in advance when 
contrast-enhanced imaging is planned. No specific preparation is required related to liver 
disease itself. 
Native(Non-Contrast)  
Native CT imaging of the liver provides essential baseline information prior to contrast 
administration. On non-contrast images, normal liver parenchyma typically appears 
homogeneous, with smooth margins and well-defined contours relative to surrounding 
structures. 
Non-contrast CT is particularly useful for assessing overall liver attenuation and 
uniformity, and for detecting intrinsic abnormalities such as fat deposition, calcifications, 
or acute hemorrhage. In addition, native imaging serves as a reference standard for 
comparison with subsequent contrast-enhanced phases, allowing accurate evaluation of 



enhancement patterns and lesion conspicuity. Although native CT alone is limited in lesion 
characterization, it represents a fundamental initial step in comprehensive liver CT 
assessment. 

 

Contrast-Enhanced CT of the Liver  

Contrast-enhanced CT imaging improves visualization of hepatic parenchyma and 
vascular structures by increasing contrast between normal liver tissue and adjacent 
anatomical components. Administration of intravenous contrast material allows clearer 
delineation of hepatic vessels and enhances overall image conspicuity. 

contrast-enhanced studies demonstrate: 
 Improved definition of liver parenchyma 
 Visualization of hepatic vascular structures 
 Enhanced contrast between liver tissue and surrounding organs 

Detailed contrast timing and phase-specific analysis will  addressed and explained  in a 
next lecture on multiphase liver imaging. 
 
Image Display and Windowing 
Liver CT images are primarily reviewed using soft-tissue window settings, which provide 
optimal visualization of hepatic parenchymal uniformity, internal architecture, and subtle 
differences in attenuation. Appropriate window selection allows clearer assessment of liver 
margins, fissures, and the relationship between the liver and adjacent organs. Adjusting 



window width and level is an important step in distinguishing normal parenchymal 
appearance from variations related to technique or contrast enhancement.

Axial images serve as the primary reference for liver evaluation, as they offer standardized 
cross-sectional visualization and consistent anatomical orientation. However, coronal 
reformatted images play a complementary role by improving assessment of overall liver 
size, contour, lobar configuration, and anatomical relationships, particularly in evaluating 
cranio-caudal extent and fissural anatomy. Multiplanar reformats help students appreciate 
three-dimensional liver anatomy and reduce misinterpretation that may arise from relying 
on axial images alone. 

Comparison between native (non-contrast) and contrast-enhanced images is essential for 
understanding how liver appearance changes following contrast administration. Reviewing 
both image sets side by side highlights differences in parenchymal attenuation, vascular 
conspicuity, and overall enhancement pattern. This comparative approach supports 
accurate recognition of normal enhancement-related variation and reinforces the concept 
that changes in image appearance are often influenced by imaging phase and technique 
rather than true anatomical alteration. 

 

 

 



 

Technical Considerations Affecting Liver Image Appearance 

The CT appearance of the liver is evaluated based on several fundamental imaging 
components, including overall liver size, homogeneous parenchymal attenuation on non-
contrast images, and uniform enhancement following contrast administration. 
Visualization of the hepatic vascular structures specifically the portal veins, hepatic veins, 
and hepatic arteries also contributes to the characteristic appearance of the liver across 
different imaging phases. 

These features may be influenced by multiple technical factors related to image acquisition. 
Patient motion and respiratory activity can cause image blurring or misregistration, 
particularly near the diaphragm, affecting assessment of parenchymal uniformity. Beam-
related artifacts, such as beam hardening from adjacent ribs, the spine, or dense contrast-
filled vessels, may alter apparent attenuation within the liver parenchyma. 

In addition, contrast timing significantly affects the visibility of hepatic vessels and the 
uniformity of parenchymal enhancement. Slice thickness plays an important role, as 
thicker slices increase partial volume effects and may obscure fine vascular detail or 
exaggerate apparent texture changes. Awareness of these technical considerations supports 
accurate evaluation of normal liver appearance and helps distinguish technique-related 
variations from true anatomical features. 

Advantages and limitation of CT Imaging of the Liver 

CT imaging provides comprehensive visualization of the liver with high spatial resolution 
and rapid image acquisition. It allows assessment of hepatic parenchyma, vascular 
structures, and anatomical relationships as part of routine abdominal imaging. The ability 
to perform native and contrast-enhanced studies enables evaluation of baseline liver 
appearance and enhances visualization of hepatic vessels and structural anatomy.
However, CT imaging of the liver has recognized limitations. Image quality may be 
affected by patient motion and respiratory activity, particularly near the diaphragm. In 
addition, overlap of enhancement patterns and the primarily anatomical nature of CT limit 
its ability to provide direct functional assessment of hepatic activity. Considerations related 
to radiation exposure are also important in liver imaging. In the educational setting, CT 
imaging of the liver forms the foundation for understanding hepatic anatomy, 
enhancement behaviour, and image appearance.  
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Compare between the native and arterial phase of the liver CT scan ?  
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