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DESCRIPTION
Hepatobiliary disorders encompass a wide array of conditions 
affecting the liver, gallbladder, and bile ducts, presenting 
significant challenges in diagnosis and management. Imaging 
techniques play an important role in the timely and accurate 
assessment of these disorders, facilitating appropriate treatment 
strategies. Over the years, remarkable advancements in imaging 
technology have revolutionized the approach to hepatobiliary 
diseases, offering enhanced sensitivity, specificity, and non-
invasiveness. This article explores the latest developments in 
imaging modalities for the diagnosis and management of 
hepatobiliary disorders, highlighting their clinical significance 
and future prospects. Ultrasound remains a foundation  in the 
initial evaluation of hepatobiliary disorders due to its widespread 
availability, cost-effectiveness, and safety. Recent advances in 
ultrasound technology, such as Contrast-Enhanced Ultrasound 
(CEUS) and elastography, have significantly improved diagnostic 
accuracy. CEUS enables real-time assessment of hepatic 
vascularization and lesion characterization, enhancing the 
detection of focal liver abnormalities and evaluating vascular 
involvement. Elastography techniques, including transient 
elastography and shear wave elastography, provide quantitative 
assessment of liver stiffness, aiding in the non-invasive 
evaluation of liver fibrosis and cirrhosis. CT imaging plays an 
important role in the comprehensive evaluation of hepatobiliary 
disorders, offering high spatial resolution and rapid image 
acquisition. The introduction of Dual-Energy Computed 
Tomography (DECT) has expanded the diagnostic capabilities by 
providing improved tissue characterization and contrast 
resolution. DECT enables the differentiation of liver 
abnormalities based on their material composition, facilitating 
the distinction between benign and malignant abnormalities. 
Furthermore, advanced CT perfusion techniques allow 
quantitative assessment of hepatic perfusion parameters, 
assisting in the evaluation of liver function and detection of 
perfusion abnormalities.

MRI represents a versatile imaging modality for hepatobiliary
disorders, offering superior soft tissue contrast and multi-
parametric evaluation. Recent advancements in MRI technology,
including Diffusion-Weighted Imaging (DWI) and hepatobiliary-
specific contrast agents, have significantly enhanced diagnostic
accuracy. DWI enables the detection and characterization of
focal liver abnormalities based on their cellular density and
diffusion properties, improving lesion detection and
characterization. Hepatobiliary-specific contrast agents, such as
gadoxetic acid, enable dynamic assessment of liver function and
hepatobiliary anatomy, facilitating the detection of
hepatocellular carcinoma and evaluation of bile duct
abnormalities. Magnetic Resonance Elastography (MRE) has
emerged as a potential tool for the non-invasive assessment of
liver fibrosis and stiffness, providing quantitative measurements
of tissue elasticity. By applying mechanical waves to the liver,
MRE generates elastograms depicting tissue stiffness
distribution, allowing accurate staging of liver fibrosis and
monitoring disease progression. Recent developments in MRE
technology, including three-dimensional imaging and wave
inversion algorithms, have further improved its diagnostic
performance and clinical utility. MRE complements traditional
imaging modalities by providing functional information about
liver tissue, guiding treatment decisions and monitoring
therapeutic response. Positron Emission Tomography (PET)
imaging, combined with radiotracer agents, offers valuable
insights into the metabolic activity and molecular characteristics
of hepatobiliary abnormalities. The integration of PET with
Computed Tomography (CT) or Magnetic Resonance Imaging
(MRI) allows for precise localization and characterization of
hepatic abnormalities, particularly in the setting of
hepatocellular carcinoma and liver metastases. Novel PET tracers
targeting specific metabolic pathways, such as ^18F-FDG and
^68Ga-DOTATATE, enable the assessment of tumor viability
and receptor expression, guiding personalized treatment
strategies.
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CONCLUSION
From ultrasound and CT to MRI and PET, each modality
provides unique insights into the pathophysiology of
hepatobiliary diseases, guiding personalized treatment
approaches. The integration of advanced imaging modalities
with molecular imaging and artificial intelligence holds
immense potential for improving diagnostic accuracy, prognostic

assessment, and therapeutic monitoring in patients with
hepatobiliary disorders. Continued research and innovation in
imaging technology are essential for further optimizing patient
outcomes and advancing the field of hepatobiliary medicine.
Furthermore, the development of hybrid PET/MRI systems
offers synergistic advantages by combining functional PET
imaging with high-resolution anatomical MRI, enhancing
diagnostic accuracy and patient care.
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