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DESCRIPTION

Hepatocellular Carcinoma (HCC) remains a significant global
health burden, particularly in regions with high prevalence rates
of hepatitis B and C infections, Non-Alcoholic Fatty Liver
Disease (NAFLD), and alcoholic liver disease. Over the years,
there have been remarkable developments in the diagnosis and
treatment of HCC, with
domains, including imaging techniques, biomarker discovery,

advancements spanning various
and therapeutic interventions. This article aims to explore the
recent developments in the diagnosis and treatment of HCC,

highlighting the new developments and effective strategies in the
field.

Diagnosis of hepatocellular carcinoma

Early diagnosis of HCC is significant for improving patient
outcomes, as it allows for timely intervention and better
treatment efficacy. Imaging modalities such as ultrasound,
Computed Tomography (CT), and Magnetic Resonance Imaging
(MRI) play a major role in the detection and characterization of
HCC lesions. Recent advancements in imaging technology, such
as contrast-enhanced ultrasound and multiparametric MRI, have
improved the sensitivity and specificity of HCC detection,
particularly in patients with liver cirrhosis or chronic hepatitis.

In addition to imaging, several serum biomarkers have been
identified as potential diagnostic tools for HCC. Alpha-
Fetoprotein (AFP) remains the most widely used biomarker for
HCC screening; however, its sensitivity and specificity are
suboptimal, especially in early-stage disease. Consequently, there
has been growing interest in recent biomarkers, such as Des-
gamma-Carboxy Prothrombin (DCP), Glypican-3 (GPC3), and
osteopontin, which hold promise for improving the early
detection of HCC and distinguishing it from benign liver
lesions.

Furthermore, advancements in molecular profiling techniques,
including next-generation sequencing and liquid biopsy, have
enabled the identification of genetic and epigenetic alterations
associated with HCC development and progression. These
molecular signatures not only facilitate early diagnosis but also

provide valuable insights into tumor heterogeneity and potential
therapeutic targets.

Treatment strategies for hepatocellular carcinoma

The management of HCC involves a multidisciplinary approach,
incorporating various treatment modalities based on the stage of
the disease, liver function, and patient-specific factors. Surgical
resection, liver transplantation, locoregional therapies, and
systemic therapies are among the mainstay treatment options for

HCC.

Surgical resection and liver transplantation offer curative intent
for earlystage HCC. However, many patients present with
advanced disease or are not suitable candidates for surgery due
to underlying liver dysfunction or comorbidities. In such cases,
locoregional therapies, including Radiofrequency Ablation

(RFA), (TACE),

radioembolization, play a mojor role in achieving tumor control

Transarterial Chemoembolization and

and improving survival outcomes.

Recent advancements in locoregional therapies have focused on
enhancing treatment efficacy and minimizing adverse effects. For
instance, image-guided ablation techniques, such as microwave
ablation and irreversible electroporation, offer precise tumor
targeting and better
parenchyma. Similarly, novel embolic agents and drugeluting

beads

chemotherapeutic agents and enhance tumor necrosis while

preservation of surrounding liver

have been developed to improve the delivery of

reducing systemic toxicity.

In the era of precision medicine, systemic therapies have
revolutionized the treatment landscape for advanced HCC.
Sorafenib, a multikinase inhibitor targeting angiogenesis and
tumor proliferation pathways, was the first systemic agent to
demonstrate a survival benefit in patients with advanced HCC.

Subsequently, several other molecular targeted therapies,
including lenvatinib, regorafenib, and cabozantinib, have shown
efficacy as firstt and second-line treatments, either as

monotherapy or in combination with immunotherapy.

Immunotherapy has became a potential therapeutic strategy for
HCC, leveraging the immune system to recognize and eradicate
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inhibitors, such as
nivolumab and pembrolizumab, have demonstrated durable

tumor cells. Immune checkpoint
responses and improved survival outcomes in patients with
advanced HCC who have progressed on or are intolerant to
sorafenib. Additionally, combination regimens incorporating
immune checkpoint inhibitors with other systemic agents or
locoregional therapies are being actively investigated to enhance

treatment efficacy and overcome resistance mechanisms.
Future directions and challenges

Despite significant advancements in the diagnosis and treatment
of HCC, several challenges remain to be addressed. Early
detection strategies need to be optimized to improve the
identification of high-risk individuals and facilitate timely
intervention. Biomarker validation and integration into clinical
practice require rigorous evaluation to ensure their reliability
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and clinical utility. Moreover, personalized treatment approaches
based on tumor molecular profiling and patientspecific factors
for optimizing therapeutic outcomes and minimizing treatment-
related toxicities.

CONCLUSION

The field of HCC diagnosis and treatment has witnessed
remarkable developments in recent years, driven by advances in
imaging technology, biomarker discovery, and therapeutic
innovation. By leveraging these advancements and implementing
a multidisciplinary approach, we can continue to improve
patient outcomes and ultimately reduce the global burden of
HCC. However, ongoing research efforts and collaborative
initiatives are needed to address remaining challenges and
further advance the field towards personalized and precision
medicine approaches for HCC management.
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