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Introduction 

Cancer remains one of the leading causes of death worldwide, with early diagnosis and targeted treatments 

being crucial for improving patient outcomes. Traditional methods of cancer diagnosis, such as 

histopathology and imaging, are increasingly being supplemented by molecular pathology techniques. The 

ability to identify genetic mutations, gene expression profiles, and molecular markers in tumor tissues has 

paved the way for precision medicine, allowing for personalized treatment strategies. 
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ABSTRACT 

Background: Molecular pathology plays a critical role in modern cancer 

diagnosis, treatment, and prognosis. Advances in molecular techniques 

have revolutionized the way cancer is diagnosed, classified, and treated. 

This article explores the current trends in molecular pathology, focusing on 

how molecular biomarkers are used to improve cancer diagnosis, predict 

treatment responses, and monitor disease progression. 

Methods: A comprehensive review of studies from 2015 to 2024 is 

presented, examining the application of molecular pathology in cancer 

diagnosis, the use of biomarkers in clinical practice, and the potential of 

next-generation sequencing (NGS) technologies in personalized cancer 

treatment. 

Results: Molecular pathology has enabled a more precise classification of 

cancers, leading to more targeted therapies. The use of molecular 

biomarkers such as KRAS, EGFR, and ALK mutations has improved the 

prediction of treatment responses, particularly in non-small cell lung cancer 

and colorectal cancer. Additionally, the incorporation of liquid biopsy 

techniques allows for non-invasive monitoring of cancer progression. 

Conclusion: Molecular pathology is transforming cancer care by providing 

more accurate diagnoses, enabling personalized treatment approaches, 

and offering new opportunities for early detection and monitoring. Future 

advancements in NGS and liquid biopsy technologies are expected to 

further enhance the role of molecular pathology in cancer management. 
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Methods 

This article reviews literature published between 2015 and 2024, focusing on the role of molecular 

pathology in cancer diagnosis and management. The review covers the latest advances in molecular 

biomarkers, the use of next-generation sequencing (NGS) in cancer diagnostics, and the emerging role of 

liquid biopsy in cancer management. 

  

Results 

1. Molecular Biomarkers in Cancer Diagnosis 

The identification of specific genetic mutations and molecular markers in cancer cells has become a 

cornerstone of cancer diagnosis. In particular, mutations in genes such as EGFR, KRAS, and BRAF have 

been critical in the classification and treatment of cancers like non-small cell lung cancer, colorectal cancer, 

and melanoma. These molecular alterations serve as key biomarkers that guide therapeutic decisions, 

allowing for more targeted and effective treatments. 

2. Next-Generation Sequencing (NGS) Technologies 

NGS technologies have revolutionized molecular pathology by enabling high-throughput, comprehensive 

analysis of cancer genomes. NGS allows for the identification of genetic alterations across an entire tumor 

genome, providing valuable insights into tumor biology and treatment options. This technology has greatly 

improved the ability to detect rare mutations and variations that are critical for personalized treatment plans. 

3. Liquid Biopsy for Monitoring Cancer Progression 

Liquid biopsy, which involves the analysis of circulating tumor DNA (ctDNA) in blood samples, offers a 

non-invasive alternative to traditional biopsy techniques. Liquid biopsy has shown promise in monitoring 

cancer progression, detecting minimal residual disease, and assessing treatment response. This technique 

has the potential to reduce the need for invasive tissue biopsies and provide real-time data on tumor 

dynamics. 

  

Discussion 

Molecular pathology is changing the landscape of cancer diagnosis and treatment. The integration of 

molecular biomarkers, NGS, and liquid biopsy into routine clinical practice has improved the accuracy of 

cancer diagnosis, allowed for more personalized treatment plans, and provided a means for non-invasive 

monitoring of disease progression. These advances have the potential to transform cancer care by enabling 

earlier detection, better prognostic predictions, and more effective therapies. 

  

Conclusion 

Molecular pathology is at the forefront of transforming cancer management. Advances in molecular testing, 

such as NGS and liquid biopsy, have significantly enhanced our ability to diagnose cancer accurately, 

predict treatment responses, and monitor disease progression. These technologies hold great promise for 

improving patient outcomes through personalized medicine and may play a key role in the future of cancer 

treatment. 
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