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Introduction

Gastrointestinal Stromal Tumors (GISTs) are rare mesenchymal
tumors arising primarily in the gastrointestinal tract, often in the stomach
and small intestine. These tumors originate from interstitial cells of Cajal or
their precursors and are characterized by their distinct pathologic features.
GISTs present with a range of histological patterns and molecular mutations,
notably in the c-KIT and PDGFRA genes. Understanding these pathologic
characteristics is crucial for effective surgical management, as they influence
the tumor's behavior, prognosis and treatment strategies. This article reviews
the key pathologic features of GISTs and explores their implications for
surgical decision-making, highlighting the importance of accurate diagnosis
and tailored surgical approaches in improving patient outcomes [1,2].

Description

Current applications of liquid biopsies in surgical pathol-
ogy

Liquid biopsies have shown significant promise in oncology. They can
detect genetic mutations, copy number variations and other biomarkers
indicative of cancer. Circulating tumor DNA (ctDNA) and circulating tumor
cells (CTCs) are commonly analyzed through liquid biopsies. For example, in
lung cancer, liquid biopsies can identify mutations in the EGFR gene, guiding
targeted therapy decisions.

Liquid biopsies facilitate personalized medicine by identifying specific
genetic alterations that inform targeted treatment options. They also enable
real-time monitoring of treatment efficacy and resistance. This is particularly
valuable in managing cancers like breast cancer, where resistance to hormone
therapy can be detected early through changes in ctDNA levels.

Detecting minimal residual disease, which refers to small numbers of
cancer cells that may remain after treatment and potentially lead to relapse,
is crucial in cancer management. Liquid biopsies can detect MRD with high
sensitivity, providing insights into the likelihood of recurrence and guiding
further treatment [3].

Advantages of liquid biopsies

Liquid biopsies have emerged as a groundbreaking tool in the field of
diagnostic medicine, offering a non-invasive alternative to traditional tissue
biopsies. This approach involves analyzing biomarkers present in bodily
fluids—most commonly blood—to gain insights into disease presence,
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progression and treatment response. The non-invasive nature of liquid
biopsies is a significant advantage over conventional methods, which often
require more invasive procedures. This section explores the concept of non-
invasiveness in liquid biopsies and its implications for patient care and clinical
practice.

Reduced discomfort: Liquid biopsies involve simple blood draws or
other fluid samples, which are generally less uncomfortable than surgical
procedures or tissue biopsies. This lower level of discomfort improves patient
experience and compliance with testing.

Minimized risk: Traditional biopsies, particularly those involving deep
tissue or organ access, carry risks of complications such as infection, bleeding
and organ damage. Liquid biopsies, being minimally invasive, significantly
reduce these risks, enhancing patient safety [4].

Frequent monitoring: The non-invasive nature of liquid biopsies makes
it feasible to perform tests more frequently, allowing for regular monitoring
of disease progression and treatment response. This is particularly useful
in managing chronic conditions and cancers where ongoing assessment is
crucial.

Real-time data: Frequent testing provides real-time data on disease
status, enabling timely adjustments to treatment plans. This dynamic
monitoring helps in making more informed decisions and improving patient
outcomes.

Less resource-intensive: Liquid biopsies typically require fewer
resources and less specialized equipment compared to invasive procedures.
This can make them more accessible in various healthcare settings, including
those with limited resources.

Increased patient reach: The ease of obtaining samples can make liquid
biopsies more accessible to a wider patient population, including those who
might be unable or unwilling to undergo more invasive procedures.

Improved compliance: Patients are more likely to comply with non-
invasive testing due to its simplicity and reduced discomfort. This can lead
to more consistent monitoring and better management of their condition [5].

Timely interventions: The ability to frequently monitor disease markers
through liquid biopsies allows for timely interventions. This can be especially
important in cancers where early detection of recurrence or resistance to
treatment is critical.

Tailored therapies: Liquid biopsies can provide detailed information on
genetic mutations and biomarkers, supporting the development of personalized
treatment plans. This approach can be more effectively implemented with the
frequent and non-invasive nature of liquid biopsies.

Liquid biopsies enable continuous monitoring of disease progression
and treatment response. This real-time data allows for timely adjustments in
treatment strategies.

Early detection of relapse or disease progression through liquid biopsies
can lead to prompt intervention, potentially improving patient outcomes.

Limitations and challenges

While liquid biopsies offer many benefits, their sensitivity and specificity
can vary. Not all cancers shed detectable amounts of ¢ctDNA or CTCs, which
can lead to false negatives or inadequate results.
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The methodologies and technologies used in liquid biopsies need further
standardization and validation. Variability in techniques and interpretations
can affect clinical outcomes and the reliability of results.

Currently, the cost of liquid biopsies can be high and their accessibility
may be limited by geographic and economic factors. Addressing these issues
is crucial for broader adoption.

Future directions

Continued advancements in sequencing technologies, such as Next-
Generation Sequencing (NGS) and improvements in biomarker detection will
enhance the accuracy and utility of liquid biopsies. Developing more sensitive
assays to detect lower quantities of ctDNA and CTCs is a key area of research.

For liquid biopsies to become a standard component of surgical pathology,
they must be integrated into clinical practice through regulatory approval and
guidelines. Research focusing on their clinical utility in various cancers and
diseases will be vital for this integration.

Efforts to reduce the cost of liquid biopsies and improve their accessibility
will be essential. This includes developing more cost-effective testing methods
and increasing insurance coverage.

Future research should explore the role of liquid biopsies in personalized
medicine beyond oncology, including in genetic disorders and infectious
diseases. This will help to expand their applications and improve patient
management across different conditions.

Conclusion

Liquid hiopsies represent a significant advancement in surgical
pathology, offering a less invasive and potentially more comprehensive
approach to disease diagnosis and management. While there are challenges
to overcome, including improving sensitivity and reducing costs, the future of
liquid biopsies holds great promise. As technology advances and research
progresses, liquid biopsies are likely to become an integral part of surgical
pathology, enhancing patient care and outcomes.
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