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DESCRIPTION

Pancreatic cancer remains one of the most challenging
malignancies to diagnose and treat, with a dismal prognosis and
limited treatment options. However, recent years have seen
significant advancements in our understanding of the disease,
leading to improvements in diagnostic techniques, treatment
modalities, and patient outcomes. This article aims to provide a
comprehensive overview of the recent advances in the diagnosis
and management of pancreatic cancer from a clinical perspective.

Early detection and diagnosis

Early detection of pancreatic cancer is significant for improving
patient outcomes, as the disease is often asymptomatic in its
early stages and tends to present at an advanced, unresectable
stage. Imaging modalities such as Computed Tomography (CT),
Magnetic Resonance Imaging (MRI), and Endoscopic
Ultrasound (EUS) play a mojor role in the detection and staging
of pancreatic Recent advancements in imaging
technology, such as multiparametric MRI and contrastenhanced
EUS, have improved the sensitivity and specificity of these
modalities, enabling earlier detection of small pancreatic lesions

cancer.

and accurate assessment of tumor extent.

In addition to imaging, biomarkers have emerged as valuable
tools for the early detection and prognostication of pancreatic
cancer. Carbohydrate Antigen 19-9 (CA 19-9) remains the most
widely used serum biomarker for pancreatic cancer; however, its
utility is limited by its low sensitivity and specificity, particularly
in early-stage disease. Recent research has focused on identifying
novel biomarkers, such as microRNAs, circulating tumor cells,
and tumor-derived exosomes, which improving early detection
and predicting treatment response.

Advancements in surgical techniques

Surgical resection remains the cornerstone of curative treatment
for pancreatic cancer, offering the best chance of longterm

survival for eligible patients. Over the years, there have been
significant techniques  and
perioperative care, leading to improved outcomes and reduced

advancements in  surgical
morbidity associated with pancreatic resection. Minimally
invasive approaches, including laparoscopic and robotic-assisted
surgery, have gained popularity in recent years, offering several
advantages over traditional open surgery, such as shorter
hospital stays, faster recovery times, and reduced postoperative
pain.

Furthermore, advances in surgical planning and intraoperative
navigation, such as three-dimensional (3D) reconstruction and
image-guided navigation systems, have enhanced surgical
precision and facilitated tumor resection with negative margins.
Additionally, neoadjuvant therapy has recognised as a
valuable adjunct to surgery, allowing for downsizing of locally
advanced tumors, increasing resectability rates, and improving
long-term outcomes in select patients.

Targeted therapies and immunotherapy

Systemic therapy plays a major role in the management of
advanced pancreatic cancer, either as an initial treatment for
unresectable disease or as adjuvant therapy following surgical
resection. Traditional cytotoxic chemotherapy regimens, such as
gemcitabine-based or fluorouracil-based combinations, have
shown modest efficacy but limited longterm benefit in this
setting. However, recent years have witnessed significant progress
in the development of targeted therapies and immunotherapy for
pancreatic cancer, offering a chance for patients with advanced

disease.

Targeted therapies aim to exploit specific molecular pathways
involved in pancreatic cancer pathogenesis, such as the
Epidermal Growth Factor Receptor (EGFR), Vascular
Endothelial Growth Factor (VEGF), and poly (ADP-ribose)
polymerase (PARP) pathways. Small molecule inhibitors and
monoclonal antibodies targeting these pathways have shown
promising results in clinical trials, either as monotherapy or in

combination with chemotherapy, leading to improved
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progression-free survival and overall survival in select patient
populations.

Immunotherapy, particularly immune checkpoint inhibitors
targeting programmed cell death protein 1 (PD-1) or
programmed death-ligand 1 (PD-L1), has emerged as become a
therapeutic strategy for pancreatic cancer. Although initial
studies showed limited efficacy of single-agent immunotherapy in
unselected patient populations, recent trials have demonstrated
encouraging results when combined with chemotherapy or other
immunomodulatory agents. These combination regimens aim to
enhance antitumor immune responses, overcome immune
evasion mechanisms, and improve treatment outcomes in
patients with advanced pancreatic cancer.

Personalized medicine and biomarker-driven therapy

Personalized medicine approaches based on tumor molecular
profiling and biomarker-driven therapy has potential for
optimizing treatment outcomes and  changing therapy to
individual patient characteristics. Recent advances in genomic
sequencing technologies, such as Next-Generation Sequencing
(NGS) and liquid biopsy, have enabled comprehensive molecular
profiling of pancreatic tumors, identifying actionable genetic
alterations and potential therapeutic targets.
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Biomarker-driven therapy aims to match patients with specific
molecular subtypes of pancreatic cancer to targeted therapies or
immunotherapies based on their tumor's genetic profile. For
example, patients with BRCA mutations may benefit from
treatment with PARP inhibitors, while those with Microsatellite
Instability (MSI-H) tumors may respond to immune checkpoint
inhibitors. Additionally, circulating tumor DNA (ctDNA)
analysis allows for real-time monitoring of treatment response
and disease progression, guiding therapeutic decision-making
and facilitating early intervention.

CONCLUSION

Recent years have significant advancements in the diagnosis and
management of pancreatic cancer, driven by innovations in
imaging technology, surgical techniques, targeted therapies,
immunotherapy, and personalized medicine approaches. Early
detection strategies, including advanced imaging modalities and
novel biomarkers, possibility for improving outcomes by
enabling earlier diagnosis and intervention. Surgical innovations,
such as minimally invasive approaches and neoadjuvant therapy,
have expanded the pool of patients eligible for curative resection
and improved surgical outcomes.
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