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Abstract. Pancreatic cancer remains a leading cause of cancer-related mortality worldwide, 

primarily due to its late diagnosis. This study aims to evaluate the effectiveness of multi-modal 

imaging techniques, including MRI, CT, and PET, in the early detection of pancreatic neoplasms. 

We employed a retrospective analysis of patient records at three major hospitals, examining 

imaging outcomes, clinical follow-ups, and histopathological results. Our findings indicate that the 

integrated use of MRI and PET significantly increases sensitivity rates compared to conventional 

CT imaging alone, achieving a sensitivity of 92% versus 73% (p < 0.001). These results suggest 

that a combined imaging approach may enhance early diagnostic capabilities and potentially 

improve patient outcomes. 
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Introduction 

Pancreatic cancer represents a significant public health challenge, with a global incidence 

rate that has been steadily increasing, particularly in developed countries. It is projected 

that by 2026, pancreatic cancer will become the second leading cause of cancer death, 

overtaking colorectal cancer. The insidious nature of this malignancy contributes to its late-



 

 

stage diagnosis, often when curative options are limited. Current guidelines emphasize the 

importance of early detection; however, challenges remain, mainly due to inadequate 

imaging methodologies and a lack of comprehensive screening protocols. Previous studies 

have primarily focused on single imaging modalities, overlooking the potential synergistic 

benefits of multi-modal approaches. This literature gap highlights a pressing need for 

research that rigorously compares these imaging techniques in a unified framework. The 

research questions guiding this investigation include: How do multi-modal imaging 

techniques compare in terms of sensitivity and specificity for early pancreatic neoplasm 

detection? What are the implications of these findings for clinical practice? This paper is 

structured as follows: We first delve into the methodology employed in our comparative 

analysis, followed by a presentation of our results and a discussion of their implications for 

early diagnosis. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 

Methodology 

This retrospective comparative study analyzed imaging data from 150 patients diagnosed 

with pancreatic neoplasms between 2020 and 2023. Data were sourced from medical 

records at three affiliated institutions. We utilized MATLAB R2022a for data analysis, 

employing the Image Processing Toolbox (v10.6) for image enhancement and feature 

extraction. Statistical analysis was conducted using Python 3.9, particularly leveraging the 

SciPy library (v1.7.1) for performing t-tests to compare the sensitivity of different imaging 

modalities. Participants underwent MRI (1.5T Siemens Aera), CT scans (GE Revolution 

CT), and PET scans (GE Discovery IQ). Sensitivity, specificity, and predictive values were 

calculated based on histopathological confirmations. The imaging modalities were 

evaluated in sequential phases: initial imaging, follow-up assessments, and final 

histological validation. The results were analyzed using a Kruskal-Wallis test to identify 

significant differences among groups, with post-hoc analysis performed via Dunn’s test to 

assess pairwise comparisons. P-values < 0.05 were considered statistically significant. 

Results and Discussion 

Our comparative analysis revealed compelling evidence favoring the multi-modal imaging 

approach. MRI combined with PET achieved an overall sensitivity of 92%, a significant 

improvement over the 73% sensitivity found with conventional CT imaging (p < 0.001). In 

terms of specificity, MRI demonstrated 85% while CT exhibited only 65%, indicating a 

marked advantage of MRI in reducing false positives. Error rates for misdiagnosis were 

significantly lower in the multi-modal cohort, with a 5% misdiagnosis rate versus 15% in 

the CT-only group. These findings underscore the theoretical implications for imaging 

protocols in clinical settings, suggesting that multi-modal imaging could become the 

standard for early detection. The integration of advanced imaging techniques may also lead 

to improved patient management strategies and better prognostic outcomes. Moreover, the 



 

 

practical applications of these findings could prompt revisions to current diagnostic 

guidelines, highlighting the necessity for healthcare systems to adapt to these evolving 

methodologies. 

Conclusions 

This study demonstrates that a multi-modal imaging approach significantly enhances the 

early detection rates of pancreatic neoplasms, addressing a critical gap in current clinical 

practice. The implications for policy include advocating for the integration of advanced 

imaging techniques into routine screening protocols, which could lead to earlier 

interventions and improved survival rates for patients. Future research should explore the 

cost-benefit analysis of implementing such technologies on a wider scale, as well as the 

development of standardized guidelines. These findings contribute to the body of 

knowledge in clinical medicine and underscore the necessity for ongoing innovation in 

diagnostic imaging. 
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