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ABSTRACT

Background: Pancreatic cancer (PC) represents a significant cause of mortality
in developing countries. While Multi-Detector Computed Tomography
(MDCT) provides valuable imaging data for staging pancreatic cancer, accurate
diagnosis can be challenging due to factors such as fibrosis and inflammation,
which can mimic tumor characteristics. Histopathological examination,
although considered the gold standard for definitive diagnosis, is invasive and
may not always be readily available. This study aimed to characterize the
characteristic MDCT imaging features of pancreatic cancer and correlate these
findings with histopathological findings to improve diagnostic accuracy.
Material and Methods: This retrospective cross-sectional study was carried
out involving 23 PC patients treated at A.H Post-graduate Institute of Cancer,
Cuttack over two years (January 2023 to December 2024). Only patients with
complete medical records and a confirmed histopathological diagnosis were
included. Data analysis was performed using IBM SPSS version 26.0.
Descriptive statistics were presented through frequency tables and proportions,
while chi-square tests were used to evaluate the relationship between CT scan
results and histopathological findings.

Results: Our study indicated that 60% of patients were male and 56% of patients
were between age group 21-40 years. In CT scan, 52% of patients had tumor in
the head of the pancreas. Secondary signs were present in 17 (73.9%). Hypo-
dense areas were seen in 17 (73.9%) before and 19 (82.6%) after contrast.
Histopathology showed 9 (39%) with poorly differentiated adenocarcinoma.
Fibrosis and necrosis were also found in 10 (43%) and 6 (26%) patients,
respectively. Our study found significant associations between CT and
pathological stages (p = 0.00), fibrosis presence and cancer location (p = 0.00),
and necrosis with post-contrast density (p = 0.03).

Conclusion: This study demonstrates the high diagnostic accuracy of MDCT in
characterizing pancreatic cancer, with findings closely correlating with
histopathological results. The majority of tumors was located in the pancreatic
head and exhibited hypodense areas on imaging. The strong concordance
between MDCT findings and histopathology underscores its crucial role as a
non-invasive tool for staging and guiding treatment decisions in pancreatic
cancer, particularly in resource-constrained settings.
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INTRODUCTION

The pancreas is a J-shaped organ situated
retroperitoneally and is closely associated with
peritoneal ligaments. While primarily
retroperitoneal, a small portion of the pancreatic tail
extends into the lienorenal ligament, occupying an
intraperitoneal position. Anatomically, it is divided
into five distinct sections: the head, uncinate process,
neck, body, and tail. Physiologically, the pancreas
plays a crucial role in both endocrine and exocrine
functions.[? It serves as the primary site for insulin
and glucagon production, regulating blood glucose
levels. Moreover, it secretes somatostatin to
modulate hormone release and produces digestive
enzymes and bicarbonate, essential for nutrient
breakdown and neutralization of gastric acid in the
small intestine.!

Pancreatic cancer (PC), originating in the organ
behind the stomach, presents a significant clinical
challenge with a high mortality rate globally.®!
Recent reports indicate a global incidence of 49.8
cases and mortality of 57.7 deaths per million, with a
55%, 63%, and 53% increase in incidence,
prevalence, and mortality rates, respectively, over the
past 25 years.l Developed nations exhibit the highest
incidence and mortality rates, attributed to factors
such as an aging population, unhealthy lifestyles, and
the prevalence of metabolic disorders.[1 The
prevalence of PC in India is comparatively low
relative to global figures but it is still a leading cause
of cancer-related deaths. It is hypothesized that due
to the changing lifestyle globally and, in India, the
rates of PC will increase in the near future.[”)

PC exhibits a dismal five-year survival rate of 4%,
largely attributed to its aggressive biological
behavior and often insidious presentation.® The lack
of specific early symptoms frequently results in
delayed diagnosis, allowing the disease to progress to
advanced stages with a poor prognosis.”!
Furthermore, the diverse histological subtypes and
overlapping symptomatology with other
gastrointestinal conditions further complicate its
early detection.[*® Consequently, timely diagnosis of
PC is paramount for improving patient outcomes.
Accurate staging and treatment planning of
pancreatic ductal adenocarcinoma (PDA) necessitate
precise imaging-based diagnosis.**) While both
computed tomography (CT) and magnetic resonance
imaging (MRI) are utilized, multidetector-row
computed tomography (MDCT) plays a pivotal role
due to its ability to generate high-resolution images,
enabling detailed visualization of pancreatic
anatomy.[*>13 This facilitates accurate assessment of
tumor size, location, extent of disease, and
involvement of surrounding structures. Furthermore,
MDCT aids in differentiating benign from malignant
lesions and guides interventional procedures, such as
biopsies, by precisely targeting the region of
interest.[*429]

Integrating MDCT findings with histopathological
analysis significantly enhances the diagnostic
accuracy of PC. This combined approach improves
the characterization of pancreatic lesions, aiding in
the differentiation of benign from malignant
conditions and clarifying ambiguous cases. This
study aims to contribute to the body of knowledge by
investigating the characteristic MDCT imaging
patterns of PC and correlating them with
histopathological findings in an Indian population.
Given the limited radiologic research in developing
countries like India, particularly in the Odisha region,
this study will provide valuable insights for clinicians
in this setting.

MATERIALS AND METHODS

Study design and setting

This study employed a retrospective cross-sectional
design, analyzing data from patients diagnosed with
pancreatic cancer at A.H. Post-graduate Institute of
Cancer (AHPGIC), Cuttack, India. The study period
spanned January 2023 to December 2024. AHPGIC,
serving as the sole regional cancer center in Odisha,
caters to a large patient population, with an estimated
annual volume of approximately 100,000
individuals. The source population encompassed all
patients who underwent CT scans and pathological
evaluations for the management of pancreatic cancer.
Inclusion Criteria: Participants with complete
medical records and a definitive histopathological
diagnosis was included.

Exclusion Criteria: Patients with incomplete
medical records or missing charts were excluded.
The clinical data such as age, sex, histologic type,
fibrosis, and necrosis whereas the dependent
variables were the size, pre-contrast density, post-
contrast enhancement, and secondary sign of CT
findings were collected from the patient record.

The data were imported into the Statistical Package
for Social Science (SPSS) version 26.0 (IBM, USA)
for analysis. Frequency tables and descriptive
statistics were used to present the patients
sociodemographic characteristics and patterns of CT
scans and histopathological findings. The association
between CT scan results and histopathological
findings was assessed using chi-square tests. Finally,
the results were reported through narratives, graphs,
and charts.

As the study was a retrospective cross-sectional
design, obtaining written or verbal informed consent
from individual participants was not deemed
necessary. All data extracted from patient charts were
treated with strict confidentiality and used
exclusively for the study's objectives.

RESULTS

Socio-demographic Characteristics
This is a retrospective study based on the medical
records of 23 pancreatic cancer patients who

178

International Journal of Medicine and Public Health, Vol 15, Issue 1, January- March, 2025 (www.ijmedph.org)



underwent CT scans and histopathological
examinations between January 2023 and December
2024 at AHPGIC, Cuttack. Most participants were
between 40 and 60 years old, with a median age of
51. [Table 1]

CT pattern of pancreatic cancer patients

The majority of patients (52%) had pancreatic cancer
located in the head of the pancreas, followed by the
body 7 (30%). Additionally, 17 (73%) of participants
exhibited secondary signs, with 16 (69%) showing
biliary tree dilation and 11 (47%) experiencing
pancreatic upstream parenchyma atrophy. Regarding
tumor characteristics, 60.9% of patients had a CT
tumor size between 2-5 cm, and 69% had a CT stage
of T2. [Table 2]

Among the PC patients, 17 (73.9%) and 19 (82%)
exhibited hypo-dense areas before and after contrast
enhancement respectively. Additionally, 1 patient
(4%) had heterogeneous density before contrast, and
11 % demonstrated peripheral enhancement with
central hypodense areas after contrast. [Figure 1]
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Figure 1: Pattern of pre and post-contrast
attenuation/density of pancreatic cancer patients.

Histopathological findings of the pancreatic
cancer patients.

Histologically, five (21%) patients were diagnosed
with the well-differentiated type of adenocarcinoma,
while two (8 %) patients had the papillary form of

pancreatic cancer. However, the majority, nine (39%)
participants, had poorly differentiated
adenocarcinoma. [Figure 2]
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Figure 2: Histological findings of pancreatic cancer
patients.

Pathological findings of the pancreatic cancer
patients.

Pathologically, most participants, 13 (56%), were at
the P3 stage. The study also found that 10 patients
(43%) with pancreatic cancer exhibited fibrosis,
while six patients (26%) showed evidence of
necrosis. [Table 3]

Association between Computed tomography pattern
of pancreas cancer and histopathological findings
The relationship between CT findings and
pathological features of pancreatic cancer was
assessed using the chi-square and Fisher's exact tests.
The study demonstrated a strong, statistically
significant association between the CT stage and
pathological stage (p-value = 0.002). Additionally,
the presence of fibrosis in Histological analysis was
significantly linked to the location of pancreatic
cancer (p-value = 0.0001). Necrosis also showed a
significant ~ association  with post-contrast
density/attenuation (p-value = 0.01).

Table 1: Socio-demographic characteristics of pancreatic cancer patients

Variables Frequency(N=23) Percentage (%)
Age group <20 0
21-40 13 56.5
41-60 6 26.1
>61 4 17.4
Sex Male 14 60.9
Female 9 39.1

Table 2: CT pattern of pancreas cancer patients

CT Pattern Frequency (N= 23) Percentage (%)
Location Head 12 52.2
Neck 3 13.0
Body 7 30.4
Tail 1 4.3
Secondary sign Yes 17 73.9
No 6 26.1
Pancreatic duct dilatation Yes 16 69.6
No 7 30.4
Upstream pancreatic body atrophy Yes 11 47.8
No 12 52.2
Tumor size <2cm 5 21.7
2-5cm 14 60.9
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>5cm 4 17.4

CT stage T1 1 4.3
T2 16 69.6

T3 6 26.1

Table 3: Pathological findings of pancreas cancer patients

Pathological findings Frequency (N=31) Percentage (%)

Pathologic Stages pT1 1 43
pT2 7 304

pT3 13 56.5

pT4 2 8.7

Fibrosis Yes 10 435

No 13 56.5

Necrosis Yes 6 26.1

No 17 73.9

DISCUSSION phenotype. This finding is consistent with

This study investigated the characteristic MDCT
appearance of pancreatic cancer and its correlation
with histopathological findings. The majority of
patients in this study presented with pancreatic head
tumors, consistent with findings from other studies
reporting a high prevalence of head-of-pancreas
tumors in the Netherlands (71%), Ohio (67.5%), and
the USA (56%).081 This predilection for head-of-
pancreas involvement may be attributed to several
factors, including a higher concentration of ductal
cells, proximity to vital structures like the bile duct
and duodenum, and a rich blood and lymphatic
supply.[*1n contrast, tumors arising in the pancreatic
body or tail may remain asymptomatic for longer due
to their deeper location, often leading to delayed
diagnosis and advanced disease at presentation. €l
This study observed secondary upstream pancreatic
parenchymal atrophy in 47.8% of participants.
Tumor size distribution demonstrated that 60.9% of
cases ranged from 2 to 5 cm, with 69.6% classified as
CT stage T2. These findings align with observations
from studies conducted in China, Japan, and
Tokyo.1%201 Upstream pancreatic atrophy is a
recognized phenomenon in pancreatic cancer,
primarily attributed to obstruction of the pancreatic
duct by the tumor. This obstruction impedes the flow
of pancreatic enzymes, leading to nutrient
deprivation and subsequent atrophy of the pancreatic
parenchyma. Furthermore, the increased intraluminal
pressure resulting from the obstruction can
exacerbate tissue damage, contributing to
parenchymal degeneration.[?1-22

The majority of participants (73% and 82% before
and after contrast administration, respectively)
exhibited hypodense attenuation on CT scans. This
finding is consistent with the known characteristics
of pancreatic tumors. Dense fibrotic stroma within
the tumor, inadequate blood supply leading to poor
contrast enhancement, and areas of necrosis within
the tumor can all contribute to the observed
hypodense appearance on imaging.[?*?41 These
findings are further supported by our observation of
fibrosis in 43% of participants.

Histopathological examination revealed that 39% of
the tumors exhibited a poorly differentiated

observations from a Brazilian study,?® although a
higher proportion of well-differentiated tumors
(35.4%) were reported in a Japanese cohort.[? These
variations may reflect differences in patient
demographics, environmental factors, and genetic
predispositions across different populations.

This study investigated the association between CT
scan findings and histopathological characteristics of
pancreatic cancer. A significant correlation was
observed between the presence of fibrosis on
histology and the location of the tumor within the
pancreas. This finding aligns with the known
propensity for pancreatic head tumors to exhibit a
greater degree of fibrosis, likely attributed to the
region's unique anatomical and physiological
characteristics, including proximity to critical
structures and a higher prevalence of chronic
inflammation.”  The  desmoplastic  reaction,
characterized by dense collagen deposition and
fibrotic tissue formation, is prominent in this region,
influencing tumor behavior and potentially
contributing to fibrosis.[?® These findings underscore
the importance of considering tumor location in
understanding tumor biology and guiding treatment
strategies, particularly in managing fibrosis-related
complications.

This study demonstrates a strong, statistically
significant correlation between CT-based tumor
staging and the pathological stage. These findings
highlight the effectiveness of CT in assessing the
extent and severity of pancreatic cancer, aligning
closely with the gold standard of histopathological
evaluation.”®l This is particularly significant in
resource-limited settings like India, where CT offers
a valuable, non-invasive, and cost-effective option
for initial staging and treatment planning. By
accurately predicting disease progression, CT
enables timely interventions and optimizes the
utilization of limited healthcare resources.

This study demonstrates a significant association
between post-contrast attenuation patterns on CT
scans and the presence of necrosis within pancreatic
tumors. This finding is consistent with the
pathophysiology of necrosis, characterized by
decreased cellular density due to cell death and
breakdown of cellular structures, resulting in reduced
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contrast enhancement. Factors such as poor blood
supply to necrotic areas, fluid accumulation within
necrotic regions, and the presence of a desmoplastic
stroma likely contribute to the observed hypodense
appearance on CT images.["]

CONCLUSION

This study emphasizes the crucial role of
multidetector computed tomography (MDCT) in
characterizing pancreatic cancer by demonstrating a
strong correlation between imaging findings and
histopathological features. Most tumors were located
in the pancreatic head, with hypodense areas on
MDCT frequently associated with dense fibrosis,
poor blood supply, and necrosis. These findings
underscore the importance of MDCT as a non-
invasive tool for accurate staging and treatment
planning. By facilitating timely and informed clinical
decision-making, MDCT contributes to improved
patient outcomes and optimized healthcare resource
utilization, particularly in resource-limited settings.
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