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Abstract:

Background: Acute pancreatitis (AP) is a significant clinical condition characterized by inflammation of the
pancreas, often accompanied by local and systemic complications. Imaging modalities play a crucial role in
diagnosing, monitoring, and managing AP, especially in assessing pancreatic and peripancreatic necrosis.
Objectives: This study aims to explore the distribution of pancreatic and peripancreatic necrosis, highlighting
the role of advanced imaging modalities such as computed tomography (CT) and magnetic resonance imaging
(MRI) in understanding disease patterns and guiding clinical management.

Material and Methods: The study included a sample of 110 cases of AP, with imaging findings analyzed to
determine the distribution of necrosis in the pancreas and adjacent structures. Imaging modalities such as
ultrasound (US) and CT were compared to evaluate their diagnostic utility and limitations.

Results: Acute pancreatic necrosis was most observed in the body and head of the pancreas, with less frequent
involvement of the tail. Walled-off necrosis (>4 weeks) affected the same regions. Extrapancreatic necrosis was
observed in structures such as the lesser sac and pararenal spaces. CT demonstrated superior sensitivity for
detecting necrotic changes and guiding therapeutic decisions, while US served as a cost-effective and accessible
alternative for initial evaluations.

Conclusion: Advanced imaging modalities, particularly CT and MRI, have revolutionized the diagnostic and
management approaches for AP, providing detailed insights into disease severity and complications. Tailored
imaging strategies, supported by scoring systems such as the CTSI and MCTSI, are essential for improving
clinical outcomes. Future advancements in imaging are expected to further refine the understanding and
treatment of AP.
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Introduction

Plain abdominal radiographs are commonly Rarely, peripancreatic extraluminal gas may

included in the initial diagnostic workup for acute
abdominal pain due to their accessibility and ability
to quickly exclude alternative diagnoses such as
perforated hollow viscus through erect and lateral
decubitus views. However, their utility in
diagnosing acute pancreatitis (AP) is limited due to
low sensitivity and specificity.

Radiographic findings, when present, are often
nonspecific. For example, the sentinel loop sign, a
localized ileus near the pancreas, and the colon cut-
off sign, characterized by gas paucity distal to the
splenic flexure, are suggestive of AP but not
diagnostic. Additional findings, such as obscured
psoas margins, gastric curvature distortion,
increased gastrocolic separation, and left-sided
pleural effusion, have also been observed [1].
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indicate severe complications such as pancreatic
abscesses [2]. Advancements in imaging over the
past few decades have revolutionized the diagnostic
approach to AP. Contrast-enhanced computed
tomography (CECT) is now regarded as the gold
standard imaging modality for assessing AP. It
offers excellent spatial resolution, enabling detailed
visualization of pancreatic necrosis, fluid
collections, and peripancreatic inflammation.

In 1990, Balthazar et al. introduced the CT Severity
Index (CTSI) to stratify disease severity by
combining the extent of pancreatic necrosis with
markers of inflammation. The CTSI has since
become a widely accepted tool for clinical and
research applications [3]. Despite its utility, CTSI
has limitations, such as its inability to account for
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extrapancreatic ~ complications, =~ which  are
significant determinants of clinical outcomes. To
address these limitations, Mortele et al. proposed
the Modified CT Severity Index (MCTSI). The
MCTSI introduced additional parameters, including
the presence of extrapancreatic complications,
simplified classification of necrosis and fluid
collections, and better correlation with clinical
outcomes, such as organ failure and length of
hospital stay. In their study, the MCTSI
demonstrated improved predictive value compared
to the CTSI, particularly in severe cases of AP [4].

In addition to CT, magnetic resonance imaging
(MRI) has emerged as a valuable imaging tool for
AP. MRI, particularly when combined with
magnetic resonance cholangiopancreatography
(MRCP), provides superior soft-tissue contrast,
enabling the detection of subtle parenchymal
changes, bile duct obstructions, and vascular
complications. While MRI is less commonly used
than CT due to its higher cost and limited
availability, its non-ionizing nature makes it an
important alternative, especially in patients who are
contraindicated for CT [5, 6]. Over time, several
guidelines, such as the revised Atlanta
classification, have incorporated advanced imaging
findings to improve the diagnostic and prognostic
accuracy for AP. These imaging tools and scoring
systems, including CTSI and MCTSI, have proven
indispensable for stratifying disease severity and
guiding clinical management [7,8]. Furthermore,
imaging has facilitated the study of AP progression
and treatment outcomes in clinical trials [9].

This study emphasizes the critical role of imaging
in the diagnosis and management of AP,
underscoring the transition from conventional
radiographs to advanced modalities like CT and
MRI, alongside the development of scoring
systems that better reflect disease severity and
clinical outcomes.

Material and Methods

This comparative study was conducted on 110
patients suspected of acute pancreatitis, confirmed
by elevated serum amylase and serum lipase levels,
between January 2022 and February 2024 at the
Department of Radiodiagnosis, Medical College
and Research Institute, Chennai. Patients included
were those with confirmed acute pancreatitis who
consented to participate, while exclusions were
patients with contraindications to intravenous
contrast agents, pregnancy, or trauma-induced
pancreatitis.

Demographic, clinical, and laboratory data were
prospectively collected. All participants underwent
real-time abdominal ultrasound using a Philips
[U22 curvilinear transducer (2 to 6 MHz) and
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triple-phase contrast-enhanced computed
tomography (CECT) using a Philips INGENUITY
128-slice CT or Siemens SOMATOM 6-slice CT.
The CECT protocol involved a triple-phase
dynamic scan of the pancreas from the liver dome
to the iliac crest, with 2.5 mm reconstructions using
5 mm-thick slices. Intravenous contrast (120-150
mL) was administered via a power injector at 4-5
mL/second. Scans were performed during a single
breath-hold, with arterial, pancreatic, and portal
venous phases acquired at 25-30 seconds, 45-50
seconds, and 65-70 seconds post-contrast injection,
respectively. Data were entered into a primary chart
and analyzed using descriptive statistics and the
Chi-squared test to compare imaging findings and
evaluate statistical significance.

Results

Table 1 states the distribution of patients with acute
pancreatitis and acute chronic pancreatitis across
different age groups after adjusting the sample
sizes to 88 and 22, respectively. It highlights that
the highest proportion of patients with acute
pancreatitis is in the 41-50 age group (29.5%),
followed by the 31-40 and 21-30 age groups
(22.7% each). Similarly, for acute chronic
pancreatitis, the 31-40 and 41-50 age groups
account for the largest shares (27.3% each), while
the lowest representation is seen in patients above
60 years. This distribution underscores the
prevalence of these conditions in middle-aged
adults.

Table 2 represents the distribution of pancreatic
and peripancreatic fluid collection changes across
various locations, adjusted to a total sample size of
110. Acute peripancreatic fluid collection (<4
weeks) accounts for most cases, with notable
contributions from peripancreatic pseudocysts.
Smaller numbers are observed for hepatic, splenic,
thoracic/mediastinal, lesser sac, psoas muscle, and
pararenal space locations.

The data highlights the prevalence of fluid
collections in specific regions while maintaining
proportional adjustments across the categories.
Table 3 reflects pancreatic and peripancreatic
necrosis changes for a sample size of 110,
distributed across ultrasound (US) and CT
modalities. Acute pancreatic necrosis (<4 weeks) is
most observed in the body and head of the
pancreas, with fewer cases in the tail.

Acute extra pancreatic necrosis is less frequent,
while walled-off necrosis (>4 weeks) also
predominantly affects the body and head, with
occasional involvement of the tail and rare
occurrences in the lesser sac. The data highlights
the distribution and imaging modality findings for
necrosis across different pancreatic regions.
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Table 1: Age distribution and Gender distribution of acute and acute chronic pancreatitis

Age Patients with Acute Pancreatitis N (%) Patients with Acute on Chronic Pancreatitis N (%)
<20 7 (8.0) 2(9.1)
21-30 20 (22.7) 5(22.7)
31-40 20 (22.7) 6(27.3)
41-50 26 (29.5) 6(27.3)
51-60 9(10.2) 2(9.1)
>60 6(6.8) 1 (4.5)
Total 88 (100.0) 22 (100.0)
Sex

Male 79 (71.8%) 9 (8.2%)
Female | 20 (18.2%) 2 (1.8%)
Total 99 (90.0%) 11 (10.0%)

Table 2: Distribution according to pancreatic/peripancreatic changes (Fluid collection)

Pancreatic/Peripancreatic Changes (Fluid Collection) US (N, %) MDCT (N, %)
Acute Peripancreatic Fluid Collection (<4 weeks) 37 (33.6) 46 (41.8)
Pseudocysts

Peripancreatic 26 (23.6) 28 (25.5)
Hepatic 9(8.2) 9(8.2)

Splenic 6 (5.9) 6 (5.5
Thoracic/Mediastinal 0 (0.0) 6 (5.5

Lesser sac 5(@4.5) 6 (5.5)

Psoas Muscle 0 (0.0) 1(0.9)
Pararenal Space (Right/Left) 13 (11.8) 13 (11.8)

Table 3: Distribution according to pancreatic/peripancreatic changes (Necrosis)

Pancreatic/Peripancreatic Changes (necrosis) | US (N, %) | MDCT (N, %)
Acute Peripancreatic Fluid Collection (<4 weeks)

Head 27 28

Body 31 31

Tail 3 18

Acute Extra Pancreatic Necrosis (<4 weeks) 6 11

Walled-Off Necrosis (>4 weeks)

Head 21 21

Body 29 29

Tail 4 16

Lesser sac 0 1

Discussion less sensitive, is useful for initial evaluation and
Pancreatic and peripancreatic necrosis  are guiding interventional procedures, particularly in

significant complications of acute pancreatitis,
characterized by local inflammation and tissue
destruction. Imaging modalities such as ultrasound
(US) and computed tomography (CT) play pivotal
roles in diagnosis, monitoring, and intervention
planning [1]. This study highlights the distribution
of necrotic changes in the pancreas and adjacent
structures, adjusted for a sample size of 110.

The findings indicate that acute necrosis involves
the body and head of the pancreas, with less
frequent involvement of the tail, aligning with
known anatomical susceptibility due to vascular
supply patterns [2]. CT remains the gold standard
for assessing pancreatic necrosis due to its superior
sensitivity and ability to detect subtle changes such
as walled-off necrosis (>4 weeks) [3]. US, while
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resource-limited settings [4]. Walled-off necrosis is
a common sequela of acute necrosis and is in the
body and head, consistent with prior studies
highlighting these regions as primary sites of
inflammatory changes [5]. The lower prevalence of
necrosis in the tail may relate to its smaller size and
isolated vascular supply, making it less susceptible
to extensive necrosis [6]. Extra pancreatic necrosis,
including involvement of structures like the lesser
sac and pararenal spaces, underscores the
complexity of disease progression and the
importance of comprehensive imaging [7]. This
study reinforces the need for tailored imaging
approaches, leveraging CT's detailed visualization
for complex cases and utilizing US for accessible,
cost-effective assessment. Such insights are crucial
for guiding therapeutic decisions, including
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conservative management versus surgical or
percutaneous interventions [8].

Conclusion

Advances in imaging modalities have significantly
enhanced the diagnostic and management
approaches for acute pancreatitis, particularly in the
assessment of pancreatic and peripancreatic
necrosis. Plain radiographs, while useful for
excluding other causes of acute abdominal pain,
offer limited value in diagnosing pancreatitis due to
nonspecific findings. The introduction of CT and
MRI has revolutionized the field, with tools like the
CTSI and MCTSI providing robust frameworks for
disease severity stratification and prognostication.
This discussion underscores the importance of
tailoring imaging strategies to individual clinical
scenarios, ensuring accurate diagnoses and
effective  management plans. As imaging
technology  continues to evolve, future
advancements hold the potential to further refine
the understanding and treatment of acute
pancreatitis and its complications.
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