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ABSTRACT

Objectives: (1) The objective of the study was to determine the value of USG and computed tomography (CT) in early diagnosis of acute pancreatitis
(AP). (2) The study aimed to compare which of the above two radiological investigations (USG/CT) provides the most important information of the
disease process and to determine value of CT in evaluating complications, morbidity/severity, and predicting prognosis of AP using modified CT
severity index (MCTSI).

Methods: This study included 50 patients diagnosed with pancreatitis, consisting of 38 cases of AP and 12 cases of chronic pancreatitis (CP). Both USG
and contrast-enhanced CT (CECT) were used to visualize the pancreas, assess its size, detect peripancreatic inflammation and fluid collections, and
identify the extent of necrosis and complications. The sensitivity and specificity of USG and CECT were compared. The severity of AP was classified
using the MCTSI within 3 days of symptom onset. Clinical outcomes, including hospital stay duration, organ failure, systemic infection, and the need
for surgical intervention, were recorded and correlated with MCTSI scores. Statistical Package for the Social Sciences 22.0 was used for statistical
analysis and p<0.05 was taken as statistically significant.

Results: The mean age of patients was 37.92+12.14 years. USG had a sensitivity of 58% for detecting AP, significantly lower than the 95% sensitivity
of CECT, primarily due to bowel gas interference. Both USG and CECT had high positive predictive values. The MCTSI effectively classified the severity
of AP, with 41.5% of cases categorized as mild, 39% as moderate, and 19.5% as severe. Extrapancreatic complications were significantly correlated
with adverse clinical outcomes and end-organ failure when included in the MCTSI scoring. USG was adequate for diagnosing CP through visualization
of dilated ducts, calcifications, and atrophic pancreas, but CECT demonstrated higher specificity and accuracy, especially for rare forms like groove and
mass-forming pancreatitis. The study showed a strong correlation between MCTSI scores and patient outcomes. The mortality rate was 2%, observed
only in patients with severe AP.

Conclusion: The MCTSI is a valuable tool for accurately classifying the severity of AP and predicting clinical outcomes. CECT is superior to USG in
diagnosing and managing pancreatitis, providing better visualization and assessment of complications. While USG is useful for diagnosing CP, CECT
offers greater specificity and accuracy. The study supports the use of MCTSI in routine clinical practice to guide the management and predict outcomes
in patients with AP.
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INTRODUCTION a perforated viscus. Non-specific findings are found in radiographs
in patients with AP, including adynamic ileus or a sentinel loop. In
addition, pancreatic calcifications may be found in patients with CP,
and peripancreatic gas is seen uncommonly in patients with pancreatic

abscess. These tests are rather insensitive and non-specific [3].

Pancreatitis can present in acute and chronic, each with distinct clinical
presentations, etiologies, and implications for patient management
and prognosis. Acute pancreatitis (AP) is characterized by a sudden
onset of severe abdominal pain, elevated pancreatic enzymes, and a
spectrum of complications ranging from mild interstitial edema to severe
necrotizing pancreatitis with systemic inflammatory response syndrome
and multiorgan failure. Chronic pancreatitis (CP), on the other hand, is a
progressive inflammatory disease resulting in irreversible morphological
changes, characterized by chronic abdominal pain, malabsorption, and
diabetes mellitus due to endocrine and exocrine insufficiency [1].

Imaging plays a crucial role in this context. Ultrasound (USG) and
computed tomography (CT) are the primary imaging modalities
employed for evaluating pancreatic diseases, each with its own
advantages and limitations [4].

USG provides an initial radiological assessment of cases to give a clue

The clinical and biochemical parameters form a key factor in the diagnosis
of AP. However, the history and clinical presentation may be misleading
and the biochemical parameters (particularly serum amylase values) can
be normal, particularly when the test is performed a few days after the
initial attack [2]. To exclude other abdominal catastrophes and support
the clinical suspicion of AP, conventional radiographs have been used.
Radiographic studies are of limited value in patients suspected of having
AP, both to support and exclude its diagnosis. Supine, lateral decubitus
and erect films of the abdomen help exclude other diagnosis such as

about the extent of involvement and to evaluate other abdominal
organs, being a non-invasive, cost-effective, and radiation-free method,
although CT is the gold standard technique not only for the global
picture of the pathology and complications but also the non-invasive
method of evaluating the morphology of pancreas and peripancreatic
regions in an acute situation [5].

Cross-sectional imaging with ultrasound and CT has afforded rapid,
accurate, and non-invasive evaluation of the pancreas. Ultrasound
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provided the first reliable, reproducible, cross-sectional view of
pancreatic anatomy [6]. However, it has limitations in obese patients
and in those with large amounts of bowel gas. CT offers a diagnostic
method that does not have these limitations. However, CT is expensive,
exposes patients to ionizing radiation, and has difficulty in defining
tissue planes in lean patients. Modern ultrasound machines allow quick
and comprehensive evaluation of the abdomen and the pancreas with
its ductal system. Because the examination is inexpensive, non-invasive,
and well accepted by the patient, it is currently one of the first imaging
techniques performed for the evaluation of suspected CP [7].

The comparative evaluation of USG and CT in the context of pancreatitis
involves dimensions such as diagnostic accuracy, ability to detect
and characterize complications, utility in severity assessment, and
prognostic capabilities. While USG remains a valuable tool for initial
evaluation and certain follow-up scenarios, CT’s comprehensive
imaging capabilities often make it indispensable in the acute setting,
particularly for severe cases and in chronic disease where detailed
anatomical information is required [8].

In this comparative study, we aim to evaluate the effectiveness of USG
and CT in diagnosing acute and CP, identifying associated complications,
and predicting disease severity and prognosis.

METHODS

This was a prospective study in which 50 patients with acute or CP were
included on the basis of a predefined inclusion and exclusion criteria.
The study was conducted in the Department of Radio Diagnosis,
Dr. B. R. Ambedkar Medical College and Hospital, Bangalore. Informed
consent was obtained from patients. The sample size was calculated on
the basis of a pilot study done on the topic of imaging studies in acute
and CP. Assuming 90% power and 95% confidence interval, the sample
size required was 50 patients; therefore, we included 50 patients in our
study. The duration of the study was 2 years. All patients who met the
study’s inclusion criteria underwent a detailed history and physical
examination to identify presenting clinical signs.

Demographic details will include age, gender, and medical history.
A comprehensive history of symptoms, alcohol use, and family history
of pancreatitis will be collected. Clinical examination will include
abdominal tenderness and signs of systemic complications. Relevant
investigations will include serum amylase, lipase levels, complete blood
count, liver function tests, and imaging studies such as ultrasound
(USG) and CT scans to assess the pancreas. In each patient, abdominal
scan followed by a contrast-enhanced CT (CECT) scan of the abdomen
and pelvis was done as per protocol. The pancreatic, peripancreatic,
and retroperitoneal regions were thoroughly assessed, and a diagnosis
was made. The pelvis and costophrenic recesses were also screened for
any fluid evidence.

After completing all investigations, definitive management was
administered, and radiological features were correlated with the
clinical diagnosis. Patients were also evaluated regarding their duration
of hospital/ICU stay, evidence of end-organ failure, systemic infection,
and need for surgical intervention. Patients with persistent symptoms
or worsening clinical conditions were followed up as required to detect
any complications, including lethal ones.

Data were entered into a Microsoft Excel data sheet and analyzed
using a Statistical Package for the Social Sciences 22 version software.
Categorical data was represented in the form of frequencies and
proportions. The chi-square test was used as a test of significance
for qualitative data. Continuous data were represented as mean and
standard deviation. Analysis of variance was the test of significance
to identify the mean difference between more than two groups for
quantitative data. p-value (Probability that the result is true) of <0.05
was considered as statistically significant after assuming all the rules of
statistical tests.
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Inclusion criteria

The following criteria were included in the study:

e Patients who presented with clinical features and positive laboratory
findings (serum amylase and lipase) suggestive of acute or CP

e Patients who show sonological features of pancreatitis (acute and
chronic) for detailed CT evaluation

e Patients in whom USG is findings were ambiguous

e  Age of the patients above 18 years

e Those who gave informed and written consent to be part of study.

Exclusion criteria

The following criteria were excluded from the study: s

e Those who refused consent to be part of the study

e Patients with congenital deformities of pancreas

e History of recent abdominal trauma which is likely to affect the
imaging features

e Presence of benign or neoplastic lesions of the pancreas

e Age<18years.

RESULTS

In the study out of 50 studied cases, there were 34 (68%) males and
16 (32%) females. There was a male preponderance with M: F ratio
being 2.1:1. In AP subjects, 31.6% were female, and 68.4% were in
male. In CP subjects, 33.3% were female, and 66.7% were in male.
Males constituted the majority of cases in both acute and chronic types
amounting to 26 cases (68.4%) and 8 cases (66.7%), respectively. There
was no significant difference in gender distribution with respect to type
of pancreatitis (Table 1).

In the study, 6% of patients were below 20 years of age, 28% were
in 21-30 years, 28% were in 31-40 years, 22% were in 41-50 years,
10% were in 51-60 years and 6% were above 60 years. The mean age
in CP was 35.92+11.098 and in AP was 38.55+12.524. There was no
significant difference in mean age distribution with respect to type of
pancreatitis (Table 2).

The analysis of patients on the basis of etiology showed that out of
studied cases, 46% were alcoholic, 30% had gallstones, 14% were

Table 1: Gender-wise distribution of acute versus chronic

pancreatitis
Gender Type of pancreatitis
Distribution .. .
Acute pancreatitis Chronic
pancreatitis
Count % Count %
Sex
Female 12 31.6 4 333
Male 26 68.4 8 66.7

p=0.91 (not significant)

Table 2: Age group-wise distribution of acute versus chronic

pancreatitis
Age Groups Type of pancreatitis
Acute pancreatitis Chronic pancreatitis
Count % Count %
Age
<20 years 2 5.3 1 8.3
21-30 years 11 28.9 3 25.0
31-40 years 10 26.3 4 33.3
41-50 years 8 21.1 3 25.0
51-60 years 4 10.5 1 8.3
>60 years 3 7.9 0 0.0
Mean age 38.55+12.524 years 35.92+11.098 years

p=0.518 (not significant)
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idiopathic, 6% had hyperlipidemia, and 2% had drug-induced and
autoimmune disease, respectively. Chronic alcohol use was the most
common etiological factor for both types of pancreatitis accounting
for 23 cases (46%) followed by gallstone disease (15 cases i.e., 30%)

(Fig. 1).

Serum amylase and lipase which are commonly used biochemical
markers in the diagnosis of AP were evaluated in the study. In our study,
serum amylase was elevated in 32 out of 50 cases (64%), all of which
were AP cases, and serum lipase was elevated in 38 cases (76%) which
included 35 cases of AP and three cases of acute on CP. Remaining
nine cases of CP showed no evidence of biochemical marker elevation
(Table 3).

Analysis of ultrasound findings showed that a significant portion of cases
exhibited a bulky pancreas (44%) and hypoechoic or heterogeneous
echotexture (56%). Calcifications, intraductal or parenchymal, were
present in 22% of cases, while duct dilatation was observed in 22%
as well. Atrophic changes were seen in 18% of patients. Pancreatic or
peripancreatic fluid collections were identified in 30% of cases, and
ascites were noted in 32%. Pleural effusion was presentin 18% of cases.
In addition, 42% of patients had a fatty liver, and gallstones were found
in 30%. In 22% of cases, the pancreas was obscured on ultrasound.
Overall, these findings highlight the varied and frequent sonographic
manifestations of pancreatitis (Table 4).
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Fig. 1: Etiology distribution of cases with pancreatitis

Table 3: Distribution of biochemical markers

Biochemical marker No (%) Yes (%)
Serum amylase 18 (36) 32 (64)
Serum lipase 12 (24) 38 (76)

Table 4: Ultrasound findings in cases of pancreatitis

Ultrasound findings in No Yes

cases of pancreatitis Count % Count %
Bulky 28 56.00 22 44.0
Hypoechoic/ 22 44.00 28 56.0
heterogenous echotexture

Calcifications 39 78.00 11 22.0
(intraductal/parenchymal)

Duct dilatation 39 78.00 11 22.0
Atrophic 41 82.00 9 18.0
Pancreatic/peripancreatic 35 70.00 15 30.0
fluid collections

Ascites 34 68.00 16 32.0
Pleural effusion 41 82.00 9 18.0
Fatty liver 29 58.00 21 42.0
Gall stones 35 70.00 15 30.0
Obscured 39 78.00 11 22.0
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Analysis of CT findings as per the modified CT severity index (MCTSI)
showed that 2 patients (4.9%) had a normal pancreas. Intrinsic
pancreatic abnormalities with or without inflammatory changes in
peripancreatic fat were observed in 19 patients (46.3%), with six
cases showing only peripancreatic fat strandings and a normal-sized
pancreas. Among these 19 patients, three had parenchymal/intraductal
calcifications and duct dilatation, indicating acute on CP. Pancreatic
or peripancreatic fluid collections or peripancreatic fat necrosis were
found in 20 patients (48.8%), with 17 cases showing a bulky pancreas.
Most patients (80.5%) showed no pancreatic necrosis on CT, while
1 patient (2.4%) had <30% necrosis, and 7 patients (17.1%) had more
than 30% necrosis. Extrapancreatic complications were absent in
23 patients (56.1%), whereas 18 patients (43.9%) had one or more
complications, including ascites in 15 patients, left-sided pleural
effusions in 9 patients (six of whom also had ascites), and splenic venous
thrombosis associated with ascites in one patient. MCTSI grading was
mild in 17 cases (41.5%), which constituted the majority of cases of AP
(three of which were acute on CP cases), moderate in 16 cases (39%),
and severe in 8 cases (19.5%) (Table 5).

In mild MCTSI grade, pancreatic inflammation was 0 in 11.8% and 2 in
88.2%. Necrosis was 0 in 100%. Extra pancreatic complications were 0
in 88.2% and 2 in 11.8%.

In Moderate MCTSI grade, pancreatic inflammation was 2 in 12.5% and
4 in 87.5%. Necrosis was 0 in 100%. Extra pancreatic complications
were 0 in 50% and 2 in 50%. In severe MCTSI grade, pancreatic
inflammation was 2 in 25% and 4 in 75%. Necrosis was 2 in 12.5%,
and 4 in 87.5%. Extra pancreatic complications score 2 was seen in
100% of cases. There was a significant difference in the association of
CT findings (pancreatic inflammation, necrosis, and extrapancreatic
complications) with respect to MCTSI (p<0.001) (Table 6).

In this study, 11 patients of CP demonstrated intraductal/parenchymal
calcifications. Dilatation of the main pancreatic duct was seen in 11 out
of 12 patients CP in whom parenchymal/intraductal calcification was
also a concomitant finding. The remaining 39 cases including 38 cases
of AP and one patient of groove pancreatitis (a rare form of CP) showed
no evidence of calcifications/duct dilatation. This was observed in two
patients of CP, of which one was a case of pure groove pancreatitis and
another one case had mass forming CP involving the pancreatic head,
along with calcifications and mild duct dilatation (Table 7).

The duration of hospital stay in our study ranged from 2 to 25 days. The

mean duration of hospitalization in mild, moderate, and severe classes
of AP according to MCTSI was 3.94+0.97, 8.5+1.1,and 17.25+4.27 days,

Table 5: CT findings as per MCTSI

MCTSI Count %
Pancreatic inflammation
0 2 4.9
2 19 46.3
4 20 48.8
Pancreatic necrosis
0 33 80.5
2 1 2.4
4 7 17.1
Extra pancreatic complications
0 23 56.1
2 18 43.9
Severity of pancreatitis on CT
MCTSI
Mild 17 41.5
Moderate 16 39.0
Severe 8 19.5
Total 41 100.0

Mean CT severity index score: 4.488+2.7850
CT: Computed tomography, MCTSI: Modified CT severity index
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Table 6: MCTSI grading distribution

MCTSI Grading MCTSI p-value
Mild Moderate Severe
Count % Count % Count %
Pancreatic Inflammation
0 2 11.8 0 0.0 0 0.0 <0.001*
2 15 88.2 2 12.5 2 25.0
4 0 0.0 14 87.5 6 75.0
Necrosis
0 17 100.0 16 100.0 0 0.0 <0.001*
2 0 0.0 0 0.0 1 12.5
4 0 0.0 0 0.0 7 87.5
Extra pancreatic complications
0 15 88.2 8 50.0 0 0.0 <0.001*
2 2 11.8 8 50.0 8 100.0
MCTSI: Modified Computed Tomography Severity Index, *Significant
respectively. There was a significant difference of the mean duration Table 7: CT features in cases of pancreatitis
of hospital stay with respect to severity classes of AP as per MCTSI
(p<0.001) (Table 8). CT features in cases of No Yes
pancreatitis
Count 9 Count 9
In mild MCTSI grade, 5.9% had an infection, in Moderate MCTSI grade, —— oun %o oun %o
43.8% had organ failure, 25% had an infection, In severe MCTSI grade, Calmﬁc_atlor} 39 78.0 11 22.0
100% had organ failure, 87.5% had an Infection, and 62.5% underwent Duct dilatation 39 78.0 11 22.0
Other appearances of 48 96.0 2 4.0

surgical necrosectomy. There was a significant difference in the
association between organ failure, surgical interventions, Infection,
with MCTSI grades (p<0.001) (Table 9).

In our study, one patient who had severe AP (score 10) based on MCTSI
classification died due to multiple organ failure and sepsis. The same
patient had undergone surgical necrosectomy and died on 26" day of
hospitalization. The overall mortality rate in our study was 2%.

DISCUSSION

In the clinical assessment of AP, identifying patients who may develop
severe disease is crucial for effective management and reducing
associated morbidity and mortality. Traditional severity scoring
systems like the Ranson score, Glasgow score, acute physiology and
chronic health evaluation II, Marshall, and sequential organ failure
assessment have been used to gauge clinical severity but are not entirely
reliable for predicting adverse outcomes. Over the past two decades,
the management of severe AP has shifted from aggressive surgical
intervention to a more conservative approach, except in confirmed
cases of infected necrosis. This shift underscores the importance of
assessing the severity of AP and the presence of necrosis through CECT
and severity indices [9].

In this study, mean age for AP was 38.55+12.524 years, with a range
from 18 to 67 years, aligning with findings from Silverstein et al. In
contrast, most patients with CP were aged 31-40 years, with a lower
average age of 35.92+11.098 years. This is lower than the mean ages
reported by Alpern et al. [10] and Luetmer et al. [11] The male-to-female
ratio was approximately 2.1:1, with 68% of patients being male. The
high prevalence of alcohol consumption among males contributed to
this ratio. Similar male predominance was also reported by the authors
such as Mortele et al. [12].

In the study, the pancreas was visualized in 27 patients (71%) through
ultrasound, compared to the lower visualization rates reported by
Silverstein et al. (20%) [13]. This improved visualization helped
identify a bulky pancreas due to interstitial edema (edematous
pancreatitis) in 22 patients (73%), including three acute on chronic
cases. This rate was higher than the 33% reported by Jeffrey Jr. [14].
In addition, the pancreas appeared hypoechoic in 14 patients (51%),
normal in echogenicity in 6 patients (22.2%), and heterogeneous
in 7 patients (25%), reflecting findings by Finstad et al. [15] Duct

chronic pancreatitis

CT: Computed tomography

Table 8: Severity of pancreatitis and duration of hospital stay

Duration of hospital stay p-value
Mean Standard Median
deviation
Modified computed
tomography severity index
Mild 3.94 097 4 <0.001*
Moderate 8.50 1.10 9
Severe 17.25 4.27 17

* Significant

dilatation and calcifications, observed in only three patients (all acute
on chronic cases), varied significantly among patients. Pancreatic
or peripancreatic fluid collections, seen in 13 patients (34%), were
classified according to the revised Atlanta classification. These
collections included acute peripancreatic fluid collections, pseudocysts,
acute necrotic collections, and walled-off necrosis. Ultrasound detected
debris in all severe/necrotizing pancreatitis cases (100% sensitivity),
outperforming the 89% sensitivity reported by Morgan et al. [16]
Additional findings included ascites in 15 patients (40%) and left-sided
pleural effusions in 9 patients (23%), primarily in severe and moderate
cases, similar to the ascites (18%) and pleural effusions (20%) reported
by Maringhini et al. [17] fatty liver, indicating alcoholism, was seen in
16 patients (42%), and gallstones were present in 13 patients (35%),
providing etiological clues.

CT scans were performed on all 38 patients with AP. In our study
pancreas could be visualized in 100% of cases, a significantly higher
rate than reported by Thoeni and Blankenberg [18] Using the MCTS], the
study assessed several parameters, including pancreatic inflammation,
necrosis, and extrapancreatic complications. In terms of pancreatic
inflammation, a normal pancreas was found in 2 patients (4.9%),
compared to the 10% reported by Balthazar [19] intrinsic pancreatic
abnormalities were observed in 19 patients (46.3%), including cases
with peripancreatic fat strandings and calcifications, indicating acute
on CP. This aligns with findings from Banday et al, which reported
parenchymal changes in 58% of cases and peripancreatic inflammatory
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Table 9: Correlation of MCTSI and complications in studied cases

MCTSI Grading and MCTSI p-value
Complications Mild Moderate Severe
Count % Count % Count %
Organ failure
No 17 100.0 9 56.2 0 0.0 <0.001*
Yes 0 0.0 7 43.8 8 100.0
Surgical interventions
No 17 100.0 16 100.0 3 375 <0.001*
Yes 0 0.0 0 0.0 5 62.5
Infection
No 16 94.1 12 75.0 1 12.5 <0.001*
Yes 1 5.9 4 25.0 7 87.5

MCTSI: Modified Computed Tomography Severity Index, *Significant

changes in 88%. Pancreatic or peripancreatic fluid collections were
seen in 20 patients (48.8%), 17 of whom also showed a bulky pancreas.
These collections were more frequently detected by CT than by
ultrasound, with common sites being the lesser sac and anterior or
posterior pararenal spaces. Pancreatic necrosis was identified in only
1 patient (2.4%) with <30% necrosis and in 7 patients (17.1%) with
more than 30% necrosis. This contrasts with the study by Raghuwanshi
et al. [20] which reported necrosis in 50% of cases, with 14 patients
having more than 50% necrosis according to CT severity index (CTSI).
Extrapancreatic complications were present in 18 patients (43.9%),
including pleural effusion, ascites, vascular complications, parenchymal
complications, and gastrointestinal tract involvement.

In our study, extrapancreatic complications were significantly
associated with adverse outcomes in AP, with patients exhibiting these
complications having higher severity scores according to the MCTSI
compared to the CTSI. This correlation aligns with findings from Mole
et al. [21] and De Waele et al. [22] which highlighted the importance of
extrapancreatic inflammation in assessing disease severity. Pancreatic
necrosis was present in all eight patients with severe pancreatitis,
correlating with worse clinical outcomes, consistent with Dugernier
et al. [23] The MCTSI’s classification of necrosis (none, <30%, >30%)
avoids the limitations of the CTSI in quantifying necrosis. In addition,
24% of patients had systemic infections, with higher rates in those
with moderate and severe pancreatitis, reflecting findings by Beger
et al. [24] The study showed a 2% mortality rate, lower than the 6%
observed by Lecesne et al. with the mean annual mortality rate for AP
being 1.3/100,000 [25].

CONCLUSION

While both sonography and CT have improved pancreatic visualization,
CECT outperforms USG in assessing pancreatic size, peripancreatic
inflammation, fluid collections, and necrosis. The MCTSI proved
highly effective in classifying the severity of AP and predicting clinical
outcomes when used early. For CP, USG was adequate for diagnosing
dilated ducts, calcifications, and atrophic pancreas, but CT was more
specific and accurate, especially for rare forms such as groove and mass-
forming pancreatitis. The study showed a strong correlation between
MCTSI scores and patient outcomes; including hospital stay duration,
organ failure, infection, and surgical intervention needs.
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