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Abstract

Aims and objectives: 1) Morphology of pancreas in various grades of Acute pancreatitis 2) Complications of
pancreatitis like pseudocyst, abscess, phlegmon formation and vascular complications (pseudoaneurysm and venous
thrombosis) etc. 3) Grading the severity of disease using CTSI and Modified CT severity index (CTSI) Materials and
Methods: This prospective study of 100 patients suspected of pancreatitis will be evaluated with two slice spiral CT
scanner, somatom, Siemens (Germany) at Tertiary care centre, from August 2012 to October 2013.The series consists of
patients of pancreatitis which were clinically diagnosed and sent directly for CT examination and the patients in whom
abdominal ultrasound examination was suggestive of pancreatitis. Helical CT is an effective modality for imaging the
pancreas with faster scanning time and no respiratory misregistration. Pancreas if scanned during the peak parenchymal
enhancement phase, helps in better morphological characterization of pancreas and detection of pancreatic necrosis.
Helical CT effectively detects the different non vascular and vascular complication of pancreatitis. Grading of acute
pancreatitis according to the severity of the disease in the form of Modified CTSI which will predict the clinical outcome
of the disease could be done effectively with helical CT.
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INTRODUCTION
Diseases of the pancreas have very variable presentation
and hence imaging plays important role in the diagnosis
and management of the pancreatic diseases. Modalities
for imaging the pancreas range from humble plain x-ray
to contrast studies, ultra sonography (USG), endoscopic
ultrasound,
endoscopic
retrograde
cholangiopancreatography (ERCP), computed tomography (CT),
magnetic resonance imaging (MRI) and magnetic

resonance cholangio-pancreatography (MRCP).CT is the
modality of choice for the noninvasive imaging of
pancreas as it is unaffected by bowel gas and large body
habitus. The CT severity index, an extension of the CT
classification system, attempts to improve the prognostic
value of CT in acute pancreatitis. The severity index is a
scoring system that combines CT grading and the
percentage of necrosis to obtain a number that correlate
with risk of developing serious local complications such
as abscess or infected necrosis, which in turn correlate
with increased incidence of morbidity and risk of death.
The modified CT severity index in relation to earlier CT
scoring system includes features reflecting organ failure
and extra pancreatic complications for predicting course.
This index includes presence or absence of acute fluid
collection rather than count of collections, it scores
necrosis as absent, minimal (< 30%), or substantial (>
30%), and it take into consideration extrapancreatic
findings such as pleural fluid, ascitis, extrapancreatic
parenchymal abnormalities, vascular complications, or
involvement of the gastrointestinal tract. This study was
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undertaken to assess the role of spiral CT in the
evaluation of pancreatitis, its complications and severity
scoring by using Modified CT severity scoring index.

MATERIAL AND METHODS
The series consists of patients of pancreatitis which were
clinically diagnosed and sent directly for CT examination
and the patients in whom abdominal ultrasound
examination was suggestive of pancreatitis. The series
consists of patients 100 clinically diagnosed patients in
whom abdominal ultrasound examination was suggestive
of pancreatitis and sent directly for CT examination. CT
examination was performed on multi detector CT
Somatom Volume Access; Siemens Medical system,
Forchiem, Germany, at Indira Gandhi Government
Medical College and Hospital, Nagpur. The scanner has a
single slice configuration with gantry rotation time of 0.8
seconds. Medrad vistron CT pressure injector system was
employed for IV contrast material administration. Non
ionic contrast i.e. Ultravist 350 mg% in a dose of 100 ml
(1.5 ml/kg) at injection rate of 3 ml/sec. was used.
Image Analysis and Data Analysis
CT scans were retrospectively and independently
reviewed on workstation by two experienced abdominal
radiologists who were unaware of presenting signs and
symptoms or of patient outcomes. The severity of the
pancreatitis for each case was assessed by each observer
using the Modified CT severity index. This index
includes simplified evaluation of the presence and
number of fluid collections and the extent of pancreatic
necrosis and presence of extrapancreatic findings, such as
pleural fluid, ascites, vascular complications (venous
thrombosis, arterial hemorrhage, or pseudo aneurysm
formation), and involvement of the gastrointestinal tract
(inflammation, perforation, or intramural fluid
collection). Using this modified index, the severity of
pancreatitis for each patient was then categorized as mild
(0–2 points), moderate (4–6 points), or severe (8–10
points). The Inter-observer agreement for assessing the
severity of pancreatitis (mild, moderate, or severe) with
modified CT severity index was expressed for reviewers
(observer 1 and observer 2) by means of the exact
percentage agreement, along with the kappa statistic,
which is used to estimate the proportion of inter-observer
agreement above that expected by chance. A weighted
kappa statistic of 0.41–0.60 was considered to indicate
moderate agreement, 0.61–0.80 was considered to
indicate good agreement, and 0.81–1.00 was considered
to indicate excellent agreement
Outcome Parameters
Outcome parameters were collected from the hospital and
radiology information systems and included the length of
the hospital stay (in days), need for surgical intervention,

need for percutaneous intervention (aspiration and
drainage), evidence of infection in any organ system
(positive results on a Gram stain or culture or the
combination of a fever >100°F and an elevated WBC >
15,000/mm3), and evidence of organ failure. Patient
records were retrospectively reviewed for the presence or
absence of dysfunction in six separate organ systems as
defined by Fagon et al68.

RESULTS
The demographic charecteristics of paients were as shown
in table no.1 Pancreatitis was more common in male than
in female (M: F; ~ 3.5:1).Commonest age group affected
was 3rd to 5th decade. 22 patients were female and shown
only less variations in the age distribution with mild
increase in incidence in middle age group, between 3rd to
5th decades

Figure 1: Age Distribution

Etiology
In males, Alcohol found to be most common etiological
factor for acute pancreatitis with 64 (82%) out of 78 male
patients. Biliary pathologies contributed as a cause of
acute pancreatitis only in minor number of male patients
(6.4%). In females, Biliary pathologies are found to be
the most common etiological factors with 7 (31.8%) out
of 22 female patients. Etiological factors other than
biliary pathologies (Metabolic disorders, Autoimmune,
Infectious and others) were found to be the major cause
for acute pancreatitis in female patients (68.2%).

Figure 2: Age Distribution
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Table 1
Complications
Pseudocyst
Necrosis
Presence of gas/abscess
GI tract and biliary involvement
Solid organ involvement (spleen, kidney and liver)
Thoracic complications (effusion, mediastinal pseudocyst and etc)
Vascular and hemorrhagic complications
Ascites

Complications
Acute fluid collection was both intrapancreatic and
extrapancreatic like in lesser sac, anterior pararenal space
or subperitoneal space. 17 patients had single fluid
collection while 35 patients had two or more fluid
collections. Most common site for peripancreatic
inflammatory change was anterior pararenal space.
Among the 100 cases 41 patients (41%) developed
complications. Out of 100 patients 27 (27%) developed
pseudocysts on follow up and appears to the most
common complication. Among 27, 19 (70.3%) were
simple and 8 (29.7%) were complex pseudocyst.
Pancreatic necrosis was found in 24 (24%) patients.
Among 24 patients, necrosis was sterile in 19 (79.1%)
cases and infected in 5 (20.9%) cases. Pancreatic abscess
found in 8 (8%) patients. GI tract and biliary involvement
found in 7 (7%) cases. GI tract involved more commonly
than biliary system. Duodenum commonly (3%) involved
in GI tract. Solid organ involement found in 4 (4%) cases.
Spleen, kidney and liver involved. Thoracic
complications were found in 11(11%) cases. All of them
have pleural effusion. Out of total 11 patients eight
patients had left sided, two patients had bilateral and only
one patient had isolated right pleural effusion. Others
were mediastinal pseudocyst and pleuropancreatic fistula.
Vascular and hemorrhagic complications were found in 7
(7%) cases. Portal vein thrombosis in 1 patient and
splenic vein thrombosis in 2 patients. Spleenic artery
pseudoaneurysm
(1
case).Gastroduodenal
artery
pseudoaneurysm (1case) Intracystic hemorrhage (3
cases).Two patients have hemorrhagic Pancreatitis.
Pancreatic ascites was found in 8 (8%) cases. The

< 30%
> 30%

NO.
27
15
9
8
5
4
11
9

%
27
15
9
8
5
4
11
9

modified CT severity index in relation to earlier CT
scoring system includes features reflecting organ failure
and extrapancreatic complications for predicting course.
This index includes presence or absence of acute fluid
collection rather than count of collections, it scores
necrosis and it take into consideration extrapancreatic
findings such as pleural fluid, ascitis, extrapancreatic
parenchyma abnormalities, vascular complications, or
involvement of the gastrointestinal tract. Necrosis is
defined as areas of less than 30 HU enhancement of
pancreatic parenchyma on CECT.In Present study total 24
patients (24%) shown pancreatic necrosis, among which
15 patients had < 30% necrosis noted 9 patients had >
30% necrosis.
Severity of Pancreatitis
Using the currently accepted CT severity index, the
observers graded the severity of the acute pancreatitis as
mild in 61, moderate in 31, and severe in 8 patients.
Interobserver agreement on these observations ranged
from 74% to 83% (mean,78%). The kappa statistic for
each pair of observers ranged from 0.48 to 0.70,
indicating moderate to good agreement In none of the
cases was the severity of the pancreatitis scored
differently by both observers. Using the modified CT
severity index, the observers graded severity of the acute
pancreatitis as mild in 48, moderate in 37, or severe in 15
. Observers agreed on these grades in 70–79% of the
cases (mean, 74%). The kappa statistic for each pair of
observers ranged from 0.52 to 0.65, indicating moderate
to good agreement.. In none of the cases was the severity
of the pancreatitis scored differently by both observers.

Table 2
Severity categorisation
Mild
Moderate
Severe

We found 7 cases, which were graded moderate
(Score=4-6) according to CTSI, were found to be severe
(Score 8-10) according to modified CTSI

No. Of patients (%)
CTSI
Modified CTSI
61 (61)
48 (48)
31 (31)
37 (37)
8 (8)
15 (15)

Patient Outcome
The length of the hospital stay ranged from 0 to 35 days
(mean, 7.2 days). Table 9 and 10 reveals the mean length
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of stay for the different severity subgroups according to
both indexes. A total of 24 (24%) patients underwent
surgical or percutaneous interventions. Evidently, some
patients underwent a combination of procedures
(aspiration, drainage, and surgery). Evidence of infection
was present in 32 (32%) patients. Organ system failure
was present in 15 patients (15%), including failure of the
heart (n=3) pulmonary system (n=5), central nervous
system (n=2), and kidneys (n=3). In 6 of these patients,
more than one organ system failed. Over all mortality
noted in study was 6% (6 cases in total 100 patients).
Most of them occurred in pts with necrotizing pancreatitis
66.6% (4), Rest in other complications 33.4%2.
Correlation of Scoring Indexes with Patient Outcome For
the correlation between the two indexes and the length of
the hospital stay we found a statistically significant
correlation between the modified index and the length of

hospital stay (p =0.035) for all severity groups. However,
when using the current CT severity index, no significant
difference (p = 0.15) in the length of the hospital stay was
seen between the moderate and severe pancreatitis
group.Correlation between the index and the length of the
hospital stay, we found a statistically significant
correlation between the modified index and the length of
hospital stay (p = 0.001) for all severity groups.
Significant correlation between the need for surgical or
percutaneous interventions and the severity of pancreatitis
was seen with the modified CT severity index (p =
0.0001). Similarly, the presence of infection was
correlated with higher scores modified CT severity index
(p = 0.0001). Finally, a significant correlation (p =
0.00002) was seen between the modified severity index
score and the development of organ failure

Table 3: Patient Outcomes Using CT Severity Index
CT Severity Index
Outcome Factor
Mild (0–3 points)
Moderate (4–6 points)
No. of patients
61
31
Length of hospital stay (days)
6
12
Intervention or surgery
7 (11.5%)
14 (45%)
Infection
13 (21.3%)
16 (51.6%)
Organ failure
5(8%)
7(22.5%)

Severe (7–10 points)
8
13
3 (37.5%)
3 (37.5%)
3(37.5%)

Table 4: Patient Outcomes Using Modified CT Severity Index
Modified CT Severity Index
Outcome Factor
Mild (0–2 points)
Moderate (6–6 points)
Severe (8–10 points)
No. of patients
48
37
15
Length of hospital stay (days)
5
11
15
Intervention or surgery
4 (8.3%)
11 (30%)
9 (60%)
Infection
6 (12.5%)
17 (46%)
9 (60%)
Organ failure
2 (4.1%)
5 (13.5%)
8 53.3%)
Table 5: Patient Outcomes Using Modified CT Severity Index
Modified CT Severity Index
Outcome Factor
Mild (0–2 points)
Moderate (6–6 points)
Severe (8–10 points)
No. of patients
48
37
15
Length of hospital stay (days)
5
11
15
Intervention or surgery
4 (8.3%)
11 (30%)
9 (60%)
Infection
6 (12.5%)
17 (46%)
9 (60%)
Organ failure
2 (4.1%)
5 (13.5%)
8 53.3%)

DISCUSSION
A total of 100 patients were diagnosed having Acute
Pancreatitis using spiral CT of which 78 were male and
22 were female. The present study shows comparable
results to the study conducted by the Koenraad J. Mortele
and Walter Wiesner et al25 with similar significant
correlation between the need for surgical or
percutaneous interventions and the severity of
pancreatitis was seen with the modified CT severity index
(p = 0.0001). Finally, a significant correlation (p =
0.00002) was seen between the modified severity index

score and the development of organ failure. When
comparing patients with mild pancreatitis and those with
severe pancreatitis, we documented a statistically
significant correlation between the numeric score
obtained with the Modified CT Severity index and the
presence of infection, the need for surgery and
percutaneous interventions, and the length of the hospital
stay. Presence of ascites and pleural fluid may be
responsible for the improved correlation, because they
may be indicators of organ dysfunction. In conclusion,
the modified CT severity index correlates more closely
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with patient outcome in all the parameters studied,
especially with the length of the hospital stay and the
development of organ failure.

CONCLUSION
We conclude that Helical CT is an effective modality for
imaging the pancreas with faster scanning time and no
respiratory misregistration. Pancreas if scanned during the
peak parenchymal enhancement phase, helps in better
morphological characterization of pancreas and detection
of pancreatic necrosis. Helical CT effectively detects the
different non vascular and vascular complication of
pancreatitis. Grading of acute pancreatitis according to
the severity of the disease in the form of Modified CTSI
which will predict the clinical outcome of the disease
could be done effectively with helical CT.
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