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Abstract 

Introduction: CT is the imaging method of choice for assessing the extent of acute pancreatitis and for 

evaluating complications. This study was conducted to assess the correlation of modified CT Severity Index 

(MCTSI) with patient outcome in cases of acute pancreatitis (AP) and to compare it with the CT Severity Index 

(CTSI). Material and methods: A prospective study of 62 cases was carried out in the Department of Radio 

Diagnosis, with complaint suggestive of acute pancreatitis on the basis of clinical/laboratory/ultrasonography 

findings/who were referred for a CECT evaluation of the abdomen and pelvis. The severity of the attack was 

evaluated using both the indices CT and MCTSI. Correlation between the severity of pancreatitis and the 

outcome parameters was calculated using the chi square test. Results: When using MCTSI, there was significant 

correlation between the severity of AP and the outcome parameters such as length of hospital stay (p<0.001), 

occurrence of infection (p<0.001) and organ failure (p<0.001). CTSI correlated significantly with the occurrence 

of end organ failure (p = 0.009) and infection (p=0.042) but less so than MCTSI. In case of intervention, the 

CTSI (p<0.001) fared slightly better than MCTSI (p=0.001). There was no significant correlation between the 

severity of Acute Pancreatitis as assessed by the CTSI and the duration of hospitalization (p=0. 160). 

Conclusion: The MCTSI correlates significantly with the patient outcome parameters than the CTSI and thus 

can be useful in predicting the prognosis in patients with acute pancreatitis at an early stage. 
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Introduction 

Acute Pancreatitis is a very common condition 

leading to the emergency visits in both developed 

and developing countries. Computed Tomography 

plays a pivotal role in the diagnosis and subsequent 

management of pancreatitis. The modified CT 

severity index includes a simplified assessment of 

pancreatic inflammation and necrosis as well as an 

assessment of extra pancreatic complications [1].  

 

CT is a key diagnostic tool in understanding the 

cause of endocrine and exocrine pancreatic 

insufficiency in most patients. Pancreatitis is one of 

most complex and clinically challenging of all 

abdominal disorders [2]. The modified Mortele 

CTSI was easier to calculate and was found to  
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correlate more closely with patient outcome 

measures like the length of the hospital stay, the 

need for surgery / intervention, and the occurrences 

of infection, organ failure and death than the 

currently accepted Balthazar CT severity index, 

with similar inter observer variability [3]. The 

revised Atlanta classification system, introduced in 

2012, better defined the clinical diagnosis, 

Computed Tomographic (CT) manifestations and 

disease course of acute pancreatitis into two 

morphologic subtypes [4]. Interstitial oedematous 

pancreatitis and Necrotizing pancreatitis. Modified 

CT severity index makes the score easier to 

calculate and reduces the inter-observer variation. 

Scores obtained with the modified Mortele index, 

show a stronger statistical correlation for all 

clinical outcome parameters in all the patients 

better than the Balthazar index [5]. 
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Material and Methods  

This study was conducted in the Department of 

Radio-Diagnosis, S.C.B. Medical College, Cuttack. 

The study comprised of 62 patients with a clinical 

suspicion of Acute Pancreatitis who were referred 

for a CECT evaluation of the abdomen and pelvis. 

 

Study Design: Prospective study 

 

Inclusion Criteria: Patients with clinically 

suspected acute pancreatitis who underwent MDCT 

with contrast within three days of admission. 

 

Exclusion Criteria: Patients with clinically 

suspected acute pancreatitis who did not undergo 

MDCT with contrast and Acute pancreatitis due to 

trauma. 

 

Collection of data- The study was a prospective 

analysis of CTs of patients who were admitted at 

our institution with a diagnosis of acute 

pancreatitis. The protocol was approved by the 

institute ethics committee. We included patients 

with complaint suggestive of acute pancreatitis on 

the basis of clinical/ laboratory/ ultrasonography 

findings / who were referred for a CECT evaluation 

of the abdomen and pelvis. 

 

Methods- The patient was explained prior to the 

procedure and written consent was taken from the 

patient.The patient was asked to be in overnight nil 

– oral status and after obtaining renal function tests 

the contrast enhanced CT was done. 

 

Equipment used - GE Bright speed 16 – slice 

Multi Detector Computed Tomography Scanner. 

Plain and post contrast series of the abdomen and  

 

pelvis were taken. Acquisition of contiguous axial 

sections of thickness 5 mm of abdomen and pelvis 

was done in a cranio – caudal direction from the 

level of the xiphisternum to pubic symphysis 

before and after administration of oral and 

intravenous non ionic iodinated contrast of 80 – 

100 ml. Images were reconstructed with 1.25 mm 

slice thickness and reformatted in sagittal and 

coronal planes for analysis. 

 

The severity is classified into three categories 

based on clinical and morphologic findings 

according to revised Atlanta classification [6] 

1. Mild – No organ failure and no local or 

systemic complications. 

2. Moderate – Presence of transient organ failure 

less than 48h and/or presence of local 

complications. 

3. Severe – Persistent organ failure > 48 hour. 

 

The severity of the acute pancreatitis was scored 

using both the CT Severity Index and the modified 

CT Severity Index and the patients were followed 

up prospectively for evaluation of the clinical 

outcome. The outcome parameters included the 

length of hospital stay, the need for intervention 

and the occurrence of infection and organ failure. 

The clinical outcome was compared with the 

currently accepted Balthazar’s CTSI and Modified 

Mortele’s CTSI in all the cases. 

 

Statistical Analysis- Data analysis was done using 

SPSS version 16.0 Data transformation by 

recoding, counting and cross tabulation was 

performed and obtained information was processed 

using Pearson chi-square and Fisher’s-exact test. 

Results  

The study was conducted in the Department of Radio-diagnosis, S.C.B. Medical College, Cuttack during which 

period 62 patients with a clinical suspicion of Acute pancreatitis underwent a contrast enhanced CT examination 

within 3 days of hospital admission. 
 

Table-1: Age distribution of the study group. 

Age group (in years) No. of patients Percentage (%) 

≤25 07 11 

26-35 25 40 

36-45 12 19 

46-55 09 15 

>55 09 15 

Total 62 100 
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The study included patients between the age group of 10 and 80 years with a mean age of 39 yrs. Maximum 

number of patients was seen in the 26 – 35 yrs age group which comprised of 25 (40%) patients. 

 

Table-2: Sex distribution of the study group. 

Sex No. of patients Percentage (%) 

MALE 47 76 

FEMALE 15 24 

Total 62 100 

In our study, out of 62 cases,47(76%) were males and 15(24%) were females with a male : female ratio of 3.1:1. 

 

Table-3: Grading of Severity of acute pancreatitis according to MCTSI. 

MCTSI No. of patients Percentage 

MILD(0-2) 24 39 

MODERATE (4-6) 27 43 

SEVERE(8-10) 11 18 

According to the MCTSI, 24 (39%) patients had mild, 27 (43%) had moderate and 11 (18%) patients had severe 

pancreatitis. 

 

Table-4: Grading of severity of AP according to CTSI. 

CTSI No. of patients Percentage 

MILD(0-3) 45 72 

MODERATE(4-6) 16 26 

SEVERE(7-10) 01 02 

According to CTSI, 45 (72%) patients had mild, 16 (26%) had moderate and 1 (2%) had severe pancreatitis. 

 

Table 5: Occurrence of organ failure in relation to severity of AP according to MCTSI. 

MCTSI No. of patients Percentage 

MILD 07 29 

MODERATE 10 37 

SEVERE 11 100 

Out of 62 patients, 28 (45%) patients developed organ failure. 18 patients had hepatic failure, 4 cardiac failure, 3 

renal failure, 2 respiratory failure, 1 CNS failure and 1 patient had hematologic system failure. 

 

According to MCTSI, of the 28 patients who developed organ failure, 7 patients had mild, 10 had moderate and 

11 patients had severe AP. 29% of patients who had mild pancreatitis had organ failure whereas organ failure 

was seen in 37% and 100% of patients who had moderate and severe AP respectively (p value < 0.001). 

  

Table-6: Occurrence of organ failure in relation to severity of AP according to CTSI 

CTSI No. of patients Percentage 

MILD 15 33 

MODERATE 12 75 

SEVERE 01 100 

According to CTSI, of these 28 patients, 15 patients had mild, 12 had moderate and 1 patient had severe AP. 

33% of patients who had mild AP had organ failure whereas organ failure was seen in 75% and 100% of 

patients who had moderate and severe AP respectively (p value = 0.009). 
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The above statistics show that although both the indices show significant correlation with organ failure, highly 

significant correlation exists between the organ failure with the classification according to MCTSI (p value < 

0.001) than CTSI (p value = 0.009). 

 

Table-7 -Occurrence of infection in relation to severity of AP according to MCTSI. 

MCTSI No. of patients Percentage 

MILD 02 08 

MODERATE 10 37 

SEVERE 10 91 

22 (36%) patients developed systemic infection.According to MCTSI, of these 22 patients, 2 had mild, 10 had 

moderate and 10 had severe AP. 8% of mild AP , 37% of moderate AP and 91% of severe AP showed evidence 

of infection (p value < 0.001). 

 

Table-8: Occurrence of infection in relation to severity of AP according to CTSI. 

CTSI No. of patients Percentage 

MILD 12 27 

MODERATE 09 56 

SEVERE 01 100 

According to CTSI, out of 22 patients who developed infection, 12 had mild, 9 had moderate and 1 had severe 

AP. 27% of mild AP, 56% of moderate AP and 100% of severe AP had infection (p value = 0.042). 

 

The grade of severity of AP as predicted by MCTSI shows highly significant correlation with the occurrence of 

infection (p value < 0.001). The classification according to CTSI also shows significant correlation with the 

development of infection (p value = 0.042) but less so than that of MCTSI. 

 

Table-9: Mean duration of hospitalization in relation to severity of AP according to MCTSI. 

MCTSI Mean duration of hospitalization 

MILD 05 

MODERATE 09 

SEVERE 16 

Mean duration of hospitalization was 5 days for mild AP, 9 days for moderate and 16 days for severe AP 

according to the classification by MCTSI (p value < 0.001). 

 

Table-10: Mean duration of hospitalization in relation to severity of AP according to CTSI. 

CTSI Mean duration of hospitalization 

Mild 07 

Moderate 13 

Severe 14 

According to CTSI, mean duration of hospitalization was 7 days for mild, 13 days for moderate and 14 days for 

severe AP (p value = 0.160). 

Discussion  

Mean age of presentation is 39 years in our study 

group and the maximum no. of cases of AP are in 

the 26 – 35 yr age group. According to Baig et al 

[7] who conducted a prospective study of the  

 

 

aetiology, severity and outcome of acute 

pancreatitis in Eastern India, mean age was 30 yrs. 

In studies by Mortele et al [8] and Bollen et al [9] 

mean age was 49 and 53 yrs respectively. 
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In our study, 76% are males and 24% are females 

with a male to female ratio of 3.1:1. Similar results 

were seen by Baig et al [7] in whose study male to 

female ratio is 2.75:1 with 73% males and 27% 

females. In our study, both the CTSI and the 

MCTSI show significant correlation with organ 

failure but highly significant correlation exists 

between the severity of AP and organ failure with 

the classification according to MCTSI (p value < 

0.001) than CTSI (p value = 0.009). 

 

According to Mortele et al [8], a significant 

correlation (p = 0.0024) was seen between the 

MCTSI and the development of organ failure, but 

the CTSI did not correlate significantly with the 

development of organ failure (p = 0.0513). 

 

In our study, the grade of severity of AP as 

predicted by MCTSI shows highly significant 

correlation with the occurrence of infection (p 

value < 0.001). The classification according to 

CTSI also shows significant correlation with the 

development of infection (p value = 0.042) but less 

so than that of MCTSI. According to our study, the 

grade of severity of AP as predicted by MCTSI 

shows significant correlation with the mean 

duration of hospitalization (p value < 0.001). On 

the other hand, the classification according to CTSI 

does not show significant correlation with the same 

(p value = 0.160). 

 

Similar results were seen by Mortele et al [8] who 

found a statistically significant correlation between 

the MCTSI and the length of hospital stay (p = 

0.035) for all severity groups.However, when using 

the CTSI, no significant difference (p = 0.15) in the 

length of the hospital stay was seen between the 

moderate and severe pancreatitis group. 

 

In our study, both the indices correlated 

significantly with intervention but CTSI had a 

better correlation (p value < 0.001) than MCTSI (p 

value = 0.001). According to Bollen et al [9], for 

both CT indices, a significant relationship was 

observed between the score obtained and the 

severity parameters studied (p < 0.0001). The 

MCTSI had the higher AUC for the severity 

parameters of death and ICU stay, whereas the 

CTSI had higher AUCs for persistent organ failure, 

need for intervention, and pancreatic infection. 

However, for all severity parameters studied, no 

statistically significant difference was observed 

between the CTSI and MCTSI. In our study 

mortality rate was 2%. Similar mortality rate was 

seen by Mortele et al (2%) [8]. In the study by 

Bollen et al [9] mortality rate was 6%. According 

to D.Yadav and A. B. Lowenfels [10], AP has an 

overall low mortality, of approximately 1% and the 

risk of death increases with age, co-morbidities, 

and severe disease. 

 

Similar trends in duration of hospital stay, 

intervention or surgery, evidence of infection, 

organ failure, and mortality in patients with 

variable grades of severity of pancreatitis were 

observed in our study as that seen by Mortele in 

their study. This also correlated with the study by 

Irshad Ahmad Banday et al[11], which concluded 

that Modified CT Severity Index is a simpler 

scoring tool and more accurate than the Balthazar 

CT Severity Index [11]. 

 

Results of our study were also found similar to a 

study conducted by ShivanandMelkundi et al., 

which showed a significant correlation of grades of 

severity of acute pancreatitis based on MCTSI with 

patient outcome parameters than grades of severity 

of acute pancreatitis based on CTSI [12]. 

 

Patient outcome in terms of organ failure and death 

is more accurately assessed by revised Atlanta 

classification in comparison with Balthazar and 

modified ct severity index. The revised 

classification seems to be a good predictor for 

clinical outcome of AP Shyu JY et al [13]. 

 

This CT Severity Index was found to have a better 

prognostic accuracy than the earlier score but it, 

too, was found to have some limitations. First, the 

score obtained with the index did not incorporate 

the presence of organ failure [14] extra pancreatic 

parenchymal complications [15] or peripancreatic 

vascular complications [16] and their correlation 

with the final outcome. Secondly, as documented in 

some studies, inter-observer agreement for scoring 

the CT scans using the CT Severity Index was only 

moderate, with a reported agreement of 

approximately 75% [17,18].  

 

The source of this variability possibly relates to the 

subjective and multiple categorization of the extent 

of pancreatic inflammation and necrosis. Vishal 

Sharma et al [19] found that the prognostic 

performance of various clinical and radiological 
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scoring systems in AP is comparable with BISAP 

having the highest accuracy for predicting POF and 

mortality. 

 

ChenyangChen[20] found that Patients (n = 208) 

who underwent abdominal computed tomography 

(CT) within 24 hours after AP onset and admission 

were retrospectively identified. Each patient's EPIC 

score, Balthazar score, bedside index of severity in 

acute pancreatitis (BISAP), and systemic 

inflammatory response syndrome (SIRS) score 

were obtained. Primary endpoints were organ 

failure occurrence and death. Scores were evaluated 

by receiver operator characteristic (ROC) curve and 

area under the curve (AUC) analysis. 

 

This difference in statistical significance between 

CTSI and MCTSI in our study may be attributed to 

the inclusion of extrapancreatic complications in 

the MCTSI system. We assume that the presence of 

ascites and pleural fluid may be responsible for the 

improved correlation with MCTSI, because they 

may be early indicators of organ dysfunction. 

Another important difference between the MCTSI 

and CTSI is that, MCTSI differentiates only 

between presence and absence of acute fluid 

collections and, therefore does not require a count 

of the collections as in case of CTSI. 

Conclusion 

When using MCTSI, there was highly significant 

correlation between the severity of Acute 

Pancreatitis and the outcome parameters such as 

length of hospital stay, need for intervention, 

occurrence of infection and organ failure than the 

CTSI and thus can be useful in predicting the 

prognosis in patients with acute pancreatitis at an 

early stage. 

 

Limitation of study is repeated follow-up study was 

not possible due to cost and radiation exposure. 

Different treatments were given to patients which 

changed the patient outcome. Sample size was 

small which may have affected the result. As per 

the revised Atlanta classification, CECT is useful 

after first week. However, in first week only 

clinical parameters are useful. So future studies are 

required with Large sample study for accurate 

results. 
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