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A B S T R A C T  

Objective: To evaluate the diagnostic role of Modified CT Severity Index (MCTSI) in terms of severity of disease 

process and its complication in correlation to APACHE II score. 

Patients and Methods: This cross-sectional study was conducted in CT & MRI Centre, Dow University of Health 

Sciences/ Dr. Ruth K. M. Pfau Civil Hospital Karachi, from 1st July to 31st December 2017. This study includes 93 

patients with clinical features of acute pancreatitis referred to our department for contrast enhanced CT of abdomen 

within 24 hours of presentation. Patients were selected according to the study criterion. The pancreatitis was classified 

into mild, moderate and severe disease in term of severity by modified CT severity index. APACHE II score was 

calculated within 24 hours of admission. Clinical outcome parameters in terms of any intervention, systemic infection, 

organ failure and mortality were also collected. 

Results: Mean age of the patients was 39.82 + 12.04 years in the range of 20-70 years. Majority of patients were 

categorized as moderate pancreatitis (45.16%) according to Modified CT severity index followed by severe pancreatitis 

in 36 (38.71%) patients and mild pancreatitis in 15 (16.13%). Raised APACHE II score was observed in patients of 

severe pancreatitis. The clinical outcome parameters in terms of need of intervention, development of infection, organ 

failure and death rates, were also increased in patients with higher MCTSI. 

Conclusion: Contrast enhanced CT had an excellent diagnostic value to assess the disease extent and to grade its 

severity. Modified CTSI is a simplified and powerful tool with good sensitivity and specificity to assess the severe acute 

pancreatitis in correlation to APACHE II. 

Key words: Acute pancreatitis, APACHE II, Complications, Modified CT Severity Index 

Author`s Contribution 
1,2 

Conception, synthesis, planning of 
research and manuscript writing 
Interpretation and discussion 
3-6 

Data analysis, interpretation and 
manuscript writing, 

 
Active participation in 

data collection. 

Address of Correspondence 
Rehana Shaikh 
Email: rehanawazir@hotmail.com 

Article info. 
Received:  April 17, 2018 
Accepted:  July 10, 2018 

Cite this article. Shaikh R, Naz N, Zaheer S, Qadri Z, Khan A, Rana H. Role of Modified CT 
Severity Index in assessment of Acute pancreatitis in tertiary care Hospital. JIMDC.2018; 
7(3):189-194 
 

Funding Source: Nil 
Conflict of Interest: Nil 

I n t r o d u c t i o n  
 

Acute pancreatitis is one of the most complex and 

clinically challenging diseases with variable outcome. 

Majority of patients suffered from a mild disease process 

that resolves without any complication, but up to 20% of 

patients develop severe necrotizing pancreatitis with 

significant mortality reaching up to 30%,1 due to 

development of life threatening complications like 

secondary bacterial contamination, multi-organ failure, 

disseminated intravascular coagulation and 

gastrointestinal hemorrhage.2,3 Imaging particularly 

contrast enhanced CT (CECT) has main role in the 

diagnosis and assessment of disease severity by 
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detecting pancreatic necrosis and then subsequent 

management of pancreatic disease.1  Prompt evaluation 

of the disease severity and recognition of high risk 

patients is crucial for intensive therapy and intervention to 

improve their prognosis and survival. Because these 

patients may take advantage from fluid resuscitation, 

proper antibiotic cover, close observation for organ failure 

and timely therapeutic radiological intervention.1,4  

Since 1970, multi-factorial scoring systems have been 

used to assess the severity of pancreatitis, initially 

including Ranson’s criteria and Acute Physiology and 

Chronic Health Evaluation (APACHE)-II score. APACHE-

II has high priority than other systems in indicating the 

disease severity because it includes all main clinical 

parameters that affect patient’s outcome.5-7 Various 

studies reported the sensitivity and specificity of 

APACHE-II up to 93.8% and 100% respectively.8,9 Then 

Balthazar developed the CT Severity Index (CTSI) in 

1990 by uniting the original grading system of pancreatitis 

and pancreatic necrosis  that show better prognostic 

value but it too had some drawbacks because it does not 

include the extrapancreatic complications like organ 

failure or vascular complications.10,11 Due to these 

drawbacks, a modified and easier CT scoring system was 

created by Mortele in 2004 to determine precisely the 

clinical outcome. The modified CTSI was simpler and 

closely corresponded with patient’s outcome parameters 

like duration of hospital stay, any surgery or intervention, 

infection occurrence, organ failure and death as 

compared to the Balthazar CTSI.5,12  

There is limited information regarding the data of MCTSI 

in Pakistan because it is not used in routine clinical 

practice. This study was undertaken to evaluate the 

diagnostic value of MCTSI in terms of the severity of 

disease process and its complications, that would help in 

the proper management of the patient and in preventing 

development of severe life threatening complications. 

P a t i e n t s  a n d  M e t h o d s  

This cross-sectional hospital based study was conducted 

at CT & MRI Centre of Radiology Department, Dow 

University of Health Sciences/ Dr. Ruth K.M Pfau Civil 

Hospital Karachi from July to December 2017. Patients of 

either gender between 20-70 years of age referred for 

contrast enhanced CT (CECT) of abdomen within 24 

hours of presentation, having two and more features of 

epigastric pain radiating to back, elevated serum amylase/ 

lipase level or ultrasound findings of acute pancreatitis 

like enlarged pancreas, heterogeneous echogenicity, 

peripancreatic collections were included in the study. 

Patients with diagnosed pancreatitis on follow up or 

pancreatic carcinomas were excluded.  Pregnant females’ 

and patients allergic to urograffin and with deranged renal 

function tests were also excluded from study. Sample size 

was calculated by Openepi Version 3 taking 60% of 

patients of acute pancreatitis of moderate grading 

according to MCTSI,13 10% confidence interval and 95% 

confidence level. The total calculated sample size was 93. 

Written informed consent was obtained from each subject 

and permission was sought from institutional ethical 

committee. 

CT scan of abdomen was performed with IV contrast 

using 16 Slice Toshiba Activion Scanner with pancreatic 

protocol i.e. in the arterial (at 40 seconds) and the portal 

venous (at 70 seconds) phase acquisition. The scanning 

parameter were 120 KV, 150 mA, 1mm collimation, 1mm 

slice thickness for arterial phase and 3mm slice thickness 

for portal venous phase. Images were obtained in 

contagious axial sections from xiphisternum to pubic 

symphysis and reformatted in sagittal and coronal planes 

for analysis. Severity of pancreatitis was categorized by 

Modified CTSI into mild (0-2), moderate (4-6) and severe 

(8-10) by assessing various parameters of pancreatic and 

peripancreatic inflammation, percentage of pancreatic 

necrosis and extra-pancreatic complications and each of 

these parameters was assigned different points (Table 1). 

Then APACHE-II score was calculated within 24 hours of 

presentation that includes 12 variables such as 

temperature, mean arterial pressure, heart rate, 

respiratory rate, PaO2, arterial Ph, serum Na, serum K, 

serum creatinine, Hematocrit, white blood cells and 

Glasgow Coma score. APACHE-II score of > was taken 

as cut off for severe pancreatitis. Clinical outcome 

parameters were also collected from respective referral 

departments for correlation including any need of 

intervention, evidence of developing infection or organ 

failure and death. Collected data was entered and 

Statistical analyses were carried out on SPSS version 20.  

Descriptive statistics of age, gender, modified CTSI, 

APACHE-II score and clinical outcome parameters (any 

intervention, systemic infection, organ failure or death) 

were calculated.  
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Table 1: Modified CT Severity Index 5 

Prognostic Indicators/Parameters Points 

 

 

 

 

Pancreatic 

inflammation 

Normal pancreas 0 

Intrinsic pancreatic 

abnormalities with or without 

inflammatory changes in 

peripancreatic fat 

2 

Pancreatic or peripancreatic 

fluid collection or 

peripancreatic fat necrosis 

4 

 

Pancreatic 

necrosis 

None 0 

< 30% 2 

>30% 4 

Extrapancreatic 

complications 

One or more of pleural 

effusion, ascities, vascular 

complications, parenchymal 

complications, or 

gastrointestinal tract 

involvement 

 

 

2 

 

Table 2:  MCTSI and APACHE II Score 

MCTSI Patients 

(n) 

APACHE II Score p-

value <8 > 8 

0-2 15 15(100%) 0  

<0.001 
4-6 42 17 

(40.48%) 

25 

(59.52%) 

8-10 36 0 36 (100%) 

Total  93 32 (34.4%) 61(65.6%) 

 

Table 3: MCTSI and Patient’s outcome parameters 

Patient 

Outcome 

Parameter 

Modified CT Severity Index 

(MCTSI) 

p-

value 

Mild Moderate Severe 

Patients (n)  15 42 36  

 

<0.001 
Intervention  0 5 (5.4%) 16 (17.2%) 

Infection 0 2 (2.1%) 17 (18.3%) 

Organ failure 0 3 (3.2%) 14 (15.1%) 

Death  0 0 3 (3.2%) 

 

R e s u l t s  

Ninety-three patients were enrolled to assess the 

diagnostic value of modified CT severity index in terms of 

severity of pancreatitis and its complications. The patients 

were in the range of 20-70 years with mean age of 39.82 

+ 12.04 years and maximum patients were between 31-

40 years (38.7%). Out of 93 patients, 66 (71%) patients 

were males and 27 (29%) patients were females (figure 

1). Cholelithiasis was the most common etiological factor 

for pancreatitis, seen in 47.3% cases. Majority of patients 

were categorized as having moderate pancreatitis 

(45.16%) according to MCTSI, while 36 patients (38.71%) 

were categorized into severe pancreatitis and 15 patients 

(16.13%) as mild pancreatitis. All patients of mild 

pancreatitis (100%) had APACHE II score of less than 8. 

Out of 42 patients of moderate pancreatitis, 17 patients 

(40.48%) had APACHE II score less than 8 while 25 

patients (59.52%) had APACHE II score equal/more than 

8. All patients with severe pancreatitis (100%) had 

APACHE II score equal/more than 8; none had APACHE 

II score less than 8 (Table 2). Pancreatic and 

peripancreatic inflammatory changes (78.5%) were the 

commonest findings on CT followed by pancreatic 

abnormality only (19.3%). Forty-five patients (48.4%) had 

pancreatic necrosis with 16 of them having >30% 

necrosis. No necrosis was noted in patients with MCTSI 

0-2. 

The commonest extra-pancreatic complication was 

pleural effusion in this study, seen in 48 (51.6%) patients. 

Pleural effusion was common on left side and found in 28 

patients (30.1%) and bilateral in 20 (21.5%) patients.  

 
Figure 1: Gender distribution of study population 

(n=93) 
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Figure 2: Axial images of CECT abdomen show (a) 

Enlarged pancreas with peripancreatic fat stranding 

(MCTSI 2/10). (b) Enlarged pancreas with 

heterogeneous enhancement, peripancreatic fat 

stranding and collections (MCTSI 4/10). (c) Left sided 

pleural effusion, enlarged pancreas, peripancreatic fat 

stranding and collections (MCTSI 6/10) 

None of patients showed isolated right side pleural 

effusion. The next common extra-pancreatic complication 

was ascites found in 30 patients (32.2%). Venous 

thrombosis was the common vascular complication found 

in 4 patients (3 in portal vein as well as superior 

mesenteric artery and 1 in splenic vein) followed by 

pseudoaneurysm in 2 patients (one in splenic artery and 

other in superior pancreticoduodenal artery). More than 

one complication was present in patients having severe 

pancreatitis.Majority of patients who required 

interventional procedure or who developed infection or 

organ failure were in the group of severe pancreatitis. 

Sixteen out of 21 patients required intervention, 17 out of 

19 developed infections and 14 out of 17 patients 

developed organ failure were in this group (Table 3). 

Death was seen in 3 patients (3.2%), who also belonged 

to this group. Figure 2 shows Axial images of CECT 

abdomen. 

D i s c u s s i o n  

Acute pancreatitis is a common condition resulting in 

emergency visits all over the world due to unpredictable 

clinical course and outcome.1,14 Early evaluation and 

diagnosis of severe pancreatitis is essential for its proper 

management and identifying those patients who may 

benefit from early intensive therapy, but it’s very difficult to 

assess clinically alone the severity of pancreatitis in most 

of the cases.4,5,15,16 Computed Tomography (CT) has an 

important role not only in the disease diagnosis, but also 

for evaluation of disease severity as well as its 

complications and in subsequent disease 

management.2,14 The modified CT severity index is a 

simple and easy way to assess the inflammation and 

necrosis of pancreas along with extra-pancreatic 

complications.14 When severe pancreatitis occurs it is 

usually observed at beginning and it’s very uncommon to 

observe the slow progression of disease from mild to 

severe grade. Therefore, early evaluation is a crucial 

concern for its management and prognosis.4 APACHE II 

scoring has a clinically significant value as falling score 

usually is associated with mild attack while rising score 

with clinical deterioration. This score is also helpful in 

monitoring the disease course and response to 

treatment.17 

This study was done to evaluate the acute pancreatitis on 

CECT and to determine the diagnostic value of modified 

CT severity index (MCTSI) in terms of severity of disease 

process and its complications that helps in assessing the 

prognosis of patient. This study consisted of 93 patients 

with mean age of 39.82 + 12.04 years. This was in 

concurrent with study done by Parhi et al.16 Out of 93, 66 

(71%) were male and 27 (29%) female with male to 

female ratio of 2:1, this was comparable with studies by 

Chnad et al13 and Kim et al18 in which 73.3% and 70% 

were males respectively. In our study, cholelithiasis was 

the most common etiological factor (47.3%). 

Raghuwanshi et al11 noted gall stones in 42% as a 

causative factor of acute pancreatitis in his study done 

over 50 patients. 

In our study, 42 (45.16%) patients were graded as having 

moderate pancreatitis, 36 (38.71%) having severe 

pancreatitis and 15 (16.13%) as mild pancreatitis 

according to MCTSI. This result was somewhat similar to 

studies by Banday et al who graded pancreatitis as 38%, 

44% and 18% and by Chnad et al as 60%, 30% and 10% 

respectively.13,14 Otherwise most studies showed more 

frequency of mild pancreatitis.16,18 This study showed 

higher number of patients with moderate and severe 

pancreatitis because our hospital is a tertiary care centre 

so very sick patients of pancreatitis were referred to us. In 
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the present study, all patients (100%) of mild pancreatitis 

(MCTSI 0-2) had APACHE II score of less than 8. Out of 

42 patients of moderate pancreatitis (MCTSI 4-6), 17 

patients (40.48%) had APACHE II score less than 8 while 

25 patients (59.52%) had APACHE II score equal/more 

than 8. All patients (100%) with severe pancreatitis 

(MCTSI 8-10) had APACHE II score equal/more than 8; 

none had APACHE II score less than 8. So we have 

found that the patients having higher MCTSI score also 

have raised APACHE II score. This is also observed by 

Cho et al1 and Kumar et al4 in their studies in predicting 

the acute severe pancreatitis.  

This study showed pancreatic and peri-pancreatic 

inflammatory changes (78.5%) as most common CT 

findings followed by pancreatic abnormality only (19.3%). 

Forty-five patients (48.4%) had necrosis of the pancreas. 

Twenty-nine (64.4%) out of 45 patients had less than 30% 

and 16 (35.6%) had more than 30% pancreatic necrosis. 

These CT findings were comparable to a study conducted 

by Raghuwanshi et al.11 Pleural effusion was the 

commonest extra-pancreatic complication in this study, 

seen in 48 (51.6%) patients, more common on left side. 

Raghuwanshi et al11 and Balthazar et al20 reported in their 

studies, the left sided pleural effusion as the commonest 

finding. Ascites was found to be second most common 

extra-pancreatic complication in our study present in 30 

patients (32.2%) which is similar to the studies conducted 

by Raghuwanshi et al11 (34%) and by Banday et al14 

(36%). Vascular complications were found in 6 patients 

(6.45%). Among these, venous thrombosis was most 

common seen in 4 (4.4%) patients (3 in portal as well as 

superior mesenteric veins and 1 in splenic vein), similar to 

Raghuwanshi et al.11 

The patients who required interventional procedure or 

who developed infection or organ failure mostly fell in the 

severe pancreatitis group, as observed by various 

studies.11,14,19 During the study duration, death was 

recorded in 3 (3.2%) patients due to multiple organ failure 

who were categorized as having severe pancreatitis 

according to MCTSI. Jeevangi et al and Singh et al found 

almost similar mortality (3.7% and 3.5% respectively) in 

their studies.5,21 This study showed that modified CTSI 

had highest accuracy for assessing severity of 

pancreatitis in terms of pancreatic and peripancreatic 

inflammation, pancreatic necrosis, extra-pancreatic 

complications, need for intervention and organ failure 

which was comparable to APACHE II scoring. Kumar et al 

showed comparable accuracy between the modified CTSI 

and APACHE II score in his study.4. 

C o n c l u s i o n  

Contrast enhanced CT is an excellent diagnostic modality 

for the staging of the severity of pancreatitis. It shows the 

severity of inflammatory processes, extent of pancreatic 

necrosis and the local complications. The modified CT 

severity index is a simpler scoring system that showed 

quite good correlation with severity of pancreatitis and 

patients outcome parameters especially for assessing the 

loco-regional complications, organ failure and mortality. 
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