
Introduction

Acute pancreatitis starts with damage to acinar cells 
of pancreas. This releases activated enzymes into 

1the pancreatic interstitium and surrounding tissue.  
The ensuing inflammation can lead to a process which 

can be classified as either edematous or necrotizing, 
each of which has different morphological features, 

2
disease course, management and prognosis.  The impor-
tance of differentiating between these 2 entities can be 
gauged from the fact that reported mortality rates of 

31.5% in patients with mild interstitial pancreatitis  jump 
4

to 15%–40% in patients with necrotizing pancreatitis.  
Not only does necrotizing pancreatitis carry a grave 
prognosis in comparison with interstitial pancreatitis, 
but within the subset of patients with necrotizing variety, 
the rate of organ failure and mortality also depends on 

5
the degree of necrosis.  Necrosis occurs in a sizeable 
proportion of patients with pancreatitis seen in upto 

6
20-30% of cases.
Role of imaging in pancreatitis ranges from confirmation 
of diagnosis to grading the disease severity, detecting 
complications as well as therapeutic purposes. Albeit 
its limited diagnostic value, the first imaging undergone 
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Abstract 

Objective: To find out diagnostic accuracy of computed tomography (CT) for necrotizing pancreatitis in 
comparison with surgical findings (gold standard).

Method: This cross-sectional study was conducted in Department of Radiology, Jinnah Hospital, Lahore 
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in those not diagnosed with necrotizing pancreatitis by CT (p=0.580). The diagnostic accuracy of computed 
tomography (CT) in necrotizing pancreatitis came out to be 89.70%. 

Conclusion: Computed tomography (CT) has dramatically improved our ability of accurate detection of 
necrotizing pancreatitis and can improve patient care by guiding pre-operative management plan of these 
patients. 
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7
by most patients is ultrasound.  However, CT scan is 

4standard imaging modality for acute pancreatitis.  Its 
most important role is in diagnosing necrosis, establi-

8shing its extent and detecting complications.  Recently, 
pancreatic necrosis volume as calculated on CT has 
been shown to have a prognostic value as well, predicting 
the chances of readmission and re intervention in these 

9 10
patients.  Takahashi Net al  have shown sensitivity and 
specificity of CT scan in diagnosing necrotizing panc-
reatitis as 80.0% and 82.2% respectively. On searching 
the previous literature, we found limited data for using 
this non-invasive imaging modality in general practice 
for diagnosing necrotizing pancreatitis particularly in 
our part of the world. Thus, we planned this study to 
determine utility of computed tomography in diagnosing 
necrotizing pancreatitis. 

Materials and Methods
This descriptive, cross-sectional study was conducted 
at Department of Diagnostic Radiology, Jinnah Hospital, 
Lahore from January to December 2019. Sample size 
of 165 cases was calculated keeping 95% confidence 
level, 7% margin of error for sensitivity and 9% 
margin of error for specificity and taking expected 

11percentage of necrotizing pancreatitis i.e. 70.0%  with 
12 10

sensitivity 80.0%  and specificity 82.2%  of computed 
tomography in diagnosing necrotizing pancreatitis. 
After taking permission from Ethical Committee, 
patients who ful-filled the inclusion criteria were 
selected through non-probability, consecutive 
sampling. All patients of either gender and aged 30-70 
years who presented with clinical suspicion of 
necrotizing pancreatitis [presence of sudden onset 
abdominal pain (epigastric pain radiating to the back) 
and serum amylase > 400 U/L] with duration of 
symptoms <14 days were included. Patients with history 
of abdominal trauma or surgery, pregnant patients, 
those with chronic renal failure and those unwilling to 
undergo surgery were excluded. Furthermore, those 
patients who improved on conservative treatment and 
did not undergo surgery were subsequently excluded 
from the study.
After taking informed consent, patients underwent CT 
scans of the abdomen with administration of intravenous 
contrast on 16 slice CT scanner. All studies were read 
by a consultant radiologist having 5 years’ experience 
of interpreting CT scans. Presence of pancreatic necrosis 
was specifically documented - this was defined as the 
presence of non-enhancing areas within the pancreatic 
parenchyma, having density of less than 30 HU on post 

contrast images (Figures 1 and 2). Pancreatic necrosis 
was further graded as less than 30 % or more than 30% 
based on the extent of percentage of parenchyma showing 
density less than 30 HU. The patients were then followed 
up and those who did not undergo surgery were excluded. 
Those who underwent surgery according to the manage-
ment decision based on their clinical status, were followed 
for their per operative findings. Then CT scan findings 
of patients were compared with surgical findings. 
Collected data was analyzed through computer software 
SPSS 20.0. Frequency and percentages were tabulated  
and used to calculate sensitivity, specificity and 
diagnostic accuracy. 

Fig-1: A) Axial CT scan section showing typical findings 
of non-enhancing areas in pancreas in necrotizing 
pancreatitis (red arrows) B) Axial CT scan in another 
patient shows areas of non enhancing pancreatic paren-
chyma in pancreatic head and neck which on drawing 
ROI show density of 14 HU as compared to 68 HU of 
normal enhancing pancreatic parechyma (E)

Fig- 2: Axial CT sections in another patient show non 
enhancing areas in pancreas in a patient with necrotizing 
pancreatitis show A) thrombosis in portal vein B) non 
enhancing pancreatic parenchyma having density of 
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12 HU as compared to 102 of normal enhancing pancreas 
C) Extensive peripancreatic collections D) Bilateral 
pleural effusions

Results

The mean age of patients was 47.45 years with standard 
deviation of 8.34 years and range of 30-60 years. Majo-
rity (40.61%) were aged 41 to 50 years. 100 (60.61%) 
of them were male and 65 (39.39%) were females. Mean 
duration of disease was 6.76 ± 3.29 days. 68 (41.2%) 
had less than 30 % pancreatic necrosis while 97 (58.8%) 
had more than 30% pancreatic necrosis. CT scan findings 
favoured diagnosis of necrotizing pancreatitis in 93 
(56.36%) patients. Surgical findings confirmed necro-
tizing pancreatitis in 88 (53.33%) cases. Considering 
the findings on CT scan, there were 82 True Positive, 11 
False Positive, 06 False Negative and 66 True Negative 
(p=0.580) (Table 1). Overall sensitivity, specificity, 
positive predictive value, negative predictive value 
and diagnostic accuracy of computed tomography (CT) 
in diagnosing necrotizing pancreatitis was 93.68%, 
85.71%, 88.17%, 91.67% and 89.70% respectively. 
Further analysis revealed no significant effect of age, 

gender, duration of disease or extent of pancreatic necrosis 
on the sensitivity, specificity, PPV, NPV and diagnostic 
accuracy of CT scan (p value ≥ 0.05).

Discussion

The diagnosis of pancreatitis requires a combination 
of clinical assessment and laboratory investigations 
particularly measurement of serum amylase and lipase 
levels. Once the diagnosis of acute pancreatitis has been 
established, role of imaging comes into play which 
further confirms the diagnosis, helps in detecting comp-
lications and assesses the disease severity. This includes 
classification of the disease into necrotizing and non-

necrotizing or interstitial edematous subtypes. It is an 
established fact that presence and extent of necrosis 
directly correlates with mortality rate in acute pancrea-

13titis.  The mortality rate has been shown to increase 
by 10-25 % if necrosis develops as compared to non-
necrotizing acute pancreatitis. If this necrosis becomes 
secondarily infected, the mortality rate increases further. 
Hence there is a need for establishing the presence of 
necrosis as early as possible. Patient management, 
disease course and progression, therapeutic strategies 
all depend on presence and extent of necrosis. Assess-
ment of necrosis has prognostic implications as well 
since there is an incidence of 2%–10% potentially lethal 

8
attacks in acute necrotizing pancreatitis.  Thus, the early 
detection of pancreatic necrosis is crucial for this as 
well. Noninvasive investigations for pancreatitis have 
evolved rapidly in the last decade. An ideal test should 
be able to detect necrosis early, provide rapid results 
with high sensitivity, be easily available and be cost 

14
effective  Different clinical criteria and laboratory 
investigations satisfy this criterion to a variable extent, 
each having its own advantages as well as limitations. 
With the advancements in imaging technology, it has 
come to the forefront for diagnosis of pancreatitis, 
particularly necrotizing variety. The role of imaging is 
not only limited to establishing diagnosis of necrotizing 
pancreatitis but also to determine underlying cause, 
grade the disease severity and identify complications. 
Additionally, therapeutic interventions can also be per-

15formed under image guidance.  The decision to perform 
intervention in initial uncomplicated necrotizing panc-
reatitis is based on clinical condition, CT imaging or 

16
laboratory investigations.

CT is the main diagnostic tool in acute necrotizing 
pancreatitis since it can determine the extent and severity 

17of necrosis.  Furthermore it is a prognostic tool because 
its findings have been shown to correlate well with out-

18come  CT severity index established by Balthazar et 
19 20

al  and later on modified by Mortele et al  have been 
found to correlate well with disease outcomes. Neverthe-
less, a CT scan performed earlier than 72 hours has 

21limited accuracy in delineating necrotic areas.  How-
ever, CT scan has a role in follow up too as well as for 

22 12
planning therapy.  In a series,  length of hospital stay 
and development of complications showed an excellent 
correlation with pancreatic necrosis as detected on CT. 
Morbidity rates in necrotic vs non necrotic pancreatitis 
as defined on CT were 82 % and 6 % respectively. 
Similarly, there was 23 % mortality in case with necrosis 
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Table 1:  2 x 2 table comparing the findings of CT scan 
and surgery.

Positive 
on CT

Negative 
on CT

Total
P-

value

Positive on surgery 82 06 88

0.580
Negative on surgery 11 66 77

Total 93 72

Sensitivity = 93.68%

Specificity = 85.71 %
PPV = 88.17%
NPV = 91.67%
Accuracy = 89.70%



in comparison with no death in those without necrosis. 
Not only this, but extent of necrosis also correlated 

5,18
well with prognosis. Other investigators  later confirmed 
the validity of these findings. 

While it has been found that presence of necrosis corre-
lates with prognosis, it does not predict percutaneous 

23
intervention success or failure.  Yet, it has been estab-
lished that imaging modalities should be employed for 
detecting necrosis and pancreatic ductal disruption 

24before minimally invasive procedures.  Infact, in certain 
special situations, CT has been found to detect panc-

25
reatitis even before serum lipase levels.  This study 
provided similar results showing that CT is a highly 
accurate technique for establishing diagnosis of necro-
tizing variety of acute pancreatitis.

Conclusion

This study concluded that computed tomography (CT) 
can dramatically improve our ability to accurately detect 
necrotizing pancreatitis and improve patient care by 
pre-operatively planning the proper management of 
patients. 
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