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tom onset. Practice, timing, and Balthazar CT score of early 
CTs were not significantly different between mild and severe 
AP. None of the early CTs showed necrosis and no alternative 
diagnoses were established. In 89.8% (44/49), clinical man-
agement was not altered after early CT. In 10.2% (5/49), pro-
phylactic antibiotics were started, but in absence of necrosis. 
 Conclusions:  A CT scan was frequently acquired early in the 
course of AP, but its yield was low and had no implications 
with regard to clinical management. It seems prudent that 
clinicians should be more restrictive in the use of early CT, in 
particular in mild AP, to prevent unnecessary radiation expo-
sure and to save costs.  Copyright © 2010 S. Karger AG, Basel and IAP 

 Introduction 

 The clinical course of acute pancreatitis (AP) is in 
most cases mild and the treatment is mainly supportive 
 [1–6] . Many patients with AP do not require a computed 
tomography (CT) at admission or at any time during hos-
pitalization  [7–10] . The diagnosis of AP is usually based 
on compatible clinical features (e.g. upper abdominal 
pain, nausea and vomiting) and elevations in amylase 
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 Abstract 

  Background:  Early computed tomography (CT) (within 4 full 
days after symptom onset) may be performed to distinguish 
acute pancreatitis (AP) from other intra-abdominal condi-
tions or to identify early pancreatic necrosis. We analyzed 
practice and yield of early CT in patients with an established 
clinical diagnosis of AP in a Dutch cohort (EARL study). 
  Methods:  Multicenter observational study. Etiology, disease 
course, CT timing, Balthazar CT score, and clinical manage-
ment were evaluated.  Results:  First documented hospital 
admissions of 166 patients were analyzed. Etiology was bili-
ary (42.8%), unknown (20.5%), alcoholic (18.1%), post-endo-
scopic retrograde cholangiopancreatography (11.4%), and 
miscellaneous (7.2%). In 89.2% (148/166), the disease course 
was mild. Out of 18 patients with severe AP, 11 eventually 
developed (peri)pancreatic necrosis. At least one CT (range 
1–12) was performed in 47% (78/166) of all patients and in 
62.8% (49/78) it was acquired within 4 full days after symp-
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and/or lipase greater than three times the upper limit of 
normal  [7, 9, 11–13] . If in doubt (e.g. insufficient elevation 
of serum amylase/lipase), the diagnosis of AP is best eval-
uated by a CT scan. A contrast-enhanced CT in the early 
course of AP may also be indicated to exclude alternative 
diagnoses such as e.g. a bowel perforation. However, there 
is no consensus whether to perform a CT in the early 
course of AP as a prognostic indicator  [4, 9, 11, 14–23] . 
Scientific proof that development of pancreatic necrosis 
occurs as early as within 96 h after symptom onset is dis-
putable  [15] . Importantly, an early CT might underesti-
mate the amount of pancreatic necrosis, and such mis-
conception is associated with a worse prognosis  [4, 9, 11, 
12, 24] . We analyzed the practice and yield (alternative 
diagnoses and/or early (peri)pancreatic necrosis) of an 
early CT scan (within 4 full days after symptom onset) in 
a convenient cohort of patients with an established clini-
cal diagnosis of AP or recurrent AP.

  Materials and Methods 

 Study Population 
 In August 2003 an observational prospective multicenter (2 

academic and 16 community hospitals) cohort study in the prov-
ince of Northern Holland was initiated (the EARL study). All pa-
tients with AP, recurrent AP and/or chronic pancreatitis who 
were admitted in the hospital or attended the outpatient clinic 
were ask for their participation. Patient inclusion stopped in May 
2006. A total of 512 patients were entered in the study database. 
Approximately two thirds of patients had AP or recurrent AP and 
one third of patients suffered from chronic pancreatitis. The time 
period during which an individual hospital contributed to the in-
clusion of patients differed as centers joined the study along the 
way.

  For the present study, we included those patients with a con-
firmed diagnosis of AP or recurrent AP in whom at least one doc-
umented hospital admission during the study period was avail-
able. Only the first documented hospital admission of each pa-
tient was studied. AP was defined as a clinical disease entity with 
acute epigastric pain combined with a serum amylase and/or li-
pase value of more than three times the upper limit of normal, and 
in the absence of any feature of chronic pancreatitis. Disease se-
verity (mild and severe AP) was defined according to the Atlanta 
criteria  [25] . Because this was an observational study, the Acute 
Physiology and Chronic Health Evaluation (APACHE II) score, 
Glascow score and the serum C-reactive protein (CRP) level at 
48 h after disease onset, could not be included as they were not 
available in all cases.

  Recurrent AP was defined as more than one attack of AP in 
the time period before inclusion and/or during the observation 
period.

  Hospital records and nursing reports were reviewed and study 
items were recorded in a study database. The following data were 
retrieved from the database: demographic data, etiological fac-
tors, hospitalization time, department of admission, timing (after 

the onset of symptoms) of CT scan, Balthazar CT score, develop-
ment of organ failure, presence of local complications (pseudo-
cyst, abscess, pancreatic necrosis) and management change (e.g. 
start of prophylactic antibiotics or fine-needle aspiration) after 
early CT. The etiology was assessed after a review of hospital and 
outpatient charts regarding reported alcohol consumption and 
drug use (both retrieved from hospital charts and study question-
naires), laboratory results (e.g. liver function tests, triglycerides, 
calcium) and imaging investigations (e.g. ultrasound, CT, mag-
netic resonance cholangiopancreatography, endoscopic retro-
grade cholangiopancreatography and endoscopic ultrasound).

  The yield of early CT was defined as the detection of alter-
native diagnoses and/or local complications, including early 
(peri)pancreatic necrosis. A CT was considered ‘early’ if it was 
performed within the first 4 full days after symptom onset (days 
0–4). Day 0 was designated the day of symptom onset. The Baltha-
zar CT scores (grades A–E) were derived from the actual reports 
of the attending radiologists  [26] . Generally, CT images were ac-
quired using intravenous injection with slices of at least 5 mm and 
included scanning of the pelvis in the majority of cases. CT scans 
of patients with severe AP were reviewed by an expert radiologist 
from a tertiary referral hospital. This re-evaluation was done in 
order to prevent misclassification of local complications, e.g. es-
pecially the development of pancreatic or peripancreatic necrosis. 
The radiologist re-evaluated (blinded for the results of the origi-
nal report) the presence of local complications according to the 
Atlanta criteria and the interval between the onset of symptoms 
and the complications.

  The study protocol was approved by all local ethics commit-
tees and informed consent was obtained from all patients. 

  Statistical Analysis 
 In this observational study, descriptive statistics were used. 

The analysis was performed for mild and severe AP admissions 
separately. Categorical data were reported as proportions, quan-
titative data as medians with ranges. For non-normally distrib-
uted data the Mann-Whitney U test was used for group compari-
sons. To assess the associations between the severity of AP course 
on the one hand and frequency of use, yield and management im-
plications following CT scanning on the other hand, Pearson’s  �  2  
test was used. To minimize low cell frequencies, data were mean-
ingfully dichotomized. In case of remaining low cell frequencies 
 ! 5, either the Yates’s correction for continuity was applied (for 
n = 3 or n = 4) or Fisher’s exact test was performed (n  ̂   2). Sta-
tistical significance was defined as a p value  ! 0.05. All statistical 
analyses were performed using the Statistical Package for the 
 Social Sciences (SPSS) Version 12.0.1 (SPSS, Inc., Chicago, Ill., 
USA).

  Results 

 Etiology, Disease Course and Hospital Stay 
 From the original EARL pancreatitis study database, 

a total of 176 patients with AP or recurrent AP were iden-
tified of whom at least one fully documented record of a 
hospital admittance was available. Ten patients were ex-
cluded because of failure to meet the inclusion criteria. 
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Ultimately, 166 patients with a completed review of a hos-
pital admission were analyzed. Nineteen patients had 
more than one documented hospital admission during 
the study period. As previously mentioned, only the first 
documented hospital admission of each patient was con-
sidered for the present analysis. The baseline characteris-
tics of the study population are presented in  table 1 . The 
proportions of male and female patients were the same 
and the median age was 50 years (range 18–95). One 
quarter of patients suffered from recurrent attacks of AP. 
The most common etiological factor were a biliary cause 
(43%) followed by an unknown etiology. Importantly, 
this latter group consisted of 19 patients with an idio-
pathic pancreatitis, but also of 15 patients in whom the 
diagnostic work-up to identify an etiological cause was 
incomplete (e.g. pancreas divisum not excluded). Alco-
holic AP was the third most common cause (18.1%). In 
89.2% (148/166) the disease course was mild. Of those 18 
severe AP patients, 8 were diagnosed as severe at its early 
stage (within the first 2 weeks after onset of symptoms of 
the disease). The most common local complication dur-
ing admissions for severe AP was the development of 
pancreatic necrosis.  Table 1  lists also the local complica-
tions established after re-evaluation of the CT scans by 
the expert radiologist. This expert re-evaluation of CT 
images showed no major discrepancies. Two patients de-
veloped within the first 2 weeks organ failure. Out of 18 
patients with severe AP, 11 developed pancreatic necrosis 
and/or peripancreatic necrosis. Four patients developed 
pancreatic necrosis or peripancreatic necrosis within the 
first 2 weeks after onset of symptoms (range 5–14 days). 
Among patients with abscesses, 2 developed an abscess 
within the first 2 weeks after onset of symptoms (days 9 
and 12) and according to the Atlanta criteria these should 
be considered as infected post-necrotic fluid collections. 
Finally, 1 patient developed two pseudocysts after 41 
days.

  The majority of cases, both mild and severe, were ad-
mitted to a community hospital, 68.2 and 55.6%, respec-
tively. More than 90% of patients with mild AP were ad-
mitted to an internal medicine/gastroenterology depart-
ment, whereas half of the cases with severe AP were 
managed at a surgical ward.

  Practice and Yield of Early CT 
 A CT scan was performed in 47% (78/166) of all AP 

admissions. As expected, the proportion (40.5% (60/148) 
vs. 100% (18/18)) and the median number (1 vs. 3) of CT 
scans were significantly lower during mild AP admis-
sions than during severe AP admissions. A CT scan was 

obtained at an early stage (within the first 4 full days after 
symptom onset) in 62.8% (49/78) of admissions: in 58.3% 
(35/60) of mild AP and in 77.8% (14/18) of severe AP ad-
missions ( table 2 ). Early CT during mild AP admissions 
was performed on days 0–2 in 48.6% (17/35) and on days 
3–4 in 51.4% (18/35) of cases. During severe AP admis-
sions this was 64.3% (9/14) and 35.7% (5/14), respectively. 
From the early CT scan results, the Balthazar scores were 
not significantly different between mild and severe AP: 
grades A–C in 91.4% (32/35) and 85.7% (12/14), respec-
tively ( table 2 ). Importantly, no early CT scan showed 
signs of necrosis or any other local complication of AP. 
Also, no alterative diagnoses were established. The etiol-
ogy of AP was confirmed by early CT in 2 patients. How-
ever, this had already been documented by abdominal 
ultrasound in both cases; 1 patient was shown to have 
common bile duct stones and 1 patient had a pancreatic 
tumor. After early CT, the clinical management did not 
change in 89.8% (44/49) of admissions ( table 2 ). Remark-

Table 1. General characteristics of the study population (n = 
166)

Male 83 (50)
Median age, years (range) 50 (18–95)

Acute pancreatitis
First attack 126 (75.9)
Recurrent attacks 40 (24.1)

Etiology
Biliary 71 (42.8)
Unknown1 34 (20.5)
Alcohol 30 (18.1)
Post-ERCP 19 (11.4)
Drugs 6 (3.6)
Tumor/obstruction 4 (2.4)
Pancreas divisum 1 (0.6)
Hypertriglyceridemia 1 (0.6)

Course of acute pancreatitis
Mild 148 (89.2)
Severe 18 (10.8)

Organ failure 2 (11.1)
Necrosis2 11 (61.1)
Abscess 4 (22.2)
Pseudocyst 1 (5.6)

Figures in parentheses are percentages, unless indicated oth-
erwise.

1 Combination of 19 patients with idiopathic pancreatitis and 
15 patients with an unknown cause, whereby the diagnostic work-
up for an etiological factor was incomplete.

2 Pancreatic necrosis and/or peripancreatic necrosis.
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ably, the only change in management within 24 h after 
CT scanning was to start antibiotics, despite absence of 
necrosis on CT (mild AP 11.4% of cases, severe AP 7.1% 
of cases).

  Discussion 

 This is an observational multicenter study reporting 
on the practice and yield of CT scans acquired within the 
first full 4 days of admission in patients with a clinically 
established diagnosis of AP. It shows that early CTs are 
often performed during admissions for mild and severe 
AP alike. In either group the yield of early CT was low 
and had no relevant clinical management consequences. 
This seems an important observation considering the se-
rious concerns that were recently expressed about the role 
of diagnostic CT and radiation exposure  [27] . It has been 
shown that in the United States there is an increase in CT 
use and in CT-derived radiation dose in the population. 
As a consequence, the estimated proportion of cancer at-

tributable to the use of CT may have increased. From 
these worrying observations it becomes clear that physi-
cians should be critical when ordering a CT scan. In pa-
tients presenting with severe abdominal pain, an early 
CT may be indicated to exclude an alternative serious ab-
dominal condition, such as a bowel perforation  [11, 12] . 
In the present study, no additional alternative diagnoses 
were made by early CT. It confirmed the etiologic diag-
noses in 2 patients already established by prior abdomi-
nal ultrasound scanning which, although having a lesser 
sensitivity than CT, is most commonly performed in pa-
tients presenting with signs and symptoms of AP.

  Another indication to perform an early CT is to con-
firm the presence of early pancreatic necrosis in patients 
with signs of organ failure or systemic inflammatory re-
sponse syndrome (SIRS). In this study, the majority of pa-
tients (89.2%) developed mild AP according to the Atlan-
ta criteria. This proportion of mild versus severe AP in 
our series is in accordance with existing literature data 
 [1–5] . In the group of patients who ultimately developed 
severe AP, no pancreatic necrosis was detected on early 
CT. These findings contradict the concept of pancreatic 
necrosis developing very early in the course of the disease, 
or at least its detection by early CT. The scientific proof of 
the early presence and detection of pancreatic necrosis is 
poor  [15] . Only one study claimed that in all patients with 
necrotizing pancreatitis, necrosis is present within 96 h 
after onset of symptoms  [28] . However, in that study the 
existence of necrosis early in the course of the disease was 
not demonstrated with contrast CT scanning, but ascer-
tained by the measurement of serum CRP. A CRP  1 120 
mg/l was chosen as the criterion that determined the ear-
ly presence of ‘pancreatic necrosis’. Indeed, all patients 
who eventually developed necrotizing pancreatitis had a 
CRP  1 120 mg/l within 96 h after onset of the symptoms, 
but this is no proof that necrosis was actually present 
within 96 h after symptom onset. A further limitation of 
studies reporting on (early) pancreatic necrosis in AP is 
the lack of information about the time between the onset 
of symptoms and the time of CT scanning  [8, 14, 15, 23] . 
In addition, study populations are often not comparable 
as a result of different definitions used for severe and nec-
rotizing pancreatitis. Several studies have shown that 
pancreatic necrosis is present on the first CT in 11.8–15.9% 
of patients admitted for AP  [8, 14, 23] . However, CT scans 
in these studies were all performed within 4 days of ad-
mission, not within 4 days after symptom onset. In pa-
tients with proven necrotizing pancreatitis, necrosis was 
identified in 15.5% of cases within 72 h after admission, 
again not after symptom onset  [15] . Finally, a promising 

Table 2. Use and yield of early CT and observed management 
change during the hospital admissions for mild and severe AP

Mild AP 
(n = 35)

Severe AP 
(n = 14)

p
value

Timing of early CT scan 0.321

Day 0 7 (20%) 3 (21.4%)
Day 1 5 (14.3%) 3 (21.4%)
Day 2 5 (14.3%) 3 (21.4%)
Day 3 8 (22.9%) 3 (21.4%)
Day 4 10 (28.6%) 2 (14.3%)

Balthazar CT score 0.622

Grade A 3 (8.6%) –
Grade B 10 (28.6%) 3 (21.4%)
Grade C 19 (54.3%) 9 (64.3%)
Grade D 3 (8.6%) 2 (14.3%)
Grade E – –

Necrosis/abscess n.a.3
Management change 0.664

No change 31 (88.6%) 13 (92.9%)
Start of antibiotics5 4 (11.4%) 1 (7.1%)

1 Calculated after dichotomization: group 1: days 0–2; group 
2: days 3–4. 

2 Calculated after dichotomization: group 1: grades A–C; 
group 2: grades D–E. 

3 Not applicable.
4 Calculated after dichotomization: group 1: no change; group 

2: start antibiotics.
5 Start of antibiotics on the day of early CT or 1 day after.
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new CT modality is the use of a perfusion CT. Tsuij et al. 
 [29]  showed that in the early stage of severe AP ischemic 
changes that ultimately lead to pancreatic necrosis can be 
detected by a perfusion CT.

  Even if the argument of timing (after symptom onset 
versus after admission) is put aside, it remains question-
able if the finding of early pancreatic necrosis would have 
led to a change in management anyway. Clinical manage-
ment in patients with early organ failure and SIRS, irre-
spective of the presence of necrosis, would be primarily 
supportive, such as fluid resuscitation and mechanical 
ventilation  [4, 30] . Notably, early death ( ̂  2 weeks after 
admission) results primarily from multisystem organ 
failure, whereas late death occurs mainly from complica-
tions in patients with infected necrotic tissue  [31–33] . In 
particular, organ failure or SIRS within 7 days of onset of 
AP is associated with a high early mortality  [34] . The urge 
and clinical relevance to detect pancreatic necrosis in the 
early course of AP seems less important. Secondly, at 
present, there is only weak evidence to start prophylactic 
antibiotics in case of pancreatic necrosis  [35] . From this 
point of view, it is rather surprising that in this series in 
10.2% (5/49) of patients, prophylactic antibiotics were 
started in the absence of necrosis. In fact, according to 
guidelines, only infected pancreatic necrosis as proven by 
fine-needle aspiration would prompt for antibiotic ther-
apy. Definite management by either surgical or endo-
scopic necrosectomy will not likely be performed early in 
the course of the disease, but if at all possible postponed 
to the third or fourth week of the disease course, at which 
time there is a much clearer demarcation between viable 
and necrotic tissue  [30, 36, 37] .

  It has also been suggested to use early CT scanning as 
a prognostic indicator of the severity of AP  [26, 38] . How-
ever, such indication is disputable  [4, 9, 11, 14–20] . At pres-
ent, several prognostic indicators are available, but none 
being perfect  [4, 7, 12, 39] . Ongoing clinical assessment 
coupled with the use of a multifactor scoring system and 
imaging studies probably is the best way to predict disease 
severity  [11] . However, a serum CRP level  1 150 mg/l at
48 h after disease onset is a simple and cheap indicator of 
severity and a good alternative for an early CT  [17, 18] .

  A potential limitation of this observational study is 
that physicians may have behaved differently with regard 
to clinical management after a patient consented to par-
ticipate in the study. The results of this study do not sup-
port this concern as the use of CT clearly was not accord-
ing to internationally established guidelines. Moreover, 
patients from this report were a selection of all patients 
with (recurrent) acute and/or chronic pancreatitis pa-

tients that were included in the study. The specific aim of 
this study, in particular practice and yield of CT, was not 
specifically stated other than the remark that clinical 
management would be monitored.

  Although the absolute number of patients with severe 
AP (n = 18) in the present study was relatively low, the 
proportion in relation to patients with mild AP, 89.2 and 
10.8%,  respectively,  is in accordance to what is reported 
in the literature  [1–6] .

  It is important to note that the Balthazar score and the 
assessment of local complications (e.g. pseudocysts, ab-
scesses) were based on reports from local radiologists as 
they were also used by the attending physicians in the 
clinical management of these patients. Considering our 
study aim, such an approach provides a fairer assessment 
of the real-world impact of early CT than an expert CT 
review would have provided. Re-evaluation by an expert 
radiologist of the CT scans from the severe AP patients 
was performed to confirm adequate classification of local 
complications by the attending radiologists.

  Multiple surveys have shown that compliance of prac-
titioners to published (evidence-based) guidelines of the 
different national and international scientific societies on 
the management of AP is suboptimal  [8, 40–45] . Unfortu-
nately, the results of the present study support these obser-
vations. Implementation strategies are urgently needed to 
increase the actual compliance to these guidelines  [45] .

  In summary, in this observational multicenter study, a 
CT scan was frequently acquired early in the course of AP, 
but its yield was low and had no implications with regard 
to clinical management. An early CT scan should only be 
obtained when there is clinical doubt about the diagnosis 
of AP and other life-threatening conditions must be ex-
cluded. For demonstration of pancreatic necrosis, one 
should preferably postpone imaging beyond the fourth 
day after the onset of symptoms in the presence of addi-
tional circumstantial evidence of a predicted severe dis-
ease outcome (e.g. CRP  1 150). Given the outcome of this 
study, it seems prudent that clinicians should be more re-
strictive, especially in mild AP, in the use of early CT to 
prevent unnecessary radiation exposure and save costs.
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  Addendum 1 
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Ponsioen, Tergooiziekenhuizen, location Hilversum. 

 References 

  1 Banks PA: Epidemiology, natural history, 
and predictors of disease outcome in acute 
and chronic pancreatitis. Gastrointest En-
dosc 2002;   56:S226–S230. 

  2 Kingsnorth A, O’Reilly D: Acute pancreati-
tis. BMJ 2006;   332:   1072–1076. 

  3 Whitcomb DC: Acute pancreatitis. N Engl J 
Med 2006;   354:   2142–2150. 

  4 Beger HG, Rau BM: Severe acute pancreati-
tis: clinical course and management. World 
J Gastroenterol 2007;   13:   5043–5051. 

  5 Pandol SJ, Saluja AK, Imrie CW, Banks PA: 
Acute pancreatitis: bench to the bedside. 
Gastroenterology 2007;   132:   1127–1151. 

  6 Frossard JL, Steer ML, Pastor CM: Acute 
pancreatitis. Lancet 2008;   371:   143–152. 

  7 Banks PA, Freeman ML: Practice guidelines 
in acute pancreatitis. Am J Gastroenterol 
2006;   101:   2379–2400. 

  8 Uomo G, Pezzilli R, Gabbrielli A, Castoldi L, 
Zerbi A, Frulloni L, De Rai P, Cavallini G, Di 
Carlo V: Diagnostic assessment and outcome 
of acute pancreatitis in Italy: results of a pro-
spective multicentre study. ProInf-AISP: 
Progetto informatizzato pancreatite acuta, 
Associazione Italiana Studio Pancreas, phase 
II. Dig Liver Dis 2007;   39:   829–837. 

  9 UK guidelines for the management of acute 
pancreatitis. Gut 2005;   54(suppl 3):iii1–iii9. 

 10 Toosie K, Chang L, Renslo R, Arnell T, Bon-
gard F, Stabile BE, de VC: Early computed 
tomography is rarely necessary in gallstone 
pancreatitis. Am Surg 1997;   63:   904–907. 

 11 Baillie J: AGA Institute Medical Position 
Statement on Acute Pancreatitis. Gastroen-
terology 2007;   132:   2019–2021. 

 12 Forsmark CE, Baillie J: AGA Institute tech-
nical review on acute pancreatitis. Gastroen-
terology 2007;   132:   2022–2044. 

 13 Toouli J, Brooke-Smith M, Bassi C, Carr-
Locke D, Telford J, Freeny P, Imrie C, Tandon 
R: Guidelines for the management of acute 
pancreatitis. J Gastroenterol Hepatol 2002;  
 17(suppl):S15–S39. 

 14 Lankisch PG, Struckmann K, Assmus C, 
Lehnick D, Maisonneuve P, Lowenfels AB: 
Do we need a computed tomography exami-
nation in all patients with acute pancreatitis 
within 72 h after admission to hospital for 
the detection of pancreatic necrosis? Scand J 
Gastroenterol 2001;   36:   432–436. 

 15 Wijffels NA, van Walraven LA, Ophof PJ, 
Hop WC, van der HE, Lange JF: Late devel-
opment of pancreas necrosis during acute 
pancreatitis: an underestimated phenome-
non associated with high morbidity and 
mortality. Pancreas 2007;   34:   215–219. 

 16 De Sanctis JT, Lee MJ, Gazelle GS, Boland 
GW, Halpern EF, Saini S, Mueller PR: Prog-
nostic indicators in acute pancreatitis: CT 
versus APACHE II. Clin Radiol 1997;   52:  
 842–848. 

 17 Gurleyik G, Emir S, Kilicoglu G, Arman A, 
Saglam A: Computed tomography severity 
index, APACHE II score, and serum CRP 
concentration for predicting the severity of 
acute pancreatitis. JOP 2005;   6:   562–567. 

 18 Kaya E, Dervisoglu A, Polat C: Evaluation of 
diagnostic findings and scoring systems in 
outcome prediction in acute pancreatitis. 
World J Gastroenterol 2007;   13:   3090–3094. 

 19 Leung TK, Lee CM, Lin SY, Chen HC, Wang 
HJ, Shen LK, Chen YY: Balthazar computed 
tomography severity index is superior to 
Ranson criteria and APACHE II scoring sys-
tem in predicting acute pancreatitis out-
come. World J Gastroenterol 2005;   11:   6049–
6052. 

 20 Triantopoulou C, Lytras D, Maniatis P, 
Chrysovergis D, Manes K, Siafas I, Papailiou 
J, Dervenis C: Computed tomography versus 
Acute Physiology and Chronic Health Evalu-
ation II score in predicting severity of acute 
pancreatitis: a prospective, comparative 
study with statistical evaluation. Pancreas 
2007;   35:   238–242. 

 21 De Waele JJ, Delrue L: Severity prediction in 
acute pancreatitis: the role of early CT scan. 
Abdom Imaging 2007;   32:   265–266. 

 22 Knoepfli AS, Kinkel K, Berney T, Morel P, 
Becker CD, Poletti PA: Prospective study of 
310 patients: can early CT predict the sever-
ity of acute pancreatitis? Abdom Imaging 
2007;   32:   111–115. 

 23 Munoz-Bongrand N, Panis Y, Soyer P, Riche 
F, Laisne MJ, Boudiaf M, Valleur P: Serial 
computed tomography is rarely necessary in 
patients with acute pancreatitis: a prospec-
tive study in 102 patients. J Am Coll Surg 
2001;   193:   146–152. 

 24 Balthazar EJ: Acute pancreatitis: assessment 
of severity with clinical and CT evaluation. 
Radiology 2002;   223:   603–613. 

 25 Bradley EL III: A clinically based classifica-
tion system for acute pancreatitis. Summary 
of the International Symposium on Acute 
Pancreatitis, Atlanta, Ga, September 11 
through 13, 1992. Arch Surg 1993;   128:   586–
590. 

 26 Balthazar EJ, Ranson JH, Naidich DP, Megi-
bow AJ, Caccavale R, Cooper MM: Acute 
pancreatitis: prognostic value of CT. Radiol-
ogy 1985;   156:   767–772. 

 27 Brenner DJ, Hall EJ: Computed tomogra -
phy – an increasing source of radiation expo-
sure. N Engl J Med 2007;   357:   2277–2284. 

 28 Isenmann R, Büchler MW, Uhl W, Malfert-
heiner P, Martini M, Beger HG: Pancreatic 
necrosis: an early finding in severe acute 
pancreatitis. Pancreas 1993;   8:   358–361. 

 29 Tsuji Y, Yamamoto H, Yazumi S, Watanabe 
Y, Matsueda K, Yamamoto H, Chiba T: Per-
fusion computerized tomography can pre-
dict pancreatic necrosis in early stages of se-
vere acute pancreatitis. Clin Gastroenterol 
Hepatol 2007;   5:   1484–1492. 

 30 Werner J, Feuerbach S, Uhl W, Büchler MW: 
Management of acute pancreatitis: from sur-
gery to interventional intensive care. Gut 
2005;   54:   426–436. 

 31 Carnovale A, Rabitti PG, Manes G, Esposito 
P, Pacelli L, Uomo G: Mortality in acute pan-
creatitis: is it an early or a late event? JOP 
2005;   6:   438–444. 

 32 Fu CY, Yeh CN, Hsu JT, Jan YY, Hwang TL: 
Timing of mortality in severe acute pancre-
atitis: experience from 643 patients. World J 
Gastroenterol 2007;   13:   1966–1969. 

 33 Rau BM, Bothe A, Kron M, Beger HG: Role 
of early multisystem organ failure as major 
risk factor for pancreatic infections and 
death in severe acute pancreatitis. Clin Gas-
troenterol Hepatol 2006;   4:   1053–1061. 

 34 Sharma M, Banerjee D, Garg PK: Character-
ization of newer subgroups of fulminant and 
subfulminant pancreatitis associated with a 
high early mortality. Am J Gastroenterol 
2007. 



 Spanier et al.  Pancreatology 2010;10:222–228 228

 35 Bai Y, Gao J, Zou DW, Li ZS: Prophylactic 
antibiotics cannot reduce infected pancre-
atic necrosis and mortality in acute necrotiz-
ing pancreatitis: evidence from a meta-anal-
ysis of randomized controlled trials. Am J 
Gastroenterol 2008;   103:   104–110. 

 36 Besselink MG, van Santvoort HC, Witteman 
BJ, Gooszen HG: Management of severe 
acute pancreatitis: it’s all about timing. Curr 
Opin Crit Care 2007;   13:   200–206. 

 37 Nathens AB, Curtis JR, Beale RJ, Cook DJ, 
Moreno RP, Romand JA, Skerrett SJ, Staple-
ton RD, Ware LB, Waldmann CS: Manage-
ment of the critically ill patient with severe 
acute pancreatitis. Crit Care Med 2004;   32:  
 2524–2536. 

 38 Balthazar EJ, Robinson DL, Megibow AJ, 
Ranson JH: Acute pancreatitis: value of CT 
in establishing prognosis. Radiology 1990;  
 174:   331–336. 

 39 De Waele JJ: Clinical research in acute pan-
creatitis and the failure to predict severe dis-
ease. Ann Surg 2007;   246:   689–690. 

 40 Toh SK, Phillips S, Johnson CD: A prospec-
tive audit against national standards of the 
presentation and management of acute pan-
creatitis in the South of England. Gut 2000;  
 46:   239–243. 

 41 Aly EA, Milne R, Johnson CD: Non-compli-
ance with national guidelines in the manage-
ment of acute pancreatitis in the United 
kingdom. Dig Surg 2002;   19:   192–198. 

 42 Lankisch PG, Weber-Dany B, Lerch MM: 
Clinical perspectives in pancreatology: com-
pliance with acute pancreatitis guidelines in 
Germany. Pancreatology 2005;   5:   591–593. 

 43 Mofidi R, Madhavan KK, Garden OJ, Parks 
RW: An audit of the management of patients 
with acute pancreatitis against national stan-
dards of practice. Br J Surg 2007;   94:   844–
848. 

 44 Foitzik T, Klar E: (Non-)compliance with 
guidelines for the management of severe 
acute pancreatitis among German surgeons. 
Pancreatology 2007;   7:   80–85. 

 45 Al-Haddad M, Raimondo M: Management 
of acute pancreatitis in view of the published 
guidelines: are we compliant enough? Dig 
Liver Dis 2007;   39:   847–848.   



Copyright: S. Karger AG, Basel 2010. Reproduced with the permission of S. Karger AG, Basel. Further

reproduction or distribution (electronic or otherwise) is prohibited without permission from the copyright

holder.


