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Abstract: Acute pancreatitis is a common disease with a benign course in the majority of patients, but it is associated with serious morbidity, 
and mortality close to 20% in up to 20% of cases. The incidence of acute pancreatitis seems to be rising in western countries. About 
75% of all cases are caused by gallstones or alcoholism. The relative rate of gallstones versus alcohol as etiology depends on the 
age and the area of enrolment. A thorough evaluation allows cause identification in another 10% of cases, leaving about 15-20% as 
idiopathic. The most common causes, and a growing list of less frequent and sometimes very rare and controversial etiologies, are 
reviewed in this article. A classification on the pathogenic mechanisms of causes of acute pancreatitis based is used in this Review. 
The approach, or suggested plan of investigations, to determine the etiology of acute pancreatitis, based on the most recently 
published Guidelines is outlined.
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1. Introduction
Acute pancreatitis is an inflammatory disease of the 
pancreas that resolves without serious complications 
in 80% of cases,but may cause morbidity and mortal-
ity in up to 20% of patients. It is a disorder that has 
numerous causes,a complex,not fully understood 
pathogenesis,and often an unpredictable outcome [1].

Being a  common disorder;accurate assesment of 
its incidence and mortality is difficult as mild pancre-
atitis may be subclinical and deaths may occur before 
diagnosis in fulminant cases. It represents 0.15-1.5% of 
all diagnosis in emergency room. Its prevalence varies 
in different countries and even in different areas inside 
a given country; it ranges from 200-300 cases/million 
inhabitants a year [2].

In the United States more tan 300.000 patients are 
admitted per year for pancreatitis [3].

Over the last four decades, the overall incidence of 
acute pancreatitis seems to be increasing, not only in the 
United States, but also in different European countries: 
England,Scotland,Denmark,Sweden, Finland,Germany 
and the Netherlands [1,3-5].

In the Netherlands the incidence of acute pancre-
atitis increased by 28% between 1985 and 1995 .In 
the United Kingdom the incidence of acute pancreatitis 
rised by a factor of ten from 1960 to the 80s [5]. Popula-
tion studies from Europe and the United States have 
described the epidemiology of first attacks of acute 
pancreatitis, mostly in a retrospective way; only few 
report etiology-specific incidence trends. This increase 
has been attributed to a rise in the incidence of gallstone 
pancreatitis. A population study in California found that 
the incidence of gallstones increased 32% from 1994 to 
2001 [6].
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In contrast to gallstones pancreatitis,the trend for 
acute alcoholic pancreatitis differs among studies. Re-
ports from the United Kingdom, Sweden, and Finland 
indicate an increase in alcoholic pancreatitis correlating 
with an increase in the per capita alcohol consumption 
[5,7,8].

The overall mortality in hospitalized patients is about 
10% (range 2 to 22%), with a mortality that may be as 
high as 30% in the subset of severe acute pancreatitis 
[1].

2. Etiology of acute pancreatitis.
The etiology and pathogenesis of acute pancreatitis has 
been investigated for centuries. In 1856 Claude Bernard 
suggested that bile reflux into the pancreatic duct could 
induce acute pancreatitis [9]. In 1889 Reginald Fitz 
described many of the modern clinical and pathologic 
characteristics of severe acute pancreatitis [10]. In 1901 
Eugene Opie wrote about the association between 
gallstones and pancreatitis, proposed the theory of mi-
gration of stones in the common bile duct, as the main 
cause of acute pancreatitis [11]. In 1917, alcohol was 
considered an important pathogenic factor for acute 
pancreatic inflammation [12].

About 70-80% of acute pancreatitis cases are 
caused by gallstones or alcohol abuse.

In the United States, Asia and Western countries 
gallstones are the most common cause of acute pancre-
atitis accounting for 45% of cases. Alcohol, the second 
most common etiology, causing about 35% [13]. 

The variability in the distribution of etiologies for 
acute pancreatitis in different geographical areas is 
shown in Table 1 [14-16].

Etiology of acute pancreatitis, as has been shown 
in a Swedish study has an important influence on the 
incidence or relapse over a period of ten years: 48% 
for alcoholic, 21% for gallstones, 18% for idiopathic 
cases [15].

Although some of the causes for acute pancreatitis 
besides gallstones and alcohol, are certainly very un-
common, they deserve being known and considered to 

aminorate the percentage of cases considered as idio-
pathic. The Classification of causes of acute pancreatitis 
that will be used in this Review is shown in Table 2.

A thorough evaluation of the patients allows for 
the determination of the cause in most cases of acute 
pancreatitis; as it is but still, 10-20% of cases remain 
idiopathic. In the UK Guidelines for the management 
of acute pancreatitis published in 2005, states that no 
more than 20% of cases should be classified as idio-
pathic [17]. This number should be reduced by better 
expertise in new diagnostic technologies, and improved 
knowledge of this disease.

Determining the cause of acute pancreatitis is a 
critical component of the diagnostic evaluation. It af-
fects therapy vitally. Different etiologies have diverse 
natural histories, complications, and implications. An 
etiologic diagnosis can result in elimination of the pre-
cipitating factor and prevention of recurrence. Certain 
causes of pancreatitis have long-term consequences 
(eg,pancreatic cancer associated with hereditary pan-
creatitis) [18].

Table 1. Relative percentage of Acute Pancreatitis etiologies in different geographical areas.*

Etiology New York. USA (14) Sweden (15) New Delhi. India (16)

Gallstones 32% 38.4% 49%

Alcohol 20% 31.8% 23.6%

Idiopathic 18% 23.2% 16.5%

Miscellaneous 29% 6.6% 10%

*Taken from Toouli J,Brooke-Smith M, Bassi C,et al. Guidelines for the management of acute pancreatitis. J Gastroenterol Hep 2002;17 (Suppl.) S15-39

Table 2. Classification of causes of Acute Pancreatitis.

• Obstructive
 Gallstones

 Biliary sludge and microlithiasis

 Tumors

 Parasites-Worms

 Pancreas Divisum

 Sphincter of Oddi Dysfunction

 Other obstructive causes: choledoceles, 

 duodenal diverticula, annular pancreas

• Alcohol,toxins,drugs
• Metabolic disorders
 Hypertriglyceridemia

 Hypercalcemia

• Post ERCP
• Trauma
• Infections
• Vascular-Ischemia
• Hereditary
• Miscellaneous

531



Etiology of acute pancreatitis

3. Causes of acute pancreatitis
3.1. Obstructive

3.1.1. Gallstones
The most common obstructive cause of acute pancre-
atitis are gallstones: 40% of cases of acute pancreatitis. 
It is caused by migration of calculi from the gallbladder , 
towards the duodenum. Proposed mechanisms include 
biliary reflux into the pancreatic duct because transient 
obstruction of the ampulla during stone passage ,and 
pancreatic ductal hypertension from either stone im-
pacted at the ampulla or ampullary trauma by stone 
passage [19].The increase in pancreatic duct pressure 
results in damage to the integrity of the duct system; bile 
reflux can activate trypsin and subsequent unregulated 
activation of trypsin within pancreatic acinar cells, and 
release of a series of inflammatory mediators [9,18].

Only 3-7% of patients with gallstones develop acute 
pancreatitis. It is more common in women than in men, 
because gallstones are more frequent in women. Older 
age and female sex are frequent characteristics of acute 
pancreatitis of biliary origin. However the risk of devel-
oping pancreatitis in gallstones patients is higher in the 
male sex [19].

The probability of stones causing acute pancreatitis 
are inversely proportional to its size.It is more probable 
when stones are less than 5 mm in diameter, because 
they more easily pass through the cystic duct and cause 
ampullary obstruction or trauma [20]. 

A prior history of biliary colic suggests this diagnosis. 
Abnormal liver function tests have been classically as-
sociated with a biliary origin. An elevated serum alanine 
aminotransferase (ALT) concentration of 150IU/L or 
more had a positive predictive value of 95% for the 
diagnosis of biliary acute pancreatitis [2].

Besides that, all patients in the first episode of acute 
pancreatitis should have an abdominal ultrasound to 
look for gallstones, choledochal stones or signs of extra-
hepatic biliary obstruction. After one negative ultrasound 
examination the most sensitive test for diagnosis of 
gall stones remains a further ultrasound exam. The 
advent of endoscopic ultrasound (EUS) and magnetic 
resonance cholangiopancreatography (MRCP) increase 
the range of tests available to search for duct stones or 
microlithiasis [17].

3.1.2. Biliary sludge and Microlithiasis
Biliary sludge is a viscous suspensión in the gallbladder 
bile that may contain small stones (<3mm); it is a mixture 
of particulate solids precipitated from bile. This sediment 
consists of cholesterol crystals, calcium bilirubinate 

pigment, and other calcium salts [21]. Biliary sludge is 
usually detected on transabdominal ultrasonography: 
produces a mobile, low amplitude echo,without acoustic 
shadow. Microscopy of aspirated bile and EUS are far 
more sensitive. Biliary sludge is tipically found when 
there is functional or mechanical bile stasis; it may be 
associated with prolonged fasting or total parenteral 
nutrition, or in the presence of distal common bile duct 
obstruction.

Biliary sludge has been observed in pregnancy; 
and with rapid weight loss in the obese. It has also 
been associated with drugs such as as ceftriaxone and 
octreotide; and with bone marrow or solid organ trans-
plantation. Its clinical expression is variable. It is usually 
asymptomatic but may cause biliary colic, cholangitis 
and acute pancreatitis [22]. Cholecystectomy is indicat-
ed if symptoms or complications appear. It is found in 20 
to 40% of patients of acute pancreatitis without a known 
cause. The gold standard for diagnosis of microlitiasis 
is microscopic analysis of gallbladder bile, obtaining the 
bile through an endoscope, tube or catheter. Althought 
there is no universally accepted method for analyzing 
bile for micolitiasis. EUS may have a sensitivity of about 
90% for microlitiasis [23,24].

The finding of sludge can be difficult to interpret 
because it may represent the consequence rather than 
the cause of pancreatitis. Empiric cholecystectomy may 
be considered in patients with gallbladder in situ and 
recurrent attacks of pancreatitis where other etiologies 
have been ruled out [23,24].

3.1.3. Tumors
This etiology should be considered especially in recur-
ring acute pancreatitis in non alcoholic men older than 
40. It should be considered when worrisome features 
such as as weight loss, new onset of diabetes, and 
older age are present in patients with unexplained acute 
pancreatitis. In such patients cross sectional imaging 
of the pancreas and pancreatic duct is appropriate: CT 
with pancreas protocol or MRCP. Alternatively EUS can 
be used [24].

The most common neoplasm with this presentation 
is intraductal papillary mucinous neoplasm (IPMN). This 
tumor often presents with recurrent episodes of acute 
pancreatitis caused by temporary pancreatic duct ob-
struction by highly viscous mucus [25].

Ampullary tumors can occasionally obstruct the pan-
creatic duct and cause acute recurrent pancreatitis [26]. 

Pancreatic adenocarcinoma has been described 
as cause of acute pancreatitis in a small percentage of 
patients [27-29].
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Metastases from other primary tumors (lung and 
breast) in the pancreas may also cause obstructive 
acute pancreatitis [30].

Neuroendocrine tumors of the pancreas has been 
described as associated with acute pancreatitis [31].

3.1.4. Parasites-Worms
In Kashmir, India, ascariasis is the second most frequent 
cause of acute pancreatitis. Worms migrate in and out of 
the biliary and pancreatic ductal systems [32].

Acute pancreatitis caused by Clonorchis infestation 
has also been described [19].

3.1.5. Pancreas divisum 
It is considered as a controversial cause of acute pan-
creatitis by many authors. Pancreas divisum is the most 
common congenital malformation of pancreas occurring 
in 5-10% of the general healthy population. The proxi-
mal dorsal pancreatic normal regresses while the rest 
of the dorsal duct fuses with the ventral pancreatic duct 
to produce a single duct that empties through the major 
papilla. In pancreas divisum normal fusion fails to occur: 
the dorsal duct drains most of the pancreas through the 
minor papilla and the ventral duct drains only the head 
of the pancreas through the major papilla. Pancreas di-
visum is diagnosed by pancreatography either by ERCP 
or MRCP [18,33,34].

The association is controversial because 95% of 
patients who have pancreas divisum do not suffer from 
pancreatitis. A minority of patients with pancreas divisum 
becomes symptomatic with recurrent acute pancreatitis, 
chronic pancreatitis or chronic abdominal pain without 
evidence of pancreatitis . Some referral centers report 
that patients with recurrent acute pancreatitis have 
a higher incidence of pancreas divisum than general 
population [19,35]. 

In a recent cross-sectional population study ,from 
Japan, made to determine (non biased by endoscopical 
selection) the prevalence of pancreas divisum in a com-
munity population ,and to investigate this malformation 
on idiopathic pancreatitis using non invasive magnetic 
resonance studies. It described their association with id-
iopathic pancreatitis, concluding that pancreas divisum 
should be considered as predisposing factor to recurring 
pancreatitis [34].

The underlying mechanism in those cases is thought 
to be the relative obstruction to the flow of pancreatic 
juice through the minor papilla due to a true or relative 
stenosis. The finding of chronic obstructive changes 
confined to the dorsal pancreatic duct supports this 
hypothesis. Surgical sphincteroplasty as well as endo-
scopic interventions as endoscopic minor papillotomy, 
insertion of dorsal duct stents, dilation and injection of 

botulinum toxin into the minor papilla have been ap-
plied with variable success in symptomatic patients. 
However,data is limited and there is a lack of long term 
follow-up studies; but it seems that pancreas divisum 
patients with well-defined bouts of pancreatitis are more 
likely to benefit from endoscopic minor papillotomy than 
patients with continuous pain or when this is not associ-
ated to hyperamylasemia [36,37].

3.1.6. Sphincter of Oddi dysfunction
Sphincter of Oddi dysfunction (SOD) has also been 
considered as controversial cause of acute pancreatitis 
[18,19,24,33,38].The sphincter of Oddi is a segment of 
circular and longitudinal muscle 6 to 10 mm long encir-
cling the distal common bile duct and pancreatic duct. A 
resting pressure is maintained to allow the gallbladder to 
fill during fasting and prevent retrograde reflux of duode-
nal contents into the choledochus. Sphincter relaxation 
allows coordinated release of bile and pancreatic secre-
tions into the duodenum to digest intraluminal contents 
and neutralize the gastric acid in duodenal lumen 
[18,33,38].

SOD refers to sphincter spasm or uncoordinated 
contractions. Manometric features include an elevated 
basal sphincter pressure that decreases with smooth 
muscle dilators,rapid bursts or sphincter contraction, 
retrograde phasic contractions, and a paradoxical 
increase in its pressure after administration of cholecys-
tokinin octapeptide.

In cases of recurrent acute pancreatitis where Oddi 
sphincter manometry is performed, a basal sphincter 
pressure >40mmHg has been the most common abnor-
mal finding described, in 35-40% of patients. Delayed 
drainage of contrast in ERCP and a dilated pancreatic 
duct are also features suggestive of SOD as a potential 
cause of pancreatitis.

Numerous observational series report the elimina-
tion of recurrent attacks of acute pancreatitis after 
endoscopic pancreatic sphincterotomy, or surgical 
sphincteroplasty. 

But the lack of prospective controlled blinded trials 
in the treatment of this disorder; the short duration of 
follow up in the observational reports and the high risk 
of acute pancreatitis (25-35%) associated with sphincter 
of Oddi manometry and pancreatic sphincterotomy in 
this setting, make the association of acute pancreatitis 
and SOD difficult to be determined. Careful selection of 
patients is required to identify those who may benefit 
from manometry and subsequent treatment. Type I pa-
tients of pancreatic SOD, according the contemporary 
classification, (recurrent pancreatitis, elevated amylase 
or lipase, dilated pancreatic duct or delayed emptying) 
would be the patients where endoscopic or surgical 
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intervention in the sphincter of Oddi, should be more 
successful in avoiding recurrent acute pancreatitis [39].

3.1.7. Other obstructive causes
Coledochoceles type V [13,19], periampular duodenal 
diverticula [40] ,annular pancreas [41].

3.2. Alcohol,toxins, drugs

3.2.1. Ethyl alcohol
Ethyl alcohol is the most common toxin causing acute 
pancreatitis, and the second most frequent cause of 
acute pancreatitis overall: 30-35 %. It is the most fre-
quent etiology of chronic pancreatitis [1,13,19].

Identification of the alcoholic origin of an episode of 
acute pancreatitis is relevant in order to avoid the use 
of non-necessary diagnostic tools. It is well known that 
information obtained by asking the patient or relatives 
is often inadequate, and questionnaires developed to 
estimate the intake of alcohol have a low sensitivity and 
specificity [2].

There may be several pathogenic mechanisms 
involved: sphincter of Oddi spasm, precipitation of insol-
uble protein plugs in pancreatic ductules, activation of 
pancreatic proteases, and overstimulation of pancreatic 
secretion by cholecystokinin. Failure to inhibit trypsin 
activity or to wash active trypsin into pancreatic ducts 
might promote alcoholic pancreatitis [42].

In relation to its pathogenesis, it is well known that 
alcohol alone is not sufficient to cause pancreatitis. In 
animal models it has been shown that in addition to al-
cohol another stimulus is required to initiate pancreatic 
injury. Only a very small proportion of alcohol abusers 
(5-10%) ever develop pancreatitis. In addition to alcohol 
other factors are important in the development of alco-
holic pancreatitis. It might be affected by both genetic 
and enviromental factors, or their interaction [42].

Well defined cofactors to alcohol in pancreatitis 
pathogenesis are: Smoking, more than 90% of patients 
with alcoholic pancreatitis are also chronic smokers 
(43); Race, there is a higher risk of alcoholic pancre-
atitis among African Americans compared to whites; 
Diet and Drinking pattern, with conflicting data on the 
influence of high-fat, high-protein diet; and the influence 
of binge alcohol drinking is also unclear. The known 
genetic variations in cystic fibrosis transmembrane gene 
(CFTR),the cationic trypsinogen gene (PRSS1) and the 
serine protease inhibitor Kazal type 1 (SPINK1),and 
polymorphisms in alcohol metabolizing pathway do not 
seem to play an important role in alcoholic pancreatitis 
[42,44].

Alcoholic acute pancreatitis is more frequent 
among males (male/female ratio 2.5/1). It occurs in 

a pancreas already damaged by prior toxicity, and it 
has been published that chronic pancreatitis develops 
in 70% of patients 10 years after the initial episode of 
acute pancreatitis. The main controversy regarding al-
cohol related pancreatitis is whether the acute episodes 
represent exacerbations of chronic pancretitis or if there 
are truly recurrent attacks of acute pancreatitis [1].

In relations to etiology-specific severity and mortality 
in alcoholic acute pancreatitis, data is mixed. A popu-
lation-base study from California found that the odds 
of dying from acute alcoholic pancreatitis were higher 
compared with gallstones and idiopathic,after control-
ling demographic factors. The pancreas of alcoholics 
may be at higher risk of ischemic injury or segmental 
necrosis because it is already under metabolic stress 
and has a decreased reserve and tolerance for injury 
[6,46,47].

3.2.2. Other Toxins
Methyl alcohol, Trinidad, and Brazil Scorpion venom 
(massive cholinergic hyperstimulation of the pancreas) 
[19], methyl alcohol, organophosphorous insecticides 
have been reported to induce acute pancreatitis. Smok-
ing, until recently considered only as a cofactor associ-
ated to alcohol, however some studies suggest smoking 
as an independent risk factor for acute and chronic 
pancreatitis [48].

3.2.3. Drugs
Drugs are an infrequent but important cause of acute 
pancreatitis. About 2% of cases are due to this etiology. 
The diagnosis of drug induced acute pancreatitis is often 
difficult to establish. Drug induced pancreatitis tends to 
be mild and self limited; besides general measures ces-
sation of the offending drug is critical [18,49].

More than 120 drugs have been implicated. Drug 
induced pancreatitis rarely is accompanied by clinical 
or laboratory evidence of a drug reaction, such as rash 
or eosinophilia. The association between a drug and 
pancreatitis is strengthened by the number of reported 
cases, and the quality of these individual cases. Acute 
pancreatitis has to occur during drug exposure, other 
causes excluded, resolution of pancreatitis after drug 
withdrawal, and recurrence of pancreatitis with drug 
rechallenge, but a pancreatic hypersensitivity reaction 
after re-exposure to the drug  may be dangerous [19].

Several different mechanisms of drug induced acute 
pancreatitis have been proposed [50]. These include 
immunologic or hypersensitivity reactions, that usually 
occur 4 to 8 weeks after starting the drug and is not 
dose related.On rechallenge pancreatitis appears within 
hours or days. In this group are 6-mercaptopurine and 
Azathioprine, that are among the drugs with a highest 
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incidence of associated acute pancreatitis.Other drugs 
in this group: Aminosalicylates, sulfasalazine, metroni-
dazole, tetracycline.

A second group of drugs cause acute pancreatitis 
by accumulation of toxic metabolites, usually after 
several months of use. In this category are valproic 
acid, didanosine and pentamidine. Some drugs may 
induce hypertriglyceridemia (e.g.,thiazides, isotretinoin, 
tamoxien).

An overdose of some drugs like acetaminophen 
and erythromycin may cause acute pancreatitis by its 
intrinsic toxicity.

In Table 3. Drugs with the greatest evidence of 
causing acute pancreatitis are shown; those with rechal-
lenges, or with relatively predictable latency [51].

3.3. Metabolic disorders

3.3.1. Hypertriglyceridemia
Hypertriglyceridemia causes about 2-5% of cases of 
acute pancreatitis. Its association with this disease is 
particularly well defined in children with rare unherited 
disorders of lipoprotein metabolism: congenital types I, 
II and V hyperlipidemia [52].

Serum triglyceride level greater than 1000mg/
dL may precipitate attacks of acute pancreatitis. The 
release of free fatty acids by lipase my damage acinar 
cells or capillary endothelium.

Alcoholic pancreatitis sometimes is associated with 
hypertriglyceridemia, but rarely is higher than 1000mg/
dL. Alcohol itself increases serum triglyceride concen-
trations in a dose-dependent manner.

The triglyceride level should be measured early after 
clinical symptoms of acute pancreatitis, because that 
elevation declines rapidly due to fasting during hospi-
talization, insulin therapy and restoration of fluid and 
electrolyte balance [53].

The typical clinical profile of adults with hyperlipemic 
pancreatitis is a patient with preexisting lipid abnormal-
ity along with the presence of a secondary factor (e.g, 
poorly controlled diabetes, alcohol use, or a medica-
tion) that can induce hypertrygliceridemia. It is more 
unusual to find a patient with isolated hyperlipemia (type 
V or I) without a precipitating factor presenting with 
pancreatitis [54].

The clinical manifestations of hypertriglyceridemia 
acute pancreatitis are similar to other causes of acute 
pancreatitis, but elevations in serum amylase are 
minimal.Its severity has a tendency to be more severe 
than biliary or alcoholic acute pancreatitis. Routine 
management should be similar to that of other causes. 
A thorough family history of lipid disorders should be 

obtained, and an attempt to identify secondary causes 
should be made [55].

3.3.2. Hypercalcemia
Acute pancreatitis has been considered a complication 
of primary hyperparathyroidism [56]. The prevalence of 
acute pancreatitis in that disease has been estimated to 
be between 1.5 and 13%. However, not all the studies 
have shown an increased incidence of pancreatitis in 
patients with primary hyperparathyroidism. In a popula-
tion based study done in Minnesota is suggested that 
the relationship between acute pancreatitis and primary 
hyperparathyroidism is a chance association. That con-
tradicts reports based primarily upon surgical or hospital 
based cohorts, which likely selects the most severe 
cases [57,58].

Proposed mechanisms are calcium deposition within 
the pancreatic duct; or de novo trypsinogen activation to 
trypsin induced by calcium. Sudden, brisk elevations of 

Table 3. Drugs associated with acute pancreatitis.*

Definite association
Aminosalicylates
 (Sulfasalazine,Mesalamine)
L-asparaginase
Azathioprine
Didanosine
Estrogen
Furosemide

Probable association
Chlorthalidone
Cyclosporine
Ethacrynic acid
FK-506

Possible association
Acetaminophen
Amiodarone
Atenolol
Carbamazepine
Chlorpromazine
Cholestyramine
Cisplatin
Contrast media
Danazol
Diazoxide
Diphenoxylate
Ergotamine
Pentamidine
Sulfonamide
Tetracycline
Thiazides
Valproic acid
Vinca alkaloids 
6 mercaptopurine
HMG-CoA reductase inhibitors
Metronidazole
Rifampin
Steroids

*Taken from Forsmark CE,Baillie J. AGA Institute Technical Review on 
Acute Pancreatitis. Gastroenterology 2007;132:2022-44.
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serum calcium levels may increase the risk of pancre-
atitis [19,56].

Rarely pancreatitis has been associated with other 
causes of hypercalcemia: metastatic bone disease, total 
parenteral nutrition, sarcoidosis, vitamin D toxicity and 
infusions of calcium un high doses [59].

3.4. Post endoscopic retrograde 
cholangiopancreatography (ERCP)

Acute pancreatitis is the most common complication of 
ERCP; it happens in approximately 5% or ERCPs, with 
a range of 2-7% depending on the criteria for defining 
pancreatitis [18,19]. A higher incidence is reported after 
therapeutic ERCP, 7%, and especially high incidence, 
25% when SOD is suspected or with history of previous 
post-ERCP pancreatitis. Although mild in most cases, 
5-10% are severe because complications and prolonged 
hospitalization [60]. 

In some reviews this etiology is classified under the 
Trauma category, but we will discuss it as a separate 
entity, as we think post ERCP acute pancreatitis has its 
specific characteristics.

Asymptomatic hyperamylasemia occurs after 35% 
to 70% of ERCPs.

Post ERCP acute pancreatitis is multifactorial, 
involving chemical, hydrostatic, enzymatic,mechanical 
and thermal factors. Two pathophysiologic theories 
have been proposed, and the two may act synergisti-
cally. First, traumatic intubation of the ampulla can 
cause sphincter spasm, delayed pancreatic drainage, 
and pancreatic duct hypertension. Second, excessive 
hydrostatic pressure in contrast injection may injure the 
pancreatic duct and parenchyma [18].

In general, the more likely a patient is to have an ab-
normal bile or pancreatic duct, the less likely the patient 
will develop post-ERCP pancreatitis [61].

Early recognition of post-ERCP pancreatitis is pos-
sible by evaluating serum amylase or lipase after the 
procedure. Bedside assessment alone has been shown 
to be suboptimal in diagnosing acute pancreatitis. A 
combined clinical and laboratory assessment has been 
shown to be most sensitive and specific. A post ERCP 
serum amylase or lipase drawn 2-4 h after the proce-
dure greater than 4-5 times the reference values, is a 
relatively rapid and reliable predictor of pancreatitis [62].

3.5. Trauma

Blunt or penetrating trauma can damage the pancreas. 
In most cases there is also injury to adjacent viscera. In 
penetrating trauma laparotomy is necessary for assess-
ment and treating all intrabdominal injuries [19,63].

Blunt trauma results from compression of the pan-
creas by the spine.It can range from mild contusion to 
a severe crush injury or transection of the gland, with 
disruption of pancreatic ductal system.The diagnosis of 
traumatic pancreatitis is difficult, requiring a high degree 
of suspicion.Serum amylase may be increased in ab-
dominal trauma whether or not the pancreas has been 
injured. Diagnosis is highly dependent on CT or MRCP, 
which may show enlargement of the gland, or fluid in the 
anterior pararenal space, typically associated to ductal 
disruption. It has to be remembered that the CT may 
be normal during the first two days despite significant 
pancreatic trauma. If there is strong clinical suspicion 
of pancreatic injury, or if CT scan or MRCP show an 
abnormalitiy, ERCP will be required to define whether 
there is pancreatic duct injury [64,65].

3.6. Infections

Acute pancreatitis has been associated with multiple in-
fections: viruses, bacteria, fungi and parasites [1,18,66].
Mumps and coxsackie B virus are the most common 
causes of infectious pancreatitis among immunocom-
petent patients. Other viral causes include Hepatitis 
B,Hepatitis C, Cytomegalovirus, Herpes simplex,and 
Varicella Zoster,Epstein-Barr,the vaccine that con-
tains attenuated measles,mumps,and rubella viruses 
[18,67-70].

Reported bacterial causes: Mycoplasma,Salmonella 
typhosa,Leptospira and Legionella and brucellosis. 
Fungi: Aspergillus and Candida Albicans Parasites: 
Toxoplasma, Ascaris, Clonorchis sinensis [66].

In acquired immunodeficiency syndrome (AIDS) 
infectious agents causing acute pancreatitis include Cy-
tomegalovirus, Mycobacterium avium, Mycobacterium 
tuberculosis, Pneumocystis carinii and Candida species.
Often they are associated with widespread opportunistic 
infections [71,72].

Hperamylasemia is common in patients who have 
AIDS and most of them do not have acute pancreatitis 
[18]. Drugs that are used in the treatment of opportunis-
tic infections as trimethropin or pentamidine, or drugs 
used to treat the HIV infection itself as didanosine 
can casuse pancreatitis.Opportunistic infections may 
involve the pancreas in patients with AIDS, presenting  
as pancreatic infection or abscess and less commonly 
as acute pancreatitis.

3.7. Vascular-ischemia

Pancreatic ischemia is an infrequent cause of pancreati-
tis due to the rich perfusion of the pancreas from the su-
perior and inferior pancreaticoduodenal artery [73,74].
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In most cases it is mild, but fatal necrotizing pancre-
atitis may happen.

Ischemia may result from vasculitis (polyarteritis 
nodosa, systemis lupus erythematosus), atheromatous 
embolism of cholesterol plaques from the aorta after 
angiography, intraoperative hypotension, hemorrhagic 
shock, ergotamine overdose, cocaine use, transcatheter 
arterial embolization for hepatocellular carcinoma, or 
liver metastases; hypercoagulable disorders (antiphos-
pholipid antibodies, factor V Leiden mutation [75-78].

Ischemia may be an explanation for pancreatitis after 
cardiopulmonary bypass [79,80]. Acute pancreatitis has 
been described in marathon runners, and explained on 
an ischemic pathogenesis [81].

3.8. Hereditary

Hereditary pancreatitis is related to mutations in differ-
ent genes that may cause uncontrolled action of trypsin. 
While some of these mutations may be associated with 
acute pancreatitis,the primary presentation is chronic 
pancreatitis (or pancreatic malignancy) [24]. 

Serine protease 1 gene mutation (PRSS1): is the 
most common cause of autosomal hereditary pancre-
atitis. It is a dominant gain-of -function disorder related 
to mutations of the cationic trypsinogen gene which has 
an 80% penetrance. It causes premature activation of 
trypsinogen to trypsin. Alcohol, smoking, and dietary fat 
are triggers for acute pancreatitis [82-85].

Serine protease inhibitor Kazal type 1 gene muta-
tions (SPINK1): also called pancreatic secretory trypsin 
inhibitor gene; there is an inability to inhibit intracellular 
trypsin in the acinar cells. A combination of genetic and 
environmental factors influences de development of 
pancreatitis. Patients with this mutation typically develop 
chronic pancreatitis in childhood [85,86].

Cystic fibrosis transmembrane conductance 
regulator gene mutations (CFTR): this gene regulates 
the elimination of Trypsin by flushing the pancreatic 
duct. Inherited in autosomal recessive pattern are im-
portant cause of chronic pancreatitis. While most of 
these patients are evaluated for unexplained chronic 
pancreatitis,s ome develop acute attacks [82,87].

Chymotrypsin C gene mutation (CTRC): Chymotryp-
sin C facilitates degradation of trypsin. A mutation in this 
gene has been associated to pancreatitis [83].

3.9. Miscellaneous

Penetrating peptic ulcer. It is a rare cause of acute 
pancreatitis. Hyperamilasemia in peptic ulcer disease 
is rather inespecific and not associated to acute 

pancreatitis.There are cases reported of posterior duo-
denal ulcers that penetrate into the pancreas causing 
pancreatitis,and even the communication between the 
ulcer and the pancreatic duct has been reported [88,89].

Aferent loop syndrome after gastrectomy [90].
Crohn’s disease. A case control study from Den-

mark found a 4-fold increase in the incidence of acute 
pancreatitis among patients with Crohn’s and a 1.5-fold 
increase among ulcerative colitis. Drugs used in the 
treatment of Crohn’s disease may cause acute pancre-
atitis [19,91].

Duodenal Crohn’s disease can cause obstruction in 
the pancreatic ductal system. 

It can be considered an extraintestinal manifestation 
of inflammatory bowel diseas: autoimmune process can 
be the cause of pancreatitis in cases of extraduodenal 
Crohn’s disease [92].

Celiac disease. The relationship remains uncertain, 
although it has been described [93].

Autoimmune pancreatitis. It is an extremely in-
frequent cause of acute pancreatitis (prevalence, 0.82 
per 100.000). These patients rarely present with acute 
pancreatitis, more commonly the present as chronic 
pancreatitis or a mass, which may be mistaken with 
pancreatic carcinoma. An elevation on serum immu-
noglobulin G subclass 4 levels is typical, as well as a 
bulky pancreatic head and long or multifocal strictures of 
the pancreatic duct in ERCP without significant dilation. 
This entity has been described in patiens with different 
autoimmune disorders: primary sclerosing cholangitis, 
autoimmune hepatitis, Sjogren syndrome, and inflam-
matory bowel disease [94].

Severe Burns [95]
Renal transplantation [96]
Alpha 1 antitrypsin deficiency [97]
Pregnancy. Acute pancreatitis in pregnancy is a 

rare condition estimated to occur in 1 per 1000 to 1 
per 12,000 pregnancies. The most frequent etiology in 
pregnancy is biliary, followed by hyperlipidemia and/or 
alcohol abuse. Non biliary causes are associated with 
worse prognosis. Abdominal ultrasound and endoscopic 
ultrasound are ideal imaging techniques for diagnosing 
disease because they have no radiation risk. In the last 
decades the outcome of acute pancreatitis in preg-
nancy is much better, and perinatal mortality is less than 
5% [98].

Anorexia nervosa [99]
Postoperative [13,19]
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4. Determining the etiology of acute 
pancreatitis

According to the UK guidelines for the management of 
acute pancreatitis (2005) no more than 20% of cases of 
acute pancreatitis should be considered as idiopathic. 
Investigations considered to be helpful determining the 
etiology of acute pancreatitis, distributed in different 
evolutive phases of the disease are [17]:

History: should focus on previous gallstones symptoms or documen-

tation, alcohol intake, family history (genetic analysis indicated in the 

presence of a family history of one or more of the following: acute pan-

creatitis, recurrent undiagnosed abdominal pain, pancreatic carcinoma, 

or type 1 diabetes mellitus), drug intake, exposure to known viral causes 

or prodromal symptoms.

Initial investigation (acute phase): Pancreatic enzymes in plasma, 

liver function tests, ultrasound of gall bladder.

Follow up investigations (recovery phase): Fasting plasma 

lipids, fasting plasma calcium,viral antibodies titres,repeat biliary 

ultrasound,MRCP,CT (helical or multislice with pancreas protocol).

Further investigations (usually appropriate for recurrent id-
iophatic acute pancreatitis): Further ultrasound, Endoscopic ultra-

sound, autoimmune markers, ERCP (bile crystals- bile and pancreatic 

cytology), sphincter of Oddi manometry, pancreatic function tests to 

exclude chronic pancreatitis.

According the guidelines issued by the American 
Gastroenterologial Association (2007), when common 
potential etiologies are excluded by history, laboratory 
studies, and imaging examinations, other more unusual 
conditions should be considered. In patients with intact 
gallbladder, occult cholelitiasis or microlithiasis is the 
most likely etiology. Missed cholelitiasis is best detected 
by repeating the tansabdominal ultrasonography, or by 
EUS or MRCP [24].

Extensive or invasive evaluation is not usually 
recommended after a single episode of pancreatitis in 
patients younger than 40, but some recommend EUS 
even after one attack if the cause is not clear looking 
for ductal abnormalities, small tumors at or near the 
ampulla, microlithiasis, and early chronic pancreatitis. 
ERCP should not be performed after a single episode of 
acute pancreatitis in the absence of laboratory tests or 
imaging evidence of choledocolithiasis [24].

The consideration of malignancy as a potential 
etiology of unexplained acute pancreatitis would be ap-
propriate in patients at risk, age older than 40 ys. and/or 
associated features (weight loss,new onset diabetes). In 
such patients, cross sectional imaging of the pancreas 
in indicated. Alternatively EUS could be used in that situ-
ation. MRCP are preferred before considering ERCP.

In patients with recurrent episodes of pancreatitis, 
at any age, EUS and /or ERCP shoud be considered. 
EUS is the preferred initial test. If etiology is not iden-
tified on ERCP, sphincter of Oddi manometry may be 
considered. Alternatively one could proceed to biliary 
and/or pancreatic sphincterotomies without measuring 
biliary and pancreatic pressures presuming a diagnosis 
of type 2 sphincter of Oddi dysfunction.

Important limitations in diagnostic evaluation are the 
procedure related complications associated with inva-
sive testing; that the relationship between some find-
ings, such as pancreas divisum, SOD,microlithiasis, and 
pancreatitis are not always clear; methods for detection 
of microlithiasis have not been standardized [1,17,24].

An inherited cause of pancreatitis is looked in pa-
tients with an strong family history or with onset of symp-
toms at a young age (<35 years). All patients in whom 
genetic testing is done should have genetic counseling 
prior to, and after testing [24].

Conflict of interest statement
Authors state no conflict of interest.

References

 [1] Toouli J,Brooke-Smith M,Bassi C, et al. Working 
Party Report. Guidelines for the management of 
acute pancreatitis. J Gastroenterol Hepatol. 2002; 
17(Suppl) S15-S39

 [2] Pérez-Mateo M. How we predict the Etiology of 
Acute Pancreatitis. JOP 2006; 7:257-261

 [3] Fagenholz PJ,Castillo CF,Harris NS,et al. 
Increasing Unites States hospital admissions for 
acute pancreatitis, 1988-2003. Ann Epidemiol 
2007;17:491-497

 [4] Corfield AP,Cooper MJ,Williamson RC. Acute 
Pancreatitis: a lethal disease of increasing inci-
dence. Gut 1985;26:724-729

 [5] Tinto A,Lloyd DA,Kang JY,et al. Acute and chronic 
pancreatitis diseases on the rise:a study of hospital 
admissions in England 1989/90-199/2000. Aliment 
Pharmacol Ther 2002;16:2097-2105

538



T Ratia-Gimenez  et al. 

 [6] Frey CF,Zhou H,Harvey DJ et al. The incidence 
and case fatality rates of acute biliary,alcoholic,and 
idiopathic pancreatitis in California 1904-2001. 
Pancreas 2006;33:336-344

 [7] Jaakkola M,Nordback I. Pancreatitis in Finland be-
tween 1970 and 1989. Gut 1993;34:1255-1260

 [8] Johnson CD,Hoskings S. National statistics 
for diet,alcohol consumption,and chronic pan-
creatitis in England and Wales 1960-88. Gut 
1991;32:1401-1405

 [9] Wang GJ,GaoCF,Wei D,Wang C,Ding SQ. Acute 
pancreatitis:Etiology and common pathogenesis. 
World J Gastroenterol 2009; 28:1427-1430

 [10] Leach SD,Gorelick FS,Modlin IM. Acute pancreati-
tis at its centenary:the contribution of Reginald Fitz. 
Ann Surg 1990;212:109-113

 [11] Opie SD. The relation of cholelithiasis to disease 
of the pancreas and to fat necrosis. Am J Med Sci 
1901;121:109-113

 [12] Symmers WSC. Acute alcoholic pancreatitis. 
Dublin J Med Sci 1917;143:244-247

 [13] Steinberg W,Tenner S. Acute Pancreatitis. N Eng J 
Med 1994; 330:1198-1210

 [14] Bank S,Indaram A. Causes of acute and recur-
rent pancreatitis.Clinical considerations and 
clues to diagnosis. Gastroenterol Clin North Am 
1999;28:571-589

 [15] Appelros S,Borgstrom A. Incidence,aetiology and 
mortality rate of acute pancreatitis over 10 years in 
a defined urban population in Sweden. Br J Surg 
1999;86:465-470

 [16] Garg PK,Khanna S,Bohidar NP et al. 
Incidence,spectrum and antibiotic sensitivity pat-
tern of bacterial infections among patients with 
acute pancreatitis. J Gastroenterol Hepatol 
2001;16:1055-1059

 [17] UK Working Party on Acute Pancreatitis. UK 
Guidelines for the management of acute pancreati-
tis. Gut 2005;54 (Suppl III):iii1-iii9

 [18] Cappell MS. Acute Pancreatitis:Etiology,Clinical 
Presentation,Diagnosis,and Therapy. Med Clin N 
Am 2008; 92:889-923

 [19] Tenner S,Steinberg WM.Acute Pancreatitis. In 
Feldman M,Friedman LS,Brandt LJ Eds. Sleisenger 
and Fordtran’s Gastrointestinal and Liver Disease. 
9th ed. Saunders Elsevier. Philadelphia. 2010

 [20] Diehl AK,Holleman DR,Chapman JB,et al. 
Gallstones size and the risk of pancreatitis.Arch 
Intern Med 1997;157:1674-8

 [21] Lee SP,Nichols JF,Park HZ. Biliary sludge as a 
cause of acute pancreatitis. N Eng J Med 1992; 
326: 589-93.

 [22] Shaffer EA. Gallbladder sludge: what is its 
clinical significance?. Curr Gastroenterol Rep. 
2001;3:166-173

 [23] Ros E,Navarro S,Bru C, et al. Occult microlithiasis 
in “idiophatic” acute pancreatitis:Prevention of re-
lapses by cholecystectomy or ursodeoxycholic acid 
therapy. Gastroenterology 1991;101:1701-1709

 [24] Forsmark CE,Baillie J. AGA Institute Medical 
Technical Review on Acute Pancreatitis. 
Gastroenterology 2007;132:2022-2044

 [25] Venkatesh PG,Navaneethan U,Vege SS. 
Intraductal Papillary mucinous neoplasm and acute 
pancreatitis. J Clin Gastroenterol 2011;45:755-758

 [26] Petrou A,Bramis K,Williams T,Papalambros 
A,Mantonakis E,Felekouras E. Acute recurrent 
pancreatitis:a possible clinical manifestation of am-
pullary cancer. JOP 2011;9:593-597

 [27] Balthazar EJ. Pancreatitis associated with pancre-
atic carcinoma. Preoperative diagnosis: role of CT 
imaging in detection and evaluation. Pancreatology 
2005;5:330-344

 [28] Köhler H,Lankisch PG. Acute Pancreatitis and hy-
peramylasemia in pancreatic carcinoma. Pancreas 
1987;2: 117-119

 [29] Imamura M,Asahi S,Yamauchi H,Tadokoro 
K,Suzuki H. Minute pancreatic carcinoma with ini-
tial symptom of acute pancreatitis. J Hepatobiliary 
Pancreat Surg 2002; 9:632-636

 [30] Belhassen-Garcia M,Velasco Tirado V,Carpio 
Perez A et al. Acute pancreatitis and obstructive 
jaundice secondary to metastases from lung can-
cer. Gastroenterol Hepatol 2009;32:697-701

 [31] Jukemura J,Montagnini AL,Perini MV, de Almeida 
JL,Rodrigues JJ,da Cunha JE. Acute pancreatitis 
associated with neuroendocrine tumor of the pán-
creas. JOP 2006;11:56-61

 [32] Khuroo MS,Zargar SA,Mahajan R.Hepatobiliary 
and pancreatic ascariasis in India.Lancet 
1990;335:1503-1506

 [33] Madura II JA,Madura JA. Diagnosis and 
Management of sphincter of Oddi Dysfunction 
and páncreas divisum. Surg Clin N Am 
2007;87:1417-1429

 [34] Gonoi W,Akai H,Hagiwara K et al. Pancreas divi-
sum as a predisposing factor for chronic and recur-
rent idiopathic pancreatitis :initial in vivo survey. 
Gut 2011;60:1103-1108

 [35] Pezzilli R. Pancreas divisum and acute or chronic 
pancreatitis. JOP 2012;13:118-9.

 [36] Heyries L,Barthet M,Delvasto C,Zamora C,Bernard 
JP,Sahel J. Long term results of endoscopic man-
agement of pancreas divisum with recurrent acute 
pancreatitis. Gastrointest Endosc 2002;55:376-381

539



Etiology of acute pancreatitis

 [37] Takuma K,Kamisawa T,Hara S et al. Etiology 
of recurrent pancreatitis with special emphasis 
on pancreatobiliary malformation. Adv Med Sci 
2012;22:8-14

 [38] Toouli J. The sphincter of Oddi and acute pancrea-
titis-revisited. HPB 2003;5:142-145

 [39] Fischer M,Hassan A,Sipe BW et al. Endoscopic 
retrograde cholangiopancreatography and ma-
nometry findings in 1,241 idiophatic pancreatitis 
patients. Pancreatology 2010;10:444-452

 [40] De Rai P,Castoldi L,Tiberio G. Intraluminal duo-
denal diverticulum Rausing acute pancreatitis: CT 
scan diagnosis and review of the literature. Dig 
Surg 2000;17:288-292

 [41] Jarry J,Wagner T,Rault A,Se Cunha A,Collet D. 
Annular pancreas:a rare cause of acute pancrea-
titis. JOP 2011;12:155-157

 [42] Yadav D,Papachristou GI,Whitcomb DC. Alcohol 
associated pancreatitis. Gastroenterol Clin N Am 
2007;36:219-238

 [43] Yen S,Hsieh CC,MacMahon B. Consumption of 
alcohol and tobacoo and other risk factors for pan-
creatitis. Am J Epidemiol 1982;116:407-414

 [44] Lin Y,Tamakoshi A,Hayakawa T et al. Association 
of alcohol drinking and nutrient intake with chronic 
pancreatitis :findings from a case control study in 
Japan. Am J Gastroeterol 2004;96:2622-2627

 [45] Lankisch PG,Lowenfels AB,Maisonneuve P. What 
is the risk of alcoholic pancreatitis in heavy drink-
ers? Pancreas 2002;25:411-412

 [46] Papachristou GI,Papachristou DJ,Morinville VD et 
al. Chronic alcohol consumption is a major risk fac-
tor for pancreatic necrosis in acute pancreatitis. Am 
J Gastroenterol 2006;101:2605-2610

 [47] Uhl W,Isenmann R,Curti G et al. Influence of etiol-
ogy on the course and outcome of acute pancreati-
tis. Pancreas 1996;13:335-343

 [48] Lindkvist B,Appelros S,Majer J,et al. A prospec-
tive cohort study of smoking in acute pancreatitis. 
Pancreatology 2008;8: 63-70

 [49] Badalov N,Baradarian R,Iswara K,Li J,Steinberg 
W,Tenner S. Drug induced acute pancreatitis:an 
evidence based review. Clin Gastroenterol Hepatol 
2007;5:648-661

 [50] Lankisch PG,Droege M,Gottesleben F.Drug in-
duced acute pancreatitis:incidence and severity. 
Gut 1995;37:565-567

 [51] Runzi M,Layer P. Drug associated pancreatitis:facts 
and fiction. Pancreas 1996;13:100-109

 [52] Murphy MJ,Sheng X,MacDonald T,Wei L. 
Hypertriglyceridemia and acute pancreatitis. Arch 
Intern Med 2012;26:1-3

 [53] Fortson MR,Freedman SN,Wenster PD 3rd. Clinical 

assessment of hyperlipidemic pancreatitis. Am J 
Gastroenterol 1995;90:2134-2139

 [54] Huang DB,Raskin P. Diabetic hypertriglyceri-
demia-induced acute pancreatitis masquerading 
as biliary pancreatitis. J Diabetes Complications 
2002;16:180-182

 [55] Yadav D, Pitchumoni CS. Issues in hyperlipidemic 
pancreatitis. J Clin Gastroenterol 2003; 36:54-62

 [56] Lenz JL,Jacobs JM, Op de Beeck B,Huyghe 
IA,Pelckmans PA,Moreels TG. Acute necrotiz-
ing pancreatitis as first manifestation of pri-
mary hyperparathyroidism. Worl J Gastroenterol 
2010;16:2959-2962

 [57] Khoo TK,Vege SS,Abu-Lebdeh HS. Et al Acute 
pancreatitis in primary hyperparathyroidism:a 
population based study. J Clin Endocrinol Metab 
2009;94:2115

 [58] Curto C,Caillard C,Desurmont T et al. Acute pan-
creatitis an primary hyperparathyroidism :a mul-
ticentric study by the Francophone Association 
on Endocrine Surgeons. J Chir (Paris) 2009; 
146:270-274

 [59] Gafter U,Mandel EM,Har-Zahav L,Weiss S. 
Acute pancreatitis secondary to hypercalcemia. 
Occurrence in a patient with breast carcinoma. 
JAMA 1976;235:2004-2005

 [60] Aliperti G. Complications related to diagnostic and 
therapeutic endoscopic retrograde cholangiopan-
creatography. Gastrointest Endosc Clin North Am 
1996;6:379-407

 [61] Chen YK,Foliente RL,Santoro MJ et al. Endoscopic 
sphincterotomy induced pancreatitis: Increased 
risk associated with nondilated bile ducts and 
sphincter of Oddi dysfunction. Am J Gastroenterol 
1994;89:327-333

 [62] Abdel Aziz AM,Lehman GA. Pancreatitis after en-
doscopic retrograde cholangio-pancreatography. 
World J Gastroenterol 2007;13:2655-668.

 [63] Ahmed N,Vernick JJ. Pancreatic injury. South Med 
J 2009;102:1253-1256

 [64] Krige JE,Beningfield SJ,Nicol AJ,Navsaria P. The 
management of complex pancreatic injuries. S Afr 
J Surg 2005;43:92-102

 [65] Kumar S,Sagar S,Subramanian A,Venencia 
A,Pandev RM,Kapoor N. Evaluation of amylase 
and lipase levels in blunt trauma abdomen pa-
tients. J Emerg Trauma Shock 2012;5:135-142

 [66] Parenti DM,Steinberg W,Kang P. Infectious causes 
of acute pancreatitis. Pancreas 1996;13:356-371

 [67] Vanglioglu B, Chua TC. Presentation of mumps 
infections as acute pancreatitis without parotitis. 
Pancreas 2011;40:167-168

540



T Ratia-Gimenez  et al. 

 [68] Toorey S,Jamieson A. Pancreatitis complicating 
adult immunisation with combined mumps measles 
rubella vaccine. A case report and literature review. 
Travel Med Infect Dis 2003;1:189-192

 [69] Huber S,Ramsingh AI. Coxsackievirus induced 
pancreatitis. Viral Immunol 2004; 17:358-69.

 [70] Mishra A,Smgals S,Gupta R,Sarin SK. Acute pan-
creatitis associated with viral hepatitis:a report of six 
cases with review of literature. Am J Gastroenterol 
1999; 94:2292-2295

 [71] Dutta SK,Ting CD,Lai LL. Study of 
prevalence,severity and etiological factors as-
sociated with acute pancreatitis in patients in-
fected with human immunodeficiency virus. Am J 
Gastroenterol 1997;92:2044-2048

 [72] Chechter EZ,Longo MA,Laudama AA et al. 
Involvement of the pancreas in AIDS:a pro-
spective study of 109 post-mortems. AIDS 
2000;14:1879-1886

 [73] Warshaw AL,O’Hara PJ. Susceptibility of the 
pancreas to ischemic injury in shock. Ann Surg 
1978;188:197-201

 [74] Hackert T, Hartwig W, Fritz S, Schneider L, Strobel 
O, Werner J. Ischemicacute pancreatitis: clinical 
features of 11 patients and review of the literature. 
Am J Surg. 2009 197:450-454

 [75] Flaherty J,Bradley EL 3rd. Acute pancreatitis 
as a complication of polyarteritis nodosa. Int J 
Pancreatol 1999;25:53-57

 [76] Vyas A, Kadikoy H, Haque W, Abdellatif A. 
Catastrophic antiphospholipid syndrome present-
ing as ischemic pancreatitis in systemic lupus ery-
thematosus. JOP. 2009 ;10:566-569

 [77] Orvar K,Johlin FC. Atheromatous embolization re-
sulting in acute pancreatitis after cardiac catheteri-
zation and angiographic studies. Arch Intern Med 
1994;154:1755-1761

 [78] Ozcinar B,Güven K,Poyani A,Ozden I. Necrotizing 
pancreatitis after transcatheter arterial chemoem-
bolization for hepatocellular carcinoma. Diagn 
Interv Radiol 2009; 15:36-38

 [79] Haas GS, Warshaw AL, Daggett WM, Aretz HT. 
Acute pancreatitis after cardiopulmonary bypass. 
Am J Surg. 1985; 149:508-515

 [80] Lonardo A, Grisendi A, Bonilauri S, Rambaldi M, 
Selmi I, Tondelli E. Ischaemic necrotizing pancre-
atitis after cardiac surgery. A case report and re-
view of the literature. Ital J Gastroenterol Hepatol. 
1999 ;31:872-875

 [81] Mast JJ, Morak MJ, Brett BT, van Eijck CH. 
Ischemic acute necrotizing pancreatitis in a mara-
thon runner. JOP. 2009; 10:53-54

 [82] Solomon S, Whitcomb DC. Genetics of pancreati-
tis: an update for clinicians and genetic counselors. 
Curr Gastroenterol Rep. 2012 14:112-117

 [83] Rebours V, Lévy P, Ruszniewski P. An overview of 
hereditary pancreatitis. Dig Liver Dis. 2012 44:8-15 

 [84] Matsubayashi H. Familial pancreatic cancer and he-
reditary syndromes: screening strategy for high-risk 
individuals. J Gastroenterol. 2011;46:1249-1259

 [85] Ellis I. Genetic counseling for hereditary pancre-
atitis--the role of molecular genetics testing for the 
cationic trypsinogen gene, cystic fibrosis and ser-
ine protease inhibitor Kazal type 1. Gastroenterol 
Clin North Am. 2004 Dec;33:839-854 

 [86] Pfützer RH, Whitcomb DC. SPINK1 muta-
tions are associated with multiple phenotypes. 
Pancreatology. 2001;1:457-60.

 [87] Uomo G, Manes G, Rabitti PG. Role of hereditary 
pancreatitis and CFTR gene mutations in the aetiol-
ogy of acute relapsing pancreatitis of unknown ori-
gin. How are they important? JOP. 2001;2:368-372 

 [88] Warshaw AL,Lesser PB. Amylase clearance 
in differentianting acute pancreatitis from pep-
tic ulcer with hyperamylasemia. Ann Surg 
1975;181:314-316

 [89] Meiselman MS,Agha FP. Fistula to the pancreatic 
duct from a peptic ulcer:a case report and literature 
review. J Clin Gastroenterol 1988;10:537-540

 [90] Moschopoulos C, Bailly JM, Servais F,Delcour C. 
A unusual cause of acute pancreatitis:obstruction 
of the afferent loop after gastrectomy according to 
Billroth II. A propos of a case and review of the lit-
eratura. Ann Radiol 1995;38:426-429

 [91] Noomen CG, Veenendaal RA, Verspaget 
HW.Gastroduodenal Crohn’s disease and pancre-
atitis.Gastroenterol Hepatol  2008; 4:496-498

 [92] Moolsintong P, Loftus EV Jr, Chari ST, Egan LJ, 
Tremaine WJ, Sandborn WJ. Acute pancreatitis 
in patients with Crohn’s disease: clinical features 
and outcomes. Inflamm Bowel Dis. 2005 Dec; 
11:1080-1084

 [93] Sadr-Azodi O, Sanders DS, Murray JA, Ludvigsson 
JF. Patients with celiac disease have an increased 
risk for pancreatitis. Clin Gastroenterol Hepatol. 
2012;10:1136-1142

 [94] Krasinskas AM,Raina A,Khalid A,et al. Autoimmune 
pancreatitis. Gastroenterol Clin North Am 
2007;36:239-257

 [95] Rivero HG, Lee JO, Herndon DN,et al. The role of 
acute pancreatitis in pediatric burn patients. Burns. 
2011 Feb; 37:82-85

 [96] Cho MH, Hong EH, Lee HS, Ko CW. Recurrent 
pancreatitis after renal transplantation in a child. 
Pediatr Transplant. 2008; 12:593-596

541

http://www.ncbi.nlm.nih.gov/pubmed/22801059
http://www.ncbi.nlm.nih.gov/pubmed/22801059


Etiology of acute pancreatitis

 [97] Lankisch PG, Koop H, Winckler K, Kaboth U. al-
pha1-Antitrypsin in pancreatic diseases. Digestion. 
1978;18:138-140

 [98] Eddy JJ, Gideonsen MD, Song JY, Grobman WA, 
O’Halloran P. Pancreatitis in pregnancy. Obstet 
Gynecol. 2008; 112:1075-1081

 [99] Morris LG, Stephenson KE, Herring S, Marti JL. 
Recurrent acute pancreatitis in anorexia and buli-
mia. JOP. 2004 Jul;5:231-234

542

http://www.ncbi.nlm.nih.gov/pubmed/310404
http://www.ncbi.nlm.nih.gov/pubmed/310404
http://www.ncbi.nlm.nih.gov/pubmed/15254353
http://www.ncbi.nlm.nih.gov/pubmed/15254353



