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Abstract

Background /Aim: Acute pancreatitis (AP) is a complex disease with various etiology, most frequent 
biliary and alcoholic. Clinical presentation shows different degree of severity with biphasic evolution. 
The aim of this study is to evaluate the surgical procedures with mini-invasive approach as preferred 
choice in patients with pancreatitis.
Methods:  Biliary lithiasis and excessive alcohol consumption are the most frequent causes, reaching 
as a whole the total incidence of 80%. Moreover numerous other causes of pancreatitis are recognized, 
which on the whole represent 20% of the total. In our Institution from 2000 to 2017 we have observed 
and treated 351 pancreatitis: 339 acute biliary pancreatitis and 12 chronic alcoholic pancreatitis. Mean 
age was 49 years (Range: 30-86 yrs). Male female ratio was 1:1, 33. Biliary etiology was confirmed in 339 
pts, including 22 pts with recurrent unexplained pancreatitis at initial etiological assessment. The clinical 
morphological assessment of 339 acute biliary pancreatitis was the following: mild 182, moderate-severe 
78, severe 61, early severe 18. We employed a biphasic therapeutic program to control and treat general 
complications in the first phase. In biliary pathogenesis endoscopic retrograde cholangiopancreatography/
endoscopic sphincterotomy ( ERCP-ES) to assure papillary patency after cholestasis verification. In the 
second phase control and treatment of pancreatic gatherings and belated acute postnecrotic pseudocysts.
Results: In biliary pancreatitis, the therapeutic program includes assuring papillary patency and CBD 
cleaning with ERCP/ES. After ERCP, it is necessary to perform laparoscopic cholecystectomy (LC) to 
complete gallstones treatment. The timing of LC is connected with AP evolution because it is preferable 
to wait for the stabilization of the general conditions. Treatment of the later phase of AP consists in 
control and treatment of local complications: infections, haemorrhage, pancreatic and peripancreatic 
fluid necrotic collections.
Conclusions: In summary in AP it should be preferred the mini-invasive approach for various clinical 
manifestations.

Background / Introduction

Acute pancreatitis (AP) in the recent years showed increasing 
frequency. There is better diagnostic performance, but there is also 
more wide knowledge about clinical appearance of different severity. 
The global incidence has been observed with very variable range, 
characterized by territorial differences. In the developed countries 
there is the trend in rising over the past several decades: 5-80 cases 
per years per 100.000 adults; e.g. in USA 40/100.000, in Finland 
73/100.000, in Germany 17/100.000, in Australia 17/100.000, in 
Italy 35/100.000. On the contrary there is lower incidence in the 
developing nations [1-4]. AP is an inflammatory disease that can 
develop oedematous or necrotic forms. Edematous pancreatitis is the 
most frequent ( 80% of cases), the necrotic one is less frequent (20% 
of cases).

Etiology

The etiology of AP is extremely variable and better characterized 
although regional and demographic variations exist. Several 
etiological factors can be listed. Biliary lithiasis and excessive alcohol 
consumption are the most frequent causes (80%). The remaining 20% 
constitutes a various group of causes [5].  The etiological factors can be 
summarized based on pathophysiology as genetic causes (hereditary 
pancreatitis), obstructive causes (gallstones, neoplasia, pancreas 
divisum), metabolic causes (alcohol, hyperlipidemia, hypercalcemia), 
drugs. Another subdivision criteria of etiological factors can be 
employed: common causes, uncommon, rare (Table 1).

In the AP there are also territorial variations of etiology. The very 
diversified territorial distribution of the various clinical and etiological 
forms of pancreatitis generated uncertainties. The etiological factors 
should be evaluated regarding geographical criteria; are in evidence 
for example the frequence differences between biliary and alcoholic 
etiology. The pancreatitis is a disease characterized by territorial and 
etiological differences based on life-style, habits, genetic factors, etc. 
Considering etiological factors by country there emerged evident 
differences concerning cholelithiasis and alcohol consumption.

The research has been performed; collecting data from various 
European countries, on etiological characteristics of the disease [6].
This research confirms different etiology prevalence related to country. 
Biliary etiology is more frequent in Italy and Greece; on the contrary 
is less frequent in Germany and France with difference statistically 
significant. The same study shows etiological differences related to age 
and gender: biliary etiology is more frequent in aged patients [6].

There is a evident prevalence of men vs women in pancreatitis 
with alcoholic etiology; more little prevalence in women for biliary 
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etiology. The mean age is low for onset of alcoholic pancreatitis vs 
biliary etiology is in evidence that the alcohol is the most frequent 
etiological factor in the countries of the North Europe. The patients 
with the biliary etiology represent the oldest group of the patients. 
The different distribution of etiologies is not entirely clear but can be 
explained by the difference in alcohol consumption and incidence of 
cholelithiasis between north and south Europe.

We can estimate etiological differences lied on territorial distribution 
that are characteristic of AP and should be caused by life-style, habits, 
genetic factors. Moreover biliary etiology usually is related to acute 
forms, whereas the alcoholic underlies the chronic appearance.

The complex characteristcs of the disease, such as territorial 
differences of etiology, pathological features, clinical presentations 
and evolutions suggest some questions:

1. The etiological and regional differences can explain the different 
clinical appearance and evolution?

2. Alcoholic etiology may cause true AP that is with impairment of 
the general conditions over the abdominal pains?

3. AP, also by biliary etiology, can develop the chronic pancreatitis?

4. In summary there are connections between acute and chronic 
forms?

For all these questions the answers are object of deep discussions 
without stable and shared conclusions.

The first interesting question is: the etiological and regional 
distribution differences can explain the different clinical appearance 
and evolution? In the comparison between biliary and alcoholic 
pancreatitis, the most frequent etiologies, should be the first 
evaluation. Following the traditional scenario, the biliary etiology 
is related to AP, whereas the alcoholic underlies the chronic forms. 
The majority of other causes of pancreatitis is connected with acute 
forms. In other words we have to assess whether the alcoholic etiology 
may cause true acute pancreatitis with the impairment of the general 
conditions over the abdominal pains; or on the other hand if the AP 
can develop the chronic disease. The pathogenetic development of 
pancreatitis can clear up the connection between acute and chronic 
forms. AP is clinical manifestation of autodigestive process caused 
by premature activation of proteolytic pancreatic enzymes within the 
pancreas. The trypsin is firstly activated and then other proenzymes. 
The question is if the alcohol can cause the autodigestive phlogosis by 
enzymatic activation. There are several pathological actions of alcohol 
consumption reported in the literature. Alcohol causes increase of 
protein concentration in the pancreatic secretion with the formation
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of protein plugs which block the excretory ducts. The obstruction of 
pancreatic ductules starts the inflammatory process within the lumen 
of pancreatic ductules, that may progress to sclerosis, but without
enzymatic digestive action. On the contrary the origin of the acute 
pancreatitis tends to be inside the acinar cells (enzymatic digestive 
action). Moreover pancreatic toxicity of the alcohol consumption is 
dose dependent and is necessary the prolonged chronic use. It’s in fact 
not demonstrated the alcohol acute toxicity. In summary alcoholic 
pancreatitis, chronic and its acute clinical presentation, are different 
clinical appearances of the same disease with same etiology and same 
pathology. Following the clinical experience we can report the acute 
onset of chronic pancreatitis with severe abdominal pains but without 
proteolytic necrotic parenchymal lesions and without impairment 
of general conditions. They were assumed other pathological effects 
of alcohol: reduction or increase of pression of Oddi sphincter with 
ductal pancreatic reflux of duodenal or biliary secretions. Other 
hypothesized alcohol effects should be the dicrease of the proteolytic 
anti-enzymes, effective in the pancreatic acini regarding the contrast 
of premature activated proteolytic pancreatic enzymes. Moreover the 
alcohol abuse should reduce the blood flow and oxygen perfusion in 
the pancreatic parenchyma. Finally has been also proposed the direct 
toxic action of alcohol on the acinar cells by increase and fusion of 
lisosom and zymogen granule that promote the intracellular activation 
of pancreatic enzymes. Parenchymal phlogosis follows with edema, 
hemorrhage, necrosis. This hypothesis shows the pathological picture 
very similar between the AP and acute onset of alcoholic pancreatitis 
[7,8,9].

Other causes less frequent of pancreatitis are post-procedural 
ERCP, trauma, drugs, infections, ductal obstruction such as in 
pancreas divisum, tumors, etc., hypercalcemia, hypertriglyceridemia, 
genetic etiology (hereditary pancreatitis). Hypertriglyceridemia can 
be associated to AP if serum triglyceride level reaches 1000 mg/
dl. Current opinion believes that the occurrence of AP is caused 
by the underlying derangement of lipid metabolism rather than by 
pancreatitis causing hyperlipidemia.

Basic pathophysiology of AP

AP consists in the autodigestion of the pancreas by prematurely, 
inappropriately trypsinogen activation. The pathophysiology of 
AP develops in three steps. The first step is characterized by trigger 
of inflammation, caused by various agents: biliary, alcoholic, 
hypercalcemia, hypertriglyceridemia, obstructive, pancreatitis gene 
mutations. Therefore some intracellular injuries follow such as cellular 
membrane trafficking alteration, zymogen and lysosomal granule 
fuse activate trypsinogen to trypsin and finally intracellular trypsin 
triggers the zymogen activation cascade [10,11]. The second step 
encompasses the systemic inflammatory response. Secretory vesicles, 
extruded into interstitium act as chemoattractants for inflammatory

Table 1: Etiological factors of acute pancreatitis.

Common Causes Uncommon Causes Rare Causes

Gallstones
Alcoholism

Hypertrigliceridaemia
Post-ercp
Drug Use

Autoimmunity
Genetics

Abdominal Truma
Postop Causes

Sphincter Oddi dysfunction
Ischaemia
Infections

Hypercalcaemia
Hyperparathyroidism

Pancreas Divisum
Annular Pancreas
Scorpion Venom

Posterior
Penetrating Ulcer
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cells as neutrophils macrophages. Trypsinogen and activated 
digestive enzymes can be drained in the blood circulation. The 
digestive enzymes activation can be limited, followed by edematous 
pancreatitis or, on the contrary, massive with necrotic pancreatitis. 
Activated neutrophils release proteolytic enzymes (cathepsins); 
macrophages release cytokines (interleukin 6-8, TNF alpha). There 
are two possible evolutions of the phlogosis: local inflammatory 
response characterized by increased pancreatic vascular permeability 
and hemorrhage, edema, necrosis. On the other hand can develop 
systemic inflammatory response with systemic inflammatory 
response syndrome (SIRS), multiple organ dysfunction syndrome 
(MODS) and toxic phase [12]. The third step is characterized by 
systemic infection response.  There are in evidence bacteremia by 
intestinal flora translocation with secondary infection of fluid-
necrotic (peri) pancreatic collections that make up the septic phase. 
The predominant pathological event in this phase is the development 
of compensatory anti-inflammatory response syndrome (CARS) that 
is a systemic deactivation of the immune system.

In the presentation of the diagnostic and therapeutic sections of 
this complex disease can be useful to clarify some definitions. We 
can discover the corriespondence between pathological evolution, 
imaging appearance and clinical presentation. For pathological 
features of parenchymal edema the imaging definition is acute 
edematous pancreatitis and clinical definition is mild pancreatitis. 
For pathological features of parenchymal necrosis, peripancreatic fat 
necrosis and hemorrhage, peripancreatic fluid-necrotic collections 
the imaging definition is hemorrhagic necrotic pancreatitis and 
clinical definition is moderate/severe pancreatitis with single organ 
failure, minor systemic impairment; or can be also severe/early severe 
pancreatitis with multiple organ failure, SIRS, septic shock.

In the AP the clinical forms of different severity show various 
possible developments. Clinical evolutions of AP encompass for mild 
pancreatitis most frequently self-restoring. It’s possible, if, in biliary 
etiology, there is persistent impaired flow through duodenal papilla, to 
occur recurrent pancreatitis. Recurrent pancreatitis can occur also in 
the evolution of moderate/severe forms. Moderate/severe and severe 
pancreatitis can develop a favorable evolution as self-restoring of fluid 
collections. The less favorable evolutions encompass septic invasion 
of fluid – necrotic collections, pancreatic abscess, walled of necrosis. 
Finally the late unusual evolution of not complicated fluid gatherings 
is the acute postnecrotic pseudocyst.

Patients and Methods

The mild pancreatitis is the most frequent clinical presentation 
of the disease. A detailed history and a careful clinical examination 
may reveal the characteristic signs and symptoms of the disease. In 
the history should be reported previous biliary colic, alcohol abuse, 
dyspeptic discomfort, family history of hypertriglyceridemia. The 
abdominal clinical signs and symptoms can be set as a specific 
impairment: pains centrally located, such as in the biliary colic or 
localized on either side of the abdomen, typically radiated to the back; 
abdominal distension, decrease or absent bowel sound, abdominal 
tenderness or muscular guarding. There are also signs of the moderate 
involvement of the general conditions: fever, tachycardia, tachypnea, 
dispnea, mild hypotension. More specific for biliary etiology should 
be the jaundice. The diagnostic criteria include specific laboratory 
data such as increased values of pancreatic amylase and lipase. Serum 
amylase increases at the onset of the disease and decreases in a few 
days (3-5 days); on the contrary the lipase tends to remain elevated
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for longer. The increased level of serum amylase has not correlation 
with severity of pancreatitis. Liver function tests, cholestasis indexes, 
fasting serum calcium and lipid profile contribute to define the 
biliary etiology of pancreatitis. In the evaluation of AP and its clinical 
course, imaging exams play a central role. Abdominal ultrasound 
(US) may demonstrate gallbladder lithiasis and/or gallstones, sludge, 
microlithiasis in the common bile duct (CBD) with its dilation (more 
than 8 mm) or a real impacted stone in the CBD, involvement in the 
pancreatic site. The contrast enhanced computed tomography (CECT) 
and magnetic resonance imaging (MRI) are considered second 
level exams, with the aim to evaluate the damage of the pancreatic 
parenchyma, the involvement of the pancreatic tissue, presence of 
fluid-necrotic collections. Moreover CECT and MRI can confirm 
the detection of bile stones or CBD dilation that give us the possible 
diagnosis of biliary origin of pancreatitis. The CECT is currently 
employed for the assessment of pancreatic damage following the grade 
scale of computed tomography severity index (CTSI) of Balthazar 
[13]. There is within the second level exams also the endoscopic 
ultrasonography (EUS). This instrumental test can be very useful 
in the assessment of AP for the detection of CBD microlithiasis and 
periampullary lesions [14].

The assessment of homogeneous clinical cases should better define 
the diagnostic and therapeutic program. In the Service of General 
Surgery of University of Foggia (Italy) we observed and treated 
351 cases of acute pancreatitis. Very less frequent are the acute 
presentation of chronic pancreatitis (Table  2). The clinical appearance 
of AP is a mild-moderate disease in the majority of patients (80%). The 
severe form occurs in 20% of patients. The first assessment based on 
clinical appearance and basic laboratory exams allows the diagnosis 
of acute episode of pancreatitis. The first level etiological assessment 
by percentage incidence of biliary lithiasis and cholestasis indexes 
showed biliary etiology in 339 patients (Table 3). In our experience 
is most frequent the biliary etiology and the majority of our patients 
present the mild-moderate forms. We have assessed our patients 
based on CT severity index, CT grade point + point for necrosis 
(Table 4). Our observations have shown 76% of the patients with mild 
or moderate/severe forms (grade B1,C2) and 24% with severe and 
early severe forms (grade D3,E4). Regarding the point for necrosis 
19 patients have shown 30%-50% of necrosis in parenchymal tissue; 
71 patients with less than 30% of necrosis, whereas 249 patients don’t 
have pancreatic necrosis. Moreover the comparison of the clinical 
appearance between early severe AP(ESAP) and severe AP(SAP) can 
define the clinical forms of disease of different severity and allows 
to define the better therapeutic approach (Table 5). The degree of 
pancreas involvement based on Balthazar score was more high in the 
clinical forms of pancreatitis that can be defined early severe. These 
forms are characterized also by major incidence of MODS, pancreatic  
sepsis, hypoxaemia and mortality. In summary, by clinical evaluation, 
we can identify within AP, early severe forms with major global 
impairment and severe forms with lesser general damage.

351 Acute Pancreatitis (2000/2007)

Mean age 49 years

M/F ratio 1/1.33

Range 30-86

Acute pancreatitis Cronic pancreatitis (Acute Presentation)

339 12

Table 2:  Acute pancreatitis General Surgery University of Foggia: 
Demographic data.
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In the diagnostic phase of AP the first essential step is the early 
assessment of severity. The central question is: there are some 
predictive tests of severity evolution? These tests can be divided 
into direct and indirect. The direct factors are morphologic, based 
on anatomical compromission of the pancreas, assessed by imaging 
exams (US,CT,MRI). Unfortunately these are valuable not at the 
start of the disease, but after the complete evolution of the pancreatic 
involvement, usually 24-48 hours after the onset. The indirect 
methods may be mono or multifactorial (single or multiple laboratory 
markers). In table 6 [15] we report the monofactorial markers, more 
reported in the literature. Among these are reliable and very early 
CRP, urinary trypsinogen activation peptide (TAP), procalcitonin, 
Hct, all with high sensibility and specificity. The multifactorial 
prognostic scoring systems encompass Ranson, Glasgow (specific for 
AP) and APACHE II scores. The single factors are reliable at the onset 
of the pancreatitis attack; on the contrary multifactorial scores are 
active and effective late, after 24-48 hours from the onset, when the 
general impairment has already been achieved. The morphological 
evaluations of (peri) pancreatic damage by imaging exams are critical 
for the prognostic-therapeutic definition, but are not useful for early 
assessment of severity because the complete evolution of (peri) 
pancreatic involvement usually develops 24-48 hours after the onset. 
The correct definition of (peri) pancreatic damage with CT images 
can be reached by use of CTSI + point for necrosis and modified CT 
severity index (MCTSI) [13,16-18].

SAP usually appears as a biphasic disease. The first phase (first-
second week) is characterized by evident abdominal pain, distension, 
tenderness or muscular guarding, hemodynamic instability, tachypnea, 
hypotension, dispnea, hemoconcentration. Typical of the severe 
forms is the early impairment of general conditions, hypoxaemia,

Table 3:  General Surgery University of Foggia.

Table 4:  General Surgery University of Foggia Acute pancreatitis – 
CT Severity index – CT Grade point + point for necrosis

Figure 6: Early assessment of AP severity :monofactorial marchers.

Dir Bil
(0.02-0.30 mg/dl)
<2 mg/dl

Dir Bil
(0.02-0.30 mg/dl)
2-5mg/dl

ASt/ALT X3 g-GT(7-38µ/l)

61.2% 38.8% 29.4% 63.4%

Serum Calcium
(8.4-10.5 mg/dL)
>10.5 mg/dL

Trygliceridaemia
(40-170 mg/dL)
>170 mg/dL

Cholecystic
Lithiasis/sluddge

CBD size (US)
(8 mm)

Undefined
etiology

16% 43% 84% 41.3% 6.8%

339 Acute Billary Pancreatitis: percentage incidence of billary 
lithiasis and cholestasis indexes at first level etiological 

assessment.  

n˚ Patients Clinical Appearance

Grade B1 182(56,68%) Mild

Grade C2 78(32%) Moderate/Severe

Grade D3 61(17,99%) Severe

Grade E4 18(5,30%) Early Severe

Pancreatic Necrosis n˚ Patients

0 None 249(73,45%)

2 Less-equal to 30% 71(20,94%)

4 30/50% 19(5,60%)

6 Plus than 50% …..

SAP 61 ESAP 18

Modified CTSI 5 8

Abdominal Compartment 
Syndrome (ACS) (%)

- 5,5% (1/18)

Multiple organ dysfunction - 38,8% (7/18)

Single organ dysfunction 49,18% (30/61) 55,5% (10/18)

Pancreatic sepsis 8,19% (5/61) 22,2% (4/18)

Hypoxaemia 63,9% (39/61) 72,2%(13/18)

Mortality 4,9% (3/61) 16,6 (3/18)
Table 5: General Surgery University  of Foggia-Comparison of early 
severe AP and severe AP.

Sensibility Specificity Accuracy

CRP*(+150mg/L at 24 and 48h) 57-94,1% 60-90% 76-80%

TAP*(increased at admission and after 12h) 58-100% 73-89.7%

PROCALCITONIN*(+160frmol/ml at admission) 
Infected pancreatic necrosis marker altered permeability of gut barrier marker

67-100% 20-89% 85%

Hct*(at admission and after 24h)
Cut off: 43%M-39%F

62-74% 38-45%

Hyperglycemia*(+125mg/dL)
Pancreatic necrosis index 
Complication index

83-100% 49%

Cianci P, Neri V, et al. Management, of acute pancreatitis. Austin Pancreat Disord 2017; 1:1003
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beginning of toxic- enzymatic phase with single/multiple organ 
failure, SIRS, MODS. There are by laboratory tests confirmation of 
severe general impairment and by imaging exams evidence of severe 
(peri) pancreatic damage. In the later phase develop and evolue (peri) 
pancreatic fluid-necrotic gatherings and their septic complications.

Biliary is most common cause of AP. In our experience acute biliary 
pancreatitis (ABP) is in great evidence. The etiological assessment can 
be a guide in the therapeutic programs. Early etiological definition 
of AP can be proposed for biliary and alcoholic forms. The clinical 
appearance of ABP should be defined by previous history of biliary 
colic, jaundice and symptoms and signs of cholangitis. Laboratory 
study can show increased level of serum amylase and lipase three 
time upper normal, fasting serum calcium, lipid profile, pathological 
changes in liver function tests: increase of alanine transaminase has 
positive predictive value of 95% in the diagnosis of ABP. Crucial is

 
the detection of the increased bilirubin and cholestasis tests. 

Imaging exams (US, CT, MRI) play a central role in the etiological 
assessment of pancreatitis: gallbladder lithiasis, stones, sludge, 
microlithiasis in CBD, CBD dilation more than 8 mm, impacted 
CBD stones. The imaging exams play also the diagnostic role in the 
assessment of pancreatic damage: parenchymal edema, necrosis, 
fluid-necrotic gatherings, etc.

There are also in our experience the acute presentation of chronic 
pancreatitis that can be a clinical pitfall in the comparison of true 
AP. Chronic pancreatitis can be usually connected with alcohol 
abuse. The typical clinical features of acute presentation of chronic 
pancreatitis encompass history of abitual alcohol abuse (over 5-15 
years), acute relapsing attack, with severe abdominal pains, nausea, 
vomiting, tachycardia, tachypnea, usually without severe involvement 
of general conditions. Laboratory data relating to phlogistic disease, 
are not diagnostic for etiology; increased level of serum amylase 
and lipase. Imaging exams (US, CT, MRI, EUS) can detect usually 
lesions of chronic pancreatitis: parenchymal calcifications, dilation of 
main pancreatic duct (more or equal 3,5 mm), irregular contour of 
pancreatic duct, dilated side-branches (more or equal 1 mm). Alcohol 
etiology don’t cause, or is a very rare event, acute severe autonomous 
pancreatitis with (peri) pancreatic damage (necrosis, fluid-necrotic 
collections), but usually can develop an acute exacerbation of chronic 
pancreatitis.

Results

The first approach in mild forms of AP, from any etiology, usually 
requires intravenous fluid replacement, control of abdominal pains, 
sometimes by narcotic analgesic, gastric antisecretory medications, 
with holding oral diet. The use of nasogastric decompression and 
prophylactic antibiotics is debatable. The mild forms of AP have 
been defined as self-restoring forms, because these basic, simple 
therapeutic measures.

More complex, on the contrary, is the first approach in the moderate/
severe and severe forms of AP. In the clinical forms with impairment 
of general conditions, with an early toxic-enzymatic injury and 
SIRS with possible single or multiple organ failure, can be required 
resuscitative measures that encompass aggressive intravenous 
hydratation, guided by evidence of end organ perfusion (e.g. urine 
output) and control of cardiovascular and renal comorbidities; for 
these patients can be possible the admission in intensive care unit 
(ICU). Very important in these phases is the nutritional support. 
Enteral nutrition should be preferred to avoid intestinal impairment 
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and to prevent complications infections. However should be limited 
the parenteral nutrition followed by suspension of intestinal activity. 
The employ of prophylactic antibiotic is actually under discussion, 
although their use is widespread. The revision of Atlanta criteria 
indicated that the pancreatic necrosis can be a risk factor for worsening 
of SAP and some data from the literature suggest that it may occur 
also with minimal pancreatic necrosis. The late phase (third-fourth 
week) follows and can occur septic complications of necrotic tissue 
and the appearance of (peri) pancreatic fluid-necrotic collections.

From our experience is in evidence the treatment of ABP that is 
well defined. The therapeutic cornerstone in the ABP is the control 
and correction of impaired biliopancreatic flow by ERCP and ES. This 
therapeutic procedure must be preceded by confirmation of papillary 
or CBD obstacle (stones, sludge, microlithiasis, papillary sclerosis) 
or cholestasis, CBD dilation, cholangitis, based on laboratory tests 
and imaging exams. The clinical presentation of ABP is very variable 
and we need to define the indications of ERCP/ES. We can define 
in detail the direction and use of ERCP/ES: (1) which patients 
should be submitted to procedure (2) the timing of procedure (3) 
the complications of procedure (4) the results of procedure. Based 
on our experience the patients that should be submitted to ERCP/
ES are the following: (1) all patients with severe, early severe acute 
biliary pancreatitis (2) all patients with recurrent pancreatitis (3) 
several patients with moderate or moderate/severe pancreatitis. It’s 
mandatory, prior of the procedure, to confirm the cholestasis, CBD 
or papillary obstacle by laboratory and imaging exams. Can be useful, 
to clarify this complex and debated therapeutic problem, to show our 
personal experience in the use and indications of ERCP/ES in acute 
biliary pancreatitis. We follow the phases of the development  of the 
severe, moderate/severe pancreatitis in performing the therapeutic 
program. In the first phase the main procedure is the ERCP/ES, within 
72 hours from the onset, with the details shown in the figure 7. In all 
patients with ABP, submitted or not to ES, it is indicated to perform 
in the same hospital stay the laparoscopic cholecystectomy (LC) to 
complete the therapeutic program. The time of cholecystectomy 
is connected with AP evolution, because it is preferable to wait for 
the stabilization and improvement of the general conditions and of 
phlogistic impairment of (peri) pancreatic tissue [19]. In the second 
phase of the therapeutic program of SAP-ESAP there is the control 
and treatment of (peri) pancreatic fluid-necrotic gatherings (Table 8). 
More than 80% of these patients showed the spontaneous resolution 
of fluid-necrotic collections. On the contrary only 16,4% of patients 
needs to interventional procedures.

For the patients, submitted or not to ERCP/ES, we have performed 
a follow-up program with clinical, laboratory and imaging control at 
3 and 6 months after hospital discarge. The aim of the follow-up was 
to assess the possible functional alterations following the ES. Among 
the patients with the severe or moderate/severe ABP, underwent to 
sphincterotomy, the follow-up program has been performed in 58,94% 
of the patients: these delayed controls did not show abnormal data 
(Table 9). Similarly we found also normal data at delayed controls, 
among the patients with mild-moderate ABP, not submitted to ERCP/
ES (Table 10). These results should confirm our right choice of the 
patients submitted or not to procedure.
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Discussion

Now we can make a summary of this complex therapeutic problem, 
overall about the reasons of the therapeutic choice. The diagnostic 
sequence is clear: biliary etiology of pancreatitis can be early 
established by history, laboratory and imaging studies; confirmation of 
papillary obstacle, persistent or transient, and cholangitis concomitant 
to pancreatitis. For the following therapeutic choice of ERCP/ES there 
is evidence from the literature by historical contributions [20-23] 
and more recent systematic reviews [24-30]. The conclusions of these 
studies agree on some points: (1) early ERCP/ES has not advantage for 
patients with mild pancreatitis and is not indicated (2) early ERCP/
ES may be indicated in patients with severe disease, with or without 
biliary obstruction or cholangitis and in the disease with clinical 
evidence of cholestasis or cholangitis. Moreover several studies [26-
29] suggest wider therapeutic indications with better results: early 
ERCP/ES reduce local and systemic complications and mortality, 
even if without statistical significance, in patients with predicted 
severe pancreatitis. There remain two arguments to consider: the 
timing and complications of ERCP/ES. The timing of ERCP/ES 
should be chosen within the first 48-72 hours from the onset of the 
pancreatic attack. Some data from the literature [31] suggest that the 
severity of pancreatitis is related to the duration of biliopancreatic 
ductal obstruction. Consequently there is the indication to perform 
the ERCP/ES early after the onset of symptoms [32]. A randomized 
controlled trial, now in course, [33] should perform the evaluation 
of the comparison of early biliary decompression versus conservative 
treatment in ABP. Finally there is the particular condition: ERCP/
ES in the patients with SAP, severe impairment of general conditions 
and requirement of intensive care and assisted ventilation can be high 
risk procedure. This therapeutic choice is very difficult and without 
worldwide consent. The complications of ERCP/ES are not unusual 
and include post-procedural pancreatitis, perforations, bleeding, 
and infections. The incidence rate of all complications is 10%; the 
incidence rate of major morbidity is 1,5%; the mortality reaches less 
than 0,5%.

The therapeutic choices in later phase of SAP are based on the 
development and evolution of (peri) pancreatic fluid-necrotic 
gatherings and their septic complications [34]. The pathological 
basis of therapeutic program in the SAP are linked on the grade of 
impairment of pancreatic parenchyma and peripancreatic tissue. 
The advanced phase of SAP is characterized by a counteractive anti-
inflammatory response syndrome (CARS) with the risk of infected 
necrosis and worsening of organ failure. SAP in its late phase can have 
some, diversified evolutions: (1) amelioration of early organ failure 
after intensive care but infection of (peri) pancreatic necrotic tissues 
causes worsening of general conditions in the second, late phase of the 
disease (2) uninterrupted serious conditions without improvement 

Table 7: General Surgery University of Foggia.

Figure 8: General Surgery University of Foggia.

Figure 9: General Surgery University of Foggia.

Table 10: General Surgery University of Foggia.

Therapeutic program 339 Acute Biliary Pancreatitis 1˚ phase

Scheduled 245 patients (72,2%).
6 patients procedure not feasible

ERCP/ES
Within 3-4 days with cholestasis, Cholangitis
US/MRCP confirmation of papillary-CBD obstacle

Performed 239 ERCP/ES
73 severe/ early severe
65 moderate-severe
82 recurrent
19 mild-moderate
CBD cleaning confirmed in 174 (72,8%)

Videolaparocholecystectomy in all patients in the same hospital stay

Therapeutic program 339 Acute Biliary Pancreatitis 2˚ phase
Evolution of pancreatic peripancreatic fluid necrotic gatherings

Evolution of pancreatic peripancreatic fluid necrotic gatherings
SAP/ESAP 79 patients 13 interventions (16.4%)
•	 4 US/CT guided percutaneous drainage of peripancreatic 

septic gatherings
•	 3 US/CT guided percutaneous drainage of fluid intrahepatic 

gatherings
•	 3 US/CT guided percutaneous drainage of necrotic gatherings
Acute postnecrotic pseudocysts
•	 3 pseudocystjejunotomy (open procedure)

Follow up program after ERCP-ES 141 pts (58.9% 141/239)

Direct bilirubin (range 0.1-0.3 mg/dl) 0.17 mg/dL

Gamma-GT (range 31-64 iU/L) 52 iU/L

AST (range 22-57 iU/L) 25 iU/L

ALT (range 25-64 iU/L) 31 iU/L

Lipasemia (range 120-221 iU/L) 165 iU/L

Pancreatic amylasemia (range 34-72 iU/L) 47 iU/L

Alkaline phosphatase (range 67-220 iU/L) 115 iU/L

CBD size (range 5-8 mm, Abdominal US) 7 mm

Detection of CBD stones (Abdominal US) -

339 Acute Billary Pancreatitis. Follow-up at 3-6 months (mean of 2 
controls) 141 patients (58.94%) with ABP submitted to ERCp/ES

Follow up program after ERCP-Es 141 Pts (58.9% 141/239)

Direct bilirubin (range 0.1-0.3 mg/dl) 0.17 mg/dL

Gamma-GT (range 31-64 iU/L) 52 iU/L

AST (range 22-57 iU/L) 25 iU/L

ALT (range 25-64 iU/L) 31 iU/L

Lipasemia (range 120-221 iU/L) 165 iU/L

Pancreatic amylasemia (range 34-72 iU/L) 47 iU/L

Alkaline phosphatase (range 67-220 iU/L) 115 iU/L

CBD size (range 5-8 mm, abdominal US) 7 mm

Detection of CBD stones (Abdominal US) -

339 Acute Biliary Pancreatic.Follow-up at 3-6 months (mean of 2 
controls) 141 patients (58.94%) with ABP submitted to ERCP/ES
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between the first phase of early organ failure and the infected necrosis 
in the following third- fourth week (4) persistent organ failure that 
also requires control of necrotic fluid collections infection by fine 
needle aspiration bacteriology (FNAB), and gas bubbles on CECT: if 
confirmation of septic complication, interventional procedures should 
be employed. The necrotic collections of SAP show some pathological 
features. The necrotizing pancreatic tissues are characterized by 
hypoperfusion of the parenchyma, detected by CECT; the prevalence 
of necrotizing forms is 15%-20%. The necrotizing process involves 
the gland parenchyma and peripancreatic tissues with very variable 
extension. The extensive interstitial edema is associated with (peri) 
pancreatic necrosis in a short period of 48-72 hours after the onset 
of the acute attack. These inflammatory, necrotic tissues give rise to 
acute, postnecrotic fluid collections with an amount of devitalized 
tissues. The further evolution of these fluid gatherings is characterized 
by demarcation between viable and necrotic tissues and the limit is set 
with a wall of granulation tissue.

The therapeutic perspectives are the most debated problem and 
include several specific decisions based on some questions. Should 
be identified some key points that can clarify the whole therapeutic 
program. Not complicated and asymptomatic fluid-necrotic gatherings 
should be submitted to observation and conservative procedures. In 
these clinical conditions the surgical manoeuvres should be avoided. 
In the follow-up program can be important to single out the early 
signs of infection in the fluid-necrotic collections. There are the 
well known clinical and laboratory signs of sepsis. On CECT can be 
detected suspicious images of infection such as gas bubbles in the 
area of fluid collections. Only if there is a doubt can be performed 
the FNAB. In some patients with infection in the fluid-necrotic 
collections, submitted to general antimicrobial therapy, can be absent 
amelioration of general conditions. In these patients can be useful to 
delay the surgical approach, also for some weeks, to wait the favorable 
evolution of demarcation of the collection, so-called walled-off 
necrosis. This established procedure is very important. There is almost 
unanimous consensus to delay the intervention until the fluid-necrotic 
collections are encapsulated, that is walled-off necrosis [35-37]. Early 
surgery, first week from the onset of the disease shows debatable 
results with high mortality rate (to 75%); the later procedures are, 
on the contrary, characterized by considerable decrease of mortality 
to 5% [38]. Finally the last point regards the choice of the surgical 
approach for the treatment of fluid-necrotic complicated collections. 
The surgery showed a progressive evolution to mininvasive, followed 
by better results and minor mortality than the open necrosectomy [39]. 
There are many mininvasive surgical procedures for the treatment of 
walled-off pancreatic necrosis: percutaneous drainage, endoscopic 
drainage, endoscopic necrosectomy, necrosectomy with minimally 
invasive step-up approach, endoscopic transluminal necrosectomy 
(ETN), video assisted retroperitoneal debridement (VARD), 
transgastric debridement, laparoscopic transabdominal debridement, 
opendebridement.The better identification of the collections, for the 
endoscopic approaches, can be obtained with the use of EUS [40].

Finally unusual evolution of fluid-necrotic collections, without 
septic complications, in SAP is the acute postnecrotic pseudocysts. 
The acute postnecrotic pseudocysts have incidence that ranges from 
5% to 16% [41]. The evolution of these lesions can be very long to 
form (12-16 weeks). The treatment is required if the lesion is larger 
than 6-7 cm, symptomatic and persistent over many months. Within 
the mini invasive approach the EUS plays nowadays a central role in 
the management of acute pancreatic pseudocysts. The conventional 
transmural drainage has been improved today as EUS-guided
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transmural drainage. The advantages of EUS-guided procedure are 
evident: precise detection of distance between gastric lumen and 
pseudocysts and possible presence in this site of vascular structures; 
it’s also possible to localize the non-bulging pseudocysts and to show 
the lack of solid or necrotic components in the pseudocysts [40,42].
The rational basis of treatment is the accomplishment of cystic 
digestive prolonged connection.

Conclusion

In the severe, moderate/severe, recurrent acute pancreatitis 
with clinical, laboratory, instrumental confirmation of cholestasis, 
cholangitis, papillary or CBD obstacle is indicated the therapeutic 
ERCP/ES within 72 hours. In septic necrotic collections the role of the 
surgery should be limited, as first approach, to percutaneous drainage 
(that in most cases could reduce the need for surgery). If major 
surgical interventions are required, these should be more conservative 
as possible and preferred minimally invasive approaches.

Competing Interests

The Authors declare that they have no competing interests.

Authors Contributions

N Tartaglia, A Fersini , P Cianci ,A Ambrosi are involved in revising 
the manuscript critically on important intellectual contents.

V Neri make substantial contributions to the conception and design 
of study and evaluation, analysis of data; he wrote the paper.

References

1. Nesvadirani M, Eslik GD, Cox MR (2015) Acute pancreatitis: update in 
management. Med J Aust 202: 420-423.

2. Fagenholz PJ, Fernández-del Castillo C, Harris NS, Pelletier AJ, Camargo 
CA Jr, et al. (2007) Direct medical cost of acute pancreatitis hospitalizations 
in the United States. Pancreas 4: 302-307.

3. Yadav D, Lowenfels HB (2006) Trends in epidemiology of the first attack of 
acute pancreatitis: a systematic review. Pancreas 33: 323-330.

4. Greenberg JA, Hsu J, Bawazeer M, Marshall J, Friedrich JO, et al. (2016) 
Clinical practice guideline: management of acute pancreatitis. Can J Surg 
59: 128-140.

5. Lankisch PG, Breuer N, Bruns A, Weber-Dany B, Lowenfels AB, et al. 
(2009) Natural history of acute pancreatitis: a long-term population-based 
study. Am J Gastroenterol 104: 2797-2805.

6. Gullo L, Migliori M, Oláh A, Farkas G, Levy P, et al. (2002) Acute pancreatitis 
in five european countries: Etiology and Mortality. Pancreas 24: 223-227.

7. Bachem MG, Zhou Z, Zhou S, Siech M (2006) Role of stellate cells in 
pancreatic fibrogenesis associated with acute and chronic pancreatitis. J 
Gastroenterol Hepatol 21: S92-S96.

8. Lankisch PG (2007) Chronic pancreatitis. Curr Opin Gastroenterol 23: 502-
507.

9. Tezuka K, Makino T, Hirai I, Kimura W (2010) Groove pancreatitis. Dig Surg 
27: 149-152.

10. Dawra R, Sah RP, Dudeja V, Rishi L, Talukdar R, et al. (2011) Intra-acinar 
trypsinogen activation mediates early stage of pancreatic injury but not 
inflammation in mice with acute pancreatitis. Gastroenterology 141: 2210-
2217.

11. Hegyi P, Pandol S, Venglovecz V, Rakonczay Z Jr (2011) The acinar-ductal 
tango in the pathogenesis of acute pancreatitis. GUT 60: 544-552.

12. Petrov MS, Shanbhag S, Chakraborty M, Phillips AR, Windsor JA, et al. 
(2010) Organ failure and infection of pancreatic necrosis as determinants 
of mortality in patients with acute pancreatitis. Gastroenterology 139: 813-
820.

http://dx.doi.org/10.15344/2393-8498/2014/102
https://doi.org/10.15344/2393-8498/2018/136
https://www.ncbi.nlm.nih.gov/pubmed/25929504
https://www.ncbi.nlm.nih.gov/pubmed/25929504
https://www.ncbi.nlm.nih.gov/pubmed/18090234
https://www.ncbi.nlm.nih.gov/pubmed/18090234
https://www.ncbi.nlm.nih.gov/pubmed/18090234
https://www.ncbi.nlm.nih.gov/pubmed/17079934
https://www.ncbi.nlm.nih.gov/pubmed/17079934
https://www.ncbi.nlm.nih.gov/pubmed/27007094
https://www.ncbi.nlm.nih.gov/pubmed/27007094
https://www.ncbi.nlm.nih.gov/pubmed/27007094
https://www.ncbi.nlm.nih.gov/pubmed/19603011
https://www.ncbi.nlm.nih.gov/pubmed/19603011
https://www.ncbi.nlm.nih.gov/pubmed/19603011
https://www.ncbi.nlm.nih.gov/pubmed/11893928
https://www.ncbi.nlm.nih.gov/pubmed/11893928
https://www.ncbi.nlm.nih.gov/pubmed/16958683
https://www.ncbi.nlm.nih.gov/pubmed/16958683
https://www.ncbi.nlm.nih.gov/pubmed/16958683
https://www.ncbi.nlm.nih.gov/pubmed/17762555
https://www.ncbi.nlm.nih.gov/pubmed/17762555
https://www.ncbi.nlm.nih.gov/pubmed/20551662
https://www.ncbi.nlm.nih.gov/pubmed/20551662
https://www.ncbi.nlm.nih.gov/pubmed/21875495
https://www.ncbi.nlm.nih.gov/pubmed/21875495
https://www.ncbi.nlm.nih.gov/pubmed/21875495
https://www.ncbi.nlm.nih.gov/pubmed/21875495


Int J Gastroenterol Disord Ther                                                                                                                                                                             IJGDT, an open access journal                                                                                                                                          
ISSN: 2393-8498                                                                                                                                                                                                       Volume 5. 2018. 136                           

13. Balthazar EJ (2002) Acute pancreatitis: assessment of severity with clinical 
and CT evaluation. Radiology 223: 603-613.

14. Jenssen C, von Lampe B, Kahl S (2013) Endoscopic ultrasound in acute 
pancreatitis. Video Journal and Encyclopedia of GI Endoscopy 1: 554-559.

15. Cianci P, Giaracuni G, Vovola F, Neri V (2017) Management of Acute 
Pancreatitis . Austin Pancreat Disord 1: 1003.

16. Mircea L, Ionut N, Ion L, Sorin P, Gabrial M, et al. (2015) The Atlanta 2012 
versus the Determinant-Based Classifications for Acute Pancreatitis: Which 
One is Better? Pancreat Disord Ther 5: 3. 

17. Zhao K, Adam SZ, Keswani RN, Horowitz JM, Miller FH, et al. (2015) Acute 
Pancreatitis: Revised Atlanta Classification and the Role of Cross-Sectional 
Imaging. AJR 205: w32-w41.

18. Foster BR, Fensen KK, Bakis G, Shaaban AM, Coakley FV, et al. (2016) 
Revised Atlanta Classification for Acute Pancreatitis: A Pictorial Essay. 
Radiographics 361: 675-687.

19. Guadagni S, Cangeli I, Palmeri M, et al. (2017) Early cholecystectomy for 
non-severe acute gallstone pancreatitis: easier said than done. Minerva 
Chir 72: 91-97.

20. Neoptolemos JP, Carr-Locke DL, London NJ, Bailey IA, James D, et al. (1988) 
Controlled trial of urgent endoscopic retrograde cholangiopancreatography 
and endoscopic sphincterotomy versus conservative treatment of acute 
pancreatitis due to gallstones. Lancet 2: 979-983. 

21. Fan ST, Lai EC, Mok FP, Lo CM, Zheng SS, et al. (1993) Early treatment 
of acute biliary pancreatitis by endoscopic papillotomy. N Engl J Med 328: 
228-232.

22. Nowak A, Rybicka J, Rudnicki M, Baron J (1988) Acute pancreatitis of 
biliary origina s an indication for emergency endoscopic sphincterotomy. 
Wiad Lek 41: 1515-1518.

23. Fölsch UR, Nitsche R, Lüdtke R, Hilgers RA, Creutzfeldt W, et al. (1997) 
Early ERCP and papillotomy compared with conservative treatment of acute 
biliary pancreatitis. The German study group on acute biliary pancreatitis. N 
Engl J Med 336: 237-242.

24. Behrns KE, Ashley SW, Hunter JG, Carr-Locke D (2008) Early ERCP for 
gallstone pancreatitis: for whom and when? J Gastrointest Surg 12: 629-
633.

25. Petrov MS, Uchugina AF, Kukosh MV (2008) Does endoscopic retrograde 
cholangiopancreatography reduce the risk of local pancreatic complications 
in acute pancreatitis? A systematic review and metaanalysis. Surg Endosc 
22: 2338-2343.

26. Moretti A, Papi C, Aratari A, Festa V, Tanga M, et al. (2008) Is early 
endoscopic retrograde cholangiopancreatography useful in the 
management of acute biliary pancreatitis? A meta-analysis of randomized 
controlled trials. Dig Liver Dis 40: 379-385.

27. Tse F, Yuan Y (2012) Early routine endoscopic retrograde 
cholangiopancreatography strategy versus early conservative management 
strategy in acute gallstone pancreatitis. Cochrane Database Syst Rev 5: 
CD009779

28. Pezzilli R, Zerbi A, Di Carlo V, Bassi C, Delle Fave GF, et al. (2010) Practical 
guidelines for acute pancreatitis. Pancreatology 10: 523-535.

29. Acosta JM, Katkhouda N, Debian KA, Groshen SG, Tsao-Wei DD, et al. 
(2006) Early ductal decompression versus conservative management for 
gallstones pancreatitis with ampullary obstruction: a prospective randomize 
clinical trial. Ann Surg 243: 33-40.

30. Sharma VK, Howden CW (1999) Metaanalisis of randomized controlled 
trials of endoscopic retrograde cholangiopancreatography and endoscopic 
sphincterotomy for the treatment of Acut biliary pancreatitis. Am  J 
Gastroenterol 94: 3211-3214.

31. Petrov MS, van Santvoort HC, Besselink MG, van der Heijden 
GJ, van Erpecum KJ, et al. (2008) Early  endoscopic retrograde 
cholangiopancreatography  versus conservative management in acute 
biliary pancreatitis  without cholangitis: a meta-analysis of randomized 
controlled  trials. Ann Surg 247: 250-257.

32. Stigliano S, Sternby H, de Madaria E, Capurso G, Petrov MS, et al. (2017) 
Early management of acute pancreatitis: A review of the best evidence. 
Digestive and Liver Didease 49: 585-594. 

Citation: Neri V, Tartaglia N, Fersini A, Cianci P, Ambrosi A (2018) Management of Complicants of Acute Pancreatitis. Int J Gastroenterol Disord Ther 5: 136. 
doi: https://doi.org/10.15344/2393-8498/2018/136

       Page 8 of 10

33. Schepers NJ, Bakker OJ, Besselink MG, Bollen TL, Dijkgraaf MG, et al. 
(2016) Early biliary decompression versus conservative treatment in acute 
biliary pancreatitis (APEC trial): study protocol for a randomized controlled 
trial. Trials Biomed Central 17: 5.

34. Dedamadi G, Nikolopoulos M, Kalaitzopoulos I, Sgourakis G (2016) 
Management of patients after recovering from acute severe biliary 
pancreatitis. World J Gastroenter 22: 7708-7717.

35. Gunasingam N, Stoita A (2016) Update on Acute Pancreatitis. Pancreat 
Disord Ther 6: 177.

36. van Santvoort HC, Besselink MG, Bakker OJ, Hofker HS, Boermeester MA, 
et al. (2010) A Step-up Approach or Open Necrosectomy for Necrotizing 
Pancreatitis. N Engl J Med 362: 1491-1502. 

37. van Dijk SM, Hallensleben NDL, van Santvoort HC, Fockens P, van Goor 
H, et al. (2017) Acute Pancreatitis: recent advances through randomized 
trial. Gut 66: 2024-2032. 

38. Van Baal MC, van Santvoort HC, Bollen TL et al. (2011) Sistematic review 
of percutaneous catheter drainage as primary treatment for necrotizing 
pancreatitis. Br J Surg 98: 18-27.

39. Gooszen HG, Besselink MGH, van Santvoort HC, Bollen T (2013) Surgical 
treatment of acute pancreatitis. Langerbecks Arch Surg 398: 799-806.

40. Tyberg A, Karia K, Gabr M, Desai A, Doshi R, et al. (2016) Management of 
pancreatic fluid collections: A comprehensive review of the literature. World 
J Gastroenterol 22: 2256-2270.

41. Carter CR (2007) Percutaneous management of necrotizing pancreatitis. 
HPB 9: 235-239.

42. Safari MT, Miri MB, Ebadi S, Shahrokh S, Houshang A, et al. (2016) 
Comparing the Roles of EUS, ERCP and MRCP in idiopatic Acute 
Recurrent Pancreatitis. Clinical Medicine Insite: Gastoenterology 9: 35-39.

https://www.ncbi.nlm.nih.gov/pubmed/12034923
https://www.ncbi.nlm.nih.gov/pubmed/12034923
https://www.sciencedirect.com/science/article/pii/S2212097113702413
https://www.sciencedirect.com/science/article/pii/S2212097113702413
https://www.researchgate.net/publication/316701332_Management_of_Acute_Pancreatitis
https://www.researchgate.net/publication/316701332_Management_of_Acute_Pancreatitis
https://www.omicsonline.org/open-access/the-atlanta-2012-versus-the-determinantbased-classifications-for-acutepancreatitis-which-one-is-better-2165-7092-1000160.php%3Faid%3D63728
https://www.omicsonline.org/open-access/the-atlanta-2012-versus-the-determinantbased-classifications-for-acutepancreatitis-which-one-is-better-2165-7092-1000160.php%3Faid%3D63728
https://www.omicsonline.org/open-access/the-atlanta-2012-versus-the-determinantbased-classifications-for-acutepancreatitis-which-one-is-better-2165-7092-1000160.php%3Faid%3D63728
https://www.ncbi.nlm.nih.gov/pubmed/26102416
https://www.ncbi.nlm.nih.gov/pubmed/26102416
https://www.ncbi.nlm.nih.gov/pubmed/26102416
https://pubs.rsna.org/doi/abs/10.1148/rg.2016150097
https://pubs.rsna.org/doi/abs/10.1148/rg.2016150097
https://pubs.rsna.org/doi/abs/10.1148/rg.2016150097
E:\IJGDT\IJGDT-136\IJGDT_Authoor_Proof\Guadagni%20S%2C%20Cengeli%20I%2C%20Palmeri%20M%2C%20Bastiani%20L%2C%20Bertolucci%20A
E:\IJGDT\IJGDT-136\IJGDT_Authoor_Proof\Guadagni%20S%2C%20Cengeli%20I%2C%20Palmeri%20M%2C%20Bastiani%20L%2C%20Bertolucci%20A
E:\IJGDT\IJGDT-136\IJGDT_Authoor_Proof\Guadagni%20S%2C%20Cengeli%20I%2C%20Palmeri%20M%2C%20Bastiani%20L%2C%20Bertolucci%20A
https://www.ncbi.nlm.nih.gov/pubmed/2902491
https://www.ncbi.nlm.nih.gov/pubmed/2902491
https://www.ncbi.nlm.nih.gov/pubmed/2902491
https://www.ncbi.nlm.nih.gov/pubmed/2902491
https://www.ncbi.nlm.nih.gov/pubmed/8418402
https://www.ncbi.nlm.nih.gov/pubmed/8418402
https://www.ncbi.nlm.nih.gov/pubmed/8418402
https://www.ncbi.nlm.nih.gov/m/pubmed/3254001/
https://www.ncbi.nlm.nih.gov/m/pubmed/3254001/
https://www.ncbi.nlm.nih.gov/m/pubmed/3254001/
https://www.ncbi.nlm.nih.gov/pubmed/8995085
https://www.ncbi.nlm.nih.gov/pubmed/8995085
https://www.ncbi.nlm.nih.gov/pubmed/8995085
https://www.ncbi.nlm.nih.gov/pubmed/8995085
https://www.ncbi.nlm.nih.gov/pubmed/17846851
https://www.ncbi.nlm.nih.gov/pubmed/17846851
https://www.ncbi.nlm.nih.gov/pubmed/17846851
https://www.ncbi.nlm.nih.gov/pubmed/18528624
https://www.ncbi.nlm.nih.gov/pubmed/18528624
https://www.ncbi.nlm.nih.gov/pubmed/18528624
https://www.ncbi.nlm.nih.gov/pubmed/18528624
https://www.ncbi.nlm.nih.gov/pubmed/18243826
https://www.ncbi.nlm.nih.gov/pubmed/18243826
https://www.ncbi.nlm.nih.gov/pubmed/18243826
https://www.ncbi.nlm.nih.gov/pubmed/18243826
https://www.ncbi.nlm.nih.gov/pubmed/22592743
https://www.ncbi.nlm.nih.gov/pubmed/22592743
https://www.ncbi.nlm.nih.gov/pubmed/22592743
https://www.ncbi.nlm.nih.gov/pubmed/22592743
https://www.ncbi.nlm.nih.gov/pubmed/20975316
https://www.ncbi.nlm.nih.gov/pubmed/20975316
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
https://www.ncbi.nlm.nih.gov/pubmed/16371734
http://dx.doi.org/10.15344/2393-8498/2014/102
https://doi.org/10.15344/2393-8498/2018/136
https://www.ncbi.nlm.nih.gov/pubmed/26729193
https://www.ncbi.nlm.nih.gov/pubmed/26729193
https://www.ncbi.nlm.nih.gov/pubmed/26729193
https://www.ncbi.nlm.nih.gov/pubmed/26729193
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5016369/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5016369/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5016369/
https://www.omicsonline.org/open-access/update-on-acute-pancreatitis-2165-7092-1000177.php%3Faid%3D80312
https://www.omicsonline.org/open-access/update-on-acute-pancreatitis-2165-7092-1000177.php%3Faid%3D80312
https://www.ncbi.nlm.nih.gov/pubmed/20410514
https://www.ncbi.nlm.nih.gov/pubmed/20410514
https://www.ncbi.nlm.nih.gov/pubmed/20410514
https://www.ncbi.nlm.nih.gov/pubmed/28838972
https://www.ncbi.nlm.nih.gov/pubmed/28838972
https://www.ncbi.nlm.nih.gov/pubmed/28838972
E:\IJGDT\IJGDT-136\IJGDT_Authoor_Proof\van%20Baal%20MC%2C%20van%20Santvoort%20HC%2C%20Bollen%20TL%2C%20Bakker%20OJ
E:\IJGDT\IJGDT-136\IJGDT_Authoor_Proof\van%20Baal%20MC%2C%20van%20Santvoort%20HC%2C%20Bollen%20TL%2C%20Bakker%20OJ
E:\IJGDT\IJGDT-136\IJGDT_Authoor_Proof\van%20Baal%20MC%2C%20van%20Santvoort%20HC%2C%20Bollen%20TL%2C%20Bakker%20OJ
https://www.springermedizin.de/surgical-treatment-of-acute-pancreatitis/8491116
https://www.springermedizin.de/surgical-treatment-of-acute-pancreatitis/8491116
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4735000/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4735000/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4735000/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2063608/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2063608/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4915784/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4915784/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4915784/

