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Abstract

Background Acute pancreatitis remains an unpredictable, po-
tentially lethal disease with significant morbidity and mortal-
ity rates. New insights in the pathophysiology of acute pan-
creatitis have changed management concepts. In the first
phase, characterized by a systemic inflammatory response
syndrome, organ failure, not related to infection but rather to
severe inflammation, dominates the focus of treatment. In the
second phase, secondary infectious complications largely de-
termine the clinical outcome. As infection is associated with
increased mortality in acute pancreatitis, numerous prophy-
lactic strategies have been explored in the past two decades.
Purpose This review describes the strategies that have been
developed to lower the infection rate, in an attempt to lower
mortality. Antibiotic prophylaxis has been the subject of many
RCT’s without showing convincing evidence of their efficacy.
Probiotics, although theoretically capable of lowering the rate
of infection, also had no effect on infectious complications, and
consequently, no effective strategy to lower the rate of infec-
tious complications is currently available. In the second part of
this review, new approaches for necrosectomy that have been
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designed by different centers around the world are discussed.
All the interventional techniques have in common their aim to
lower the invasive character, hypothesizing that lowering the
surgical trauma will improve survival and lower complication
rates. Recent advances include postponing intervention as a
strategy to facilitate necrosectomy and improve prognosis and
the “step-up approach” in case of infected necrosis. The step-up
approach includes percutancous catheter drainage as the first
step, to be followed by necrosectomy, either through a minimal-
ly invasive approach or by open necrosectomy, as the next step.
Conclusions All attempts to develop treatment strategies to
lower the infection rate in acute pancreatitis have failed.
Accumulating evidence is emerging to show that the combina-
tion of centralization, the use of catheter drainage as the first step
of invasive treatment, and the development of minimally inva-
sive techniques, improve the outlook for patients with infected
necrosis. It is uncertain at this point in time as to which of the
three effects is dominant in the improvement of prognosis.

Keywords Necrotizing pancreatitis - Surgical treatment -
New developments

Introduction

Acute pancreatitis is a relatively common, potentially life-
threatening disease. It is the third most common gastrointestinal
disorder requiring acute hospitalization in the United States, with
annual costs exceeding $2 billion (1, 2). Approximately 20 % of
patients develop severe acute pancreatitis (3). Severe pancreatitis
is associated with a mortality of 15-30 %, whereas mortality of
mild pancreatitis is only 0—1 % (4). Organ failure is the most
important determinant for mortality in acute pancreatitis (4).
However, in around 30 % of patients with necrotizing pancrea-
titis, secondary infection of necrosis occurs, mostly 3—4 weeks
after the onset of disease (4). If left untreated, mortality of
infected necrosis approaches 100 % (3).
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In most Western countries, gallstones are the cause of
pancreatitis in approximately 50 % of patients and alcohol in
20 %. In about 20 % of cases, the cause remains unknown
(idiopathic). The remaining 10 % constitutes a rather large
group of possible causes of acute pancreatitis, which include
hypercalcemia, hypertriglyceridemia, medications, hereditary
causes, sphincter of Oddi dysfunction, pancreas divisum, pan-
creatic neoplasms, and others.

In the last years, data has become available to lend
evidence-based support for changes in the surgical approach
to pancreatitis, specifically for those patients who develop
infected necrosis at some point in the course of the disease.

Diagnosis and clinical course
Clinical presentation

The diagnosis of acute pancreatitis is based on two or more
of the following criteria: (a) severe abdominal pain, (b)
serum amylase or lipase three or more times the upper limit
of normal, (c) computed tomography (CECT) findings of
acute pancreatitis. Usually, the first two criteria are
present and CECT is not required. It takes at least 72—
96 h of disease for a CECT scan to demonstrate relevant
morphological changes like intra- and/or peripancreatic ne-
crosis or fluid collections.

Clinical course

Acute pancreatitis runs a biphasic clinical course. The first
phase (i.e., 1-2 weeks after onset of symptoms) is character-
ized by a systemic inflammatory response syndrome (SIRS).
Organ failure in the SIRS phase is usually not related to
infection but rather a direct result of severe systemic inflam-
mation. Infectious complications like bacteremia and (venti-
lator associated) pneumonia do, however, occur in the first
week of admission (4). Early organ failure may affect all
organ systems and is diagnosed at a median of 2 days after
admission, but may already be present from the start. Half of
all fatal cases in acute pancreatitis are related to organ failure
and the other half is related to infected necrosis. A recent
systematic review of cohort studies demonstrated that the
mortality of organ failure in acute pancreatitis is 32 % (5).
Mortality in patients with both organ failure and infected
necrosis is 43 % (5).

The second phase (i.e., after 1-2 weeks) is characterized
by a counteractive anti-inflammatory response syndrome
(CARS). Organ failure in the CARS phase is related to
infections, such as infected necrosis.

With reference to the biphasic course, three scenarios can
develop in severe acute pancreatitis: (a) Improvement with
supportive measures, after early onset organ failure followed
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by deterioration in and around the third—fourth week of
admission, often because of infection of necrosis. Further
interventional treatment is usually indicated. (b) Clinical
deterioration without distinct early organ failure, in and
around the third—fourth week of admission. With this sce-
nario, the chances of infected necrosis as the cause of clinical
deterioration are also high. (c) Early onset organ failure that
does not improve, even after 2-3 weeks of supportive treat-
ment. Here, fine needle aspiration (FNA) of the peripancreatic
collection (if no gas bubbles are present on CECT) may be
performed to confirm or rule out infection and thus determine
the need for intervention.

Laboratory investigation

Etiology of acute pancreatitis should be determined imme-
diately on admission as this may be the only episode when
there are significant clinical consequences like endoscopic
retrograde cholangiopancreaticography (ERCP) with endo-
scopic sphincterotomy (ES) in case of gallstones as the cause
of disease. Laboratory investigation should include liver
function tests, calcium, and triglycerides. The latter two are
often forgotten but hypercalcemia (usually related to hyper-
parathyroidism) and hypertriglyceridemia (arbitrarily >15-
mmol/l) both need treatment to prevent recurrence of pan-
creatitis after recovery from the first attack.

Imaging

The most relevant imaging modality on admission is a
transabdominal ultrasound in order to detect gallstones or
sludge in the gallbladder or in the common bile duct.

The diagnosis biliary pancreatitis is made on the basis of
imaging (in the presence of documented gallstones or sludge)
but can also be made in the absence of stones or sludge. In the
absence of gallstones or sludge, a widened common bile duct
(>8 mm if age <5 years or >10 mm if age >75 years) or alanine
amino transferase (ALAT) >100 U/l with ALAT > ASAT may
suffice. If the etiology remains unknown and other causes than
gallstones are excluded, endoscopic ultrasound can reveal gall-
stones or sludge in the gallbladder or common bile duct to
support an indication for ERCP and ES. CECT scan, performed
in patients who do not improve after the first week of symptoms,
is used to diagnose necrosis and peripancreatic collections.
Inaccuracy in defining peripancreatic collections has crept in
and too often, a homogenous peripancreatic fluid collection is
diagnosed as a “pseudocyst” whereas it actually contains pan-
creatic or peripancreatic necrosis. This misconception is caused
by the incapacity of CECT to demonstrate solid components
(necrosis) in a predominantly fluid collection (Fig. 1a).
Magnetic resonance imaging (MRI; Fig. 1b) or ultrasonography
are modalities capable of showing necrosis with high accuracy,
which, if present, is a prerequisite to discard a collection as a



Langenbecks Arch Surg (2013) 398:799-806

801

Fig. 1 CT and MRI images, performed within 2 days of each other, of a
patient with necrotizing pancreatitis. a CT scan with a typical peripancreatic
collection. The collection appears homogeneous without apparent necrosis.
Often, such a collection is misdiagnosed as a pseudocyst. b MRI, T2-
weighted image shows clearly a large amount of necrosis in the collection.
This is therefore not a pseudocyst, but rather an example of walled-off
necrosis

pseudocyst (6). A true pseudocyst (i.e., fully encapsulated col-
lection containing fluid only) during an episode of acute pan-
creatitis is very rare.

Treatment
Conservative management
SIRS phase (week 1-2)

In the first phase of severe pancreatitis, characterized by a
fulminant systemic inflammatory response, adequate fluid
resuscitation is the mainstay of treatment. A diuresis-
guided fluid regime (goal 1 ml/kg/h urine production) is
sufficient in the initial phase, as long as organ failure is
not yet present. Close monitoring is required and some
patients may require over 20 | of intravenous fluid sup-
plementation in the initial 24 h of severe pancreatitis.
Unrestricted fluid resuscitation may, however, be harmful.
A recent Chinese randomized trial demonstrated that very

rapid fluid supplementation aiming at hematocrit levels <35 %
in 48 h, leads to increased mortality (7). Another more recent
study showed that early fluid resuscitation reduces mor-
bidity (8).

Other treatments in the first phase focuses on preven-
tion of infection (see below) or intervention for rare but
severe complications like the abdominal compartment
syndrome (see below). At this stage, there is no room
for radiologic, endoscopic, or surgical intervention aiming
at removing necrosis: i.e., the necrosis is mostly sterile in
this phase, and patients with sterile necrosis can be treated
conservatively.

CARS phase and thereafter

Systemic signs of infection with or without organ failure
in the weeks to follow, after initial stabilization or im-
provement, strongly suggest infection of pancreatic and/or
peripancreatic necrosis. To anticipate clinical deterioration,
several authors advocate FNA of pancreatic collections
depicted at CECT to establish or exclude infection, at a
weekly basis. However, risks are a false-negative fine
needle aspirate and introduction of infection by aspiration
as such. Additionally, in case of clinical deterioration, a
negative FNA does not withhold the clinician from inter-
vention. Intervention performed in the CARS phase mere-
ly based on clinical signs and symptoms yields infected
necrosis in 92 % of patients (9). Gas bubbles in
peripancreatic collections are generally considered patho-
gnomonic for infected necrosis. A recent Dutch study
confirmed that FNA does not add to the diagnosis of
infection of necrosis (submitted for publication).

Prevention of infection

As infection is associated with increased mortality in acute
pancreatitis, numerous strategies to prevent infection have
been explored in the past two decades. Enteral bacteria,
crossing the mucosal barrier in the first 24 h of disease, are
considered responsible for the majority of these infections. In
a recent study, the first infection (bacteremia or ventilator
associated pneumonia) were diagnosed at a median of § days
after admission, whereas infection of necrosis was diagnosed
median 26 days after admission (4). In a multivariable anal-
ysis in this series, persistent organ failure and bacteremia
were the strongest predictors of mortality.

In mild pancreatitis, enteral nutrition can be started on the
day of admission or the day thereafter as shown in a recent
randomized trial (10). In predicted severe pancreatitis, it is
now generally advised to start enteral nutrition by
nasojejunal feeding tube if the patient is not expected to
resume a normal diet within approximately 3 days. A recent
meta-analysis showed that enteral nutrition reduces both
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infection and mortality when compared to total parenteral
nutrition (11, 12). The optimal route for the administra-
tion of enteral feeding—through a nasojejunal or a naso-
gastric feeding tube—has yet to be established. Results
of ongoing large studies are awaited before using naso-
gastric feeding routinely in patients with severe acute
pancreatitis.

Systemic intravenous antibiotics, selective bowel decon-
tamination, enteral probiotics, and enteral nutrition all have
been tried to lower the rate of infection. In the following
paragraphs, all these strategies are described.

Antibiotic prophylaxis in an attempt to lower the rate of
infectious complications in (predicted) severe acute pancre-
atitis has been the subject of many randomized controlled
trials (RCTs). Although initial, non-blinded, non-placebo
controlled, randomized trials showed somewhat positive ef-
fects, a recent updated meta-analysis clearly demonstrated
no beneficial effect in the routine use of systemic antibiotic
prophylaxis (13, 14).

Probiotics, although theoretically capable of lowering the
rate of infection, had no effect on infectious complications in
a recent randomized controlled trial. Probiotics were, how-
ever, associated with a twofold higher mortality rate (15). At
this stage, it therefore seems that the probiotic mixture used
in that study, should no longer be given to patients with
“predicted severe acute pancreatitis.”

Routine selective bowel decontamination (SBD) or selec-
tive oropharyngeal decontamination is nowadays used in
many intensive care units for a variety of indications. The
only RCT performed in necrotizing pancreatitis demonstrat-
ed a reduction in (corrected) mortality in the SBD group,
caused mostly by a reduction of gram-negative infections of
pancreatic necrosis. Yet, up till now, no study has repeated
the effect of SBD on the clinical course of acute pancreatitis
and SBD as a prophylactic strategy in acute pancreatitis has
not gained wide acceptance, but the concept deserves further
exploration (16).

Interventional treatment

Sterile pancreatic necrosis and sterile peripancreatic collec-
tions can usually be treated conservatively. The only excep-
tion is probably severe mechanical complications (i.e., gas-
tric outlet obstruction, duodenal obstruction, or persistent
obstructive jaundice due to common bile duct compression)
at least 1 month into the disease.

Intervention in the SIRS phase (weeks 1-2)
In gallstone pancreatitis, early ERCP with ES may theoreti-
cally prevent further clinical deterioration and reduce the risk

of complications. However, a recent meta-analysis of ran-
domized trials comparing ERCP with conservative treatment
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concluded that there are no benefits in performing routine
ERCP in patients with predicted severe biliary pancreatitis
without cholangitis (17). However, a recent prospective mul-
ticenter study demonstrated that ERCP with endoscopic
sphincterotomy reduces the complication rate in the sub-
group of patients with predicted severe biliary pancreatitis
and cholestasis (18).

Treatment of acute life-threatening complications, like
bleeding (unsuccessfully managed by angiographic
coiling), perforation of a hollow viscus organ, and abdom-
inal compartment syndrome, is the only justification for
surgery in this early SIRS phase. In 1997, a RCT was
published which compared early surgical intervention
within 72 h (“early”) intervention after 12 days (“late”)
(19). The authors terminated this study prematurely be-
cause of a much higher, not yet statistically significant,
mortality for surgery within 72 h (58 vs 27 %). From then
onwards, early necrosectomy was abandoned. The lessons
learned from the past decades are that in the early phase
of acute pancreatitis, the clinical picture is dominated by
SIRS while infection of necrosis plays essentially no role.
In the absence of suspicion of abdominal compartment
syndrome, bowel ischemia, or other acute complications,
there is no benefit at all to be expected from surgical
exploration. If exploratory laparotomy is performed for
acute complications, it is best advised not to explore the
lesser sac and not to perform a necrosectomy because
there is risk of introducing infection and bleeding
complications.

According to the 2007 International Consensus meeting,
abdominal compartment syndrome is defined by an intra-
abdominal pressure higher than 20 mm Hg with signs of new
organ failure (20). Although the optimal treatment strategy
of abdominal compartment syndrome has yet to be defined,
percutaneous drainage can be used as an initial step if intra-
abdominal drainable fluid is present. If this does not lead to
immediate clinical improvement or if there is no drainable
fluid left, a decompression laparotomy is the next step. Most
authors advise not to explore the pancreas during this oper-
ation because it is too early to remove necrosis safely and
there is a risk of infection of the necrosis, probably still
sterile at that stage.

Decompression, by drainage or surgery of peripancreatic
fluid collections, in patients with (multi-)organ failure, is not
indicated, as long as the pancreatic collections are not
infected and do not cause obstruction of the digestive tract
or common bile duct. Percutaneous drainage may seem
alluring, but sterile collections may become iatrogenically
contaminated by the percutaneous drains. A recent random-
ized study, actually advocating the strategy of draining sterile
collections, reported on a significant increase in infected
necrosis due to the practice of routine percutaneous drainage
(21, 22).
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Intervention in the second phase or CARS phase

The CARS phase or second phase is the phase where the
patient is threatened by yet another episode of systemic
infection or sepsis, caused most often by secondary infection
of pancreatic and/or peripancreatic necrosis. Documented
infection (by FNA or “gas” on CT scan) or suspected infec-
tion of pancreatic or peripancreatic necrosis in combination
with systemic signs of infection and an encapsulated collec-
tion represents the accepted indication for intervention.

Once the stage for intervention has been reached, there is a
choice between (minimally invasive) surgical, endoscopic,
and radiologic percutaneous techniques. Open necrosectomy,
with or without closed retroperitoneal lavage and with or
without open packing, has been the standard for surgical
treatment of infected necrosis for the last decades.

A recent Dutch multicenter-randomized patients with acute
necrotizing pancreatitis pancreatitis: a step-up approach or open
necrosectomy for infected necrosis (PANTER) trial in patients
with documented or suspected infection of necrosis compared
primary open necrosectomy with a minimally invasive “step-up
approach (8).” The step-up approach consisted of percutaneous
or transgastric drainage, followed if necessary, by drain-guided
minimally invasive necrosectomy. A significant difference in
major complications and costs was observed, all in favor of the
step-up approach. The study was not powered to detect a
difference in mortality as the primary endpoint and as a conse-
quence, no significant difference was found.

In addition to all the advantages of the step-up approach
described above, 35 % of patients who were treated by the
step-up approach did not need any further intervention than
percutaneous drainage only. Therefore, the step-up approach
should be considered the new treatment paradigm for
infected pancreatic necrosis. The type of additional interven-
tion after drainage was not the subject of that study and needs
to be left to the discretion of the treating surgeon

In the decades before this Dutch RCT, percutaneous drain-
age has been the subject of many, mostly uncontrolled, obser-
vational studies. A recent systematic review suggested that
percutaneous drainage can be the only treatment needed in up
to 55 % of patients with necrotizing pancreatitis. In this review,
patients had a rate of preoperative organ failure of 77 %, and
ultimately, 17 % of patients died. The technical success rate was
99 % (2,243). A multicenter series from USA and Canada
found that 25 % of 40 patients with infected necrotizing pan-
creatitis can be treated with percutancous drainage alone (23).

The overall message of these studies is that in patients
who do not improve after technically adequate drainage,
necrosectomy should be performed as the next step. The
percutaneous drain, together with the CECT scan, can be
used as a roadmap for (minimally invasive) necrosectomy.

Percutaneous (or transgastric) drainage should be considered
the first step of intervention and the indication for drainage

should be the same as has been used in the (recent) past for
surgical necrosectomy. However, the results of the Dutch RCT
should not be interpreted as a license to drain any collection that
may develop into infected necrosis at a later stage.

Minimally invasive necrosectomy

Different techniques have been described from Glasgow,
Seattle, and Liverpool. The technique developed by Carter
and Imrie from Glasgow, modified by the group from
Liverpool is a strictly percutaneous minimally invasive retro-
peritoneal necrosectomy using an operating nephroscope (24).

Both in the United States and Netherlands, the most often
used minimally invasive surgical intervention is the “video-
assisted retroperitoneal debridement (VARD)” technique, de-
veloped in Seattle (25-27). For review of the complete proce-
dure: see http://www.youtube.com/watch?v=Xicl4a7Q768 or
search YouTube “VARD pancreatitis.” The relevant steps are
illustrated in Fig. 2a—e. The designers of the different tech-
niques stress that the goal of surgery is to remove as many
loosely adherent pieces of necrosis as possible and not to
remove all necrosis, in order to reduce the risk of bleeding
and to leave the remnants of necrosis to be resorbed. Although
repeated necrosectomy is often required with the percutaneous
techniques, the VARD technique is mostly a one-stage proce-
dure. Postoperative continuous drainage is part of the VARD
technique and not so much of the other minimally invasive
procedures.

Endoscopic transluminal necrosectomy

Endoscopic transluminal/transgastric necrosectomy (ETN) is
another rapidly expanding appealing strategy for necrosectomy
with promising results in non-controlled studies. Of all the
techniques available, this technique is theoretically the least
invasive and pancreatic fistulas will not develop, since pancre-
atic juice will drain to the stomach. The technique shares the
disadvantage of the need for repeated, multiple procedures to
remove sufficient amounts of necrosis with the Glasgow and
the Liverpool percutaneous techniques (28-30).

A recent randomized controlled trial comparing the effect
of ETN and surgery showed that both the effects on immuno-
logical response after intervention and postprocedural compli-
cations were significantly in favor of ETN (31). The numbers
were small and all sorts of procedures were used in the
surgical arm. The results need confirmation in a larger trial
with uniform surgical procedures in the surgical necrosectomy
arm. This trial is currently well underway in The Netherlands.

Open necrosectomy

Until the results of the PANTER trial were published, pri-
mary open necrosectomy was considered the reference
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Fig. 2 a Contrast-enhanced CT
scan with drain inserted. b The
VARD procedure is about to be
started, guided by the
percutaneous drain as shown in
Fig. 1a. ¢ Subcutaneous fat is
removed and transected, on the
way to the necrotic cavity
(walled-off necrosis). d The
cavity has been opened, the
laparoscope has been introduced,
continuous rinsing is performed
to identify necrotic debris and
necrotic lumps. e The
laparoscope has been
temporarily removed in order to
facilitate large necrotic lump. f
The necrosis tissue has been
largely removed, the different
layers have been sutured, and
drains for continuous lavage
have been inserted

standard of treatment in patients with infected necrotizing
pancreatitis. One of the most frequently used techniques of
open necrosectomy for infected necrosis is laparotomy with
placement of retroperitoneal lavage system after complete
necrosectomy has been performed. In this technique, initially
described by Rau et al., drains are placed in the lesser sac
after necrosectomy. These drains will be continuously
lavaged with increasing amounts (2—4—6 1) of saline per
day. The exact role (strictly mechanical, preventing clotting
or by dilution of the pancreatic juice) of the lavage is un-
known. The mortality of this technique is approximately
25 % (32).

Another open approach is open necrosectomy and closed
packing. The group from Boston reported 11 % mortality in
167 patients (33). Necrosis is approached through the trans-
verse mesocolon and debrided bluntly, with the goal of
removing all necrotic tissue and particulate debris. The
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resulting cavity is then packed with gauze-stuffed Penrose
drains that are removed one by one after a week.

Some centers use the “open abdomen strategy” with reg-
ular, planned relaparotomies as routine intervention strategy.
The mortality of this procedure, when used routinely, is 70 %
and it is advised to use this only as a “rescue strategy.” The
use of these techniques is rapidly expanding but the exact
place and indication for any of these three options has not
been sorted out yet.

Timing of intervention

Timing and choice of the type of intervention under close
guidance by a multidisciplinary team are crucial. A system-
atic review of cohort studies concluded that postponing
interventions until the intra- and/or extrapancreatic collec-
tions are encapsulated, a process that usually takes 4 weeks,
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is beneficial. Such encapsulated collections are now called
“walled-off necrosis.”

In some scenarios, encapsulation of pancreatic collections
may not have been completed when clinical deterioration
occurs. In order to postpone surgical intervention and to
prevent bacteremia or sepsis, the administration of broad
spectrum antibiotics is crucial in order to buy time and to
allow the collection to further encapsulate. In the previously
mentioned review, necrosectomy was performed at a median
of 27 days after onset of disease, with a mortality rate of 25 %.
Based on the current literature, postponing of intervention,
preferably until 4 weeks after onset of disease, is widely
accepted as the strategy of choice. A recently published study
on a large prospective cohort of patients with necrotizing
pancreatitis, the association between timing of intervention
and outcome with logistical regression corrected for con-
founders, clearly showed the beneficial effect of postponing
surgical intervention to allow for the necrosis to encapsulate;
facilitating successful necrosectomy (34, 35). The length of
the interval between the onset of symptoms and timing of
intervention is mainly determined by the completeness of
encapsulation and the clinical condition of the patient.

This policy is obviously only applicable to the subset of
patients who survive the initial phase of SIRS and develop
infection of necrosis in the phase of CARS.

Result of necrosectomy

All recent series suggest a decrease in mortality due to the
use of minimal invasive techniques from over 30 to around
15-20 %. Indeed, even in the largest series from Glasgow,
mortality still remains in the order of 15-20 %.
Percutaneous drainage is the only least-invasive technique
for treatment of infected necrosis with a success rate (no open
necrosectomy needed) of 25-55 % and mortality ranging from
15-20 %. However, results are difficult to weigh and to
balance out against other minimally invasive techniques be-
cause of differences in patient selection and clinical details of
treatment and follow-up. ETN is probably the next in line as
far as invasiveness of the technique is concerned. Success
rates are higher, between 80 and 93 % and mortality is lower,
ranging from 0 to 6 %. Most of the published series suffer
from selection bias and the rate of infection in some series is
unacceptably low, raising the question of whether these pa-
tients needed necrosectomy at all. Percutaneous techniques,
including VARD, need open necrosectomy in quite a high
proportion of patients and mortality is around 20 %.

Prevention of recurrent pancreatitis

If gallstones are the cause of pancreatitis, cholecystectomy,
possibly with bile duct clearance, is required to prevent

recurrent episodes of biliary pancreatitis. The optimal timing
of cholecystectomy is subject to debate. (36) Most authors
propose to perform cholecystectomy during the index admis-
sion in case of mild biliary pancreatitis although some claim
that this may be technically more difficult. The latter claim,
however, is not substantiated by data reported in the litera-
ture. Because level 1 evidence on this subject is lacking, the
Dutch Pancreatitis Study Group is currently performing the
PONCHO trial to determine the optimal timing of cholecys-
tectomy in patients with mild biliary pancreatitis (http:/
www.controlled-trials.com/isrctn/pf/72764151) Conversely,
Nealon et al. demonstrated that early cholecystectomy in
patients with severe pancreatitis (i.e., necrotizing pan-
creatitis) may be harmful as pancreatic collections may
become infected due to cholecystectomy with dismal
outcome (36).

Conclusion

Acute pancreatitis remains an unpredictable potentially le-
thal disease with significant morbidity and mortality rates.
Recent advances include:

—  Postponing intervention as a way to facilitate necrosectomy
and improve prognosis, (albeit the exact timing of interven-
tion demands further study).

—  The use of catheter drainage (rather than necrosectomy)
as the first therapeutic step in case of suspected or
documented infected necrotizing pancreatitis.

— The best technique for necrosectomy has yet to be
established. Open necrosectomy therefore still remains a
feasible option for treatment of patients with infected
necrosis in whom primary percutaneous drainage has
failed.
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