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Surgical management of severe pancreatitis including sterile necrosis

Werner Hartwig, Jens Werner, Christoph A. Müller, Waldemar Uhl, and Markus W. Büchler

Department of General Surgery, University of Heidelberg, Im Neuenheimer Feld 110, 69120 Heidelberg, Germany

usually not indicated in the early course of severe acute pan-
creatitis. Surgery is clearly indicated in patients with proven
infected necrosis. Patients with sterile necrosis should
undergo surgery when there is no clinical improvement within
4 weeks of intensive care treatment. In the majority of patients
a single intervention is sufficient. Reinterventions are rare and
even in patients with abscess formation are not needed, be-
cause these can easily be drained interventionally.
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Introduction

The clinical course of acute pancreatitis varies from a
mild transitory form to a severe necrotizing disease.
Patients with mild pancreatitis respond well to medical
treatment, and morbidity and mortality rates are below
1%. Therefore, the majority of cases can be managed
successfully in a regular ward. Severe pancreatitis with
pancreatic or peripancreatic necrosis and development
of single or multiple organ failure is found in about 15%
to 20% of cases, and these patients need maximal sup-
portive therapy in an intensive care unit (ICU). Identi-
fication of patients who are at risk of developing
complications is essential in the early course of the dis-
ease. Unfortunately, no reliable parameters or scoring
systems exist to predict severe courses of acute pancre-
atitis. Even optimal treatment, including the adminis-
tration of prophylactic antibiotics, cannot stop the
progression of the disease in some patients. Surgery
may then become the treatment of choice in clearly
defined subsets of patients, e.g., those with infected
necrosis. Surgical intervention in sterile necrosis, how-
ever, is controversial.

The present article gives an overview of the surgical
management of severe acute pancreatitis by reviewing
the principal indications (see Table 1), the timing, and
the techniques of surgical intervention. The review
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Abstract
Background/Purpose. Severe pancreatitis develops in 15% to
20% of patients with acute pancreatitis, morphologically char-
acterized by extra- and intrapancreatic necrosis and associ-
ated with single or multiple organ failure. It is well accepted
that surgery is indicated in patients with infected pancreatic
necrosis. However, management of sterile necrosis is still
controversial. In a prospective study, we evaluated the
effect of maximal intensive care unit (ICU) treatment com-
bined with prophylactic antibiotics in patients with necrotizing
pancreatitis.
Methods. A total of 306 consecutive patients with acute
pancreatitis were hospitalized between November 1993 and
August 2001. All patients with necrotizing pancreatitis diag-
nosed by computed tomography received ICU treatment,
including antibiotics (imipenem/cilastin). Fine-needle aspira-
tion of pancreatic necrosis was performed in patients with
clinical signs of sepsis, and necrosectomy combined with con-
tinuous postoperative lavage was indicated when bacterial
testing demonstrated infection. In the presence of sterile ne-
crosis, surgery was only performed when there was no clinical
improvement despite maximal ICU treatment.
Results. Necrotizing pancreatitis was found in 121 patients.
Infected necrosis was verified in 41 patients (34%) at a mean
of 26 days. Four percent of patients with sterile necrosis and
95% of patients with infected necrosis were operated on. The
surgical procedure was successful in 83% of patients as a
single intervention; relaparotomy had to be performed in only
7 patients (17%). Pancreatic abscesses were found in 7
patients; four of these were drained interventionally. The
overall mortality of the patients with necrotizing pancreatitis
was 9.9%. The mortality of patients with sterile and infected
necrosis was 2.5% and 24%, respectively (sterile vs infected;
P � 0.01).
Conclusions. Due to improved intensive care treatment,
including prophylactic antibiotics, surgical intervention is

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.GENERAL ----------------------------------------File Options:     Compatibility: PDF 1.2     Optimize For Fast Web View: Yes     Embed Thumbnails: Yes     Auto-Rotate Pages: No     Distill From Page: 1     Distill To Page: All Pages     Binding: Left     Resolution: [ 600 600 ] dpi     Paper Size: [ 595.3 785.2 ] PointCOMPRESSION ----------------------------------------Color Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitGrayscale Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitMonochrome Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 600 dpi     Downsampling For Images Above: 900 dpi     Compression: Yes     Compression Type: CCITT     CCITT Group: 4     Anti-Alias To Gray: No     Compress Text and Line Art: YesFONTS ----------------------------------------     Embed All Fonts: Yes     Subset Embedded Fonts: No     When Embedding Fails: Warn and ContinueEmbedding:     Always Embed: [ ]     Never Embed: [ ]COLOR ----------------------------------------Color Management Policies:     Color Conversion Strategy: Convert All Colors to sRGB     Intent: DefaultWorking Spaces:     Grayscale ICC Profile:      RGB ICC Profile: sRGB IEC61966-2.1     CMYK ICC Profile: U.S. Web Coated (SWOP) v2Device-Dependent Data:     Preserve Overprint Settings: Yes     Preserve Under Color Removal and Black Generation: Yes     Transfer Functions: Apply     Preserve Halftone Information: YesADVANCED ----------------------------------------Options:     Use Prologue.ps and Epilogue.ps: No     Allow PostScript File To Override Job Options: Yes     Preserve Level 2 copypage Semantics: Yes     Save Portable Job Ticket Inside PDF File: No     Illustrator Overprint Mode: Yes     Convert Gradients To Smooth Shades: No     ASCII Format: NoDocument Structuring Conventions (DSC):     Process DSC Comments: NoOTHERS ----------------------------------------     Distiller Core Version: 5000     Use ZIP Compression: Yes     Deactivate Optimization: No     Image Memory: 524288 Byte     Anti-Alias Color Images: No     Anti-Alias Grayscale Images: No     Convert Images (< 257 Colors) To Indexed Color Space: Yes     sRGB ICC Profile: sRGB IEC61966-2.1END OF REPORT ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<     /ColorSettingsFile ()     /LockDistillerParams false     /DetectBlends false     /DoThumbnails true     /AntiAliasMonoImages false     /MonoImageDownsampleType /Bicubic     /GrayImageDownsampleType /Bicubic     /MaxSubsetPct 100     /MonoImageFilter /CCITTFaxEncode     /ColorImageDownsampleThreshold 1.5     /GrayImageFilter /DCTEncode     /ColorConversionStrategy /sRGB     /CalGrayProfile ()     /ColorImageResolution 150     /UsePrologue false     /MonoImageResolution 600     /ColorImageDepth -1     /sRGBProfile (sRGB IEC61966-2.1)     /PreserveOverprintSettings true     /CompatibilityLevel 1.2     /UCRandBGInfo /Preserve     /EmitDSCWarnings false     /CreateJobTicket false     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDict << /K -1 >>     /ColorImageDownsampleType /Bicubic     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)     /ParseDSCComments false     /PreserveEPSInfo false     /MonoImageDepth -1     /AutoFilterGrayImages true     /SubsetFonts false     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /ColorImageFilter /DCTEncode     /AutoRotatePages /None     /PreserveCopyPage true     /EncodeMonoImages true     /ASCII85EncodePages false     /PreserveOPIComments false     /NeverEmbed [ ]     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /AntiAliasGrayImages false     /GrayImageDepth -1     /CannotEmbedFontPolicy /Warning     /EndPage -1     /TransferFunctionInfo /Apply     /CalRGBProfile (sRGB IEC61966-2.1)     /EncodeColorImages true     /EncodeGrayImages true     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /Optimize true     /ParseDSCCommentsForDocInfo false     /GrayImageDownsampleThreshold 1.5     /MonoImageDownsampleThreshold 1.5     /AutoPositionEPSFiles false     /GrayImageResolution 150     /AutoFilterColorImages true     /AlwaysEmbed [ ]     /ImageMemory 524288     /OPM 1     /DefaultRenderingIntent /Default     /EmbedAllFonts true     /StartPage 1     /DownsampleGrayImages true     /AntiAliasColorImages false     /ConvertImagesToIndexed true     /PreserveHalftoneInfo true     /CompressPages true     /Binding /Left>> setdistillerparams<<     /PageSize [ 576.0 792.0 ]     /HWResolution [ 600 600 ]>> setpagedevice



430 W. Hartwig et al.: Surgical management of necrotizing pancreatitis

includes our own experience of the past 8 years, during
which we treated 121 patients suffering from necrotiz-
ing pancreatitis who were recorded prospectively.

Clinical course of acute pancreatitis

Severe necrotizing pancreatitis is a challenging disease
which progresses in two phases. The first 2 weeks after
the onset of symptoms are characterized by the systemic
inflammatory response syndrome (SIRS). The release
of proinflammatory mediators is thought to contribute
to the pathogenesis of SIRS-associated pulmonary, car-
diovascular, and renal insufficiency. Mediators include
pancreatic proteases, cytokines, reactive oxygen spe-
cies, and many more.1–3 It is important to note that SIRS
in the early phase of severe pancreatitis is frequently
found in the absence of pancreatic infection. Today,
only few patients with severe acute pancreatitis die
of SIRS-associated complications, because diagnostics
and intensive care therapy have been improved pro-
gressively.4 However, randomized trials have failed to
establish specific drugs for the early treatment of acute
pancreatitis.5–7

Prior to the introduction of prophylactic antibiotic
treatment, infection of pancreatic necrosis developed in
the second and third week after onset of the disease,
and was reported in 40% to 70% of patients with necro-
tizing pancreatitis.8–10 Today, infection of pancreatic
necrosis is still the most important risk factor in severe
pancreatitis, and sepsis-related multiple organ failure is
the main life-threatening complication, with a mortality
rate of up to 50%.11,12 Evidence has been provided that
there is a positive correlation between the frequency of
infection and the extent of pancreatic and peripan-
creatic necrosis,8,13 and that most microorganisms found
in infected necrosis are of enteric origin.8,9 However,
despite all the advances in ICU therapy, infected pan-
creatic necrosis with consecutive septic multiple organ
failure still bears an extremely high mortality rate.11,14 In
this respect, several surgical approaches have been ad-
vocated to improve the outcome of patients with necro-
tizing pancreatitis.

Management of infected necrosis

When pancreatic necrosis has developed, the dif-
ferentiation between sterile and infected necrosis is
essential for the management of patients. Proven
infected necrosis, as well as septic complications
resulting from pancreatic infection, are well accepted
indications for surgical treatment.4,15,16 The mortality
rate for these patients is higher than 30%, and more
than 80% of fatal outcomes in acute pancreatitis are
due to septic complications.8,11,17 When treated non-
surgically, mortality rates of up to 100% have been
reported for infected necrosis associated with multiple
organ failure.18 With surgical treatment, the mortality
rate for patients with infected pancreatic necrosis was
lowered to about 20% to 30% in various specialized
centers.11,19,20

For the differentiation of sterile and infected necro-
sis, fine-needle aspiration (FNA) of pancreatic or
peripancreatic necrosis has been established as an
accurate, safe, and reliable technique.9,21,22 FNA can be
guided by either computed tomography (CT) or ultra-
sonography, and should be performed in patients who
present with clinical signs of sepsis. The complication
rate of this procedure is low, with only very few serious
complications, such as bleeding or aggravation of acute
pancreatitis.23,24 Bacterial tests, including Gram staining
and culture of the aspiration material, have a diagnostic
sensitivity and specificity of 88% and 90%, respec-
tively.25 It is important that only those patients who
present clinical signs of sepsis should undergo FNA,
because FNA bears a potential risk of secondary
infection.

At our institution, prophylactic antibiotics
(imipenem/cilastin 3–4 � 0.5g) are administered early
in the course of necrotizing pancreatitis. In a series of
121 patients with necrotizing pancreatitis, CT guided
FNA verified infected necrosis in 34% of patients at a
mean of 26 days (range, 10–49 days) after onset of
symptoms. No complications were associated with FNA
in this series.

Table 1. Indications for surgery in acute necrotizing pancreatitis

Characteristics of patients Surgery requirement

Sterile necrosis, no organ failure No surgery
Sterile necrosis with single/multiple organ failure No surgery
Sterile necrosis, with nonresponding or progressing Surgery may be indicated (�4
MOF despite maximal ICU therapy weeks), more trials required
Infected necrosis Indication for surgery

MOF, Multiple organ failure; ICU, intensive care unit
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Management of sterile necrosis

Sterile necrosis, in general, is no indication for surgery,
because several reports have demonstrated that
patients with sterile necrosis can be managed well non-
operatively.4,19 In a series of 38 patients with necrotizing
pancreatitis, Bradley and Allen19 reported an overall
survival rate of 100% in patients with sterile necrosis
treated conservatively. However, when sterile necrosis
is associated with organ failure, the role of surgery
remains controversial.26–30 It is still unclear why some
patients with sterile necrosis can be treated nonsur-
gically while others die without timely intervention.

The manifestation of single or multiple organ failure
in acute pancreatitis is associated with mortality rates of
23% to 75%, no matter whether the pancreatic necrosis
is infected or sterile.26,29–31 Therefore, some authors have
favored surgical therapy in extended pancreatic necro-
sis. Theoretically, necrosectomy eliminates the risk of
the necrosis getting infected. Furthermore, removal of
the necrosis is thought to prevent or reduce the risk
of inflammatory mediators and toxic substances being
released into the systemic circulation, thereby amelio-
rating the systemic inflammatory response. However,
because proinflammatory mediators are released very
early in the course of the disease,32 surgery is not the
tool to interfere with the stimulation of the various
cascade systems contributing to SIRS. Another draw-
back of early surgery is the risk of secondary infection of
preoperative sterile necrosis, which has been shown in
about 30% of patients.28,33,34 Thus, surgical intervention
in sterile necrosis even seems harmful, with worsening
of the prognosis of patients. ICU therapy, including
prophylactic antibiotic treatment in the early phase, has
been shown to generate better survival.4,35–37

Nevertheless, some patients do not improve despite
maximal therapy in the ICU. In this subset of patients,
some authors advocate surgery. In a large retrospective
series of 172 patients with sterile necrosis published
by Beger’s group (Rau et al.28), 62% of patients were
managed surgically, whereas the remainder were
treated conservatively. The surgical group was charac-
terized by higher Ranson and Acute Physiology and
Chronic Health Evaluation (APACHE) II scores and
higher C-reactive protein serum levels on admission.
Mortality rates were not significantly different between
the two groups, at 13.1% for the surgically treated
patients and 6.2% for those treated nonsurgically. It
was concluded that the presence of persistent or
progressive organ complications despite maximal ICU
treatment is an indication for surgery in patients with
sterile necrosis. However, there is no established uni-
form definition of when a patient should be considered
a “nonresponder” to ICU therapy. Also, in the rare
event of rapidly progressive multiple organ failure in

the first days of acute pancreatitis despite ICU therapy,
so-called “fulminant acute pancreatitis”, surgery may
be indicated. Given the poor outcome with both surgi-
cal and conservative therapy and the lack of published
data, the optimal therapy for this subset of patients
remains unclear.36,38

Our experience is in agreement with the widely estab-
lished approach of managing sterile necrosis initially
nonsurgically. In a series of 121 consecutive patients
with acute necrotizing pancreatitis (between 1993 and
2001), only 2 of 80 patients with sterile necrosis died,
giving a mortality rate of 2.5%. Of these 2 patients, 1
patient died of severe respiratory distress syndrome,
not responding to resuscitation. Autopsy revealed
massive retroperitoneal necrosis and severe lung injury.
The other patient developed early multiple organ
failure which did not respond to intensive care treat-
ment, and surgery was performed. One week after
surgical debridement of sterile necrosis, infection
with methicillin-resistant Staphylococcus aureus and
Candida albicans was found, and the patient died of
septic multiple organ failure a few days later. Two more
patients with sterile necrosis who were operated on
because of persistent multiple organ failure despite
maximum ICU treatment survived (Fig. 1).

Timing of surgery

Patients with severe necrotizing pancreatitis can
progress to a critical condition within a few hours or
days after the onset of symptoms. In the early course
of the disease, patients are at high risk of death

Fig. 1. Three hundred and six consecutive patients with acute
pancreatitis grouped according to the status of infection and
treatment modality — the authors’ experience. Values in
parentheses indicate the number of patients in each group
who died



432 W. Hartwig et al.: Surgical management of necrotizing pancreatitis

from cardiovascular or pulmonary failure. Years ago,
early surgical intervention was favored, especially if
systemic organ complications were requiring a quick
response.29,39,40 Furthermore, if diagnosis remained un-
clear despite various examinations, surgery had been
requested.41 Today, there is general agreement that sur-
gery in severe pancreatitis should be performed as late
as possible. The rationale for late surgery is the ease
of identifying well-demarcated necrotic tissue from
the viable parenchyma, with the effect of limiting the
extent of surgery to pure debridement. This approach
decreases the risk of bleeding and minimizes the
surgery-related loss of vital tissue which leads to
surgery-induced endocrine and exocrine pancreatic
insufficiency.42

Mortality rates of up to 65% have been described
with early surgery in severe pancreatitis,8,43–45 question-
ing the benefit of surgical intervention within the first
days after onset of symptoms. In the single prospective
and randomized clinical trial comparing early (within
48–72 h of symptoms) versus late (at least 12 days after
onset) debridement in patients with severe pancreatitis,
the mortality rates were 56% and 27%, respectively.44

Although the difference did not reach statistical signifi-
cance, the trial was terminated because of the evident
risk of early surgery.

In our experience, surgery should not be performed
earlier than 4 weeks after the onset of symptoms. The
optimal surgical conditions for necrosectomy are pre-
sent in the later phase of the disease, when necrosis
is demarcated. The initial hemodynamic instability can
be treated effectively in the ICU. As we avoided surgery
in the early course of the disease, we had hardly any
deaths, even in patients with multiple organ failure. In
conclusion, only in the case of proven infected necrosis
or in the rare case of a complication such as massive
bleeding or bowel perforation, must early surgery be
performed.4

Surgical procedures (Table 2)

In most patients with necrotizing pancreatitis, surgery
is performed to remove infected necrotic pancreatic
tissue. The aim is to control the focus, so that further
complications are avoided by stopping the progress of
infection and the release of proinflammatory mediators.
However, resection procedures such as partial or total
pancreatico-duodenectomy that also remove vital pan-
creatic tissue or healthy organs are associated with high
rates of mortality and postoperative exo- and endocrine
insufficiency.39,46–48 Because in many cases of necrotizing
pancreatitis only the external parts of the gland are
necrotic, whereas the parenchyma in the center is not
affected, this so-called “superficial necrotizing pancre-
atitis’ can mistakenly be considered as total pancreatic
necrosis, leading to a wrong surgical procedure. There-
fore, the surgeon should be aware of the preoperative
morphology of the pancreas, and should use modern
imaging techniques, such as contrast-enhanced CT,
which provide reliable information about viable pancre-
atic parenchyma. Thus, pancreatic resection procedures
with subsequent exo- and endocrine insufficiency can be
avoided in most cases.

In the past, various surgical procedures have been
propagated for the treatment of necrotizing pancreati-
tis. Peritoneal dialysis did not decrease mortality signifi-
cantly.49 With the employment of different surgical
strategies such as tube drainage,50 debridement of ne-
crosis combined with suction drainage,51–53 or pancreatic
resection,46,47 mortality rates also remained high. Conse-
quently, surgical procedures have been combined with a
postoperative concept that maximizes further evacua-
tion of debris and exudate. In this respect, considerable
attention has been focused on three comparable proce-
dures: necrosectomy combined with the open-packing
technique;54 planned, staged relaparotomies with re-
peated lavage;16 and closed continuous lavage of the

Table 2. Surgical modalities in acute necrotizing pancreatitis

Treatment Outcome

Pancreatic resection High rate of postoperative complications,
exo- and endocrine pancreatic insufficiency

Peritoneal dialysis No effect on the retroperitoneal process
Tube drainage
Necrosectomy and closed Good results in experienced centers

continuous lavage
Necrosectomy and planned

relaparotomy
Necrosectomy and open packing
Interventional percutaneous Experience limited, further results are

drainage procedures required
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retroperitoneum.27,55 In the hands of experienced sur-
geons, mortality rates below 15% have been described
for either of these approaches. However, a relation-
ship between repeated surgical interventions and
morbidity has been reported. Gastrointestinal fistula,
stomach outlet stenosis, incisional hernia, or local
bleeding have frequently been observed after multiple
relaparotomies.

Bradley15 reported the results of 71 patients with
infected necrosis managed by open drainage with
scheduled abdominal reexploration (�open packing).
Morbidity was high, with external pancreatic fistulas
occurring in 46% of patients, hernias in 32%, and mas-
sive venous hemorrhage in 7%. The overall mortality in
this series was 15%. Sarr et al.16 treated 23 consecutive
patients with necrotizing pancreatitis by planned,
staged relaparotomies with repeated lavage. Also in
their series, a significant number of pancreatic and
colonic fistulas was reported (in 26% and 22% of
patients, respectively), whereas the mortality rate was
equally low (17%).

The approach at our institution is necrosectomy with
subsequent closed continuous lavage of the lesser sac.4

In a series of 121 patients with necrotizing pancreatitis
(from 1993 to 2001), infected necrosis was verified in
34% (41/121) of patients at a mean of 26 days (range,
10–49 days). All but 2 patients with infected pancreatic
necrosis underwent necrosectomy and subsequent
continuous closed lavage. In these 2 patients, infected
necrosis was associated with rapid clinical deterioration,
and the positive culture results were not obtained in a
timely fashion. In 3 patients with sterile necrosis, sur-
gery was performed because of persistent organ failure
despite maximum intensive care treatment. Overall,
the surgical approach was successful in 83% (35/42) of
patients as a single intervention. Relaparotomy or
reintervention had to be performed in only 17% (7/42)
of patients. Pancreatic abscesses were found in 7 pa-
tients; four of these were drained interventionally. The
mortality of the patients with sterile necrosis was 2.5%
(2/80), compared with 24% (10/41) in patients with in-
fected necrosis (Fig. 1). The difference in mortality be-
tween sterile and infected necrosis was significant (P �
0.01). In contrast to the series published by Bradley15

and by Sarr et al.,16 pancreatic fistula occurred in only
19% (8/42) of all surgically treated patients in this
series. The overall mortality of patients with necrotizing
pancreatitis was 9.9% (12/121).

Recently, nonsurgical approaches, such as inter-
ventional drainage of pancreatic necrosis, using percu-
taneous techniques, have been introduced. Even in
infected necrosis, single-center reports in — so far —
small patient groups have demonstrated that some
patients recover with nonsurgical56–58 or limited surgical
management. However, about 50% of patients man-

aged by percutaneous drainage had to be reoperated on
at a later time point. Therefore, the nonsurgical man-
agement of infected necrosis has to be regarded as an
experimental approach, and should be strictly limited to
well-defined subsets of patients enrolled in randomized
controlled trials.

Summary

Surgical management of necrotizing pancreatitis has
changed significantly in the past few years. In contrast to
the “aggressive” and early surgical interventional of the
past, there is now a strong tendency towards a more
conservative approach. Administration of prophylactic
broadspectrum antibiotics that have good penetration
into the pancreatic gland and that cover the micro-
organisms typically found in infected pancreatic necro-
sis is crucial in the early course of the disease. By this
means, infection of pancreatic necrosis is reduced and
delayed. However, if clinical signs of sepsis develop,
FNA of pancreatic or peripancreatic necrosis should be
performed to differentiate between sterile and infected
necrosis. There is strong evidence that infected necrosis
is a clear indication for surgical intervention, and sur-
gery should consist of debridement of necrosis with a
postoperative regimen that maximizes the removal of
further generated debris and exudate, e.g., closed con-
tinuous lavage. Sterile necrosis should be treated
nonsurgically unless associated multiple organ failure
either does not respond or progresses despite maximal
ICU therapy within 4 weeks. However, a clear defini-
tion of these “nonresponders” is needed to clarify the
role of surgery in this subset of patients with sterile
necrosis. Applying the recommended therapeutic strat-
egy, which comprises early application of antibiotics
combined with restricted indication for surgical inter-
vention, fewer patients with acute necrotizing pan-
creatitis undergo surgery, and the interventions are
performed later in the course of the disease, ideally
when necrosis has become well demarcated.
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