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Introduction

Acute pancreatitis is a common disease and represents ~2% of
general hospital admissions, with an incidence of 10-46 cases/
100,000 persons/year.1 Clinical discrimination between nonsevere
acute pancreatitis (NSAP) and severe acute pancreatitis (SAP)
is very important because the mortality changes dramatically.
Whereas SAP reported a mortality of 10-30% in specialized
hospitals, NSAP has a mortality <1%.1

SAP occurs in ~20% of patients diagnosed with acute
pancreatitis and is defined when the patient has >3 Ranson criteria
or APACHE II score ≥8.2
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SAP is divided into two phases. In the first phase there is a
systemic inflammatory response. Treatment objectives for the first
phase are supportive therapy and treatment of complications.
According to international consensus, surgery does not play a
role in the primary phase. During the second phase, necrosis and
infection occur in 40-70% of patients.3

Indications for surgical treatment of SAP are infected
pancreatic necrosis, sterile pancreatic necrosis associated with
persistent necrosis or fulminant pancreatitis and complications
of acute pancreatitis such as bleeding or intestinal perforation.3

Mortality of patients intervened surgically is from 20 to 80%.
Different guidelines have recommended that the patient with SAP
should be referred to a tertiary care center where a mortality of
<30% may be reached.4

The surgical technique will depend on individual character-
istics and experience of the medical center. It has been widely
recommended that in the case of sterile necrosis, surgery should
be postponed for <4 weeks.4 The techniques accepted worldwide
are5 1) necrosectomy and closure with continuous lavage, 2) necro-
sectomy and planned relaparotomy, 3) necrosectomy and
management of open abdomen, and 4) percutaneous drainage by
interventional radiology.

The primary objective of the study was to review the morbidity
and mortality in patients undergoing surgery for SAP and to
describe the main causes of morbidity and mortality as well as to
compare the results reported in the literature.
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Materials and Methods

A transversal, retrospective, open and descriptive study was
undertaken and approved by the local investigation committee.
Included were patients who were intervened surgically with the
diagnosis of pancreatitis from January 1, 2000 to December 31,
2007.

The following demographic variables were reviewed: sex and
age of the patient, etiology of the pancreatitis, surgical indication
and surgical technique used, as well as the causes for postoperative
morbidity and mortality.

Descriptive statistical analysis was reported as average ± SD
in the demographic variables and percentages in the dependent
variables: causes of morbidity and mortality.

An analysis was performed afterwards comparing the
percentages obtained with the results found in the literature.

Results

Ninety two patients were intervened surgically due to SAP, nine
patients were not included because they did not have a complete
medical record and one patient was excluded because of voluntary
discharge from the hospital. Eighty two medical records were
evaluated. There were 52 male patients (63.4%). Average age of
patients was 43 ± 12.4 years.

The most frequent etiology of the pancreatitis was biliary in
52 patients (63.4%), in 21 it was alcoholic (25.6%), in 8 (9.7%)
persons dyslipidemia was detected and one patient was classified
as idiopathic pancreatitis.

The main surgical indication was the presence of infected
necrosis in 62 patients (75.6%). Diagnosis of infected necrosis
was made due to the presence of peripancreatic gas in CAT scan
in 50 patients and 12 patients were classified as infected necrosis
because of the persistence of fever and elevation of leukocytes >72
h despite antibiotic use. In these patients surgery was carried out
immediately.

The second most frequent indication was sterile necrosis in
10 (12.19%), which was diagnosed with dynamic pancreato-
graphy as soon as the patient’s condition allowed for performance
of this study. This group of patients was subjected to surgery
generally late, after 3 weeks from symptom onset.

Fulminant pancreatitis in seven patients (8.5%) was diagnosed
when, despite medical management in the ICU for >24 h, patients
presented with organ failure with their general health status
becoming more critical. The surgical indication in this group of
patients was immediate. One patient (1.2%) was intervened
because of colonic perforation. The patient was intervened due
to clinical deterioration and the perforation was reported as an
intraoperative finding. In two patients no indication for
intervention was found; one of them developed pneumonia and
the other died due to abdominal sepsis.

The three main surgical techniques used in our hospital were
necrosectoy and closure with continuous lavage, necrosectomy
and management of open abdomen and necrosectomy with
planned re-laparotomy.

Necrosectomy and Closure with Continuous Lavage

There were 57 (69.5%) patients operated with this technique,
which consists of debridement of dead tissue and placement of
two drains that exit through a left side incision in the mid-axillary
line and placement of a tube for irrigation in the right upper
quadrant, closure of the sac with interrupted sutures of absorbable
material. Verification that there is no fluid leakage into the cavity
is done. The patient is cleansed with saline solution, usually 2
liters daily for the first 3 days and, depending on the characteristics
of the drained solution, the amount of liquid is decreased or is
maintained until “clearance” of the drainage. Generally, after 1
week to 10 days the irrigation catheters and tubes are removed.

In this group of patients, 21 (36.84%) had pneumonia, 5
(8.77%) developed colon fistulas, 3 (5.26%) developed small
bowel fistula and 6 (10.52%) had postoperative bleeding requiring
reoperation. Overall morbidity of the technique was 35 patients
(61.4%); however, considering that two patients had more than
two complications (one patient developed bleeding after colon
fistula and then had pneumonia and another developed
enterocutaneous fistula and pneumonia), morbidity occurred in
32 patients (56.14%).

Mortality from the technique occurred in 10 (17.54%) patients,
and two patients died from more than two complications. One
patient died due to bleeding from the pancreatic bed, and the
remaining died as a result of infectious complications.

Necrosectomy and Management of Open Abdomen

Twenty two patients (26.8%) were operated on with this technique
where drains were placed in the peripancreatic bed and a
polypropylene mesh was attached to skin, which is usually
removed after 3 weeks. In this group of patients, seven (31.81%)
patients had pneumonia as a complication, 2 (9.09%) patients
developed colon fistulas and 2 (9.09%) patients had small bowel
fistulas, and 3 (13.6%) patients had bleeding that required
packing. Six (27.27%) patients died of infectious complications.
The 16 surviving patients subsequently underwent functional wall
plasty with mesh placement.

Necrosectomy with Planned Relaparotomy

This technique was used in three patients; two were operated on
two occasions and one patient on four occasions. One patient
developed pneumonia and one patient had enterocutaneous
fistula. One patient who developed pneumonia died due to
infectious complications.
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General Morbidity and Mortality

Morbidity in patients undergoing surgery was found in 51 patients
(62.19%), 29 (35.36%) had pneumonia, which was the most
common pulmonary complication, 13 had an enterocutaneous
fistula (15.85%), of which seven were found in the colon and the
remaining small intestine and nine patients had postoperative
bleeding requiring packing.

Nutrition in these patients has changed in recent years. Prior
to 2005, in our hospital parenteral nutrition was administered to
all patients with severe pancreatitis. Afterwards enteral nutrition
was attempted in all patients with hemodynamic stability either
through nasojejunal tube in those with inability to tolerate oral
diet, or oral feeding if the patient has adequate bowel movement
and their conditions permit.

Timing of cholecystectomy has also been a subject that has
changed over recent years. Prior to 2006, cholecystectomy was
performed 3-6 months after resolution of pancreatitis. Nowadays,
cholecystectomy is performed before the patient is admitted if th
patient’s abdominal condition allows this.

Reported mortality was 17 patients (20.73%) and reported cause
of death was septic shock secondary to infectious complications:
pneumonia and abdominal sepsis. One patient died as a result of
uncontrolled bleeding. Patients with the worst prognosis were those
with fulminant pancreatitis and who had surgery; six of these
patients died.

Discussion

Management of patients with SAP has been standardized in
our hospital according to various international guidelines
published since 2002.6 All SAP patients are managed in the
intensive care unit. Parenteral nutrition is indicated only in those
patients with intolerance to oral feeding and inability to place a
nasojejunal catheter. When prophylactic antibiotics are indicated,
a carbapenemic (generally imipenem) is prescribed. Surgical
indications are 1) infected pancreatic necrosis, 2) persistent sterile
pancreatic necrosis, 3) acute fulminant pancreatitis and
intraabdominal hypertension, and 4) complications of acute
pancreatitis such as intestinal perforation and bleeding.7

The etiology of pancreatitis in this study agrees with that
reported in the literature with predominance of biliary
pancreatitis.8 Of the most frequent surgical indications, it should
be noted that the study includes patients from the year 2000, and
the most accepted management guidelines are from the year 2002.
Therefore, there were patients who were operated on with no
precise indication.

Regarding the surgical technique used, it is well established
that the technique to be used should be that with which the
surgeon is most familiar, which in our case was closed technique
with continuous drainage. However, there are patients who, due

to multiple conditions such as critical status or conditions of the
abdominal cavity, may benefit from other techniques such as open
abdomen and relaparotomies. We do not yet have experience on
interventional radiology techniques and endoscopy.

With regard to morbidity of this series, at first glance it seemed
high. However, it is noteworthy that most of the other series
published9-19 ignored pulmonary complications. If those are
excluded, we found 26.8% of complications with fistulas being
the leading cause of morbidity. Hemorrhage is the second leading
cause of morbidity with 10.9% of patients (Table 1).

The presence of fistulas in these patients is caused by
manipulation of inflamed tissue and often by the inability to find
a suitable cleavage plane, secondary to pancreatic inflammation.
Surgeon’s experience in managing such patients is essential to
avoid this complication, and series are still reported with
percentages as high as 52% and 27%.12,13

Bleeding is one of the most serious complications during
necrosectomy because it is usually due to bleeding from the
splenic vein or artery. Also, with regard to this complication, it is
necessary to insist on surgical experience to perform the
necrosectomy. A necrosectomy that is too aggressive may place
the patient’s life at risk. 15,16

Two recent studies show a very high morbidity18,19 but include
late complications such as ventral hernias, which were not taken
into account in this study.

The mortality in this study is 20.73% of patients, which is
also within the accepted margins worldwide as shown in Table 2
where series with mortalities of 6-56% are reported.14 Despite
technological advances in management of ICU patients, the
mortality rate remains constant.

Table 1. Morbidity in patients surgically intervened as
reported in various international series

Fistulas

Pancreatic Enteric Hemorrhagic
Author (%) (%) (%)

Bradley (1993)9 46 7
Branum (1998)10 72 16
Bosscha (1998)11 25 50
Sarr (1991)12 26 52 26
Tsiotos (1998)13 19 27 18
Castillo (1998)14 53 16 3
Farkas (1996)15 13 1 2
Büchler (2000)16 19 5
Ashley (2001)17 34
Connor (2005)18 92
Rau (2005)19 78

Present study
Fístulas and bleeding 15.85 10.9
Overall morbidity 62.19
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The main limitation to comparing morbidity and mortality
among the various series is the lack of homogeneity of patients
because there are various factors that negatively or positively
influence, such as the number of organs with failure, comorbidity,
patient selection and referral patterns that cannot be taken into
account in the analysis done.

In conclusion, despite medical/technological advances, SAP
continues being a disease with high rates of morbidity and
mortality. According to multiple guidelines in the literature it is
recommended that the patient be managed by a multidisciplinary
team in an intensive care unit. The role of parenteral nutrition
and antibiotics should be carefully evaluated and not used
routinely.

Surgery only plays a role in cases of acute complications
(hemorrhage, intestinal perforation, or abdominal compartment
syndrome) or infectious complications. In cases of sterile necrosis,
it is recommended to delay surgical treatment as long as possible.
Surgery should be performed by physicians experienced in the
management of SAP.

The role of the surgeon continues being the cornerstone on
which management of the patient with SAP should be based.
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Table 2. Mortality in patients surgically intervened
as reported in various international series

No. Mortality
Source Design  patients (%)

Mier (1997)20 Randomized 25 56.0
controlled

Castillo (1998)14 Retrospective 64 6.0

Branum (1998)10 Retrospective 50 12.0

Farkas (1998)15 Retrospective 203 15.0

Büchler (2000)16 Prospective 28 21.0

Ashley (2001)17 Retrospective 36 11.0

Beattie (2002)21 Retrospective 54 43.0

Gotzinger (2003)22 Prospective 250 39.0

Connor (2005)18 Prospective 88 28.0

Rau (2005)19 Retro- 285 25.0
and prospective

Present study Retrospective 82 20.7


