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ABSTRACT

Introduction: Necrotising Pancreatitis (NP) is the severe form
of acute pancreatitis accounting for significant mortality (15-
40%), morbidity (~25%) and has significant health costs. The
traditional management of infected necrosis has centered on
open surgical debridement which is accompanied by significant
risk of stress, organ failure and complications. Short-term and
long-term functional outcomes after operative treatment of NP
have not been studied extensively.

Aim: To evaluate the short-term and long-term surgical outcomes
in patients undergoing surgery for NP.

Materials and Methods: This was a cross-sectional study of patients
who underwent surgery for NP conducted at Manipal Hospital,
Bangalore between June 2009 to March 2016. The electronic records
pertaining to such patients were retrieved. Various surgeries done
were grouped. Surgical complications and short-term outcomes like
new onset organ failure, Surgical Site Infection (SSIs), haemorrhage,
bowel fistula, re-explorations, and requirement of additional
procedures, hospital stay and the mortality were studied by hospital
data. Long-term outcomes like endocrine/exocrine insufficiency,
weight loss, recurrent pancreatitis, incision hernia were studied by
prospective data collected from telephonic interview; questionnaires
in addition to data collected as and when patient gets admitted and
in Outpatient Department (OPD) during follow-up. A comparison with

different surgical techniques like laparoscopy, open necrosectomy,
Video assisted necrosectomy was made. Statistical analyses were
performed by STATA 11.2 (College Station TX USA). Mann-Whitney
test were used to find the significance difference between the length
of stay and Intensive Care Unit (ICU) stay with the groups and it
is expressed as mean and standard deviation, Chi-square test has
been used to measure the association between different clinical
variables. p<0.05 was considered as statistically significance.

Results: Forty six patients underwent surgical treatment during the
study period. Patients’ age ranged from 25 to 75 years (median age-
44 years). Median postoperative ICU stay was 12 days (range of 01-
32 days). The mean follow-up was 3.5 years. The overall mortality
rate was 26% (12 patients). The mortality rates between laparatomy
(83%) and minimally invasive necrosectomy (23%) groups were not
significantly different (p=0.436). Secondary diabetes mellitus was
observedin 18 (40%) and exocrine insufficiency in 8 (18 %) of patients.
The other long-term complications were recurrent pancreatitis in
7 (15%), biliary stricture 3 (6%) and incisional hernia in 3 (6%).
Conclusion: Mortality rate, organ failure rates and median
ICU admission rate were similar across all surgical techniques
though there was a trend of overall reduced complication rate.
A long-term and close follow-up is advised in these patients for
the late complications to be identified and treated.

Keywords: Laparoscopic, Long-term outcomes, Open necrosectomy,

Short-term outcomes, Video assisted retroperitoneal debridement

INTRODUCTION

The NP has high morbidity and mortality. Approximately, 25% of
patients with acute pancreatitis develop NP associated with organ
dysfunction requiring ICU admission [1]. Mortality of NP varies from
15% in patients with sterile necrosis to as much as 40% in patients
with infected necrosis [2,3].

The initial treatment of acute NP is conservative. Once pancreatic
necrosis becomes infected mortality increases steeply. Intervention
is indicated when infection of pancreatic necrosis is proven by Fine
Needle Aspiration (FNA), when pancreatic air collections in the
necrotic cavity are depicted on Computer Tomography (CT) scan
[Table/Fig-1] or when sepsis/organ failure persists despite maximal
support on the ICU [4-6].

Surgical intervention within the first 14 days after the onset of
symptoms should be averted because of disreputably poor
outcome in this stage of disease [6,7]. In general, sterile necrosis
does not require intervention, while infected necrosis usually requires
operative debridement. The management of sterile necrosis with
organ dysfunction is controversial [8,9]. The traditional management
of infected necrosis has centered on open surgical debridement,
with additional percutaneous drainage and peritoneal lavage and
all of which requires multiple sessions and interventions. The open

[Table/Fig-1]: Axial CT image showing presence of air in the necrosum (white arrow)
suggestive of infection in a patient with Necrotising Pancreatitis (NP).

surgical debridement is accompanied by significant risk of stress,
organ failure and long-term complications including external fistulas,
incisional hernias, endocrine and exocrine insufficiency [8-11].

The landmark study in the management of NP is the PANTER trial
which revealed that, reduction in the major morbidity is by a minimally
invasive “step-up” approach instead of maximal necrosectomy by
laparotomy [10,11]. Short-term and long-term functional outcomes
after operative treatment of NP have not been studied extensively.
This study was undertaken to assess the outcomes of PN at the
tertiary referral center.
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MATERIALS AND METHODS

The cross-sectional study was conducted at Manipal Hospital,
Bangalore, Karnataka, India for a period of 18 months from
October 2014 to March 2016. Institutional ethical clearance was
obtained.

Infected necrotic tissue was defined as the presence of gas in the fluid
collection on contrast-enhanced CT. Suspected infected necrosis
was defined as persistent sepsis or progressive clinical deterioration
despite maximal support in the ICU, without documentation of
infected necrosis. [2,3,7-9] Modified CT Severity Index (CTSI) was
used to assess the severity of NP [2,3].

The data on the outcomes of necrosectomy in patients who
underwent PN from June 2009 to March 2016 were collected,
analysed and followed-up.

Inclusion criteria: All the patients who underwent surgery for
denovo NP during this period were included in the study.

Exclusion criteria: The exclusion criteria were a flare-up of chronic
pancreatitis, previous exploratory laparotomy during the current
episode of pancreatitis, pancreatitis caused by abdominal surgery.

Study Procedure

The retrospective data was collected from the hospital data system,
register and questionnaire through phone call. The prospective data
was collected as and when patient gets admitted and in OPDs
during follow-up.

Different approaches are described for necrosectomy. Traditionally,
open necrosectomy is performed. With surgical experience and
evolving technology minimally invasive techniques like laparoscopy,
Videos Assisted Retroperitoneal Debridement (VARD) was adopted.
These groups were compared. In present study, fifteen patients
underwent open necrosectomy, of which five patients had transgastric
necrosectomy, nine patients underwent via gastrocolic approach
and one through mesocolic approach. Minimal Invasive Pancreatic
Necrosectomy (MIPN) was performed on 31 patients, of which 17
patients underwent laparoscopic necrosectomy and 14 patients
underwent VARD. The short outcomes measured were new onset
of single or multiorgan failure, SSls, haemorrhage, bowel fistula, re-
explorations, requirements of additional procedures, hospital stay
and the mortality. Long-term outcomes were endocrine/exocrine
insufficiency, recurrent pancreatitis, incisional hernia.

STATISTICAL ANALYSIS
The statistical analyses were performed by STATA 11.2 (College

Station TX USA). Mann-Whitney test were used to find the significance
difference between the length of stay and ICU stay between groups
and it is expressed as mean and standard deviation, Chi-square test
was used to measure the association between the postoperative
organ failure, mortality, additional procedures, SSI, haemorrhage,
fistula, readmissions, recurrent pancreatitis and incisional hernia
between the groups respectively, and was expressed as frequency
and percentage, the above variables also performed descriptive
statistics. The p<0.05 was considered as statistically significance.

RESULTS

Total 46 (n) patients who underwent PN were enrolled in the study.
Out of 46 patients, 42 (91.3%) were males and 4 (8.7%) were
females. Median age of patients at presentation was 44 years
(Range 25-75 years). Most common aetiology was gallstones.
About 19 (41.3%) of patients had biliary pancreatitis, 13 (28.3%)
were alcohol induced, various other aetiologies are provided in
[Table/Fig-2]. In 08 (17.4%) patients, cause could not be detected
and labeled as idiopathic.

International Journal of Anatomy Radiology and Surgery. 2021 Jul, Vol-10(3): SO34-SO38

BM Satish Kumar et al., Pancreatic Necrosectomy Outcomes . I

Variable Number (n) % or (range)
Median age (years) 44 25-75
Male: female 42:4 91.3:8.7
Aetiology:

Gallstone 19 41.3
Alcohol 13 28.2
Idiopathic 08 17.4
Hypertriglyceridaemia 03 6.5
Hypercalcaemia 01 2.2
Viral 01 2.2
Pancreatic divisum 01 2.2
Infected pancreatic necrosis 35 76.1
WOPN 08 17.4
SAP with encephalopathy 03 6.5
Modified CTSI

10 28 60.9
08 09 19.6
06 05 10.9
04 04 8.7
Pre-op Multiorgan failure 21 45.6
Patients in ICU before surgery 25 54.3
Pre-op drainage procedure

PCD 12 26.1
Endoscopic 03 6.5
No drainage 31 67.4

[Table/Fig-2]: Demographics and clinical characteristics of 46 patients who
underwent Pancreatic Necrosectomy (PN).

WOPN: Walled-off pancreatic necrosis; SAP: Severe Acute Pancreatitis; CTSI: CT severity index;
PCD: Percutaneous drainage

Escherichia coli was the most common single organism which was
isolated in 16 cases (35%), polymicrobial bacterial florain 13 patients
(28.3%). In about five patients (11%), culture was negative. Fungi
were grown in three patients (6.5%) wherein Candida haemolunii
was the most common isolate, followed by Aspergillus. All patients
with fungal culture positive among the fungus died, suggesting high
mortality with fungal infection.

The outcomes in different surgical groups are shown in [Table/Fig-3].
Median postoperative ICU stay was 12 days with the range of 01-32
days. Additional procedures were required in 19 patients (41%). Overall
SSI rate was 61%, VARD group has highest rate of about 85.7%
followed by open group (80%) and laparoscopic group (23.5%).

Laparoscopic VARD Laparotomy MIPN (LAP+VARD)
(LAP) group group (Open) group group (17+14=31)

Parameter (17) n (%) (14) n (%) (15) n (%) n (%)
Median Post-op
ICU stay (days 10.5 (2-26) 6 (01-32) 14 (01-29) 10 (01-32)
(range))
Organ failure 6 (35.3) 6 (43) 9 (60) 12 (39)
Median Hospital
stay (days)/ 24 (6-68) 37'52()1 o 36 (6-98) 33 (6-82)
(range))
Mortality 2(12) 5 (36) 5 (33) 7 (23)
Additional
procedures 5 (29) 8 (57) 6 (40) 13 (42)
SS| 4 (23) 12 (86) 12 (80) 16 (52)
Haemorrhage 2(12) 4(29) 1(7) 6(19)
Fistula 4 (24) 4 (29) 4(27) 8 (27)
Re-admissions 4 (24) 2(14) 1(7) 6(19)
Recurrent
pancreatitis 1@ 8@ Y 409
Incisional hernia 1) 0(0) 1(7) 103

[Table/Fig-3]: Outcomes in different surgical groups.



I. BM Satish Kumar et al., Pancreatic Necrosectomy Outcomes

Overall median hospital stay was 33 days with the range of 6-98 days.
The overall mortality rate in patients who underwent necrosectomy
was 26%. The mortality between different groups is compared in
[Table/Fig-4-6].

Laparotomy MIPN (LAP+VARD)
Parameter group (15) Group (31) p-value*
Mean post-op ICU stay 14.18+9.86 14.23+11.69 0.991
Organ failure rate 9 (60%) 12 (39%) 0.205
Mean hospital stay 39.33+27.54 31.45+19.40 0.267
Mortality 5 (33%) 7 (23%) 0.436
Additional procedures 6 (40%) 13 (42%) 0.901
SS| 12 (80%) 16 (562%) 0.064
Haemorrhage 1(7%) 6 (19%) 0.261
Fistula 4(27%) 8 (27%) 0.950
Re-admissions 1(7%) 6 (19%) 0.261
Recurrent pancreatitis 1(7%) 4 (13%) 0.524
Incisional hernia 1(7%) 1(3%) 0.534

[Table/Fig-4]: Outcomes in Open and MIPN groups.
MIPN: Minimal invasive pancreatic necrosectomy; VARD: Video-assisted retroperitoneal debridement;
SSI: Surgical site infection; Mann-whitney test were used to find the significance difference between the

length of stay and ICU stay with the groups; Chi-square test has been used to measure the association
between the postoperative organ failure, mortality, additional procedures, SSI, haemorrhage, fistula,
re-admissions, recurrent pancreatitis and incisional hernia with groups

Laparoscopic (LAP) Laparotomy
Parameter group (17) group (15) p-value*
Mean post-op ICU stay 13.83+£9.57 14.18+9.86 0.944
Organ failure rate 6 (35.3%) 9 (60%) 0.108
Mean hospital stay 26.06+£19.01 39.33+27.54 0.119
Mortality 2 (12%) 5 (33%) 0.141
Additional procedures 5 (29%) 6 (40%) 0.529
SSl 4 (23%) 12 (80%) 0.001
Haemorrhage 2 (12%) 1(7%) 0.621
Fistula 4 (24%) 4 (27%) 0.838
Re-admissions 4 (24%) 1(7%) 0.190
Recurrent pancreatitis 1(6%) 1(7%) 0.927
Incisional hernia 1(6%) 1(7%) 0.927

[Table/Fig-5]: Outcomes in laparoscopic and open groups.
Mann-Whitney test were used to find the significance difference between the length of stay and

ICU stay with the groups; Chi-square test has been used to measure the association between the
postoperative organ failure, mortality, additional procedures, SSI, haemorrhage, fistula, readmissions,
recurrent pancreatitis and incisional hernia with groups

Laparotomy group VARD group
Parameter (15) 14) p-value*
Mean post-op ICU stay 14.18+9.86 14.57+£14.02 0.945
Post-op organ failure rate 9 (60%) 7 (50%) 0.588
Mean hospital stay 39.33+27.54 38.0+18.44 0.880
Mortality 5 (33%) 5 (36%) 0.893
Additional procedures 6 (40%) 8 (57%) 0.356
SSl 12 (80%) 12 (86%) 0.684
Haemorrhage 1(7%) 4 (29%) 0.119
Fistula 4 (27%) 4 (29%) 0.909
Re-admissions 1(7%) 2 (14%) 0.501
Recurrent pancreatitis 1(7%) 3 (21%) 0.249
Incisional hernia 1(7%) 0 0.210

[Table/Fig-6]: Outcomes in Open and VARD groups.
Mann-Whitney test were used to find the significant difference between the length of stay and

ICU stay with the groups; Chi-square test has been used to measure the association between the
postoperative organ failure, mortality, additional procedures, SSI, haemorrhage, fistula, readmissions,
recurrent pancreatitis and incisional hernia with groups

The long-term complications during the follow-up period till March
2016 were, occurrence of secondary diabetes mellitus in 18 (40%)
and exocrine insufficiency in 8 (18%). The other complications were
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recurrent pancreatitis in 7 (15%), biliary stricture 3 (6%) and incisional
hernia in 3 (6%) in present study.

DISCUSSION

The NP remains a complex and challenging disease, even though
several major improvements have occurred in the management of
disease during the last three decades.

The incidence of postoperative organ failure varies between 8% to
50% in different series but many patients had pre-existing organ
failure complicating the issue [12-16]. In the PANTER trial, the
postoperative organ failure rate was 27% and 28% of patients had
new ICU admission with median ICU stay of 10 days (range 0-281
days) [10]. In present study, 46% of the patients had postoperative
organ failure and median postoperative ICU stay was 12 days (range
01-32 days).

Forty one percent of patients in present study required additional
procedures after index necrosectomy and number of additional
procedures required were in the range of 1-5 times/per patient. In
the Dutch trial, numbers of operations required were in the range of
0-7 per patient [10].

Bleeding after necrosectomy is potentially life threatening.
Retroperitoneal bleeding occurred in 7 (15.2%) patients. In these,
four patients (29%) who underwent VARD had retroperitoneal
bleed, among these re-explorative VARD was performed in three
patients and one patient underwent laparotomy for control of bleed.
One patient in open group had intra-abdominal bleed, which was
managed by GDA angioembolisation followed by re-explorative
laparotomy. Two patients in laparoscopic group had pancreatic bed
bleeding, GDA angioembolisation was performed on one patient,
subsequently underwent laparotomy in view of recurrent bleed.
Laparotomy was performed on other patient to control the bleed.

Some studies suggest that bleeding is usually venous, not arterial,
and that these patients have an increased mortality rate [17].
The incidence of haemorrhage ranges from 1-23% [12,13,17-
19]. Present study with a mixture of open and minimal invasive
necrosectomy, had a 15% of retroperitoneal bleeding. In a study
from Mayo Clinic, 18% of the patients had postoperative bleeding.
Although no direct mortality was attributed to haemorrhage,
multivariate analysis postoperative haemorrhage was shown to be
an independent prognostic factor [16].

The incidence of gastrointestinal fistula after necrosectomy in
the study is 26%. Of the seven patients with external fistula,
three patients had spontaneous closure, two patients underwent
successful pancreatic duct stenting, two patients had failed attempt
of ERCP, of which one patient had spontaneous closure after six
months and other patient had disconnected duct syndrome which
was later managed by pancreaticogastrostomy. Of the four patients
who developed colonic fistula, two patients underwent ileostomy,
one patient had spontaneous closure and another patient died of
sepsis with multiorgan failure, one patient had duodenal fistula for
which feeding jejunostomy was done.

In the PANTER trial, 51% of patients had gastrointestinal fistula
including both enterocutaneous and pancreatic fistula [10]. The
incidences of Gl fistula reported were in the range of 1-43%
[12,15,17-24].

In a nationwide study from USA, the median length of hospital stay
in pancreatic debridement group was 46 days [25].The median
length of hospital stay in PANTER trial [10] was 50 and 60 days
in MIPN and open group with the range of 1-287 days [10]. In
a study from UK, the median total hospital stay was of 93 days
(range 8-300 days) [26]. In present study, the median hospital
stay among the patient who underwent necrosectomy is 33 days
with the range of 6-98 days, and the median hospital stay among
MIPN and open group were 33 days (6-82 days) and 36 days
(6-98 days), respectively.
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The mortality varies between 4-27% [27-29].The overall mortality in
Dutch trial was 17%, and mortality in MIPN group Vs Open group
was 19% and 16%, respectively with no statistical significance was
seen (p-value-0.7) [10]. In present study, the overall mortality was
26%, and mortality in MIPN vs open necrosectomy was 23% and
33%, respectively. Though the mortality rate of 12% in laparoscopic
group has not reached statistical significance (P=0.14), it is observed
that adoption of laproscopic approach will reduce the incidence of
mortality rate.

The incidence of late complications after PN ranges to 50% to 62%
[17,26,30,31]. In present study, the incidence of late complications
was 74% during follow-up, and 25% of these required surgical or
endoscopic intervention. The incidence of late complications in
PANTER trial [10] was exocrine insufficiency in 21%, new onset
diabetes mellitus in 27% of patients [10]. Similarly, in other series,
28-36% of patients developed endocrine insufficiency and 4-25% of
patients developed exocrine insufficiency [17,26,30,31]. In present
study, 40% of patients developed secondary diabetes mellitus and
18% of patients developed exocrine insufficiency. Interestingly,
a recent study shows similar incidence of endocrine (32%) and
exocrine (18%) insufficiency at a follow-up of 4.3 years [32]. Most
patients regained their working capacity and preserved their marital
status in their study.

In a study from UK, the incidence of biliary stricture after PN was
16. In this study, 6% of patients developed biliary stricture [26]. The
incidence of incisional hernia was 16% in PANTER trial and 2% in a
study from UK [10,26]. In present series, 6% of patients developed
incisional hernia.

Although, the reduction in mortality, new onset MOF, median ICU
admission rate has not reached statistical significance, with the
adoption of minimal invasive techniques there is a trend of lowering
many of the short-term and delayed complications and thereby
reducing the median hospital stay. We have observed that most of
complications and mortality in both open and VARD groups were
almost comparable and has not reached statistical significance.
More number of patients in each arm will give more meaningful
comparisons. Hence, a further study is needed.

The VARD has advantage of smallerincision and avoids contamination
of peritoneal cavity, but because of space constraints possibility of
near complete debridement, achieving complete haemostasis would
be difficult, with more chances of injury to bowel thereby increasing
the need of additional procedures which might contribute to the
poor outcome. Further studies with larger sample size/pooled data
are required. There is also a need to look into quality of life issues
post pancreatic necrosetomy.

Limitation(s)

This was a retrospective study and though the number of
complications and mortality were apparently low in minimally invasive
surgery group, it did not translate into statistical significance owing
to low sample size. Twenty one patients already had preoperative
organ failure and they were counted to have postoperative organ
failure though many of them improved after surgery. Further the
incidence of long-term complications was low to deduce any
meaningful comparisons between the groups. However, this study
will give us an overall picture of outcomes of patients with PN. The
sample may be increased by conducting a multicentre study with
pooled sample size.

CONCLUSION(S)

Mortality rate, new onset MOF, and median ICU admission rate were
similar with adoption of minimal invasive techniques though there
was a trend of overall reduced complication rate. A long-term and
close follow-up is advised in these patients for the late complications
to be identified and treated. Further studies with larger sample size
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are required for attaining statistical significance. There is also a need
to look into quality of life issues post pancreatic necrosetomy.
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