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Minimally invasive retroperitoneal necrosectomy in management
of acute necrotizing pancreatitis
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Ab s t r a c t

IInnttrroodduuccttiioonn::  One of the most important requirements in treatment of acute necrotizing pancreatitis is minimized
invasion. 
AAiimm::  We are presenting experience in treatment of acute necrotizing pancreatitis by an original minimally invasive
retroperitoneal necrosectomy technique, comparing our results to other studies, evaluating feasibility and safety, dis-
cussing advantages and disadvantages of this method. 
MMaatteerriiaall  aanndd  mmeetthhooddss::  We performed a retrospective analysis of 13 patients who had acute necrotizing pancreatitis
with large fluid collections in retroperitoneal space and underwent retroperitoneal necrosectomy. 
RReessuullttss::  There were eight males and three females aged between 24 and 60 years, average age was 42.8 ±9.2 years.
The most common cause of pancreatitis was alcohol, 10 patients (76.9%). Average time between diagnosis and per-
formance of operation was 25.7 ±11.3 days. One patient underwent eight repeated interventions: two retroperitoneal
necrosectomies; five laparotomies; ultrasound-guided drainage. One patient underwent four reinterventions: lum-
botomy; revision; two lavages. Three patients had two reinterventions: one had laparotomy and tamponation; one
had two repeated retroperitoneal necrosectomies; third had one repeated retroperitoneal necrosectomy and one had
ultrasound-guided drainage. Three patients needed one additional retroperitoneal necrosectomy. Five patients did not
required additional interventions. 61.5% of our patients did not require more than one reintervention. Postoperative
stay varied from 9 to 94 days, average 50.8 ±32.6 days. 
CCoonncclluussiioonnss::  Minimally invasive techniques should be considered as first-choice surgical option in treating patients
with acute necrotizing pancreatitis. Pancreatic necrosis occupying less than 30% and with massive fluid collections in
the left retroperitoneal space can be safely managed by minimally invasive retroperitoneal necrosectomy.

KKeeyy  wwoorrddss::  retroperitoneal necrosectomy, retroperitoneoscopy, necrotizing pancreatitis, minimally invasive pancrea -
tic necrosectomy.
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Introduction

Abdominal surgery is one of the disciplines where
minimal invasive treatment methods spread rapidly.
One of the most important requirements in treat-
ment of acute necrotizing pancreatitis is minimized

invasion. A lot of options exist today: percutaneous
computed tomography (CT) or ultrasound-guided
drainage, endoscopic necrosectomy, translumbar retro -
peritoneal endoscopic necrosectomy, and retroperito-
neoscopic necrosectomy. All minimally invasive tech-
niques show encouraging results. They have many
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advantages in comparison with open surgery such as
reduced inflammatory response to intervention, con-
siderably reduced extent of bacteriemia, reduced risk
of development of multi-organ failure, reduced rate
of postoperative respiratory and wound complica-
tions, shorter stay in an intensive care unit (ICU), and
faster convalescence [1]. The main problem is the
variety of minimally invasive methods in treatment
of acute necrotizing pancreatitis. That is why there is
a lack of studies comparing minimally invasive versus
open surgery and there is no consensus on the opti-
mal surgical strategy. 

Aim

The purpose of this article is to present our expe-
rience in treatment of acute necrotizing pancreatitis
by an original minimally invasive retroperitoneal
necrosectomy technique, to compare our results to
other studies, and to evaluate the feasibility and
safety of this method. Advantages and disadvan-
tages of this method will be discussed. 

Material and methods

We performed a retrospective analysis of 13 pa -
tients who had acute necrotizing pancreatitis with
large fluid collections in the retroperitoneal space and
underwent retroperitoneal necrosectomy in 2007-
2011. For all patients acute necrotizing pancreatitis
was diagnosed by CT and infection of peri/pancreat-

ic necrosis was proved by fine needle aspiration
(FNA). Persistence of sepsis and peri/pancreatic
infection were indications for intervention. The oper-
ation was performed for all patients regardless
of localization and extent of inflammation. Results
of the procedure were evaluated and compared to
other studies. 

TTeecchhnniiqquuee  ooff mmiinniimmaallllyy  iinnvvaassiivvee
rreettrrooppeerriittoonneeaall  nneeccrroosseeccttoommyy  

We used an original technique, developed in our
center, which was earlier reported by Šileikis et al. [1].
A patient was placed in the right lateral decubitus
position and bent at the waist with the help of a roll.
The first 10 mm trocar was inserted into the retro -
peritoneal fluid collection on the left medium axillary
line near the ending of the 12th rib under ultrasound
guidance (Figure 1). Pneumoretroperitoneum should
be created (up to 14 mm Hg). Then a 10 mm video-
scope can be introduced to evaluate the cavity 
and content. Next two trocars were inserted under
videoscope guidance on the left anterior axillary line
and the left posterior axillary line. A suction irrigator
and forceps were introduced through these trocars 
(Figure 2); then necrotic debris and pus were evac-
uated under visual guidance. Finally, the drains 
were placed through the sites of trocar puncture
(Photos 1, 2), and on the next day, continuous lavage
of the cleansed cavity was started. If purulent fluid
collections extended to the minor pelvis, the fourth
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FFiigguurree  11..  Trocar introduction into retroperitoneal
fluid collection under ultrasound guidance [1]
(with permission)

FFiigguurree  22..  Placement of video scope, suction irri-
gator, and forceps during retroperitoneoscopic
necrosectomy [1] (with permission)
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PPhhoottoo  11..  Patient with acute necrotizing pancreatitis. Axial contrast enhanced CT scan (AA) and multiplanar
reconstruction (BB) show postnecrotic pancreatic/peripancreatic fluid collection (white arrows)

AA BB

PPhhoottoo  22..  The same patient as in Photo 1. Axial contrast enhanced CT scan (AA) and multiplanar reconstruc-
tion (BB) show postnecrotic pancreatic/peripancreatic fluid collection after drainage (white arrows)

AA BB

drain was placed there. During repeated retroperito-
neoscopic necrosectomies, the trocars were inserted
through the same apertures along with drain tracts.

Results

Table I presents details about our patients. The
total number of patients who underwent retroperi-

toneal necrosectomies was 13. There were 8 males
and 3 females aged between 24 and 60; average age
was 42.8 ±9.2 years. The most common cause of pan-
creatitis was alcohol, 10 patients (76.9%); 2 patients
(15.4%) had iatrogenic pancreatitis (after extirpation
of neuroendocrine tumor of pancreas and after endo-
scopic retrograde cholangiopancreatography); idio-
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PPaattiieenntt  EExxtteenntt  ooff FFlluuiidd  NNuummbbeerr  ooff rreeiinntteerrvveennttiioonnss  ((nn)) IInn--hhoossppiittaall  ssttaayy  [[ddaayyss]]

nnoo.. nneeccrroossiiss  ((%%))// ccoolllleeccttiioonnss  iinn  
LLaappaarroo-- RReettrrooppeerriittoonneeaall SSoonnoossccoo-- TToottaall PPrreeooppeerraattiivvee PPoossttooppeerraattiivvee

llooccaalliizzaattiioonn rreettrrooppeerriittoonneeaall
ttoommiieess nneeccrroosseeccttoommiieess ppiiccaallllyy  gguuiiddeedd

ssppaaccee
ddrraaiinnaaggeess

1 30-50 In both sides 5 2 1 8 27 94

Head-body (in left extends 

to lesser pelvis)

2 30 Head In right 0 2; Lumbotomy; 0 4 26 97

(extends to Revision

lesser pelvis)

3 > 50 In left 0 2 0 2 15 44

Body-tail (extends to

lesser pelvis)

4 > 50 Head In right 0 2 0 2 35 55

(extends to pelvis)

5 > 50 In left 1; Tampo- 0 0 2 19 79

Head-body- (extends to pelvis) nation

tail

6 > 50 In left 0 1 0 1 22 89

Body-tail (extends to

lesser pelvis)

7 < 30 In left 0 1+ laparoscopy 0 1 6 15

Head-body- (extends to

tail lesser pelvis)

8 30-50 In both sides 0 1 0 1 26 58

Head-body- (extends to pelvis)

tail

9 > 50 In left 0 0 0 0 15 27

Body-tail (extends to pelvis)

10 > 50 Head In left 0 0 0 0 40 64

(extends to pelvis)

11 < 30 In left 0 0 0 0 46 9

Body-tail (extends to pelvis)

12 > 50 In left 

Head-body- (extends to 0 0 0 0 37 20

tail lesser pelvis)

13 30-50 In left 

Head-body (extends to 0 0 0 0 20 10

lesser pelvis)

TTaabbllee  II.. Detailed data of results
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pathic pancreatitis was diagnosed for one patient
(7.7%). Fluid collections were diagnosed for all
patients. Two patients had fluid collections in both
sides of the retroperitoneum, two in the right side
only, and the others in the left side of the retroperi-
toneum. Average time between diagnosis of acute
necrotizing pancreatitis and performance of the
operation was 25.7 ±11.3 days. There were no intraop-
erative complications and no deaths. One patient
(who had 30-50% pancreatic necrosis in the head
and body of the pancreas and fluid collections in both
sides of the retroperitoneum) underwent eight
repeated interventions: two retroperitoneal necrosec-
tomies because of insufficient drainage; five laparo-
tomies because of bleeding, suspected fistula and
ileus; and ultrasound-guided drainage because
of infected walled-off pancreatic necrosis. One pa -
tient (with 30% pancreatic necrosis in the head
of the pancreas and fluid collection in the right side
of the retroperitoneum) underwent four reinterven-
tions: lumbotomy because of insufficient drainage,
revision, and two lavages for necrosectomy. Three
patients had two reinterventions (with > 50% pan-
creatic necrosis): one of them had laparotomy and
tamponation because of bleeding; one had two
repeated retroperitoneal necrosectomies because
of insufficient drainage; the third had one repeated
retroperitoneal necrosectomy and one ultrasound-
guided drainage. Three patients (with < 30, 30-50 and
> 50% pancreatic necrosis) needed one additional
retroperitoneal necrosectomy because of insufficien-
cy of drainage. Five patients did not require addition-
al interventions; they had < 30, 30-50, and 3 patients
had > 50% pancreatic necrosis with fluid collections
in the left retroperitoneal space. 61.5% of our pa -
tients did not require more than one reintervention.
Postoperative stay varied from 9 to 94 days, with an
average of 50.8 ±32.6 days. 

Discussion

Infection of pancreatic necrosis occurs in 10% to
50% of patients with necrotizing pancreatitis and 
is one of the most feared surgical complications of
acute pancreatitis [2]. Once peri/pancreatic necrosis
becomes infected mortality increases steeply [3].
Infected pancreatic necrosis is usually followed by
multiorgan failure, which is associated with a mortal-
ity approaching 100% in the absence of surgical treat-
ment [2]. Intervention is indicated when infection of

peri/pancreatic necrosis is proven by fine needle
aspiration (FNA), peri/pancreatic gas collections in
the necrotic cavity are depicted on CT scan, or when
sepsis persists despite maximal support on the ICU
[3, 4]. The principles of surgical management of acute
necrotizing pancreatitis are based on vigilant inten-
sive care, establishing the presence of infection, and
surgical debridement of the infected necrosis [5]. Sur-
gical intervention is best done in the late phase,
when necrotic tissue is demarcated from viable tis-
sues potentially limiting the number of repeat un -
planned debridements [5]. Furthermore, Navanee -
than et al. report that retroperitoneal drainage using
the delay-until-liquefaction strategy also appears to
be successful [6]. Published mortality rates for open
necrosectomy range from 6% [7] to 50% [8]. Mini-
mally invasive methods have many advantages in
comparison with open surgery such as reduced in -
flammatory response to intervention, considerably
reduced extent of bacteriemia, reduced risk of devel-
opment of multi-organ failure, reduced rate of post-
operative respiratory and wound complications, short-
er stay in an ICU, and faster convalescence [1, 9, 10]. 

Laparoscopic transabdominal access causes re -
duced operative injury, postoperative pain, and her-
niation rate in comparison with open surgery. Major
disadvantages are limited operative field, complicat-
ed evacuation of viscous content, contamination
of peritoneal cavity, and remaining likelihood of pan-
creatic and enterocutaneous fistulas [11].

In a series of 11 consecutive patients managed by
translumbar retroperitoneal endoscopy, Castellanos
et al. concluded that this procedure had no addition-
al morbidity/mortality, facilitated lavage, minimized
the need for subsequent surgery, and decreased
the need for repeated CT [8]. A possible explanation,
according to van Santvoort et al., is that the retroperi-
toneal approach induces less perioperative and post-
operative stress than laparotomy because a small 
(5 cm) incision is used, the peritoneum is left intact,
and the peritoneal cavity is not contaminated. He
hypothesized that by minimizing the inflammatory
“hit” of necrosectomy the retroperitoneal approach
may reduce the risk of postoperative multiple organ
dysfunction in the already critically ill patient [12].
However, it is debatable whether a 5 cm incision can
be called minimally invasive.

Babu et al. and Shelat et al. state that the re tro -
peritoneal approach may be selected in patients with

Minimally invasive retroperitoneal necrosectomy in management of acute necrotizing pancreatitis
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left-sided, predominantly retroperitoneal necrosis
with a predominantly semi-solid collection [13]. It
needs to be repeated on several occasions in order to
achieve clearance and is not able to deal with gall-
stones [8]. When necrosis is multifocal, discontinu-
ous, located in the head or uncinate process of the
pancreas, the possibility of retroperitoneal access
decreases sharply [1, 5, 8]. However, Chang et al. note
that multiple retroperitoneal spaces usually commu-
nicate [14]. We found that if modified, retroperitoneal
necrosectomy can be used regardless of the localiza-
tion of necrosis; the main requirement is fluid collec-
tions extending to the pelvis. When fluid collections
are in the left side of the retroperitoneum, necrosis
can be totally evacuated. Fluid collections in the right
retroperitoneum often allow only partial evacuation
of necrosis, but it delays open or laparoscopic necro-
sectomy. Also it is obvious that there is no single
technique of retroperitoneal necrosectomy [13]. Rara -
ty et al. have demonstrated that the percutaneous,

retroperitoneal approach may be employed in up to
85% of patients requiring surgery for pancreatic
necrosis [7]. But this method requires CT guidance.
We used a considerably cheaper technique, introduc-
ing trocars under ultrasound guidance. Furthermore,
if Seldinger’s method is used then fluid collections in
the retroperitoneal space are relatively small and we
have found that in most cases this technique cannot
be used.

The study by van Santvoort et al. showed that
the minimally invasive step-up approach, as com-
pared with primary open necrosectomy, reduced
the rate of the composite end point of major compli-
cations or death, as well as long-term complications,
health care resource utilization, and total costs,
among patients who had necrotizing pancreatitis and
confirmed or suspected secondary infection [15, 16].

For choosing percutaneous CT or ultrasound-guid-
ed drainage, translumbar retroperitoneal endoscopic
necrosectomy, and retroperitoneoscopic necrosecto-
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Gambiez et al. 20 18 13 Lumbotomy and 5 ±4 (mean) 2 62 2

1998 [17] medianoscopy

Chang et al. 19 35 13 Left flank incision N/A 1 23.2 3

2006 [14] and blunt dissection

Besselink et al. 18 48 7 Left-sided lumbotomy 2 (1-11) N/A 100 2

2006 [3] and VARD

Mui et al. 9 N/A 9 Seldinger and 3 (2-8) 2 84 1 

2005 [18] nephroscopy

Connor et al. 47 28 38 N/A 3 (1-9) 12 64 9

2005 [19]

Castellanos 11 13 11 Left translumbar 5 (3-10) 0 98 3

et al. and flexible 

2005 [11] nephroscopy

Risse et al. 6 48 6 Seldinger and 2 (1-4) 0 26 0

2004 [20] nephroscopy

Carter et al. 10 24 10 Nephrostomy, 3 (1-6) 1 42 2

2004 [21] nephroscopy and 

sinus tract endoscopy

Our data 13 26 13 Retroperitoneal 3 (1-9) 2 51 0

necrosectomy

TTaabbllee  IIII..  Comparison of our data with other series of retroperitoneoscopic necrosectomies
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my, patients must be highly selected: collections
must be semi-solid, unifocal, left-sided, with defined
localization of necrosis. Success of our method is only
determined by extent of fluid collection. It can be
used for all patients with left, right or both sided flu-
id collections, when they reach the pelvis – then it is
possible to place drains safely, without injury to
the internal organs. The best results were shown by
cases with massive fluid collections and less than
30% necrosis extent. Retroperitoneoscopic necrosec-
tomy not only reduces operative injury, but also pre-
vents contamination of the peritoneal cavity and
abdominal wall defects [1]. If retroperitoneoscopic
necrosectomies appear to be insufficient, patients
can always be scheduled for conventional open sur-
gery. Even then the likelihood of intraoperative com-
plications of open surgery is reduced, because timing
of the operation is considerably later. And these
points are important for reducing mortality [1]. Table II
presents management results compared with other
studies.

Conclusions

We conclude that minimally invasive techniques
should be considered a first-choice surgical option in
treating patients with acute necrotic pancreatitis.
Pancreatic necrosis occupying less than 30% and
with massive fluid collections in the left retroperi-
toneal space can be safely managed by minimally
invasive retroperitoneal necrosectomy.
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