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Abstract

Background: Minimally invasive necrosectomy through a
retroperitoneal approach has shown promising results for the
treatment of infected pancreatic necrosis.

Aim: To perform comparison of patients with infected
pancreatic necrosis who underwent necrosectomy by
retroperitoneal approach with transperitoneal approach.

Methods: Retrospective analysis of prospectively
maintained database of infected pancreatic necrosis patients
treated between August 2013 and July 2016. Totally 77
patients were admitted with infected pancreatic
necrosis. Conservatively managed -9 ; PCD alone- 22; PCD
followed by TPN/RPN -11 ; Transperitoneal necrosectomy-26
(TPN alone -23; PCD followed by TPN -3) Retroperitoneal
necrosectomy-20(left flank -18; right flank -01;Bilateral- 1)
( RPN alone-11; PCD followed by RPN -9); Prophylactic
ileostomy done in 2 cases in RPN & 2 cases in TPN
(suspicion of bowel communication). 16 Patients from
each group were matched for the age (10 years), status of
infection, CT severity score (2 points), preoperative organ
failure and timing for surgery          ( for 7 days).

Results: Reintervention was required in 4 patients
(ileostomy -3 & redo necrosectomy -1 ) in the RP group ; 2
patients in the TP group (ileostomy -2); Ileostomy done for
postoperative  fecal   fistula.   Median  post operative hospital

stay was 22 days in the RP group and 25days in the TP
group . Mortality was observed in 5 cases in TP group
(4 due to MODS; 1due to fecal fistula); 2 cases in RPN
(1 due to MODS & 1 due to fecal fistula)

Conclusions: Comparing to TP approach , RP approach
for pancreatic necrosectomy through a small flank incision
was associated with more morbidity though insignificant P
value( mainly because of bowel injury in RP group )
comparable postop hospital stay but less mortality though
insignificant P value.

Introduction
The spectrum of Acute Pancreatitis ranges from a

mild transitory form to a severe necrotizing disease with
high mortality. Severe pancreatitis is observed in 15 to
20% of all cases. Surgical management of patients with
infected pancreatic necrosis has undergone remarkable
evolution over the last few decades. Recognition that
laparotomy may itself add to morbidity by increasing the
post operative organ dysfunction1haslead to the recent
development of minimally invasive techniques. Minimally
invasive techniques2 mostly involve debridement via
retroperitoneal, laparoscopic or endoscopic approaches or
combination of these. Minimally invasive necrosectomy
through a retroperitoneal approach is gaining popularity for
the treatment of necrotizing pancreatitis.
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The aim of this study is to perform a case matched
comparison of patients with infected pancreatic necrosis  who
underwent necrosectomy by the retroperitoneal approach with
transperitoneal approach

Methods
Retrospective analysis of prospectively maintained

database of infected pancreatic necrosis patients treated
between August 2013 and July 2016. Totally 77 patients were
admitted with infected pancreatic necrosis. Conservatively
managed -9 ; PCD alone- 22; PCD followed by
TPN/RPN -11  ;Transperitoneal necrosectomy-26(TPN
alone -24; PCD followed by TPN -2)Retroperitoneal
necrosectomy-20(left flank -18; right flank -01;Bilateral- 1)( RPN
alone-11; PCD followed by RPN -9); Prophylactic ileostomy
done in 2 cases in RPN & 2 cases in TPN (suspicion of bowel
communication)

Exclusion Criteria
Patients with extremes of age, Multiple

comorbidities,late presentation with infected pancreatic necrosis
(initially treated conservatively) are excluded

Step up Approach
Step up approach3 is followed in our Institution for

infected pancreatic necrosis. This approach can  avoid surgery
in 1/3 of cases or  timing of the operation is delayed thereby
reducing intraoperative complications & mortality.

.

Conservative Management
It was well accepted that patients with infected

pancreatic necrosis which was earlier considered to be a
definite indication for surgical necrosectomy, can be
successfully treated with an initial conservative
approach4 with  improved outcome.

Surgical Intervention
Intervention was deemed necessary in cases

of proven (FNA) or suspected infection of pancreatic
necrosis and/or Peripancreatic necrosis. Infected
pancreatic necrosis was suspected when the acute
phase of the disease (1-2 weeks) had subsided and
there was a sudden onset of spiking fever and an
increase in leukocytes in the presence of heterogeneous
fluid collections on CT (with or without gas bubbles).

Regardless of infection, an intervention was
postponed  till the third or fourth week after onset of
disease. It is known that during the acute phase the
systemic inflammatory response syndrome (SIRS) with
MOF is due to sterile inflammation rather than to
infection associated with pancreatic and/or
peripancreatic necrosis5.Moreover, by postponing
intervention, the infected collections demarcate and
become encapsulated, thereby theoretically optimizing
the conditions for surgical intervention6.

FNA was not commonly used in our institution
because during the acute phase it had notherapeutic
consequences (and we still tried to postpone
intervention in cases of a positive bacterial culture) and
during the late phase a patient with signs oinfection but
a negative FNA would still undergo intervention.
Moreover, FNA is known to yield false-negative results7.

Retroperitoneal Approach
Retroperitoneal drainage is performed under

general anesthesia in supine position. The flank is
slightly elevated by placing a pillow under the back.
A 5-8 cm incision is made in the left flank. This incision
is bluntly and cautiously deepened into the
retroperitoneal necrotic space with finger dissection and
first the visible necrotic tissue is removed with a forceps
under vision. Care should be made not to enter the
peritoneum or injure the colon. Then through a blunt
dissection using the left kidney as an anatomical
landmark along with CT images, the abscess cavity
deep in the retroperitoneal space can be drained and the
necrotic material removed. Necrotic material is taken for
bacterial culture and smear. Finally the retroperitoneal
space is inspected with a 0 degree video scope,
introduced through a trocar placed in the edge of the
incision. Additional necrosectomy and lavage is
performed with a laproscopic forceps and a suction
device.
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Two large bore single lumen drains are  positioned in the cavity
and exteriorized through the two edges of the incision. The first
drain is placed at the deepest     possible   point    and      the
second  more  superficially. Catheters are removed if collapse of
the cavity is shown on CT and daily production of drainage fluid
has decreased to less than 50 ml/ 24 h. Reintervention is
performed only in case of further clinical deterioration

Transperitonealnecrosectomy
Transperitonealnecrosectomy was first described by

Begeret al8.Aftera bilateral subcostal or median incision, the
lesser sac is entered through the gastro colicomentum/
transmesocolon. Blunt debridement of all necrotic tissue is
performed. Two double lumencatheters are inserted through
separate incisions and positioned in there troperitoneal space.
Opened ligaments are sutured in an attempt to create a
closed compartment for local irrigation& drainage.

Case Matching
16 Patients from each  group were matched

for the age 9(10 years), status of infection10, CT severity
score11 (2 points), preoperative organ failure12 and
timing for surgery13 ( for 7 days)

Prophylactic Ileostomy

Prophylactic ileostomy (done for the suspician of
bowel communication )
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Results

1.1 Postoperative Outcomes

Complications

Complications in the retroperitoneal approach group were man-
aged as follows:

(1) Fecal fistula (n =3): Laparotomy and ileostomy.
(2) Pancreatic fistula (n =1): managed conservatively
(3) Bleeding (n = 1) managed conservatively
(4) Biliary fistula (n = 1) managed conservatively

The complications in the transperitoneal approach group were
managed as follows:
(1) Fecal fistula (n=1): Laparotomy and ileostomy.
(2) Pancreatic fistula (n=1): managed conservatively.
(3) Biliary fistula (n = 1) managed conservatively.
(4) Deep vein thrombosis (n = 1) managed conservatively

Lleostomy ( done in postoperative period for
fecal fistula)

Statistical Analysis
All statistical analyses were performed using

Software - SPSS Version - 23. Patients who underwent
necrosecto my by the retroperitoneal approach were
compared with matched patients treated with
transperitoneal approach, with mortality as the primary
outcome measure. Tests used- Chi - Square Test
( Etiology, Redonecrosectomy , Complications,  No of
deaths across each type of surgery) &Mann-Whitney U
Test (Mean Ctsi score and Mean age of the study
subjects & Postopertaive stay) . P value <0.050 was
considered statistically significant.

Discussion
Postoperative new-onset organ failure

occurred in 3 patients in the transperitoneal approach
group and 1 in the retroperitoneal approach group
(p=0.838). Of the 32 patients, 5 died in transperitoneal
approach group & 2 in retroperitoneal approach group.

The cause of death in Transperitoneal group
was MOF. Among 5 patients in transperitoneal
approach group 3 patients had preoperative MODS
(which could not be recovered) 2patients had
postoperative new onset organ failure.

 Among 12 patients of preoperative organ failure in
retroperitoneal approach group, 9 patients could
recover after surgery & supportive measures ;
3 patients could not be recovered & died

 Among 3 patients postoperative new onset organ
failure 2 patients could be recovered & one patient
could not be recovered &died

 we could infer that increased postoperative new
onset failure& mortality following transperitonea
lnecrosectomy may be due to peritoneal
contamination, increased surgical stress 12,13

The cause of death in retroperitoneal group was
MOF. Among these 2 patients, one had
preoperative MODS (which could not be recovered after
surgery) and another had postoperative new onset
organ failure because of fecal fistula.

 Among 11 patients of preoperative organ failure in
retroperitoneal approach group, 10 patients could
recover after surgery& supportive measures ;
1 patient died .

 Among retroperitoneal approach group , 3 patients
develop fecal fistula due to iatrogenic bowel injury /
disease process. Of these 3 patients, one patient
died because of MODS . Fecal fistula was the
reason for increased morbidity in this group.
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The median post operative hospital stay was 22 days in the
retroperitoneal group and 25 days in the transperitoneal group
(p=0.893) and it was comparable between two groups.

In the current study, the risk of selection bias was
minimized by matching patients for essentially all criteria known
to affect outcome as organ failure, infection of necrosis, timing of
intervention, age and CTSI score.

Limitations
Transperitonealnecrosectomy was still performed in

more extensive necrosis, less accessible collections and that
selection bias was thereby introduced. However, as this was a
case-matched design, a control patient was selected from a
larger group of patients undergoing laparotomyonly if his or her
criteria matched those of a patient undergoing the
retroperitoneal approach.

Small sample size might have led to a type II statistical
error for certain endpoints (e.g., total complications).

Moreover, the seresults still requires to be confirmed
by further randomized studies.

Conclusion
Comparing to TP approach , RP approach was

associated with less mortality though insignificant
P values comparable postoperative  hospital stay more
morbidity though insignificant P values
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