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Summary. Introduction. Because of major morbidity and mortality after open surgery in acute
necrotic pancreatitis, an interest in minimally invasive necrosectomy approaches has increased. We
report the results of a recently developed minimally invasive technique that we adopted in 2007.

Material and methods. This article contains a retrospective analysis of cases and description of
original retroperitoneoscopic necrosectomy technique. There were eight patients aged 25-58 years,
who underwent retroperitoneoscopic pancreatic necrosectomy in the Center of Abdominal Surgery,
Vilnius University Hospital Santariskiy Klinikos, between 2007 and 2009. All patients had at least
30% pancreatic necrosis with extensive retroperitoneal fliid collections on the left side, proved by CT
scan. Operations were performed on the 21st—56th days of illness (median, 36th day).

Results. The mean postoperative hospital stay was 49 days (range, 14—-99 days). All patients
survived. Two patients underwent three additional procedures; two patients, one additional proce-
dure due to remaining infected necrosis. Three patients had no requirement for additional proce-
dures. One patient underwent laparotomy because of bleeding.

Conclusions. We assume that minimally invasive techniques should be considered a first-choice
surgical option in patients with acute necrotic pancreatitis, whenever it is possible. Pancreatic necro-
sis less than 30% with large fluid collections in the left retroperitoneal space facilitates employment

of three-port retroperitoneoscopic necrosectomy.

Introduction

In abdominal surgery, also in pancreatic surgery,
minimally invasive methods are more widely used.
They have many advantages in comparison with open
surgery such as reduced inflammatory response to
intervention (1-3), considerably reduced extent of
bacteriemia, reduced risk of development of multi-
organ failure, reduced rate of postoperative respira-
tory and wound complications (4, 5), shorter stay in
an intensive care unit (ICU), and faster convalescence
(5). A number of options exist today including per-
cutaneous CT- or ultrasound-guided drainage, en-
doscopic pseudocystogastrostomy or necrosectomy,
various laparoscopic techniques (transperitoneal,
transgastric, or retrogastric-retrocolic), translumbar
retroperitoneal endoscopic necrosectomy, and ret-
roperitoneoscopic necrosectomy (5, 6). Regrettably,
there is no gold standard because of lack of studies,
comparing minimally invasive techniques together
and with open surgery. Even the UK Working Party
on Acute Pancreatitis recommends selecting surgi-
cal technique for necrosectomy depending on indi-
vidual features and locally available expertise (7).

Patients and methods

We performed a retrospective analysis of eight
patients who underwent a retroperitoneoscopic pan-
creatic necrosectomy in the Center of Abdominal
Surgery, Vilnius University Hospital Santariskiy
Klinikos, between 2007 and 2009. There were six
males and two females aged between 25 and 58
years. In seven cases, pancreatitis was caused by al-
cohol consumption; in one case, by gallstones. Two
patients had pancreatic necrosis in the pancreatic
head and tail (>50% and 30-50%), two patients had
30-50% pancreatic necrosis in the pancreatic body
and tail, and four patients had >30% pancreatic ne-
crosis in the pancreatic tail. In all cases, necrosis was
proved by CT scan. Seven patients had extensive
retroperitoneal phlegmon on the left side, and one
patient on both sides. Operations were performed
on the 21st—56th day of illness (average, 36th day),
after infection of pancreatic necrosis was proved
by fine-needle aspiration under ultrasound guid-
ance. We used an original technique, developed in
our center. A patient was placed in the right lateral
decubitus position and bent at the waist with help
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Fig. 1. Trocar introduction into retroperitoneal fluid collection
under ultrasound guidance

of a roll. The first 10-mm trocar was inserted into
retroperitoneal fluid collection on the left medium
axillary line near the ending of 12th rib under ultra-
sound guidance (Fig. 1). Pneumoretroperitoneum
should be created (up to 14 mm Hg). Then 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, respectively. Suc-
tion irrigator and forceps were introduced through
these trocars (Fig. 2); then necrotic debris and pus
were evacuated under visual guidance. Finally, the
drains were placed through the sites of trocar punc-
ture, and on the next day, continuous lavage of the
cleansed cavity was started. If purulent fluid collec-
tions extended to the minor pelvis, the fourth drain
was placed there. During repeated retroperitoneo-
scopic necrosectomies, the trocars were inserted
through the same apertures along with drain tracts.

Fig. 2. Placement of videoscope, suction irrigator, and forceps
during retroperitoneoscopic necrosectomy

Results

Table presents details about our patients and man-
agement results compared with other studies. All
eight patients who underwent retroperitoneoscopic
necrosectomies survived. Postoperative hospital stay
ranged from 14 to 99 days (median, 49 days). Two
patients — one with 50% pancreatic necrosis and fluid
collections in the mesentery and both the retroperi-
toneal spaces and another with 30-50% pancreatic
necrosis — underwent two repeated retroperitoneo-
scopic necrosectomies and finally laparotomy and
necrosectomy due to remaining infected necroses
in the pancreatic head. Other two patients (30-50%
and >30% pancreatic necrosis) for the same reason
underwent only one repeated retroperitoneoscopic
necrosectomy. Three patients had no requirement
for additional procedures. One patient underwent
laparotomy because of bleeding on the 30th post-
operative day. Operations with minor pancreatic

Table. Comparison of our data with other series of retroperitoneoscopic necrosectomies

. No. of No. of .Preoperatl\.fe Postqperatlve Mortal- o
Series X : disease duration, hospital stay, . " Complications
patients sessions d ity, %
ays days

Carter et al. (12) 10 1-4 40 20 One case of bleeding

Connor et al. (13) 21 1-8 - 25 Three cases of sepsis, two cases of bleeding

Risse et al. (14) 6 1-4 48 17 One case of peritonitis, one case of py-
rexia, one case of colocutaneous fistula,
one case of flank hernia

Our data™ 8 1-3 36 0 One case bleeding, four cases of sepsis

*Center of Abdominal Surgery, Vilnius University Hospital Santarigkiy Klinikos.
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necrosis and considerable fluid collection in the left
retroperitoneal space were most successful.

Discussion

Open surgery for pancreatic necrosis is associ-
ated with considerable morbidity (31-84%) and
mortality (15-42%) (6, 8—11); therefore, recently in
our center, whenever it is possible, we try to man-
age acute necrotic pancreatitis with minimally in-
vasive procedures. Laparoscopic transabdominal ac-
cess causes reduced operative injury, postoperative
pain, and herniation rate in comparison with open
surgery. Major disadvantages are limited operative
field, complicated evacuation of viscous content,
contamination of peritoneal cavity, remaining like-
lihood of pancreatic and enterocutaneous fistulas
(8). Retroperitoneoscopic necrosectomy not only
reduces operative injury, but also prevents contami-
nation of the peritoneal cavity and abdominal wall
defects (5, 8). In fact, case reports and small series
show encouraging results, but no significant data are
available yet (Table). Furthermore, retroperitoneo-
scopic necrosectomy is not applicable for all patients.
Obviously, successful procedure is determined by
localization of fluid collection and possibility of safe
drain placing without injury to the internal organs
(3). Performing this procedure according to the
technique proposed by Carter et al. (12), an essential
condition is the introduction of a guidewire under
CT guidance. Meanwhile, we propose a consider-
ably cheaper technique without CT and guidewire,
introducing trocars under ultrasound guidance. On
the other hand, distinct trocar locations allow better

manipulation potential. Retroperitoneoscopic necro-
sectomy according to our technique was especially
effective in cases of large fluid collections without
considerable capsule. When necrosis is multifocal,
discontinuous, extending into both retroperitoneal
spaces, located in the head or uncinate process of
the pancreas, the possibility of retroperitoneal ac-
cess extremely decreases. Also, very thick fibrosis
or edema reduces likelihood of success (3, 13, 14).
This was proved by our own experience when the
attempt to perform retroperitoneal necrosectomies
in two patients on 98th and 112th day of illness,
when retroperitoneal necroses were confined with a
thick capsule and were hardly accessed through the
lumbar region, has failed.

If retroperitoneoscopic necrosectomies are in-
sufficient and septic sources persist, patients are
scheduled for conventional open surgery. However,
timing of these open surgeries is considerably later,
so the likelihood for intraoperative complications
characteristic of open surgeries is reduced, systemic
inflammatory response is managed, and patients re-
cover more quickly. These points are substantial to
reducing mortality (5, 15-17).

Conclusions

We assume that minimally invasive techniques
should be considered a first-choice surgical option
in patients with acute necrotic pancreatitis, when-
ever it is possible. Pancreatic necrosis less than 30%
with large fluid collections in the left retroperitoneal
space facilitates employment of three-port retroperi-
toneoscopic necrosectomy.

Uminio nekrozinio pankreatito gydymas retroperitoneoskopine
nekrozektomija trimis troakarais
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Santrauka. Jvadas. Dél didelio mirStamumo ir sergamumo po atviry tGminio nekrozinio pankreatito
operacijy vis didesnis démesys skiriamas minimaliai invaziniams nekrozektomijy budams. 2007 m. Pilvo
chirurgijos centre jdiegéme nauja retroperitoneoskopinés nekrozektomijos metodika.

Metodika. Pateikiama retrospektyvioji atvejy apzvalga bei originalios retroperitoneoskopinés nekrozek-

tomijos metodikos apraSymas.

Tirtyjy kontingentas. 2007—2009 m. Vilniaus universiteto Pilvo chirurgijos centre, Vilniaus universite-

to ligoninés Santariskiy klinikose retroperitoneoskopinés nekrozektomijos buvo atliktos astuoniems ligo-
niams, kuriy amzius nuo 25 iki 58 mety. Visy ligoniy kasos nekrozés jrodytos KT, apimancios daugiau nei
30 proc. kasos, su ryskia kairés pusés retroperitonine skysciy sankaupa. Operacijos atliktos 21-56 ligos para,
vidutiniskai — 36 para.

Rezultatai. Po operacijos ligoniai gydyti 14-99 paras, vidutiniskai — 49 paras. Visi ligoniai iSgyveno.
Dviem ligoniams atliktos trys pakartotinés nekrozektomijos, dviem ligoniams dél islikusiy infekuoty ne-
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kroziy atlikta po viena pakartotine retroperitoneoskopine nekrozektomija. Trims ligoniams uzteko vienos
operacijos. Dél kraujavimo vienam ligoniui teko atlikti laparotomija.

ISvados. Manome, kad, esant galimybéms, tminio nekrozinio pankreatito chirurginj gydyma reikéty
pradéti nuo minimaliai invaziniy procedury. Palankiausios salygos trijy troakary retroperitoneoskopinei ne-
krozektomijai — kasos nekrozé iki 30 proc. su didelémis skysc¢io sankaupomis kairiajame retroperitoniniame
tarpe.

References
Labib M, Palfrey S, Paniagua E, Callender R. The postop-

infected pancreatic necrosis. Arch Surg 2005;140:952-5.

erative inflammatory response to injury following laparo- 9. Besselink MG, de Bruijn MT, Rutten JP, Boermeester MA,
scopic assisted vaginal hysterectomy versus abdominal hys- Hofker HS, Gooszen HG. Surgical intervention in patients
terectomy. Ann Clin Biochem 1997;34:543-5. with necrotizing pancreatitis. Br ] Surg 2006;93(5):593-9.
Joris J, Cigarini I, Legrand M, Jacquet N, De Groote D,  10. Castellanos G, Pifiero A, Serrano A, Parrilla P. Infected
Franchimont P, et al. Metabolic and respiratory changes pancreatic necrosis: translumbar approach and management
after cholecystectomy performed via laparotomy or laparos- with retroperitoneoscopy. Arch Surg 2002;137:1060-3.
copy. Br ] Anaesth 1992;69:341-5. 11. Sileikis A, Bei¥a V, Jucevitius B, Jurevitius S, Tamogifinas
Shelat VG, Diddapur RK. Minimally invasive retroperito- A, Strupas K. Uminio nekrozinio pankreatito gydymo pa-
neal pancreatic necrosectomy in necrotizing pancreatitis. tirtis. (Experience in treating acute necrotic pancreatitis.)
Singapore Med | 2007;48(8):¢220. Lietuvos chirurgija 2006(4);2:154-60.

Jacobi CA, Zieren HU, Sabat R, Lorenz W, Halle FE, Miiller 12. Carter CR, McKay CJ, Imrie CW. Percutaneous necrosec-
JM. Local and systemic inflammation after laparotomy ver- tomy and sinus tract endoscopy in the management of in-
sus laparoscopy in a sepsis model in rats. Langenbecks Arch fected pancreatic necrosis: an initial experience. Ann Surg
Surg 1997;382(1):9-13. 2000;232:175-80.

Fernandez-Cruz L, Cesar-Borges G, Lépez-Boado MA, 13. Connor S, Ghaneh P, Raraty M, Sutton R, Rosso E, Garvey
Orduia D, Navarro S. Minimally invasive surgery of the CJ, et al. Minimally invasive retroperitoneal pancreatic
pancreas in progress. Langenbecks Arch Surg 2005;390: necrosectomy. Dig Surg 2003;20:270-7.

342-54., 14. Risse O, Auguste T, Delannoy P, Cardin N, Bricault I,
Besselink MG, van Santvoort HC, Nieuwenhuijs VB, Boer- Létoublon C. Percutaneous video-assisted necrosectomy
meester MA, Bollen TL, Buskens E, et al. Minimally in- for infected pancreatic necrosis. Gastroenterol Clin Biol
vasive ‘step-up approach’ versus maximal necrosectomy in 2004;28:868-71.

patients with acute necrotising pancreatitis (PANTER trial): ~ 15. Babu BI, Siriwardena AK. Current status of minimally inva-
design and rationale of a randomised controlled multicenter sive necrosectomy for post-inflammatory pancreatis necro-
trial [ISRCTN38327949]. BMC Surg 2006;6:6. sis. HPB (Oxford) 2009;11:96-103.

Working Party of the British Society of Gastroenterology; 16. Rodriguez JR, Razo AO, Targarona |, Thayer SP, Rattner
Association of Surgeons of Great Britain and Ireland; Pan- DW, Warshaw AL, et al. Debridement and closed pack-
creatic Society of Great Britain and Ireland; Association ing for sterile or infected necrotizing pancreatitis: insights
of Upper GI Surgeons of Great Britain and Ireland. UK into indications and outcomes in 167 patients. Ann Surg
guidelines for the management of acute pancreatitis. Gut 2008;247(2):294-9.

2005;54(Suppl 3):1-9. 17. van Santvoort HC, Besselink MG, Bakker O], Hofker HS,

Castellanos G, Pifiero A, Serrano A, Llamas C, Fuster M,
Fernandez JA, et al. Translumbar retroperitoneal endoscopy:
an alternative in the follow-up and management of drained

Received 1 July 2008, accepted 5 March 2010
Straipsnis gautas 2008 07 01, priimtas 2010 03 05

Boermeester MA, Dejong CH, et al. A step-up approach or
open necrosectomy for necrotizing pancreatitis. N Engl |
Med 2010;362:1491-502.

Medicina (Kaunas) 2010; 46(3)



