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Endoscopic retroperitoneal necrosectomy : 
where does surgery begin and endoscopy end ? 

RIESUMt~ 

Ce n'est que depuis peu de temps que le traitement endoscopique des 16sions kystiques p6ripancr6atiques par drainage transgrastro- 
mural n'est plus limit6 aux 16sions ~ contenu principalement liquide. Nous d6crivons la m6thode de n6crosectomie endoscopique r6trop6rito- 
n6ale avec acchs transgastrique direct par d6bridement des n6croses solides p6ripancr6atiques infect6es. Les 16sions kystiques r6trop6rito- 
n6ales sont d'abord ponctionn6es sous ultrasonographie endoscopique. Ensuite, une large ouverture du canal transmural est pratiqu6e ~t l'aide 
d'un ballon de dilatation permettant l'acchs d'un endoscope th4rapeutique. Enfin, le tissu solide n6cros6 est mobilis6 puis retir6. 

Sur les 14 patients trait6s, une seule complication s4vhre a 6t6 relev6e chez un patient qui pr6sentait une h6morragie s4vhre de l'art6re 
spl6nique 12 heures aprhs le d6bridement. Apr6s r6paration chirurgicale, l'6volution s'est d6roul4e favorablement sans autre complication. 
Aucun cas de mortalit6 n'est ~ d4plorer. ComparOe ~ l'acte chirurgical, la n4crosectomie endoscopique r6trop6rin6ale est une alternative th6- 
rapeutique peu invasive pour certains patients souffrant de nEcrose p6ripancr6atique iufect6e. 

S U M M A R Y  

Endoscopic treatment o f  peripancreatic cystic lesions by transgastromural drainage until recently has been restricted to lesions with mainly 
liquid contents. We describe endoscopic retroperitoneal necrosectomy using the direct transgastral access for debridement o f  solid infected peri- 
pancreatic necrosis. Retroperitoneal cystic lesions were first punctured under guidance o f  endoscopic ultrasound. A wide fenestration allowing 
access for a therapeutic gastroscope to the retroperitoneal cavity was created by balloon dilatation o f  the transmural channel Solid necrotic tissue 
was mobilized and removed. 

In 14 patients treated, the only severe complication was acute bleeding from the splenic artery in one patient 12 hours after endoscopic 
debridement. Surgical repair resulted in an otherwise favourable outcome without further complications. There was no procedure related morta- 
lity. Endoscopic retroperitoneal necrosectomy may be a minimally invasive therapeutic alternative to surgery in certain patients with infected peri- 
pancreatic necrosis. 

I N T R O D  UCTION 

Le traitement endoscopique par drainage transmu- 
ral des 16sions kystiques p6ripancrdatiques compli- 
quant une pancr6atite aigu~ ou chronique n'est pas 
un proc6d6 nouveau. La cystoduod6nostomie et la 
cystogastrostomie ont 6t6 d6crites il y a 15 ans par le 
groupe de Sahel et Cremer [1-3]. Au d6but des 
ann6es 90, l'ultrasonographie endoscopique (UES) a 
permis de r6aliser un drainage transmural guid6 en 

utilisant des sondes 6chographiques radiaires ou lon- 
gitudinales [4, 5]. En 1996, le premier cas de drainage 
transmural d'un liquide n6crotique a 6t6 rapport6 [6]. 
Parall~lement au d6veloppement des nouveaux ins- 
truments 6cho-endoscopiques,  et avec l'exp6rience 
croissante de services sp6cialis6s, des accessoires 
appropri6s, proth6ses mont6es sur aiguille, ont 6t6 
mis au service des techniques de drainage transmural 
[7-9]. N6anmoins, tant que les petites incisions et les 
proth~ses en plastique ne d6passaient pas un dia- 
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Figure 1 
(A) Drainage guid6 par EUS d'un abces p6ripancr6atique avec raise en place d'une proth~se plastique de 10 F. Drainage efficace du liquide et du pus. 

(B) Visualisation sous EUS d'une large cavite retrop6ritoneale faiblement echogene, avec du materiel liquide et presence au niveau posterieur de masses 
hyper6chog~nes correspondant & de la necrose solide. 

(A) EUS-guided drainage of a peripancreatic abscess with a 10 F plastic prosthesis. Successful drainage of putrid, but liquid contents. (B) EUS-visualization 
of a large retroperitoneal cavity containing echo-poor, liquid material and large, echo-rich masses of solid necrosis in the back. 

m6tre maximal ext6rieur de plus 8.5 5 10 Charri6re, 
les m6thodes de drainage ont 6t6 limit6es ~i des 
16sions kystiques dont le contenu 6tait plus ou moins 
liquide (Fig. 1). Afin de pouvoir r6aliser le d6bride- 
ment de tissus ndcrotiques et purulents sous contr61e 
endoscopique direct, nous avons utilis6 la voie endo- 
scopique transgastrique comme mdthode d'acc6s ~ la 
cavit6 p6ripancr6atique r6trop6rin6ale [10]. La 
n6crosectomie endoscopique r6trop6rindale (NER), 
caract6ris6e par une agression tissulaire minimale, est 
prdsent6e comme une alternative ~ la chirurgie 
abdomen ouvert. 

p6riode de plus de 6 mois, la perte pond6rale, l'obs- 
truction des voies biliaires et pancr6atiques, l 'obs- 
tacle ~ la vidange gastrique ou duod6nale, et, faits 
plus importants, l ' infection du pseudokyste et sa 
n6crose. Les 16sions infect6es, bien d6finies sur le 
plan anatomique peuvent 6tre mono ou asymptoma- 
tiques. Le droit de retarder  le drainage chez des 
patients couverts par antibioth6rapie reste ?a d6battre. 
Selon l'opinion de certains auteurs, une intervention 
est indiqu6e en pr6sence de marqueurs de l'inflam- 
mation, telle la C-r6active prot6ine, afin de pr6venir 
des complications septiques imminentes. 

D E R O  U L E M E N T  E T  I N D I C A T I O N  DE LA  NER 

La pancr6atite aigu~ conduit ~ la n6crose p6ripan- 
cr6atique dans environ 20 % des cas. L'infection du 
tissu ndcrotique survient dans 50 % des cas et le taux 
de mortalit6 est de 10-15 %. Les options thdrapeu- 
tiques sont le d6bridement chirurgical, les lavages ou, 
comme alternative, le d6bridement transmural endo- 
scopique. Les chirurgiens s 'accordent pour recourir 
aussi tard que possible ?a l 'intervention m6me lors- 
qu'elle est clairement indiqude. Ceci s'applique 6ga- 
lement au traitement endoscopique r6tropdrin6al car 
le d6bridement semble plus stir en cas de 16sion par- 
faitement d61imitde. Toutefois, la question de savoir 
si une approche endoscopique par simple drainage et 
d6compression pr6coces permet d'6viter la formation 
de tissus fibreux, n'a pas encore 6t6 syst6matique- 
ment examin6e. 

Le drainage endoscopique des 16sions kystiques 
p6ripancr6atiques est indiqu6 chez les patients symp- 
tomatiques. Les symptOmes les plus courants sont : la 
douleur, la persistance de l'inapp6tence et des nau- 
s6es, l 'augmentation de la 16sion au cours d 'une 

NE, CR O S E C T O M I E  END OSCOPIQ UE 
RE  TROPF_,RITONEA L E  

Bien que le contenu liquide des kystes puisse 6tre 
drain6 par des proth~ses plastiques conventionnelles 
(Fig. 1 A), les 16sions contenant principalement des 
d6bris n6crotiques (Fig. 1B), n6cessitent une 
approche plus agressive. La ponction transmurale 
6choguid6e de la cavit6 r6trop6riton6ale est effectu6e 
en utilisant une sonde endoscopique longitudinale 
lin6aire h large canal op6rateur telle que l'ont d6crite 
et utilis6e diff6rents auteurs [7-9, 11, 12]. Une fenOtre 
transmurale est cr66e grace h une dilatation au ballon 
via l 'endoscopie (Fig. 2) avec un ballon de 8 mm 
(Max-forece, Microvasive), suivie ensuite par la cr6a- 
tion d'une fen6tre utilisant un ballon de 18 ~ 20 ram. 
Aprbs avoir fait jaillir dans la cavit6 une solution 
saline destin6e ~ 6vacuer la plus grande partie pos- 
sible de mat6riel n6crotique flottant, la manoeuvre 
est suivie d'une injection de produit de contraste sous 
contr61e radioscopique. L 'ouver ture  transmurale 
permet d'introduire un vid6ogastroscope. Les larges 
fragments de tissus n6crotiques sont ensuite retir6s 
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Figure 2. 
Dilatation au ballon d'une fen~tre transmurale gastrique. (A) Le ballon est introduit dans la cavite. (B) puis insuffle provoquant ainsi un elargissement de la 

fen~tre transmurale. (C) Vue transmurale revelant le materiel necrotique. 
Balloon dilatation of the transgastromural fenestration. (A), the balloon is introduced into the cavity. (B), then inflated and the transmural opening created. 

(C) Transmural view revealing necrotic material. 

Figure 3 
(A) Large cavite contenant un materiel necrotique purulent adh6rant & la paroi et un lac de liquide infect~ visualise immediatement apr~s d~bddement des 
morceaux de materiel solide necrotique. (B), m~me patient, m~me jour, extension au hile spl6nique avec vaisseaux et materiel purulent. (C), aspect typique 

de tissu de granulation 5 semaines apres la premiere intervention. L'aspect de liquide purulent a fait place & un tissu de cicatrisation. 
(A) Large cavity with putrid necrotic material adherent to the wall and a lake of putrid fluid immediately after debridement of pieces of solid necrosis. 

(B), same patient, same day, extension into the splenic hilum with vessels and putrid material, (C), typical aspect of granulating tissue 5 weeks after the first 
intervention. The grayish putrid appearance was replaced by the healing process. 

dans la mesure ot~ ils sont facilement mobilis6s. Les 
structures fermement adh6rentes a la paroi ou sus- 
pect6es d'6tre perfus6es par des vaisseaux sanguins 
sont laiss6es en place (Fig. 3). Le rinqage-lavage et, en 
cas de pr6sence de mat6riel solide, les d6bridements 
sont r6p6t6es tousles 2-3 jours jusqu'h ce que l'aspect 
endoscopique de la cavit6 apparaisse nettoy6 avec en 
outre un d6but de d6veloppement de tissu de granu- 
lation (Fig. 3). Dans la majorit6 des cas, la cavit6 
fibrotique est assez bien d6finie et limit6e a la bursa 
omentalis (sac inf6rieur) ofa se trouvent les espaces 
r6trop6riton6aux (Fig. 4A) contenant de consid6- 
rabies quantitfs de d6bris purulents. Le lavage endo- 
scopique et le d6bridement sont effectu6s sous 
contr61e visuel direct ainsi que radioscopique en utili- 
sant des cath6ters, des ills guides atraumatiques, des 

anses, des ballons pour retrait de calculs, ceci avec 
succbs et sans complications (Fig. 4 B-D). 

Toutes les manipulations sont r6alis6es sous s6da- 
tion intra-veineuse au Propofol et apr6s avoir obtenu 
le consentement du patient [13]. 

RE, S U L T A T S  

Nous avons trait6 par NER 14 patients sujets ~ une 
n6crose infect6e p6ripancr6atique (incluant 3 pa- 
tients d6jfi rapport6s auparavant [10]). Chez tousles 
patients, l'acc~s initial ?a la cavit6 r6trop6riton6ale a 
6t6 obtenu par ponction guid6e sous UES. Alors que 
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Figure 4. 
(A) Representation schematique de respace r6trop6riton~al et de ses voies afferentes (rouge) qui doivent 6tre prises en compte en cas de traitement de 

necrose r6troperitoneale. Les techniques endoscopiques peuvent atteindre I'espace paravertebral cr&nial (pan~ois intra-thoracique) (B), I'espace retrocaecal 
droite (C) et I'espace r6trosigmdfdien & gauche (D) et leurs extensions. En (D), une perforation du sigmdfde s'est produite et elle a contribue ~. faciliter le 

drainage. Toutes les images furent obtenues chez le m6me patient. 
(A) Schematic depiction of the peripancreatic retroperitoneal space and its extensions (red) that must be accounted for when retroperitoneal necroses 
are treated. Endoscopic techniques can reach the paravertebral cranial (sometimes intrathoracic) direction (B), the right-sided retrocecal (C) and the 

left-sided retrosigmoidal (D) extensions. In (D), a spontaneous perforation into the sigmoid colon has occurred and is of advantage for drainage. 
All images are from the same patient. 

chez 13 pat ients ,  la fenStre  t r ansmura l e  a pu 6tre 
ob tenue  par  dilatat ion au ballon selon la technique 
ddcrite, dans un cas, elle a 6t6 r6alis6e par  incision au 
ciseaux 5 t ravers  une  large plage n6c ro t ique  de la 
paroi  gastrique (Fig. 5). 

La t echn ique  n ' a  en t ra tn6  aucun  ddc6s, en 
revanche  une  compl ica t ion  s~v6re a 6td observde  : 
chez un patient  por teur  d 'une  trbs large cavit6 ndcro- 
tique kystique, une hdmorragie  subs6quente ~ partir  
d 'une artbre spl6nique est survenue 10 heures  apr6s 
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ii 
Figure 5. 

(A) N~crose. apparemment compl6te de la paroi gastrique (let jour). (B) N6crose delimitL~e du versant posterieur de la paroi gastrique recouvrant I'estomac 
restant au 7 eme jour. (C) Minisonde d'EUS montrant clairement les couches intactes de la paroi gastrique ant6rieure (droite) et la nacrose contenant du gaz 

I'arri~re de la paroi necrotique posterieure (gauche). La paroi necrosee (jaune sur le schema B) a et6 resequ~e au moyen d'une pince ~_ ciseaux donnant 
acces (D) h une NER comportant la resection subtotale de la rate necrosee (E). La cicatrisation subsC=~luente s'est effectu~e sans complications et a conduit 

une cicatrice gastrique de type ulcereux (F, gauche inf~rieure). 
Apparently complete necrosis of the gastric wall (day 1). (B) Demarcated necrosis of the posterior gastric wall and recovery of the remaining stomach on 

day 7. (C) EUS-miniprobe clearly demonstrates the intact layers of the anterio gastric wall (right) and gas containing necrosis behind the necrotic posterior 
wall (left). The necrotic wall (yellow in panel B) was resected with a needle knife yielding wide access (D) for ERN including subtotal resection of the necrotic 

splen (E). Healing was per secundam and without complications leaving an ulcer-like gastric scar (F, lower left). 

l'intervention. Elle a 6t6 traitde par transfusion san- 
guine et par reconstitution chirurgicale du vaisseau. 
Le patient a r6cup6r6 et est sorti de l'hOpital sans pr6- 
senter de complications ult6rieures. Chez tous les 
patients, les cavit6s kystiques ont compl~tement 
r6gress6 ou sont devenues tr6s petites (< 2 cm) grace 

un drainage via les voies pancr6atiques. 

Une antibioth6rapie, comportant ciprofloxacine ou 
imipenem, a 6t6 administr6e syst6matiquement. Chez 
tousles patients, l ' intervention avec d6compression 
d'une cavit6 infect6e ou retrait du tissu n6crotique a 
conduit presque imm6diatement ~ une am61ioration 
subjective et de l'6tat g6n6ral, une augmentation de 
l'app6tit et un gain pond6ral. Le meilleur marqueur 
du succ6s th6rapeutique a 6t6 la normalisation du 
taux s6rique de la C-reactive prot6ine. 

DISCUSSION E T  CONCLUSIONS 

Le NER parait une suite logique des m6thodes 
endoscopiques de ponctions transmurales et de drai- 
nages. 

Du point de vue anatomique, elle pr6sente l'avan- 
tage d'un traumatisme minime au niveau d'un tissu 
non concern& la faible distance - seulement 5-15 mm 
- s6parant la lumi6re gastrique de l'espace r6trop6ri- 
n6al, et par cons6quent un plus grand confort pour les 
patients. L'acc~s transmural est indolore. I1 permet la 
reprise imm6diate de l'alimentation apr6s manipula- 
tion, et les patients retrouvent leur libre mobilit6. 
N6anmoins, malgr6 la faible proportion de complica- 
tion s6vbre dans notre s6rie, il faut souligner que des 
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c o m p l i c a t i o n s  e x i s t e n t  e t  m e n a c e n t  p o t e n t i e l l e m e n t  
la survie ,  p o u r  ce t t e  ra i son ,  ce t t e  t e c h n i q u e  e n d o s c o -  
p i q u e  ne  d o i t  ~ t r e  e x 6 c u t 6 e  q u ' e n  c o l l a b o r a t i o n  
6 t ro i t e  avec  les c h i r u r g i e n s  v isc6raux .  P o u r  tous  nos  
pa t i en t s ,  l ' o p t i o n  ch i ru rg i ca l e  ava i t  6t6 d i s cu tde  avec  
les p a r t e n a i r e s  de  la ch i ru rg i e  a b d o m i n a l e  a v a n t  que  
nous  ne  p a s s i o n s  aux  m a n o e u v r e s  e n d o s c o p i q u e s .  

B i e n  q u e  l ' 6 v o l u t i o n  de  nos  p r e m i e r s  p a t i e n t s  soi t  
e n c o u r a g e a n t e ,  la  m d t h o d e  c o m p o r t e  d e s  i n c o n v 6 -  
n ien ts .  L e  d r a i n a g e  e f f i cace  e t  le  l a v a g e  des  cav i t6s  
n d c e s s i t e n t  d e s  i n t e r v e n t i o n s  e n d o s c o p i q u e s  r6p6-  
t6es. D ' h a b i t u d e ,  au  cou r s  de  la  p r e m i e r e  ou  des  deux  
p r e m i e r e s  s ema ines ,  le l a v a g e  e n d o s c o p i q u e  do i t  a t r e  
e f fec tu6  t o u s l e s  2 ?a 3 jours .  M a l g r 6  un  t e m p s  d ' e x a -  
m e n  i n f 6 r i e u r  ?~ 15 m i n u t e s ,  c e l u i - c i  r e q u i e r t  u n e  
i m p o r t a n t e  m o b i l i s a t i o n  d e  r e s s o u r c e s  : p r 6 s e n c e  
d ' u n e  i n f i r m i 6 r e ,  t e m p s  d e  p r 6 p a r a t i o n  d e  l ' e n d o s -  

c o p i e ,  s 6 d a t i o n ,  f l u o r o s c o p i c  e t  la  d i s p o n i b i l i t 6  d e  
l ' 6 q u i p e m e n t  e n d o s c o p i q u e  uti l is6.  L e  n o m b r e  max i -  
m u m  d e  s e s s i o n s  e n d o s c o p i q u e s  p a r  p a t i e n t  a 6t6 
de  52. 

D ' a p r 6 s  nos  r6 su l t a t s ,  il  s e m b l e  ju s t i f i 6  d a n s  ce r -  
ta ins  cas  de  c o n s i d 6 r e r  la N E R  c o m m e  une  a l t e r n a -  
t ive  au  t r a i t e m e n t  c h i r u r g i c a l .  L ' e x c e l l e n t  con t r61e  
v i sue l  d e s  s t r u c t u r e s  a n a t o m i q u e s  grf ice  h l ' u s a g e  
d ' e n d o s c o p e s  m o d e r n e s ,  a 6 g a l e m e n t  6t6 a p p r 6 c i 6  
p a r  les ch i ru rg i ens  qui  r e c o m m a n d e n t  l eu r  e m p l o i  en  
cours  d ' o p 6 r a t i o n  de  c h i r u r g i e  p d r i p a n c r 6 a t i q u e  [14]. 
Si ce t y p e  de  m a n o e u v r e  p e u t  d e v e n i r  un  t r a i t e m e n t  
des  n6c roses  r 6 t r o p 6 r i t o n 6 a l e s  in fec t6es ,  (y  c o m p r i s  
dans  d ' a u t r e s  i n t e r v e n t i o n s  u t i l i s a n t  l ' 6 c h o - e n d o s c o -  
p i e  g u i d 6 e ) ,  le  d 6 v e l o p p e m e n t  d e  n o u v e a u x  e n d o -  
scopes  e t  d ' a c c e s s o i r e s  s p 6 c i a l e m e n t  a d a p t 6 s / ~  ce t t e  
t e c h n i q u e  nous  para~t  t ou t  ~ fa i t  s o u h a i t a b l e .  
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I N T R O D U C T I O N  

Endoscop ic  treatment  o f  per ipancreat ic  cystic 
lesions complicating acute or chronic pancreatitis via 
transmural drainage is not  new. Cys toduodenos tomy 
and cystogastrostomy were reported some 15 years ago 
by Sahel's and Cremer's group. [1-3] In the early nine- 
ties, E U S  - guided transmural  drainage was perfor-  
m e d  using radial and longitudinal scanners [4, 5]. In 
1996, t ransmural  drainage o f  l iquefied necrosis was 
reported [6]. In paral lel  with the u p c o m i n g  new 
echoendoscopes  and with the growing experience o f  

some  special ized departments ,  needle-s tent  devices 
dedicated to t ransmura l  drainage procedures  were 
developed [7-9]. However,  as long as small  incisions or 
plastic stents o f  max imal ly  8.5 or 10 Charriere outer 
diameter were used, endoscopic drainage procedures  
were restricted to cystic lesions with more  or less liquid 
contents (Fig. 1). In order  to obtain debr idement  o f  
putr id  and necrot ic  tissue under  direct endoscopic  
control, we used the transgastric endoscopic access to 
the retroperitoneal peripancreatic cavity [10]. Endo-  
scopic retroperitoneal necrosectomy ( E R N )  which is 
associated with minimal  tissue injury is presented here 
as an alternative to open surgery. 
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TIMING AND INDICATION FOR ERN 

Acute pancreatitis leads to peripancreatic necrosis 
in about 20 % of  the affected patients. Infection o f  the 
necrotic tissue occurs in about 50 % and has a morta- 
lity rate o f  lO -15 %. Treatment options are surgical 
debridement and lavage or, alternatively, endoscopic 
transmural debridement. There is general consensus 
among surgeons that, even when surgical therapy is 
clearly indicated, the intervention should be as 
delayed as possible. The same applies to endoscopic 
retroperitoneal therapy, because debridement seems 
to be safer in a well-demarcated lesion. Whether the 
endoscopic approach by simple drainage and decom- 
pression would allow treatment very early before the 
formation of  a fibrous wall has not been systemati- 
cally examined. 

Endoscopic drainage of  cystic peripancreatic lesions 
is indicated in symptomatic patients. Most common 
symptoms are pain, persisting inappetence or nausea, 
increasing size of  the lesion over more than 6 months, 
weight loss, obstruction of  the bile duct, pancreatic 
duct, gastric outlet or duodenum, and, most important, 
infection o f  pseudocysts or necrosis. Anatomically 
demarcated infected lesions can be oligo- or asympto- 
matic. Whether in such patients drainage can be 
delayed under systemic antibiotic coverage can be 
debated. According to the authors' opinion, an inter- 
vention is indicated if there is an increase of indicators 
of  inflammation like C-reactive protein in order to pre- 
vent imminent septic complications. 

ENDOSCOPIC RETROPERITONEAL 
NECROSECTOMY 

While liquid contents can be drained using conven- 
tional plastic prostheses (Fig. 1, A), lesions containing 
mainly solid necrotic material (Fig. 1, B) require a 
more aggressive approach. EUS-guided transmural 
puncture of  the retroperitoneal cavity is carried out 
using a curved linear array longitudinally scanning 
echoendoscope with a large working channel as des- 
cribed by different authors [7-9, 11, 12]. A transmural 
fenestration is created by "through-the-scope" balloon 
dilatation (Fig. 2) with an 8 mm-balloon (Max-Force, 
Microvasive) followed by fenestration using an 18 or 
20 mm balloon. After flushing the cavity with saline in 
order to remove as much as possible of  the floating 
necrotic material its extensions are visualized by fluo- 
roscopy after contrast injection. The transmural ope- 
ning is then entered with a video-gastroscope. Large 
chunks o f  necrotic material are removed, if they can 
easily be mobilized. Structures firmly adherent to the 
wall or suspected to contain perfused blood vessels are 
left in place (Fig. 3). Flushing and, if solid material is 
present, debridement is repeated every 2 or 3 days until 
the endoscopic aspect of  the cavity is clean and granu- 
lation has begun (Fig. 3). While in most cases, the 
fibrotic cavity was rather defined and limited to the 
bursa omentalis (lesser sac), there were retroperitoneal 
extensions (Fig. 4, A)  containing considerable 

amounts of  putrid debris in some. Endoscopic 
flushing and debridement was carried out under direct 
visual and fluoroscopic control using catheters, 
atraumatic guide wires, baskets and stone-retrieval 
balloons with good success and no complications 
(Fig. 4, B - D). 

All  procedures were performed after obtaining 
informed consent of  the patient and under i.v. propo- 
fol sedation [13]. 

RESULTS 

We have treated 14 patients with infected peripan- 
creatic necrosis by ERN (including 3 patients already 
reported upon [10]). In all patients the primary access 
to the retroperitoneal cavity was gained by EUS-gui- 
ded puncture. While in 13 cases the transmural fenes- 
tration was carried out by balloon dilatation as descri- 
bed, in one patient it was accomplished by needle knife 
excision of  a large necrotic part of  the gastric wall 
(Fig. 5). 

There was no mortality of  the procedure, but one 
severe complication : In a patient with a very large 
necrotic cyst a relevant bleeding from the splenic artery 
occurred about 10 hours after the intervention. It was 
treated by surgical repair o f  the vessel and red cell 
transfusion. The patient recovered and was released 
without further complications. In all patients, the cystic 
lesions finally resolved completely or to very small 
(< 2 cm) cystic lesions drained via the pancreatic duct. 

Antibiotic treatment with ciprofloxacin or imipenem 
was always used. In all patients, the intervention with 
decompression of the infected cavity and removal of  
necrotic tissue almost immediately led to an improved 
general feeling of  the patients, with increased appetite 
and weight gain. The best marker of lasting therapeu- 
tic success was the normalization of the serum C-reac- 
tive protein concentration. 

DISCUSSION AND CONCLUSIONS 

ERN seems to be the logical consequence of  endo- 
scopic transmural puncture and drainage procedures. 
Anatomically, its advantage is the minimal trauma to 
uninvolved tissue, the short distance of only 5-15 mm 
from the gastric lumen to the retroperitoneal space, 
and consequently the comfort for the patients. The 
transmural access is pain-free. It allows normal fee- 
ding immediately after the procedure, and the patients 
can move around freely. However, although there was 
only one severe complication so far in our series, it 
must be emphasized that complications could poten- 
tially be life threatening. Therefore, these procedures 
should only be carried out with strong backing of  the 
visceral surgeons. In all our patients, the surgical 
option was discussed with the abdominal surgeons 
prior to the interventions. 
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Although the outcome o f  our first patients was 
encouraging, there are some drawbacks to this 
method. Efficient drainage and cleaning of  the cavities 
required frequent endoscopic interventions. Usually, 
during the first one or two weeks, endoscopic saline 
flushing was done every 2-3 days. While the examina- 
tion time for these procedures was only about 
15 minutes, the endoscopic nurse, preparation time, 
sedation, fluoroscopy, and endoscopic equipment 
used add up to a considerable consumption of  
resources. The maximum number was 52 endoscopic 
sessions per patient. 

From our data it at least seems justified to consider 
ERN as an alternative to surgical treatment in certain 
cases. The excellent visual control o f  the anatomy 
using modern endoscopes was already appreciated by 
surgeons who recommended the intraoperative use of  
endoscopes in peripancreatic surgery [14]. I f  this type 
of  interventions should become established therapy for 
infected retroperitoneal necrosis (and may be other 
conditions within the reach of  interventional EUS-gui- 
ded endoscopy), the development o f  special endo- 
scopes and accessories designed for this type of  proce- 
dures seems most desirable. 
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