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Introduction
!

Endoscopic vacuum treatment (EVT) is increas-
ingly used in the clinical management of anasto-
motic leakages and perforations in the upper gas-
trointestinal tract [1–3].
However, unlike EVT for rectal indications, a set-
ting in which the Endo Sponge (Endo-SPONGE®;
B-Braun Melsungen AG, Melsungen, Germany) is
very well established, no commercial equipment
was available for EVT in the upper gastrointesti-
nal tract until a short time ago. The EVT sponge
had to be mounted individually on a gastric tube
and introducing it into an anastomotic leakage or
perforation cavity was challenging. Recently, a
new system called Eso-SPONGE® was launched
by Braun Melsungen, for upper gastrointestinal
tract EVT. The usability of this device has still to
be proven. The technique, however, is comparable
to that with the Endo-SPONGE® and the main dif-
ference is that the over-tube is twice as long (56
cm).
We recently reported a novel pull-through tech-
nique for EVT of an insufficient pancreaticogas-
trostomy [4]. A precondition for this procedure is
an endoscopically attainable abdominal drainage
in the extraluminal cavity which was placed close
to the anastomosis during the operation. A gastric
tube is connected to the external end of the ab-
dominal drain and the internal end of the tube is
grasped endoscopically in the extraluminal cavity
and drawn out orally. An Eso-SPONGE® is mini-
mized in size, connected to the oral end of the
gastric tube, and drawn into the cavity under
endoscopic view by pulling the gastric tube on

its outer abdominal end. Extraction of the sponge
is performed by pulling with forceps on a pre-
viously attached thread [4].
In order to facilitate the procedure and to avoid
self-mounted EVT, we developed a prototype
two-sided sponge (TSS), which is suitable for EVT
especially in the upper gastrointestinal tract
(stomach and duodenum) (●" Fig.1).

Patients and methods
!

Design of the Two-Sided Sponge (TSS)
An 8×2cm open-pored polyurethane sponge is
affixed to the center of a 160 cm-long plastic
tube by means of sutures with additional gluing
for maximum strength. The prototype of the TSS
was produced by Braun Melsungen.

Two-Side Sponge (TSS) Treatment
The TSS introduction into the cavity is compar-
able to the procedure described above [4]. Under
endoscopic control, the sponge can be easily in-
troduced into the cavity by pulling on the outer
abdominal end of the TSS tube. If necessary,
sponge positioning can be corrected by pulling
on the proximal or distal TSS tube end. Pendular
movement of the TSS can be achieved by pulling
on its respective tube end (●" Fig.2). The proximal
sponge tube is then diverted through the nose.
Sponge changes thus become very easy and fast.
First the oral tube end is diverted from the nose
to the mouth. Pulling on the oral tube end the
TSS can be easily extracted. Because the distal
sponge tube is long enough, it can be pulled out
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orally as well and can then be used as a pull-through tube for the
next TSS. The vacuum can be applied alternatively at the proxi-
mal or distal or both tube ends. The advantages of the new TSS
are listed in●" Table1.

Case Reports
!

Patient 1
We treated a 50-year-old woman with a post-endoscopic retro-
grade cholangiopancreatography (ERCP) perforation of the duo-
denum. ERCP was carried out to evaluate a choledochus cyst.
Two days later, the patient developed an acute abdomen with
high inflammatory signs and signs of acute pancreatitis in labora-
tory findings. Computed tomography showed significant thick-
ening of the duodenal wall, but no signs of pancreatitis. To ex-
clude duodenal perforation, laparotomy was carried out on day
3.No duodenal perforation was detected but there were signs of
necrotizing pancreatitis. A pancreatic necrosectomy was per-
formed and an abdominal drain was placed. Because of ongoing
intestinal secretion from the abdominal drain, the patient under-
went re-laparotomy 6 days later. Duodenal perforation then was
seen close to the papilla Vater, which was closed by single
stitches, with additional cholecystectomy and placement of a T-
drainage. The resumption of intestinal secretion from the ab-
dominal drain was the indication for TSS, which was performed
2 days later. Operative treatment would have necessitatedWhip-
ple’s resection, which was impossible due to the severe septic
constellation with generalized peritonitis. Endoscopy showed
suture breakdown and a duodenal perforation of more than half
the circumference, including the papilla of Vater (●" Fig.3). In the
cavity, there was an accessible abdominal drain (●" Fig.4). Using
the technique previously described, introduction of the TSS was
easy (●" Fig.5). Five TTS changes were performed at 5-day inter-
vals. In all cases the described technique could be applied and no
intervention took longer than 10 minutes to 15 minutes. A nega-
tive pressure of 100mmHg was applied. This led to significant
cleaning of the infected cavity with clinical improvement and
distinct regression of the sepsis and peritonitis (●" Fig.6). Finally,
a pancreas-preserving duodenectomy could be performed, 6
weeks after the perforation.

Fig.1 TSS (two-sided
sponge): An 8×2-cm
open-pored polyure-
thane sponge is fixed in
the center of a 160-cm
plastic tube. The con-
nection between the
plastic tube and the
polyurethane sponge
is sutured and glued.
Prototype (Braun
Melsungen).

TSS1 placed into 
the insufficient
pancreaticogastrostomy

1 Two-Side Sponge

Pancreas

abdominal
 1TSS tube

oral 1TSS tube

Fig.2 Illustration of a posterior-anterior view of a two-sided sponge (TSS)
placed in an insufficient pancreaticogastrostomy. Introduction of the
sponge into the extraluminal cavity is performed by pulling on the abdom-
inal TTS tube end. Precise sponge adjustment is easy because a pendular
movement can be exerted on the sponge by pulling on the oral or abdom-
inal tube end respectively.

Table 1 Advantages and disadvantages of the two-sided sponge (TSS).

Advantages

– Easy and precise applicability in the abdominal upper gastrointestinal
tract (stomach, duodenum)

– Possibility of introducing relatively big sponges. Pulling them into the
cavity with the sponge-tube is easier than introduction with an endo-
scope (“back-pack” technique)

– Very easy and fast sponge changes

– Low risk of separation between sponge and sponge-tube due to the
glued and sutured connection.

– Low risk of dislocation

– Sponge diameter can be adapted

Limits

– No applicability in the thoracic upper gastrointestinal tract
– Necessity of reaching an abdominal drain in the cavity

– Sponge cannot be adapted in length but only in diameter because of its
fixation in the center of the sponge-tube
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Patient 2
A 66-year-old patient underwent pylorus-preserving pancreatic
head resection due to pancreatic carcinoma (pT3, pN0, pL0,
pV0). On Day 6, gastric liquid was observed in the drains and a
relatively small pancreaticogastrostomy insufficiency with an
infected cavity was seen on gastroscopy. Abdominal drainage
was visible in the endoscopically “hard-to-introduce” cavity
(●" Fig.7). TTS treatment was initiated (●" Fig.8). The vacuum
pump was used to apply negative pressure of 50mmHg and the
sponge was changed twice (at 5-day intervals). Ten days after in-
itial sponge placement, a clean cavity with sponge-induced gran-
ulation tissue was observed and the TSSwas replaced by a rubber
tube, which was drawn back stepwise over 6 days as described
earlier [4]. Sixteen days after beginning TSS treatment, the ana-
stomotic leak and cavity were completely healed.

Discussion
!

The great majority of case reports describe EVT of anastomotic
leakages after esophagectomy or gastrectomy in an area 40cm
to 45cm from the incisors [1,3,5,6–8]. Until recently, a commer-
cial set was only available for treatment of rectal leakages (Endo-
SPONGE®) with an over-tube length of 28cm. For EVT in the up-
per gastrointestinal tract, sponges had to be mounted individ-
ually on a gastric tube [2,3,8]. Alternatively an Endo-SPONGE®

could be trimmed to an appropriate size. Because of its short
length, the Endo-SPONGE® tube had to be extended with a gas-
tric tube.
Self-mounted endosponges must be relatively small in order to
allow for introduction into the cavity with an endoscope. Gener-
ally the so-called “back pack” technique is used [2,3]. The sponge
is grasped by a thread fixed previously at its tip and then pulled
parallel to the endoscope into the cavity, a technique that can be
very demanding, especially in case of small and “hard-to-intro-
duce” cavity entrances. With the TSS, sizes comparable to that of

Fig.3 Gastroduode-
noscopy showing the
duodenal perforation
(arrows). Duodenal lu-
men (asterisk).

Fig.4 Endoscopic
view into the cavity.
An abdominal drain
(asterisk) is grasped
with endoscopic for-
ceps (arrows).

Fig.5 The two-sided
sponge (TSS) is almost
completely drawn into
the cavity. Only a small
part still extends into
the duodenal lumen.

Fig.6 View into the cavity. a infected necrotic
tissue. b Significant cleaning of the infected cavity
after treatment with the two-sided sponge (TSS).

Fig.7 Insufficient pancreaticogastrostomy. a view
into the infected cavity with visible abdominal
drainage (asterisk). b The abdominal drainage was
grasped endoscopically in the cavity and is about to
be drawn out orally through the upper gastrointes-
tinal tract. Anastomotic threads (arrows), pancreas
(cross), anterior gastrotomy (triangle).
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the Endo-SPONGE® can be introduced into the cavity, space per-
mitting. Pulling on the abdominal external TSS tube, more force
can be exerted on the sponge than in the endoscopic “back
pack” technique. Another advantage compared to self-mounted
sponges is the reduced potential risk of sponge separation pulling
at the gastric tube during changes or removals. With a larger
sponge, more extraction force is needed because of the increased
tissue ingrowth into the sponge pores. If a sponge with abundant
tissue ingrowth gets separated from the gastric tube, extraction
by endoscopic means alone may be very problematic. Using
endoscopic forceps, the sponge may break into small pieces and
operative removal may become necessary.
Whether the recently launched Eso-SPONGE® is appropriate to
replace self-mounted sponges has yet to be determined. In cases
of small or sharp-angulated entrances into the cavity, introduc-
tion of the relatively stiff over-tube might be difficult. Further-
more, the Eso-SPONGE® device might be too short for EVT below
the diaphragm.
In addition to the procedure described here, the TSS can also be
used for the conventional endoscopic “back pack” technique. In
this case, one has only to cut off one side of the TTS tube at the
level of the sponge. The sponge can then be trimmed in length
and diameter to meet the anatomical requirements.
Few reports exist of application of EVT in the abdominal upper
gastrointestinal tract (e.g. antrum, duodenum) [4, 9–13]. Gener-
ally, placement of a sponge becomes more difficult, the deeper
the cavity is located in the gastrointestinal tract. The maneuver-
ability and exertable pressure of the endoscope tip decreases
with increasing depth of introduction. Introduction of the sponge
into the cavity with an endoscope or an over-tube (Eso-
SPONGE®) is challenging, especially in case of sharp angles. If
anatomical conditions permit, use of the TSS seems to be a good
alternative to other procedures.

Conclusions
!

The TSS has proven its worth in these 2 clinical cases of EVT. Cer-
tainly, more experience with TSS treatment has to be gained in
order to evaluate its suitability for routine use. TSS treatment is
an alternative to other EVT procedures only if abdominal drain-
age is attainable in the cavity.
TSS treatment may lends itself to a new treatment strategy in the
future. In cases of a difficult anastomosis in the upper abdominal
GI-tract, the surgeon could place drainages as straight and close
as possible to that anastomosis. That would increase the chance
of successful TSS treatment in case of later suture breakdown.
With TSS, flexible endoscopy may become an inherent part of
the strategy and management of postoperative gastrointestinal
complications.
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Fig.8 Two-sided
sponge treatment. The
two-sided sponge (TSS)
has been introduced al-
most totally into the
insufficient pancreati-
cogastrostomy. Only a
small part still extends
into the gastric lumen.
Sponge (asterisk), pan-
creaticogastrostomy
with pancreas protrud-
ing into the gastric lu-
men (cross).
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