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(Abstract \

Duodenal suture insufficiency after surgical resection is difficult to treat. The method of active drainage of digestive secretions
for anastomotic prophylaxis with simultaneous enteral nutrition is already used as a new safety concept in oesophageal surgery.
It can also be used in duodenal surgery.

A thin Double lumen Open pore Film Drain (dOFD) is used for PINPT. The dOFD is constructed with a thin open-pore
drainage film and a drain. The film consists out of two multi-perforated membranes separated by a small gap. When negative
pressure is applied to the film, fluids can be aspirated over the entire surface of the space and through the numerous pores. By
wrapping the film around the drain, small lumen Open pore Film Drainages (OFD) can be created.

After duodenal resection, the dOFD is placed intraluminal covering the anastomotic region. Vacuum is applied with an elec-
tronic negative pressure device. During wound healing duodenal secretions are kept away from the anastomosis. At the same
time, the patient can be fed via an integrated feeding tube.

The innovative method of PINPT for anastomotic prophylaxis is demonstrated in a case report of duodenal resection for a large
adenoma. PINPT lasted for 7 days. The anastomosis healed without complications.
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Background

Duodenal suture insufficiency following surgical resection and
other surgical or interventional procedures on the duodenum is
difficult to treat. Endoscopic negative pressure therapy (ENPT)
has become an important endoscopic treatment for oesopha-
geal anastomotic defects [1]. This innovative technique can
also be used successfully for duodenal leaks [2,3].

In recent years, ENPT has also been used preemptively in oe-

sophagectomy as new safety concept for esophageal surgery.
The aim of preemptive use is to reduce the rate of anastomotic
insufficiency and thus increase patient safety in this high-risk
procedure [4,5].

A therapeutic variant of ENPT in oesophagectomy is known as
Preemptive Active Reflux Drainage (PARD) [5]. The therapeu-
tic principle is to actively keep the reflux of digestive secretions
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away from the intrathoracic oesophageal anastomosis during
the vulnerable early phase of anastomotic healing. To achieve
this, a special double-lumen open-pore film drain (dOFD) is
placed intraluminally in the gastric tube. A permanent negative
pressure is applied to the dOFD. As the reflux secretions are
aspirated, the gastric tube and anastomosis are decompressed.
At the same time, enteral nutrition is provided via an integrated
feeding tube. A 100% healing rate of the anastomosis has been
achieved in oesophagectomy with PARD [6].

The method of active drainage of digestive secretions for anas-
tomotic prophylaxis with simultaneous enteral nutrition can
also be used in duodenal surgery. We present a case report of
preemptive intraluminal negative pressure therapy (PINPT) in
the duodenum.

Material and Method

A dOFD is used for PINPT. To create a dOFD, the distal end
of the gastric channel of a triluminal tube (Freka®Trelumina,
CH/Fr 16/9, 150 cm, Fresenius, Germany) is covered with a 25
cm long, 3-4 cm wide strip of a thin, transparent, open-pore,
double-layered film (DF) (Suprasorb® CNP drainage film,
Lohmann & Rauscher International GmbH, Germany) [2,5-8]
(Figure 1). Negative pressure can be applied to the film-cov-
ered drainage element (DE). Enteral nutrition can be provided
simultaneously via the integrated feeding tube (iT).

The DF was originally developed for use in the open abdo-
men for peritonitis. The DF consists of two multi-perforated
membranes separated by a small gap. When negative pressure
is applied to the DF, fluids can be aspirated over the entire sur-
face of the space and through the numerous pores. By wrap-
ping the DF around a drain, small lumen open pore film drain-
ages (OFD) can be created for ENPT. These are only 4-6 mm
in diameter. OFDs can be placed transnasally using the same
technique as a nasogastric tube (NGT) [5-8].

For PINPT, the dOFD is inserted into the duodenum. The film-
coated portion is placed in the duodenal lumen to cover the
anastomotic area. The iT is placed in the jejunum distal to the
anastomosis. A continuous negative pressure of 125 mmHg is
applied. This will permanently aspirate the duodenal secretions
and keep them away from the anastomosis. Digestive secre-
tions should have little or no effect at this vulnerable point.
Feeding can take place through the iT at the same time as nega-
tive pressure is applied.

Results, Case Report with Clinical Application of
PINPT

An 83-year-old woman was diagnosed with a circular adenoma
of significant size a few centimetres distal to the greater duode-
nal papilla (Figure 1).

Due to its size, surgical resection of the adenoma was recom-
mended following a multidisciplinary consultation. To pro-
mote anastomotic healing, we introduced PINPT using a dOFD
for the first time (Figure 2).

First, surgical resection of the duodenal segment was performed
after exposure of the duodenum through the open abdomen,
aided by intraoperative endoscopy to localise the adenoma. Af-
ter the posterior wall of the jejuno-duodenostomy was anasto-
mosed, a dOFD was placed transnasally using an endoscopic

Figure 1: A large circular adenoma (Ad) was diagnosed in
the duodenum, located a few centimeters distally from the
major duodenal papilla.

Figure 2: The figure shows a double lumen open-pore
drainage (dOFD) with an integrated intestinal feeding tube
(iT) used for pre-emptive intraluminale negative pressure
therapy. The dOFD is constructed with a triluminal tube
(Freka®Trelumina, Fresenius). For the 25 cm long drainage
element (DE) the gastric channel is wrapped with the open-
pore drainage film (Suprasorb® CNP Drainage film, Lohm-
ann & Rauscher). The ventilation channel is blocked with a
clamp (B). Negative pressure (NP) is applied to the gastric
channel.

surgical rendezvous pull-through technique. The film-coated
drainage element was placed at the level of the anastomosis
(Figure 3)(Video). Available at: https://ijclinmedcasereports.
com/pdf/Video123.mp4

The feeding tube was digitally inserted into the jejunum to
complete the positioning of the dOFD. The anterior wall was
closed to complete the anastomosis. Negative pressure of 125
mmHg was applied using an electronic pump (ACTIV.A.C;
KCI, San Antonio, Texas, USA). This collapsed the small
bowel lumen and allowed permanent aspiration of biliary and
pancreatic duodenal fluids, thus preventing digestive secre-
tions from entering the anastomosis during the initial vulner-
able period of anastomotic healing. Nutrition was provided via
the integrated feeding tube (Figure 4).
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Figure 3: View of the anastomosis of the duodenum (Duod)
after performing the posterior wall of the anastomosis. The
dOFd has been inserted with a pullthrough technic. The film
covered drainagelement of the OFD can be seen through the

open wound edges of the anterior wall of the anastomosis.
The feeding tube was guided by the surgeon into the jejunum.

Endoscope

Video: The video image shows the preparation for the ren-
dezvous maneuver. The video demonstrates a schematic clip
of the principle of action of the PINPD, the construction of a
dOFD, the pullthrough insertion technic of the dOFD and the
Sfluoroscopic contrast and the endoscopy of the anastomosis.

Available at: hitps://ijclinmedcasereports.com/pdf/Videol23.
mp4

PINPT was performed for 7 days. Sufficiency of the anasto-

mosis was demonstrated by fluoroscopic contrast injection

through the feeding tube during removal of the dOFD (Figure

5) (video). Available at: https://ijclinmedcasereports.com/pdf/

Video123.mp4

Oral feeding was started with a soft diet and anastomotic heal-
ing was checked endoscopically on days 1, 3 and 7 after the
end of PINPT. The video demonstrates a schematic clip of the
principle of action of the PINPD, the construction of a dOFD,
the pullthrough insertion technic of the dOFD and the fluoro-
scopic contrast and the endoscopy of the anastomosis.

Current Status
Preemptive ENPT is a further development of ENPT. A first

Figure 4: The schematic figure demonstrates the pre-emptive
intraluminal negative pressure therapy in the duodenum. After

the surgical procedure on the duodenum, a dOFD is inserted
transnasally into the duodenum. The film wrapped draina-
geelement (DE) covers the anastomotic region (4). On the

film coated DE negative pressure can be applied to drain the

duodenal secretions continuously (green arrows). Simultane-
ously, the patient can be fed via the integrated feeding tube
(iT).

Figure 5: After removal of the dOFd. dOFD is still connected
with the negative pressure pump (NPP).
Drainageelement (DE), integrated jejunal feeding tube iT,
blocked ventilation channel (B)
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meta-analysis has already described several indications [9].
Using a case report, we demonstrate that ENPT can also be
used preemptively in the duodenum. We used a dOFD, which
we have been using since 2017 for preemptive active reflux
drainage (PARD) in esophagectomy [5,6]. We are now intro-
ducing PINPT, a new method for prophylaxis of anastomotic
healing in the duodenum.
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