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Background

We used endoscopic negative pressure
therapy (ENPT) in the upper gastroin-
testinal tractfor the very first time in 2006.
We adapted the method previously used
in the rectum to treat an anastomotic leak
after gastrectomy [1-3]. The anastomotic
defect healed without the need for sur-
gical revision. A small case series was
then presented at the “Viszeralmedizin”
conference in 2007 at which Wallstabe
et al. also reported on the successful
use of ENPT in a very complicated case
involving the esophagus [4]. In 2010
we published the first original paper on
ENPT in the esophagus with a case series
consisting of ten anastomotic leaks and
perforations with a 90% success rate [5].

Based on this experience, ENPT of the
upper gastrointestinal tract was adopted
by several German surgical working
groups and the positive results were
confirmed [6, 7]. To date, ENPT of
the upper gastrointestinal tract has been
used on more than 420 patients world-
wide with an 87% success rate ([8-25];
DO Table 1). In the vast majority of cases,
it was performed on patients with trans-
mural esophageal defects. A current
study reports on the initial experience
in pediatric patients [25]. In a smaller
number of cases, treatment also has
been performed in the duodenum, in
the pancreas, and for complications after
bariatric surgery.

The German version of this article can be
found under https://doi.org/10.1007/s00104-
018-0728-9.
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Endoscopic negative pressure
therapy of the upper
gastrointestinal tract

To date, there is no clearly established
terminology for the new treatment. In
English, “endoscopic vacuum therapy”
(EVT) has become the established term,
but other terminology such as “EndoVac”
and “E-Vac” is also used. In this arti-
cle, the term “endoscopic negative pres-
sure therapy” (ENPT) will be used, as the
treatment strictly speaking does not in-
volve the use of a vacuum but of negative
pressure. A corresponding German term
is “Endoskopische Unterdruck Therapie”
(EUT).

Principles of ENPT: defect
closure and active drainage
using negative pressure

ENPT is a further development of nega-
tive pressure therapy for external wound
healing by secondary intention. This in-
volves inserting large-pore polyurethane
foam (PUF) pieces into the wound as
open-pore drainage elements (OD; [26]).
Once the wound is sealed with an occlu-
sion film, a defined negative pressure is
applied over a period of several days us-
ingan electronic negative pressure pump.
The open-pore foam allows suction to be
transmitted and exerted over the entire
wound surface. The positive and useful
effects of negative pressure are improved
local perfusion, resolution of interstitial
wound edema, suctioning of secretions,
removal of slough, and debridement of
the wound surface. Vital granulation tis-
sue forms as the wound is cleaned and
secondary wound healing can occur.
Endoscopy facilitates the intracorpo-
real application of negative pressure ther-
apy along the natural orifices of the hu-

man body. Drainage tubes with an OD
affixed at the distal end are advanced
to the internal wound site via the nose
or anus using various endoscopic tech-
niques [27]. Suction is exerted where
the OD is placed, and no further seal-
ingisrequired. Aswith negative pressure
therapy for superficial wounds, treatment
is performed over a period of several
days. Drain change intervals of 3-5 days
have proven effective. If the clinical find-
ings deteriorate and a malfunction is sus-
pected, then early follow-up endoscopy
is performed. Once suction is discontin-
ued, the drain is removed by pulling on
the drainage tube. Local wound healing
is then endoscopically evaluated and, de-
pending on the findings, continued, ter-
minated, or the treatment procedure is
changed. Assessment of wound healing
requires surgical expertise.

Intracavitary and intraluminal
ENPT

There are two versions of ENPT depend-
ing on where the OD is placed: intracav-
itary and intraluminal ENPT [28, 29].

Inintracavitary ENPT, the ODisintro-
duced through the transmural intestinal
defect into the extraluminal wound cav-
ity. The wound cavity is emptied and con-
tinuously drained by applying negative
pressure. It collapses with and around
the OD. The intestinal defect also col-
lapses around the drainage tube or the
OD if the latter projects from the defect
like “a cork” This seals the defect open-
ing and prevents further contamination
by invasive pathological secretions.
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Table 1

testinal tract

Studies in which more than five patients were treated with ENPT in the upper gastroin-

Studies Treatment Patients Patients with  Successful ENPT (%)
site with ENPT  successful
(n) ENPT (n)
Brangwitz et al. [8] E 32 27 84
Heits et al. [9] E 10 9 90
Kiihn etal. [10] E 21 19 90
Laukotteretal. [11] E 52 49 93
Locke et al. [12] E 25 23 92
Mbschler et al. [13] E 10 7 70
Schniewind et al. [14] E 17 15 88
Schorsch etal. [15] E 35 32 91
Tan etal. [16] E 12 10 83
Weidenhagenetal.[17] E 6 6 100
Hwang et al. [18] E 7 7 100
Loske et al. [19] D 10 10 100
Oei et al. [20] E 10 6 60
Pournaras et al. [21] E,D, G 21 20 95
Bludau et al. [22] E 77 60 78
Menico et al. [23] E,B 39 36 92
Christogiannietal.[24] B 21 18 85
Manfredi et al. [25] E (in pediatric 17 15 88
patients)
Total 422 369 87

B bariatric surgery, D duodenum, E esophagus, ENPT endoscopic negative pressure therapy,

G stomach

In intraluminal ENPT, the OD is
placed directly in the intestinal lumen.
Drains with long, cylindrical ODs (up
to 12cm in length) are advantageous
for treatment in the esophagus. These
are placed in such a way that the defect
comes to lie in the center of the OD,
thereby ensuring that the defect zone is
bridged along the oral-aboral axis. Once
negative pressure has been applied, the
esophageal lumen will collapse over and
with the defect zone. Negative pressure
temporarily induces therapeutic closure
of the esophagus for as long as it is
applied.

The defect is sealed and contamina-
tion is stopped immediately once suction
takes hold. When intraluminal ENPT is
applied in the stomach or duodenum,
the drainage effect is often paramount.
Continuous drainage leaves the stomach
and duodenum “dry”.

The most important mechanisms of
action of ENPT are the simultaneous clo-
sure of the defect and drainage in the
wound area.
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In 1926, M. Kirschner formulated
these basic surgical principles for the
treatment of peritonitis:

The treatment of open, suppurative peri-
tonitis involves a) blocking the source
of the infection, b) managing the exu-
date and cleaning the peritoneal cavity,
¢) draining the exudate and d) perform-
ing follow-up care [30].

Materials: open-pore drains and
electronic pumps

The material consists of negative pres-
sure-resistant tubes that are up to 150 cm
in length, with lateral perforations at the
distal end. This distal section is wrapped
with an OD, such as a large-pore PUE
Most of the reported applications used
self-made drains (@ Fig. 1).

One open-pore PUF drain (OPD) is
currently approved as a medical device
for treatment in the esophagus and is
commercially available (EsoSPONGE®,

B. Braun Melsungen AG, Melsungen,
Germany).

However, no electronic pump system
has been approved to date for ENPT. In
the upper gastrointestinal tract, we exclu-
sively use electronic pumps that rapidly
build up suction. Standard negative pres-
sure of —125mm Hg continuous suction
has proven effective for all applications.

New open-pore polyurethane
foam drains

Several OPDs have been developed with
different advantages. Short OPDs mea-
suring only a few centimeters are used
for intracavitary ENPT. Long OPDs mea-
suring up to 12cm and more in length
can be used for intraluminal ENPT ([31];
@ Fig. 1). OPDs have been developed for
placement using the pull-through tech-
nique in which the OD lies in the mid-
dle section of the drain [32, 33]. This
considerably simplifies endoscopic place-
ment in the presence of an enterocuta-
neous fistula. To allow for intestinal feed-
ing during intraluminal ENPT, double-
lumen OPDs have been developed with
an additional jejunal feeding tube [34,
35].

New open-pore film drains

Small-caliber, open-pore film drains
(OFDs) have been developed using a very
thin open-pore, double-layer, drainage
film (Suprasorb® CNP Drainage Film,
Lohmann & Rauscher International
GmbH & Co, Rengsdorf, Germany),
which is approved for negative pressure
therapy of the abdomen [36]. The film
is wrapped around the perforations in
the tubes instead of the PUF (B Fig. 1).
These new drains have the advantage
of a very small diameter of just a few
millimeters, which facilitates their in-
troduction through small openings and
transnasal placement [37]. The PUF can
also be wrapped with the film [33, 38].
These drains adhere less tightly to the
wound bed under suction.

ENPT in the esophagus

To date, the most extensive experience
with ENPT in the upper gastrointesti-
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nal tract has been in the esophagus.
The indication was first seen in the
management of complications following
esophageal resection with intrathoracic
anastomosis. Even small transmural
leaks induce mediastinitis [39]. The
respiration-related intrathoracic fluctu-
ations in negative pressure facilitate the
extraluminal transport of even small
amounts of secretion. Surgical trauma
additionally promotes the rapid spread of
infection. Other indications for ENPT
include all other types of transmural
esophageal injuries and therefore not
only anastomotic, but also iatrogenic,
spontaneous, and other leaks can be
treated. One particular advantage of
ENPT in the esophagus is that it al-
lows for treatment of defects in any
region, from the high cervical to the
gastroesophageal junction.

Particularly good outcomes can be
achieved in the treatment of iatrogenic
perforations. We achieved a 100% heal-
ing rate in ten patients over a treatment
period lasting just 5 days [40]. In a cur-
rent overview of three studies with a total
of 31 patients, all the patients were suc-
cessfully treated with ENPT [41].

Five retrospective studies compared
ENPT with treatment using covered, self-
expanding metal stents (SEMS). An ini-
tial study compared the experience in
pediatric patients [25] and demonstrated
a significantly better outcome for ENPT.
The other studies also demonstrated the
superiority of ENPT [8, 14, 18, 42]. The
Kiel working group showed that seri-
ously ill patients in particular benefit
from ENPT compared with surgical re-
vision and stent procedures [14].

» ENPT can be used “pre-
emptively” for anastomosis
protection

To date, several retrospective studies on
ENPT have reported on more than 300
patients with esophageal defects of vary-
ing etiology [7-18, 20-23, 25]. Healing
rates range from 60 to 100% (@ Table 1).
A further case report described the suc-
cessful use in an infant [43]. Reports of
bleeding complications [11, 21] or seri-
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Abstract

Endoscopic negative pressure therapy (ENPT)
has been adapted for upper gastrointestinal
tract applications. More than 400 patients
have already been treated with ENPT

due to transmural defects in the upper
gastrointestinal tract, with a success rate

of 87%. The greatest experience exists for
the treatment of anastomotic leakages and
perforations of the esophagus. The ENPT is
also used in the duodenum, pancreas and for
complications after bariatric surgery. There
are new indications that go beyond treatment

https://doi.org/10.1007/s00104-018-0727-x

Endoscopic negative pressure therapy of the upper

in complication management. Innovative
drainage types and endoscopic techniques
have been developed that broaden the
spectrum of applications. The aim of this
article is to give an overview of the current
status of ENPT in the upper gastrointestinal
tract.

Keywords
Endoscopic vacuum therapy - Esophagus -
Drainage - Anastomotic leakage - Perforation

Gastrointestinaltrakt

Zusammenfassung

Die endoskopische Unterdrucktherapie
(EUT) wurde fiir Anwendungen im oberen
Gastrointestinaltrakt (OGI) adaptiert.
Bereits mehr als 400 Patienten wurden
aufgrund transmuraler Intestinaldefekte

im OGI behandelt, die Erfolgsrate liegt bei
87 %. Die gréB3te Erfahrung besteht fiir die
Therapie von Anastomoseninsuffizienzen
und Perforationen am Osophagus. Die EUT
wird auch am Duodenum, Pankreas und bei
Komplikationen nach bariatrischer Chirurgie
angewandt. Es bestehen neue Indikationen,

Endoskopische Unterdrucktherapie am oberen

die iiber die Behandlungen im Komplikati-
onsmanagement hinausgehen. Innovative
Drainagetypen und endoskopische Techniken
erweitern das breite Anwendungsspektrum.
Das Ziel der Arbeit ist es, einen Uberblick tiber
den derzeitigen Stand der EUT im oberen
Gastrointestinaltrakt zu geben.

Schliisselworter

Endoskopische Vakuumtherapie- Osophagus -
Drainage - Anastomoseninsuffizienz -
Perforation

ous complications in intracavitary ENPT
are rare.

A further development in the esopha-
gus is referred to as “pre-emptive ENPT”.
If a suspicious anastomosis is found dur-
ing follow-up endoscopy after esophageal
resection, thenintraluminal ENPT is per-
formed even before a defect forms [44,
45]. Neumann et al. showed in a case
series of eight patients that ENPT leads to
healing in the presence of circumscribed
anastomotic ischemia [46]. In two of the
eight patients, a transmural anastomotic
defect developed in course of pre-emp-
tive treatment that could be exclusively
treated with ENPT.

A further conceivable use of ENPT on
the esophagus would be to promote anas-
tomotic healing already during surgery.
In this regard, a pilot study in a pig

model is already available [47]. After
abdominothoracic esophageal resection,
an anastomotic defect was left, the anas-
tomosis was bridged with an OPD dur-
ing surgery, and intraluminal ENPT was
initiated. The anastomosis had healed in
all five animals after 5 days. The Mun-
ster study group is currently looking at
whether ENPT can reduce the risk for
the occurrence of anastomotic leaks.

A further procedure to protect the
anastomosis after esophageal resection is
presently being investigated by our work-
ing group [37, 48]. A double-lumen OFD
is placed in the stomach instead of a pas-
sive drainage tube (BFig.2). Digestive
juices, which may impair anastomotic
wound healing, are actively and com-
pletely eliminated. The stomach is thus
rendered dry for a few days after surgery
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feeding tube

Fig. 1 A a Materials used to make open-pore drains for endoscopic neg-
ative pressure therapy (ENPT): double-layer open-pore film (of) and open-
pore polyurethane foam (PUF). b Different types of open-pore drains used for
ENPT in the upper gastrointestinal tract. The distal end of a drainage tube (7)
is wrapped with a drainage element: with open-pore polyurethane foam
(OPD), with open-pore film (OFD), with OPD that is also wrapped with open-
pore film (OPFD)

and food is introduced via the integrated
jejunal feeding tube.

A few years after the introduction of
ENPT to treat anastomotic defects and
perforations, there are now also prophy-
lactic options and options for reflux pro-
phylaxis to reduce surgical risk.

ENPT in the duodenum

Endoscopic negative pressure therapy
can also be used to treat duodenal leaks
[49-56]. To reach the treatment site,
surgical accesses (gastrostomy, jejunos-
tomy) are also chosen [55, 56] and
combined with new endoscopic tech-
niques [19]. There were postoperative
suture leaks in eight of ten patients; of
these nine were treated with intraluminal
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ENPT. All the defects were healed after
a median treatment duration of 11 days.

» Bile is drained luminally from
the defect by ENPT

Active drainage of bile by ENPT is crucial
in the treatment of duodenal defects. Bile
is drained luminally from the defect by
ENPT. Contamination is stopped, and
healing is promoted. Feisthammel et al.
draw attention to the possible need for
vitamin K substitution if nearly all the bile
fluid is suctioned [53]. In the presence
of an enterocutaneous fistula, the pull-
through technique is a useful placement
procedure, which considerably simplifies
the introduction and replacement of the
drain [52, 55].

Fig. 2 A Double-lumen open-pore film drainage that can be used for active
reflux drainage with simultaneous enteral feeding after abdominal-tho-
racic esophageal resection. The lateral perforation openings of the tube
(Freka®Trelumina, Ch/Fri 16/9, 150 cm, Fresenius, Bad Homburg, Germany)
are coated with the thin double-layered open-pore drainage film (oF;
Suprasorb® CNP, Drainage Film, Lohmann & Rauscher International GmbH
& Co, Rengsdorf, Germany). The ventilation tube is blocked with a clamp (b).
Negative pressure is applied to the gastric tube opening (g7). iT Intestinal

Hochberger et al. have used intralu-
minal ENPT as active duodenal drainage
to reduce the risk of perforation after re-
moval of extensive duodenal polyps [57].

ENPT in the pancreas

Anastomotic leakage after pancreatico-
gastrostomy has been successfully healed
without the need for revision surgery [58,
59]. Active and complete intraluminal
drainage of secretions also plays a very
important role here [60]. Use of the pull-
through technique to advance the drain
along an enterocutaneous access point to
the internal wound is also useful [32].

There are also isolated cases in which
ENPT has been used to treat infected
pancreatic cysts [38, 61, 62]. Wallstabe
et al. have used this treatment with film-
wrapped foam drains [38]; small-caliber
OFDs also can be used to achieve the
desired outcome [62].

Combination with surgical
procedures

ENPT in the upper gastrointestinal tract
alsohasbeen combined with surgical pro-



cedures. Kithn et al. reported a revision
rate 0of 40% in their patient population for
esophageal leakages, whereby the actual
local treatment of the defect occurred
via ENPT. In other studies, the revision
rate was only about 5%. Revision surg-
eries have become partially unnecessary
by switching to the endoscopic procedure
[63, 64].

For example, defects of the small in-
testine have been successfully healed in
combination with surgeries using artifi-
cial access routes in the form of jejunal
and gastric stomata [55, 56, 65].

ENPT: a surgical endoscopic
treatment procedure

The importance of this procedure lies
particularly in the treatment of postop-
erative complications and specifically in
intestinal anastomotic leakage. Anasto-
moses can be optimally inspected endo-
scopically at any time during and after
surgery, defects can be diagnosed, and
the internal wound status assessed.

Use of intraluminal negative pressure
creates new options for surgical wound
treatment within the body. This requires
both extensive endoscopic expertise and
experience in surgical wound healing.
The wound status must be reassessed
whenever the drain is changed, and the
procedure individually adjusted accord-

ingly.

Practical conclusion

== ENPT has been adapted to treat
defects in the upper gastrointestinal
tract. The most extensive experience
is in the treatment of transmural
esophageal lesions.

== One possible indication might be
the prophylactic use of negative
pressure therapy after esophageal
resection. However, this would
require further investigation under
study conditions. Likewise, the
option of eliminating postoperative
reflux may be evaluated.

== The importance of endoscopy in
surgery has grown significantly with
the introduction of ENPT and the
resulting additional options.

Corresponding address

Dr. G. Loske

Department of General, Visceral, Thoracic
and Vascular Surgery, Katholisches
Marienkrankenhaus Hamburg gGmbH
Alfredstr. 9, 22087 Hamburg, Germany
loske.chir@marienkrankenhaus.org

Compliance with ethical
guidelines

Conflict of interest. G.Loskeisanadvisorto
Lohmann &Rauscher.

This article does not contain any studies with human
participants or animals performed by the author.

Open Access This article is distributed under the terms
of the Creative Commons Attribution 4.0 International
License (http://creativecommons.org/licenses/by/
4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the
source, providealink to the Creative Commonslicense,
and indicate if changes were made.

References

—

. Loske G, Mdiller C (2009) Vakuumtherapie einer
Anastomoseninsuffizienz am Osophagus — ein
Fallbericht. Zentralbl Chir 134(3):267-270

Loske G, van Ackeren V, Denkhaus H, Miiller C

(2007) Vacuumschwammtherapie einer Osoph-

agusanastomoseninsuffizienz. Sommertagung

Vereinigung der Nordwestdeutschen Chirurgen

Loske G, Miiller C (2009) Endoscopic vacuum-

assisted closure of upper intestinal anastomotic

leaks. Gastrointest Endosc 69(3 Pt 1):601-602

(author reply 602)

. Wallstabe I, Weimann A (2007) Eine neue
endoskopische Technikim Management der Anas-
tomoseninsuffizienz nach Osophaguschirurgie.
Z Gastroenterol. https://doi.org/10.1055/5-2007-
988573

5. Loske G, Schorsch T, Miiller C (2010) Endoscopic

vacuum sponge therapy for esophageal defects.
Surg Endosc24(10):2531-2535

6. Mennigen R, Senninger N, Laukoetter MG (2014)
Novel treatment options for perforations of the
upper gastrointestinal tract: endoscopic vacuum
therapy and over-the-scope clips. World J
Gastroenterol 20(24):7767-7776

. Kuehn F, Loske G, Schiffmann L, Gock M, Klar E
(2017) Endoscopic vacuum therapy for various
defects of the upper gastrointestinal tract. Surg
Endosc31(9):3449-3458

. Brangewitz M, Voigtlander T, Helfritz FA, Lankisch

TO, Winkler M, Klempnauer J, Manns MP, Schneider

AS, Wedemeyer J (2013) Endoscopic closure of

esophageal intrathoracic leaks: stent versus en-

doscopicvacuum-assisted closure, a retrospective
analysis. Endoscopy 45(6):433-438

Heits N, Stapel L, Reichert B, Schafmayer C,

Schniewind B, Becker T, Hampe J, Egberts JH

(2014) Endoscopic endoluminal vacuum therapy

N

w

S

~N

o

o

-

20.

2

2

N

23.

in esophageal perforation.
97(3):1029-1035

Ann Thorac Surg

. Kuehn F, Schiffmann L, Janisch F, Schwandner

F, Alsfasser G, Gock M, Klar E (2016) Surgical

endoscopic vacuum therapy for defects of the
upper gastrointestinal tract. J Gastrointest Surg
20(2):237-243

. Laukoetter MG, Mennigen R, Neumann PA, Dhayat

S, Horst G, Palmes D, Senninger N, Vowinkel T
(2017) Successful closure of defects in the upper
gastrointestinal tract by endoscopic vacuum
therapy (EVT): a prospective cohort study. Surg
Endosc31(6):2687-2696

. LockJF, DiersHL,vonRahden B, KrajinovicK, Reimer

S, Scheurlen M, Germer CT (2016) Endoskopische
Unterdrucktherapie bei Leckagen im oberen
Gastrointestinaltrakt - Wirzburger Erfahrungen.
Z Gastroenterol. https://doi.org/10.1055/5-0036-
1587228

. Méschler O, Nies C, Mueller MK (2015) Endoscopic

vacuum therapy for esophageal perforations and
leakages. EndoscIntOpen 3(6):E554-E558

. Schniewind B, Schafmayer C, Voehrs G, Egberts

J, von Schoenfels W, Rose T, Kurdow R, Arlt A,
Ellrichmann M, Jirgensen C, Schreiber S, Becker T,
Hampe J (2013) Endoscopic endoluminal vacuum
therapy is superior to other regimens in managing
anastomotic leakage after esophagectomy:

a comparative retrospective study. Surg Endosc
27(10):3883-3890

. Schorsch T, Miiller C, Loske G (2014) Endoscopic

vacuum therapy of perforations and anasto-
motic insufficiency of the esophagus. Chirurg
85(12):1081-1093 (German)

. Tan B, Reddy S, Rashid F, Sujendran V, Safranek

P, Hindmarsh A, Hardwick R (2015) Endoscopic
transluminal vacuum therapy: an alternative
method of treating oesophago-gastric defects.
Gut64(Suppl 1):A120

. Weidenhagen R, Hartl WH, Gruetzner KU, Eichhorn

ME, Spelsberg F, Jauch KW (2010) Anastomotic
leakage after esophageal resection: new treat-
ment options by endoluminal vacuum therapy.
AnnThoracSurg90:1674-1681

. Hwang JJ, Yeon S, Young SP, Hyuk M, Cheol

MS, Nayoung K, Dong HL (2016) Comparison of

endoscopicvacuum therapy and endoscopic Stent
implantation with self-expandable metal Stentin

treating postsurgical gastroesophageal leakage.

Medicine (Baltimore) 95(16):e3416

. Loske G, Rucktaeschel F, Schorsch T, Mueller

CT (2017) Novel Endoscopic repair technique
for gastrointestinal leaks and perforations using
negative pressure therapy with open-pore
polyurethane-foam and film drainage. United
European GastroenterolJ 5(Supplement 1):A493
0oi G, Burton P, Packiyanathan A, Loh D, Chen R,
Shaw K, Brown W, Nottle P (2018) Indications and
efficacy of endoscopic vacuum-assisted closure
therapy for upper gastrointestinal perforations.
ANZ JSurg 88(4):E257-E263

. Pournaras DJ, Hardwick RH, Safranek PM, Sujen-

dran V, Bennett J, Macaulay GD, Hindmarsh A
(2018) Endoluminal vacuum therapy (E-Vac): a
treatment option in oesophagogastric surgery.
World JSurg42(8):2507-2511

. Bludau M, Fuchs HF, Herbold T, Maus MKH, Alakus

H, PoppF, Leers JM, Bruns CJ, Holscher AH, Schroder
W, Chon SH (2018) Results of endoscopic vacuum-
assisted closure device for treatment of upper Gl
leaks. Surg Endosc32(4):1906-1914

Mencio MA, Ontiveros E, Burdick JS, Leeds SG
(2018) Use of a novel technique to manage
gastrointestinal leaks with endoluminal negative

Der Chirurg - Suppl 1-2019 ‘ S5


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1055/s-2007-988573
https://doi.org/10.1055/s-2007-988573
https://doi.org/10.1055/s-0036-1587228
https://doi.org/10.1055/s-0036-1587228

Leitthema

24,

25.

26.

2

~

28.

29.

30.

3

=

32.

33.

34.

35.

36.

37.

38.

pressure: a single institution experience. Surg
Endosc32(7):3349-3356

Christogianni V, Georgiev A, Halter CJ, Husemeyer
K, Riege R, Reiser M, Buising M (2018) Die EndoVAC-
TherapieinderBehandlungderKlammernahtleck-
age nach Schlauchmagenoperation.  135th
Congress of the German Society of Surgery (DGCH)
Manfredi MA, Clark SJ, Staffa SJ, Ngo PD, Smithers
CJ, Hamilton TE, Jennings RW (2018) Endoscopic
esophageal vacuum therapy: a novel therapy
for esophageal perforations in pediatric patients.
J Pediatr Gastroenterol Nutr. https://doi.org/10.
1097/MPG.0000000000002073

Argenta LC, Morykwas MJ (1997) Vacuum-assisted
closure: a new method for wound control and
treatment: clinical experience. Ann Plast Surg
38:563-576

. Loske G, Miiller CT (2018) Tipps und Tricks in der

Endoskopischen Unterdruck Therapie. Chirurg.
https://doi.org/10.1007/s00104-018-0715-1
Loske G, Schorsch T, Miiller C (2011) Intraluminal
and intracavitary vacuum therapy for esophageal
leakage: a new endoscopic minimally invasive
approach. Endoscopy 43(6):540-544

Loske G, Schorsch T (2012) Endoscopic vac-
uum therapy of esophageal leakage. Video
J Encycl Gl Endosc.  https://doi.org/10.1016/
$2212-0971(13)70024-4 (http://www.videogie.
org/article/52212-0971(13)70024-4/fulltext)
Kirschner M (1926) Die Behandlung der akuten
eitrigen freien Bauchfellentziindung. Langen-
becks Arch Chir 142:253-263

. Loske G, Schorsch T (2016) Endoscopic vacuum

therapy for Boerhaave's syndrome. Chirurg
87(8):676-682. https://doi.org/10.1007/500104-
016-0185-2 (German)

Fischer A, Thimme R, Hopt UT, Richter-Schrag
HJ (2016) Two-sided sponge (TSS) treatment:
Description of a novel device and technique
for endoscopic vacuum treatment (EVT) in the
upper gastrointestinal tract. Endosc Int Open
4(9):E937-E940

Loske G, Liedke M, Schldricke E, Herrmann T,
Rucktaeschel F (2017) Endoscopic negative-
pressure therapy for duodenal leakage using new
open-pore filmand polyurethane foam drains with
the pull-through technique. Endoscopy. https://
doi.org/10.1055/5-0043-119346

Loske G, Aumiller J, Rucktaschel F, Schorsch T
(2016) Spontaneous perforation of an intramural
esophageal pseudodiverticulosis treated with
intraluminal endoscopic vacuum therapy using
adouble-lumen vacuum drainage with intestinal
feeding tube. Endoscopy 48(Suppl 1):E154-E155
SoYoungL, KunWooK, Jae-lkL, Dong-Kyun P, Kook-
Yang P, Chul-Hyun P, Kuk-Hui S (2018) Esophageal
endoscopic vacuum therapy with enteral feeding
using a sengstaken-blakemore tube. Korean J
Thorac Cardiovasc Surg 51:76-80

Loske G, Schorsch T, Rucktaeschel F, Schulze W,
RiefelB,van AckerenV, Miiller CT (2018) Open-pore
Film Drainage (OFD)—A new multipurpose tool
for endoscopic negative pressure therapy (ENPT).
Endosc Int Open 6(7):E865. https://doi.org/10.
1055/a-0599-5886

Loske G, Schorsch T, Miiller CT (2017) Prevention
of reflux after esophagectomy with endoscopic
negative pressure therapy using a new double-
lumen open-pore film drainage with an intestinal
feeding tube. Endoscopy 49(12):E294-E295
Wallstabe |, Tiedemann A, Schiefke | (2012)
Endoscopic vacuum-assisted therapy of infected
pancreatic pseudocyst using a coated sponge.
Endoscopy 44(Suppl 2):E49-50

S6 ‘ Der Chirurg - Suppl 12019

39.

40.

4

jury

4

N

43.

44,

45,

4

(=)}

47.

48.

49.

50.

5

iy

52.

5

w

54,

55.

Loske G, Schorsch T, Miiller CT (2016) Endoskopis-
che Vakuumtherapie der akuten Mediastinitis: Ein
modernes minimal-invasives Therapieverfahren.
Chirurg 87(9):790-792

Loske G, Schorsch T, Dahm C, Martens E, Miiller
C (2015) latrogenic perforation of esophagus
successfully treated with Endoscopic Vacuum
Therapy (EVT).EndoscIntOpen 3(6):E547-E551

. Loske G (2018) Behandlung von iatrogenen

Osophagusperforationen mit der endoskopischen
Vakuumtherapie (EVT). Chir Prax 83:596-604

. Mennigen R, Harting C, Lindner K, Vowinkel T,

Rijcken E, Palmes D, Senninger N, Laukoetter MG
(2015) Comparison of endoscopicvacuumtherapy
versus stent for anastomotic leak after Esophagec-
tomy. J Gastrointest Surg 19(7):1229-1235
FragaJC,NunesDL, Andreolio C, FerreiraJ,Holanda
F, Isolan PS, Jennings R (2018) Endoscopic vacuum
sponge therapy for an infant with an esophageal
leak. J Thorac Cardiovasc Surg. https://doi.org/10.
1016/j.jtcvs.2018.04.061

Loske G, Schorsch T (2011) Endoscopic intralu-
minal vacuum therapy of complete esophageal-
jejunal anastomotic rupture: a case report.
Viszeralmedizin 27:166-168

Loske G, Schorsch T, Schmidt-Seithe H, Miiller C
(2014) Intraluminal endoscopic vacuum therapyin
a case of ischemia of the blind end of the jejunal
loop after Roux-en-Y gastrectomy. Endoscopy
46(Suppl 1):E575-E576

. Neumann PA, Mennigen R, Palmes D, Senninger

N, Vowinkel T, Laukoetter MG (2017) Pre-emptive
endoscopic vacuum therapy for treatment of
anastomoticischemiaafteresophageal resections.
Endoscopy49(5):498-503

Scott RB, Ritter LA, Shada AL, Feldman SH, Kleiner
DE (2017) Endoluminal vacuum therapy for Ivor
lewis anastomotic leaks: a pilot study in a swine
model. Clin Trans| Sci 10:35-41. https://doi.org/10.
1111/cts.12427

Loske G, Schorsch T, Miiller CT (2018) Prevention
of reflux after Ivor-lewis esophagoectomy with
a new double-lumen open-pore film drainage
(OFD) device. Innov Surg Sci 3(Suppl 1):515

Loske G, Schorsch T, Mueller CT (2010) Endo-
scopic intraluminal vacuum therapy of duodenal
perforation. Endoscopy 42(Suppl 2):E109

Loske G, Schorsch T (2010) Intraluminal vacuum
therapy—A new endoscopic approach in the
treatment of duodenal leakage. Endo Heute
23:267-269

. Loske G, Rucktaschel F, Schorsch T, van Ackeren V,

Stark B, Miiller CT (2015) Successful endoscopic
vacuumtherapywithnewopen-porefilmdrainage
ina case ofiatrogenic duodenal perforation during
ERCP.Endoscopy47(501):E577-E578

Loske G, Liedke M, Schldricke E, Herrmann T,
Rucktaeschel F (2017) Endoscopic negative-
pressure therapy for duodenal leakage using new
open-pore film and polyurethane foam drains
with the pull-through technique. Endoscopy
49(12):E300-E302

. Feisthammel J, Jonas S, Mossner J, Hoffmeister

A (2013) Endoskopische Therapieoptionen fiir
Perforationen und Insuffizienzen des Gastroin-
testinaltrakts. Zentralbl Chir 138(3):295-300

Yoo T, Hou LA, Reicher S, Chen KT, Eysselein VE
(2018) Successful repair of duodenal perforation
with endoscopic vacuum therapy. Gastrointest
Endosc87(5):1363-1364

Glatz T, Fischer A, Hoeppner J, Thimme R, Walker
C, Richter-Schrag HJ (2015) Vacuum sponge
therapy using the pull-through technique via
a percutaneous endoscopic gastrostomy to treat

5

5

5

5

6

6

6

6

6

6

6.

~

8.

Nel

0.

2.

w

4.

v,

iatrogenic duodenal perforation. Endoscopy 47(S
01):E567-E568

Kelm M, Seyfried F, Reimer S, Krajinovic K, Miras AD,
Jurowich C, Germer CT, Brand M (2017) Proximal
jejunal stoma as ultima ratio in case of traumatic
distal duodenal perforation facilitating successful
EndoVAC® treatment: A case report. IntJ Surg Case
Rep41:401-403

. Hochberger J, Wedi E, Tchoumak |, Jung C (2016)

Over-the-scope clip placement and endosponge
insertion for prevention of pancreatic enzyme-
induced duodenal damage after large duo-
denal endoscopic resection. Endoscopy 48(S
01):E401-E402

Loske G, Strauss T, Riefel B, Mueller CT, Schorsch
T, Miiller C(2013) Pancreatico-gastric anastomotic
insufficiency successfully treated with endoscopic
vacuum therapy. Endoscopy 45(Suppl 2):E141-2

. Knoop RF, Thimme R, Fischer A (2017) Success-

ful two-sided sponge pull-through treatment
of anastomotic leakage following pancreatico-
duodenectomy with pancreaticogastrostomy.
Endoscopy49(10):1010-1012

Loske G, Strauss T, Riefel B, Mueller CT, Schorsch
T (2012) Endoscopic vacuum therapy in the
management of anastomotic insufficiency after
pancreaticoduodenectomy. Endoscopy 44(Suppl
2):E94-E95

. Wallstabe |, Tiedemann A, Schiefke | (2011)

Endoscopic vacuum-assisted therapy of an
infected pancreatic pseudocyst. Endoscopy
43(Suppl 2):E312-E313

Loske G, Schorsch T, Gobrecht O, Martens E,
Rucktédschel F (2016) Transgastric endoscopic
vacuum therapy with a new open-pore film
drainage device in a case of infective pancreatic
necrosis. Endoscopy 48(Suppl 1):E148-E149

. Fahndrich M, Sandmann M (2014) A new method

for endoscopic drainage of pancreatic necrosis
through a gastrostomy site using an endosponge.
Endoscopy 46(Suppl 1):E459

Loske G, Lang U, Schorsch T, Miiller CT (2015)
Komplexe Vakuumtherapie einer abszedierenden
Magenperforation. Chirurg 86:486-490

. Krajinovic K, Reimer S, Kudlich T, Germer CT,

Wiegering A (2016) ,Rendezvous technique” for
intraluminal vacuum therapy of anastomotic
leakage of the jejunum. Surg Case Rep 2:114


https://doi.org/10.1097/MPG.0000000000002073
https://doi.org/10.1097/MPG.0000000000002073
https://doi.org/10.1007/s00104-018-0715-1
https://doi.org/10.1016/S2212-0971(13)70024-4
https://doi.org/10.1016/S2212-0971(13)70024-4
http://www.videogie.org/article/S2212-0971
http://www.videogie.org/article/S2212-0971
https://doi.org/10.1007/s00104-016-0185-2
https://doi.org/10.1007/s00104-016-0185-2
https://doi.org/10.1055/s-0043-119346
https://doi.org/10.1055/s-0043-119346
https://doi.org/10.1055/a-0599-5886
https://doi.org/10.1055/a-0599-5886
https://doi.org/10.1016/j.jtcvs.2018.04.061
https://doi.org/10.1016/j.jtcvs.2018.04.061
https://doi.org/10.1111/cts.12427
https://doi.org/10.1111/cts.12427

	Endoscopic negative pressure therapy of the upper gastrointestinal tract
	Abstract
	Zusammenfassung
	Background
	Principles of ENPT: defect closure and active drainage using negative pressure
	Intracavitary and intraluminal ENPT
	Materials: open-pore drains and electronic pumps
	New open-pore polyurethane foam drains
	New open-pore film drains
	ENPT in the esophagus
	ENPT in the duodenum
	ENPT in the pancreas
	Combination with surgical procedures
	ENPT: a surgical endoscopic treatment procedure
	Practical conclusion
	References


