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Abstract

Endoscopic vacuum therapy (EVT) is an increasingly popular treatment option for wall
defects in the upper gastrointestinal tract. After its initial description for the treatment
of anastomotic leaks after esophageal and gastric surgery, it was also implemented for a
wide range of defects, including acute perforations, duodenal lesions, and postbariatric
complications. Apart from the initially proposed handmade sponge inserted using the
“piggyback” technique, further devices were used, such as the commercially available
EsoSponge and VAC-Stent as well as open-pore film drainage (OFD). The reported
pressure settings and intervals between the subsequent endoscopic procedures vary
greatly, but all available evidence highlights the efficacy of EVT, with high success rates
and low morbidity and mortality, so that in many centers it is considered to be a first-

line treatment, especially for anastomotic leaks.

Key Words: Negative pressure therapy; Vacuum therapy; Anastomotic leak;

Perforation; Oesophagus; Stent

Kouladouros K. Applications of endoscopic vacuum therapy in the upper

gastrointestinal tract. World | Gastrointest Endosc 2023; In press




Core Tip: Endoscopic vacuum therapy is a novel and effective endoscopic treatment
option for anastomotic leaks and perforations in the upper gastrointestinal tract.
Through the wide variety of available materials, EVT can be individually applied in
almost every part of the oesophagus, the stomach and the duodenum with a clinical

success rate of >80% and low morbidity and mortality.

INTRODUCTION

Introduction

The endoscopic treatment of wall defects in the upper gastrointestinal tract, both
postoperative and acute/iatrogenic, is a challenging task for the endoscopist and
requires a deep understanding of the pathophysiologic mechanisms involved as well as
a high degree of expertise. The surgical approach, involving the closure of the defect
and external drainage of the infected cavity, is technically challenging and associated
with high morbidity and mortality, especially in difficult anatomic areas such as the
intrathoracic esophagus and the duodenum ['2l. The necessity of minimally invasive
alternatives was therefore evident very early and various endoscopic methods have
been implemented throughout the years, including endoscopic lavage, transmural
drainage, and defect closure with clips, suturing, and stentsl?l. Endoscopic vacuum
therapy (EVT) was recently added to the spectrum of minimally invasive therapeutic
options and quickly gained popularity, especially in Europe, mainly because of its
tailored approach and its very good outcomes in a wide range of situations [4l.

In this narrative review, we discuss the indications, technical aspects, and outcomes of

EVT based on the current literature.

Basic principles and establishment of EVT

Vacuum therapy was initially introduced by plastic surgeons as a treatment option for

chronic, infected, and ischemic wounds [5. Its basic principle is that negative pressure




applied to a secondary healing wound through a sealed system of a sponge applied
onto the wound, with an airtight film covering it and a suction pump connected to it by
a tube, accelerates the healing process through multiple mechanisms including;:

increased blood flow

local modulation of cytokines and chemoreceptor-modulated cell signaling, leading to
enhanced neoangiogenesis and increased formation of granulation tissue

removal of debris and microorganisms

reduction of interstitial edema

continuous drainage of wound secretions and

macrodeformation of the wound with approximation of its edges and reduction of its
volume (471,
After its initial application, the system needs to be changed regularly until adequate
healing of the wound is achieved. Vacuum therapy quickly became an established
treatment option for external wounds and in 2003 the first attempt was made to
implement its principles for the treatment of an anastomotic leak in the rectum,
practically treating the infected mesorectal cavity behind the anastomotic dehiscence as
a chronic wound [8l. For that purpose, the sponge was mounted to a drain tube and then
endoscopically inserted through the defect and into the cavity. Upon application of a
vacuum to the other end of the tube, the cavity collapsed around the sponge, thus
sealing the system without the need for a covering film. After the first successful
implementation of EVT in the rectum, it started becoming popular for the treatment of
rectal anastomotic leaks, and in 2008 it was used for the first time for similar defects in
the upper GI tract %191, Initially, the method was only used in German centers. After the
encouraging results of the first case series were published in subsequent years, EVT
started to gain popularity and the first international reports from the USA and Korea
were published in 2016, thus paving the way for its worldwide acceptance as a viable
treatment option for defects of the GI tract [11-14]
The main advantages of this novel approach in comparison to the already existing

endoscopic treatment options, such as clips and stents, are its ability to facilitate the




secondary healing of the defect without forcing an adaptation of the rigid, inflamed,
and fibrotic edges and the possibility not only to cover the defect but also to properly
drain the cavity behind it without the need for further external drainage. Disadvantages
include the necessity of multiple endoscopic procedures, patient discomfort due to the
transnasal tube, and reduced or prohibited oral intake because of the occlusion of the GI

tract, especially in the case of intraluminally placed devices.

Indications

EVT can be applied for all wall defects in the upper GI tract as long as the following two
conditions are fulfilled: there is adequate blood perfusion around the defect to allow for
the tissue to react to the negative pressure, and there is a closed compartment that can
collapse around the negative pressure device [151. Although the size of the defect and the
cavity plays an important role in the planning of the initial application and the duration
of the therapy, large cavities and defects are not considered a contraindication. In one of
the first published case series (Loske, 2010) the size of the cavity was 3-40mm, however
recently published data have proven the feasibility of EVT in cavities >7cm and up to
15cm, as long as they are closed and can collapse around the negative pressure
device [1116]. A Jarge defect is associated with more intraprocedural difficulties and an

increased number of procedures but also does not affect the outcomes of EVT 7],

Type of defect

The most common indications for EVT in the upper GI tract are anastomotic leaks and
acute perforations [18].

Anastomotic leaks after upper GI surgery were the first indications for EVT described in
the initial reports [10l. The incidence of anastomotic leaks after esophageal and gastric

resections, typically presenting 7-10 days postoperatively, ranges between 5-30% and is




associated with increased morbidity and mortality rates of between 20-50% [1-1920] In a
Dutch cohort study including 1282 esophageal resections, an anastomotic leak was
identified as the predominant specific complication associated with 30-day and 90-day
mortality 21l. Surgical revision after esophagectomy has been associated with mortality
of up to 64% and usually results in esophageal discontinuity ['2l. Additionally,
reversing esophageal discontinuity is not possible in 30% of the patients and even if it is
attempted, it is associated with morbidity rates of up to 68%, long-term dysphagia in
almost half of the patients, and sometimes the necessity of multiple surgical
revisions [2-241. Therefore, various conservative and minimally invasive regimes have
been suggested, including thoracic drains and antibiotics, endoscopically placed
transnasal drains, transmural drains (double-pigtail stents), defect adaptation with clips
and suturing devices, and bridging of the leak with fully covered stents [2>-2°]. And yet,
as Murphy pointed out in an editorial in 2010, the increasing number of treatment
options for anastomotic dehiscence after esophagectomy reflects the difficulty in
realizing a definitive therapy Bl. The introduction of EVT offered a powerful tool in the
hands of the endoscopists, since it combines coverage of the defect and adequate
drainage of the cavity behind the leak without the necessity of an additional, external
drain and presented success rates of between 78-100% [1120-32I Initially, EVT was used
as a rescue therapy after failed surgical revision or stenting, but currently, it is being
used as a first-line treatment for anastomotic leaks in many high-volume centers for
upper GI surgery (%1032, Nevertheless, the endoscopist must bear in mind that although
EVT can be applied for most anastomotic leaks, it is not suitable for very early leaks
(within 4 days after surgery) with massive or complete anastomotic rupture and
excessive tissue necrosis, and these patients should undergo surgical revision 332,

Acute perforations are nowadays usually iatrogenic and rarely spontaneous or
traumatic. In contrast with anastomotic leaks, the edges of acute perforations are
usually clean and lack inflammatory and fibrotic alterations, thus allowing for a better
adaptation [3]. Additionally, no large cavity has been formed yet behind the defect.

Therefore, closure of the perforation should be the primary therapeutic goal. Gomez-




Esquivel suggested a therapeutic algorithm, according to which defects up to 2cm
should be primarily closed using though-the-scope clips (TTS). For defects between 2-
3cm over-the-scope-clips (OTSC) could be a better option and even larger defects
should be covered by stents, as long as there is no cavity formed behind the defect. In
the presence of a cavity, EVT should be considered the primary therapeutic option 3.
Early findings on the use of EVT for iatrogenic perforations and Boerhaave’s syndrome
also showed a very high success rate of up to 100% with a minimum duration of
therapy, but they are mostly based on small case series since in most centers EVT is
considered a second-line treatment for acute perforations and thus is not as commonly

implemented [35-371.

Localization

EVT has been reportedly used in all parts of the upper GI tract and its feasibility and
outcomes are primarily tied to technical aspects, including correct positioning of the
device and the environment of the cavity.

The application of EVT for defects of the esophagus and intrathoracic anastomoses after
esophageal surgery is the most commonly reported use ['3. The defects are usually
easily reachable, and the associated cavities are restricted inside the mediastinum, thus
facilitating the placement of the EVT device. Additionally, the high risk associated with
esophageal emergency surgery and redo surgery further highlights the importance of
EVT as a primary treatment in these cases [1l. Defects of the proximal esophagus have
been described to be particularly difficult to treat, since negative pressure is more
difficult to establish and maintain and the patient discomfort is maximized through the
presence of a foreign body so close to the upper esophageal sphincter [4l. Nevertheless,
several reports have demonstrated its feasibility, not only in the upper esophagus but
for pharyngeal defects after head and neck surgery [383].

Intraperitoneal gastric defects communicating with the abdominal cavity are typically

not suitable for EVT and surgery should be preferred instead 4. Additionally,




intraluminal EVT is technically very difficult in the stomach, since its volume does not
allow for the precise positioning of the EV device in front of the defect and the complete
collapse of the organ around it. Nevertheless, in the presence of a well-defined abscess
cavity around an anastomotic leak or perforation it can be implemented, especially for
patients showing poor tissue healing or who are unsuitable for surgery [#0.41],

A special subgroup of gastric defects is those occurring after bariatric surgery. Staple
line leaks occur in 1-2% of patients after sleeve gastrectomy and 2-5% of patients after
roux-en-y gastric bypass 12431, Especially in the case of sleeve gastrectomy, leaks mostly
occur at the proximal end of the staple line and are caused when the intragastric
pressure exceeds the staple line resistance, whereas true ischemic leaks are rare [4445].
Such leaks are characterized by a late onset of mild symptoms with up to 50% being
asymptomatic, probably because of the amount of visceral fat restricting the leak and
preventing generalized peritonitis [447], Revision surgery after the second postoperative
day has been proven to have insufficient results, thus shifting the focus toward
endoscopic treatment options [4]. Several small series have reported the feasibility of
EVT in these cases since 2016 and a recent analysis of 31 patients as well as a meta-
analysis of 5 studies with a total of 55 patients showed high success rates of between 87-
907 [4645],

Duodenal defects are technically more challenging and make the material selection
more important. The long distance of the defect from the teeth is the main restricting
factor when using an overtube, whereas the passage of the pyloric sphincter and the
poor maneuverability of the endoscope inside the duodenum makes the positioning of a
sponge in the piggyback technique more difficult. The slenderer variation of the open-
pore film drainage, further explained below, can be placed more easily and seems to be
an adequate alternative [4950], If technically feasible, EVT has been reported to have
equally high success rates for duodenal defects, including perforations after endoscopic
resections or endoscopic retrograde cholangiopancreatography (ERCP) and leaks after

suture of perforated ulcers and intraoperative injuries, partially due to the additional




benefit of removing the gastric and duodenal secretions from the area of the defect,
which could potentially inhibit the healing process [50-531.
The use of EVT for rare indications, such as esophagobronchial fistulas and pancreatic

necrosis has also been reported, but the evidence available is still insufficient 54551,

Technical Aspects

Preprocedural preparation

A combination of endoscopy and imaging techniques - most commonly computed
tomography (CT) with oral contrast - is usually used to diagnose the defects and set the
indication for EVT [4l. A careful endoscopic examination and documentation of the
defect, the cavity behind it, and the blood perfusion around it are crucial for the
planning of the initial procedure and the monitoring of the effects of EVT during the
treatment [11l. CT scan provides additional information regarding the size and geometry
of the cavity as well as its proximity to delicate anatomic structures, including the lung

and large vessels.

Intracavitary or intraluminal?

The ideal placement of the EVT device has been thoroughly discussed in the literature.
Traditional EVT consists of placing a sponge through the defect of the wall and inside
the extraluminal cavity. The applied negative pressure causes the cavity to collapse,
allows for sufficient drainage, and induces the formation of granular tissue on the walls
of the cavity. During the subsequent EVT system changes the sponge is gradually
retracted towards the lumen, thus leading to a downsizing of the cavity and finally to a
closure of the defect. Alternatively, if the defect is too small, the EVT device can be
placed intraluminally in front of it and the negative pressure is transferred to the cavity
through the defect. Most experts suggest that, whenever technically possible,

intracavitary EVT should be preferred, since it better reaches the entire cavity, thus




enabling the healing from its most distal parts towards the lumen. At the same time, it
prevents a superficial closure of the defect prior to the obliteration of the cavity with the
formation of a closed, insufficiently drained space and ultimately an abscess [11.15.46.56-59],
Even in case of small wall defects, a prior balloon dilatation should be performed to
enable the intracavitary placement of the EVT device, if a larger cavity is suspected B2l.
A recent retrospective study with 119 patients also showed, that intraluminal placement
of the EVT device is an independent risk factor for treatment failure, further supporting
this strategy [°0l. A further disadvantage of the intraluminal placement of the sponge is
the complete occlusion of the lumen. As for the exact placement of the sponge inside the
cavity, Loske suggested that a small sponge at the entrance of the cavity is enough and
can cause the entire cavity to collapse around it["™l. However, in this report, the
maximum size of the cavities was 4cm. In the case of larger cavities, this positioning
could lead to a collapse of the proximal part of the cavity around the sponge with
subsequent formation of granular tissue and gradual closure, thus separating the most
distal parts and forming a second, insufficiently drained cavity. Therefore, we suggest
the placement of a larger sponge up to the most distal part of the cavity during the
initial procedure and a gradual withdrawal towards the lumen in the subsequent
changes, in order to facilitate the gradual closure of the cavity from distal to
proximal [16l,

In case an intracavitary positioning is not possible and an intraluminal EVT has to be
applied, a CT scan should be performed to exclude the presence of an insufficiently
drained cavity, especially if the size of the defect does not allow for a thorough
endoscopic exploration. A combination of both methods, simultaneously or in

succession according to the changing geometry of the defect, is also possible.

Materials
The basic EVT system consists of the actual EVT device, usually a sponge or a drain,
that is placed in the area where the negative pressure should be applied, an external

negative pressure source, which may be a drain suction bottle or a pump, and tubing




that connects these two elements and transfers the negative pressure from the external
source to the EVT device. Regarding the negative pressure source, drain suction bottles
are cheap and widely available, but the suction force they apply is unreliable and more
difficult to control. Electronic pumps offer better control of the applied negative
pressure; however, it has to be pointed out that most of the commercially available
pumps are designed for and dedicated to external vacuum therapy and small
adaptations are usually necessary to make them compatible with EVT devices [4l.

Regarding the EVT device, a large variety of alternatives has been suggested and the
selection is usually based on the anatomic configuration of the defect, the availability of
materials, and the experience of the endoscopist. In the initial description of ENP an
individually prepared sponge was inserted using the “piggyback” technique ['].
According to this technique, a piece of polyurethane sponge designed for external
negative pressure therapy is cut to the size of the cavity and attached around the
perforated end of a surgical drain or a nasogastric tube. Macroporous, low-density
sponges are preferred because of their greater debriding capacity and their stronger
contraction under negative pressure, which leads to a more pronounced shrinkage of
the cavity, although this structure allows for more tissue ingrowth thus making
removal more difficult 4. The distal end of the drain is shortened accordingly so that no
perforations lie outside of the sponge. An endoscopic forceps is inserted into the
instrument channel of the endoscope and the tip of the sponge or a loop attached to its
distal end is grasped. The sponge is then inserted parallel to the endoscope and placed,
with the use of the forceps, in its proper position. This method is cheap and versatile,
allowing for the individual construction of the sponge according to the needs of every
patient. However, the “piggyback” technique is technically demanding and the parallel
insertion of the sponge and the endoscope restricts the field of view and might increase
the risk of injury, especially in organs with a narrow lumen, like the esophagus. This
method was predominantly used in earlier studies and is still being used in many

centers with high success rates [32:57.58,60],




The EsoSponge System (B. Braun Medical Ltd, Sheffield, United Kingdom) became
available in 2014 as a variation of the EndoSponge System designed for rectal EVT and
is still the only commercially available EVT sponge. It consists of a 55mm long, 15mm
wide macroporous sponge fixed at the end of a 100cm drainage tube, an overtube, and a
pusher. The endoscope is inserted into the overtube and then inserted through the
defect into the cavity. The overtube is slid over the endoscope until its tip is inside the
cavity and then the endoscope is removed, leaving the overtube in place. The sponge is
inserted into the overtube and pushed through it with the help of the pusher. When the
entire pusher is inside the overtube, the sponge has been completely released in front of
the tip of the overtube and inside the cavity. In the case of intraluminal EVT the tip of
the overtube is placed inside the lumen, directly proximal to the defect, and the sponge
is released in the lumen, at the entrance of the cavity. The position of the sponge is
controlled endoscopically and corrected if necessary. This procedure is standardized
and technically easier to perform, while the overtube protects the esophageal wall from
potential injuries and separates the GI tract from the airway, thus reducing the risk of
aspiration. The sponge can also be modified according to the geometry of each cavity
and even extended with the attachment of additional pieces of sponge if necessary [16].
Large retrospective studies have shown high success rates with the use of the
EsoSponge System, however, none compare it to the “piggyback” technique, so the final
decision lies at the discretion of the endoscopist [113052.6162],

In 2015 Loske described the open-pore film drainage (OFD) tool, an alternative EVT
device consisting of a nasogastric tube with its distal, perforated end wrapped in a very
thin, double-layered, open-pore drainage film. The drainage film is fixed around the
tube with a suture, the tube is inserted through the nose like a normal nasogastric tube
and the distal tip is positioned through the defect or in front of it with the use of an
endoscopic forceps [l This device is much smaller than the sponges, can be easily
placed through smaller defects or in difficult positions, like the duodenum, and can be

left in place longer, since it is not as prone to tissue ingrowth as other devices. The first




reports on OFD have shown encouraging results for various indications, including
duodenal lesions and preemptive EVT after esophageal resection [63-651,

A further development was the introduction of the VAC-Stent (MICRO-TECH Europe
GmbH, Disseldorf, Germany), a fully covered, 70mm long and 14mm wide self-
expanding metal stent (SEMS) with its central 50mm part covered by a macroporous
polyurethane sponge connected to a tube that can be connected to a negative pressure
source. This product combines the advantages of intraluminal EVT with a lack of
occlusion of the GI lumen, thus allowing oral intake and reducing patient discomfort.
Since it can only be placed intraluminally, it is suitable for defects without large
associated cavities, although it can also be placed over an intracavitary sponge,
combining both methods. The first published series showed a success rate of 80%,

although a prominent case election has to be taken into consideration [66:67].

Postprocedural care, settings, and re-interventions

The initial placement of the EVT device and the subsequent procedures can be
performed in the endoscopy suite under sedation, provided that the patient’s condition
supports that. The initial procedure takes usually slightly longer than the following
ones and the average procedure time is between 30-60 minutes [%¢°]. The partial or
complete occlusion of the lumen is an important issue and the placement of a feeding
tube distal to the EVT device is generally advised. Especially in the case of Ivor-Lewis
esophagectomy with delayed gastric emptying the placement of a dual-lumen tube
should be considered, with the longer feeding tube positioned postpyloric and the
proximal gastric tube in the stomach to facilitate the evacuation of gastric secretions [3°1.

There is no consensus regarding the settings of the negative pressure, mainly because of
the complete lack of evidence on this subject. Initially the pressure of -125mmHg
usually used in external negative pressure therapy was also used for EVT and higher
pressure settings between -100 and -125mmHg have been used in the largest published
series to date 303260 Other authors suggest lower pressure settings of -20 to -50mmHg

in order to prevent bleeding, injuries, and formation of fistulas, especially when the




EVT device lies in close proximity to delicate structures [70L Still, the standard pressure
settings vary greatly from center to center and this was also depicted in an international
survey published in 2019 b,

A further issue subject to a lot of debate is the ideal interval between changes of the
EVT system. It is known from external negative pressure therapy that the sponge
becomes occluded by tissue ingrowth and wound secretions and has to be changed
regularly. Most of the experts suggest an interval of 3-5 days [155971. However, the lack
of further evidence has led to a wide spread of different strategies used in different
centers and this is also depicted in the literature, with some authors supporting a
shorter interval of 2-3 days so as to prevent excessive tissue ingrowth and others opting
for an interval of 7 days, aiming to reduce the number of procedures needed [6061.7273],
Intervals over 7 days are generally discouraged, since the sponge might be embedded in
the tissue thus making its removal difficult and increasing the risk of injuries, but apart
from that the decision is usually made according to center standards and individual
patient characteristics [7].

The negative pressure has to be relieved prior to any subsequent endoscopic procedure
in order to facilitate the removal of the sponge. If the device is firmly attached to the
tissue, it may be rinsed with water and then carefully dislodged from the surrounding
tissue with the tip of the endoscope before being pulled back I*l. The defect and the
cavity should be carefully reevaluated every time so that the therapy can be adapted
accordingly. It has also been shown that the actual size of the defect or the cavity might
not be evident during initial endoscopy, being masked behind debris or necrotic tissue,
and only revealed in the subsequent procedures [1°].

The main criterion for termination of EVT is the formation of a shallow cavity with a
wide entrance and adequate drainage into the lumen, covered by healthy granular
tissue [1316], The exact maximum cavity size required to end EVT varies between 0,5 and
3cm from study to study, but geometry also plays an important role [74. Additional
treatment of residual defects and fistulas with the use of clips or fibrin glue has also

been reported 32721, On the other hand, if no signs of tissue reaction and progress, both




endoscopic and clinical, are evident after 3 wk of EVT, an alternative treatment should

be considered 321,

Outcomes of EVT

Published studies report success rates of EVT in the upper GI tract ranging between 78-
100%, although most of them are retrospective and based on very heterogenous
populations B0-32466276]  These findings have been verified in 3 meta-analyses with
pooled success rates between 81-87% 1877781 When applied in the esophagus, clinical
success seems to be higher for more distal defects and the results are better when
applied as a first-line treatment in comparison to rescue treatment after failed stenting
or surgical revision [6277]. The type of defect does not seem to affect the success rate,
although acute perforations tend to need fewer procedures and a shorter overall
duration of treatment [303],

The experience of the endoscopist is crucial for the technical and clinical success of EVT.
A recent study evaluated outcomes in one clinic over a period of 10 years and noticed
an increase in success rates from 80% to 91%, while therapy duration and the need for
additional treatments and redo surgery significantly decreased with accumulating
experience ['7l, Ward et al argued that technical proficiency can be achieved after the
first 10 procedures, but this is largely dependent on the severity of the case and the
geometry and localization of the defect [¢°1.

The duration of treatment and the number of necessary procedures vary greatly and
depend greatly on the type of defect, the size of the defect and the associated cavity,
and the healing potential of the patient. Most studies report 3-6 subsequent endoscopic
procedures in a period of 11-25 days, with a tendency towards a shorter duration of
treatment in cases of acute perforations and defects in the duodenum [14303235,52,76],

The rate of immediate adverse events is generally low and reaches 10% for the entire
course of treatment 77, These mostly include dislocation of the EVT device, mild

bleeding after removal, and aspiration pneumonia [®l. Some rare but potentially life-




threatening complications have been reported when the sponge came into close
proximity to large vessels and eroded them, leading to uncontrolled and often fatal
bleeding, but to our knowledge, only 5 such cases have been reported so far P26L73],
Nevertheless, the severity of these complications points out the importance of careful
evaluation of the cavity and, when in doubt, of an additional CT scan to assess the
relative position of the sponge to delicate structures %2, Bronchoesophageal fistulas
have also been rarely reported, although in these cases it is difficult to differentiate if
they were caused by EVT or the initial leak itself 577l. On the other hand, the most
common long-term complications are strictures in the area affected by the EVT. The
stricture rate lies between 8-20%, but almost all of them can be successfully treated by

endoscopic dilatation [606177],

EVT and alternative methods

A wide range of alternative treatments have been described for the treatment of upper
GI defects. Clips and suturing methods show high success rates in cases of acute
perforations with small defects and no associated cavity B3>%l. Transluminal drainage
with the use of transnasal tubes or pigtails has also been reported, but the evidence is
still low and this method is mostly used in selected patients [27.2981]. Stents are the most
common treatment alternative to EVT. Until the introduction of EVT stenting was the
primary treatment option for large defects and especially anastomotic leaks in the
upper GI tract, with clinical success rates between 80-90% (2852841, Self-expanding metal
stents were used in most of the published studies and complications include stent
migration, strictures, and aortoesophageal fistulas with potentially fatal
bleeding 388I The main disadvantage of SEMS, though, is the lack of drainage of the
cavity behind the defect. Several retrospective studies and two metanalyses have
compared treatment outcomes between EVT and SEMS, generally showing higher
success rates, reduced duration of therapy, and lower rates of adverse events for
EVT 577587-9], Only one study found no difference between the two treatment options

in any of the parameters mentioned above; the cross-over between the two groups was




however significant and might have influenced the results [°ll. The protocol of the
ESOLEAK study, a phase 2 randomized trial comparing EVT and SEMS in the upper GI
tract, was published in 2021. The study is currently recruiting and to our knowledge, no

results have been published so far [*2l.

Preemptive EVT

Based on the fact that EVT facilitates healing, several efforts have been made to
implement it prophylactically on high-risk anastomoses in order to reduce the incidence
of anastomotic leaks. The main principle of preemptive EVT is that it can treat small,
undetectable defects of the anastomosis and prevent the contamination of the
mediastinum, thus leading to their closure before they become clinically evident [ In
2017 Neumann et al suggested a scheduled endoscopic control of the anastomosis
several days after esophagectomy with the application of preemptive EVT if the tissue
showed any signs of ischemia. In this first series of 8 patients, the anastomotic leak rate
was still 25% and 3 patients developed strictures [*l. Four further studies evaluated the
intraoperative placement of a sponge or an OFD intraluminally at the area of the
anastomosis and reevaluated 3-6 days later. In the case of high-risk findings during
control-endoscopy, including visible suture material, fibrin, and ischemia, EVT was
prolonged, otherwise it was terminated. The reported anastomotic leak rates varied
between 0-7,5%, which is lower than usually reported, but the series was small and
there was no control group to verify its positive effects [05%.95.%] Therefore, preemptive
EVT still remains an attractive theory, but further data is required to prove its efficacy

and determine the patient groups that could profit from it.

CONCLUSION

In summary, we can conclude that EVT is an adequate treatment option for wall defects
in the upper GI tract, with high success rates and low morbidity. The available evidence

has proved its efficacy in different localizations and clinical settings for both acute




perforations and anastomotic leaks and especially for the latter it is considered a first-
line treatment in many centers. However, the data regarding the technical aspects,
including choice of materials, pressure settings, and procedure interval, are scarce, and

further randomized trials are necessary to clarify those points.
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