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Endoscopic vacuum therapy (EVT) is a rapidly evolving
novel technology increasingly used in the GI tract for man-
agement of endoscopic and surgical adverse events such
as perforations, leaks, and fistulae. Initially recognized by
plastic surgeons as a management option for chronically in-
fected and ischemic wounds, vacuum therapy has experi-
enced rapid adoption into other specialties, including
gastroenterology." In this American Society for Gastrointes-
tinal Endoscopy technology document, we discuss the indi-
cations, technical aspects, and outcomes of EVT for the
management of various GI conditions.

When used externally, vacuum therapy comprises the
application of negative pressure to a secondary healing
wound using a sealed system that includes a sponge
applied to the wound, an airtight film covering the sponge,
and a suction pump connected to the sponge by plastic
tubing. This technique promotes wound healing and accel-
erates defect closure using various mechanisms including
but not limited to increased blood flow; local modulation
of cytokines and chemoreceptor-modulated cell signaling,
resulting in improved neoangiogenesis and granulation
tissue growth; removal of debris and microorganisms;
reduction of interstitial edema; continuous drainage of
wound secretions; and macro-deformation of the wound
with approximation of its edges and reduction of its
volume.”

When used for GI indications, the sponge is attached to
drainage tubing and endoscopically maneuvered to the
defectsite. On the application of vacuum pressure, the cavity
collapses around the sponge, thus sealing the system
without the need for a covering film. This approach was first
implemented in 2003 in Germany for the management of
rectal wound dehiscence and an infected mesorectal cavity.”
In 2008, EVT was used in the upper GI tract, with subsequent
expansion of uses and indications thereafter.””

EVT can be applied to any luminal defects in the GI sys-
tem, provided there is a closed compartment to collapse

around the negative pressure device and adequate vascular
perfusion exists around the defect to allow tissue healing.
The size of the defect should be considered when planning
EVT because this may predict the duration of therapy.
Available data support the successful use of EVT in cavities
3 cm to 15 cm in length.”” Once established, the EVT sys-
tem is changed regularly until adequate healing is achieved
and the defect closes.

INDICATIONS

EVT is most commonly used for the management of
leaks and perforations, more commonly in the upper
GI tract compared with the lower GI tract. The common
indications for EVT are anastomotic leak after upper GI
surgery, leaks after bariatric surgery, duodenal defects,
acute perforations (iatrogenic, spontaneous, or trau-
matic), colonic wall defects and fistulae, and prophylac-
tic EVT after major surgery.” The outcomes of EVT for
these specific indications are discussed in more detail
below.

CONTRAINDICATIONS

EVT is contraindicated in clinical scenarios where it will
prove ineffective or pose great risk to the patient. This in-
cludes connection of the GI lumen to the airway or atmo-
sphere where the vacuum will be unable to maintain a seal.
Examples include a tracheoesophageal fistula where nega-
tive pressure would divert air from the airway or a fistula to
a cavity that is connected to the skin. In both examples,
EVT would not form an effective seal. Additionally, EVT
should not be performed if a visible vessel is identified
near the defect or in cases where major bleeding occurs
during the course of performing EVT.
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TECHNIQUE FOR EVT

Although there are a variety of methods to perform EVT,
the basic technique entails attaching a sponge to a nasogas-
tric tube (NGT), which can then be endoscopically placed
at the site of the luminal defect. Continuous suction is then
maintained with the sponge replaced every 3 to 5 days un-
til healing of the defect is achieved. EVT performed in the
upper GI tract is typically performed with the patient un-
der general anesthesia with a secure airway, whereas EVT
in the lower GI tract can be performed with the patient un-
der deep sedation. Although patients typically receive anti-
biotics throughout the duration of treatment for GI leaks
and perforations, intraprocedural antibiotics during EVT
are not routinely administered.’

The following steps provide a rough guideline to per-
forming EVT without the use of a specialized kit (eg, Endo-
SPONGE or Eso-SPONGE; B. Braun, Melsungen, Germany),
as is commonly performed in the United States. Table 1 lists
the typical equipment used during EVT. Acknowledging that
EVT can be performed with a variety of techniques and
methods, the following steps simply represent 1 method
of performing EVT.

1. Endoscopic examination of the defect. On identifying
the defect(s), a thorough examination of the defect is
performed to ascertain the dimensions of the defect,
the location of the defect, and the character of the cavity.
This aids in determining the size of the intended sponge
and whether the sponge will be placed inside the cavity
(intracavitary) or in the adjacent lumen (intraluminal).
Typically, intracavitary placement is preferred because
it maximizes the formation of granulation tissue by
increasing contact between the sponge and the tissue
within the defect. However, in smaller defects (<1 cm
diameter), intracavitary placement of the sponge is not
possible, and intraluminal placement is performed to
fully cover the defect. Endoscopic examination can
also be performed with or without fluoroscopy depend-
ing on endoscopist preference. Vigorous water irriga-
tion and suctioning with removal of any debris or food
material is also performed to clean the cavity before
sponge placement.

2. NGT (for upper Gl tract) insertion. A 12F to 18F NGT is
advanced through the naris into the posterior pharynx.
The tip of the NGT can then be grasped either with
one’s fingers or using an endoscope with a grasping for-
ceps. The tip is then brought out of the mouth where a
sponge can be affixed to it. Alternatively, instead of
retrieving the NGT from the posterior pharynx, the pro-
cedure can be performed with the NGT exiting through
the patient’s mouth. The NGT can then be transferred
from the mouth to the patient’s naris using a transfer de-
vice (similar to a nasal transfer when placing a nasobiliary
drain).

3. Customize the sponge. The sponge is composed of poly-
urethane foam. Sponges found in postoperative wound
vacuum kits can generally be used. Based on the endo-
scopic evaluation, a sponge is cut (using scissors) into
the dimensions (Video 1, available online at www.
igiejournal.org) that would fit into the cavity (intracavi-
tary) or the adjacent lumen (intraluminal). The maximum
sponge (noncompressed) diameter will be limited to the
diameter of the upper esophageal sphincter in the upper
GI tract and the diameter of the anus in the lower GI tract
because the sponge will need to be driven past these or-
ifices. The minimum sponge size is dictated by the size of
the NGT.

4. Fix the sponge to the NGT. After creating the appropriate
size sponge, the sponge is sutured to the NGT. A standard
needle driver can be used to create a hole through the
vertical axis of the sponge followed by grasping the distal
tip of the NGT to pull it through such that the sponge
covers the fenestrated portion of the NGT and the NGT
is coaxially located through the sponge (Video 2, available
online at www.igiejournal.org). Permanent sutures are
then placed through the sponge and the NGT to secure
the sponge to the tube in at least 2 locations (distal and
proximal end of the sponge) with typically a third suture
placed in the center of the sponge. The final suture is
placed through the tube and sponge at the distal end of
the tube with creation of a loop that can be grasped
endoscopically.

5. Endoscopic placement of the sponge. A grasping forceps
is passed down the working channel of the endoscope
and used to grab the looped suture at the distal end of
the NGT with the affixed sponge. The endoscope and
the affixed sponge are then advanced in parallel through
the mouth or the rectum (Video 3, available online at
www.igiejournal.org). Advancement of the endoscope
with the affixed sponge through the oropharynx and up-
per esophageal sphincter is often met with significant
resistance; thus, generous amounts of lubricant should
be applied to both the endoscope and sponge before
insertion. The endoscope with affixed sponge is gradu-
ally advanced to the site of the defect. Precise placement
of the sponge can be performed using the grasping for-
ceps while the endoscope is slowly withdrawn. Once the
sponge is in the proper position, the endoscopist re-
leases the suture loop from the grasping forceps.
Because of the significant amount of tension, releasing
the suture from the forceps may prove difficult,
requiring the endoscopist to move the forceps back
and forth and side to side in quick movements (jiggling
maneuver) until the forceps releases. The endoscope is
then withdrawn from the patient, leaving the NGT with
sponge in position. In challenging cases of attempted in-
tracavitary placement, an alternative technique entails
the use of an overtube where the endoscope and
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TABLE 1. Examples of equipment used to perform endoscopic vacuum therapy

Manufacturer Item

Standard endoscopic vacuum therapy

Description

3M (St Paul, Minn, USA) V.A.C Granufoam dressing

Sponge material

Covidien (Mansfield, Mass, USA) Nasogastric tube (12-18F)

Drainage tube

Ethicon (Somerville, NJ, USA) Strong permanent suture

Suture used to fix the sponge to the drainage tube

Steris (Mentor, Ohio, USA) Raptor grasping device

Forceps used to grasp the distal suture or the drainage tube

Olympus (Center Valley, Pa, USA) Rat-tooth alligator jaw grasping forceps

Forceps used to grasp the distal suture or the drainage tube

AMT (Brecksville, Ohio, USA) Nasal bridle (upper Gl tract)

Attachment device to secure drainage tube to nose

Hollister (Libertyville, Ohio, USA) Feeding tube attachment (upper Gl tract)

Nasal tape to hold drainage tube to nose

Modified endoscopic vacuum therapy

3M loban 2 Antimicrobial Incise Drape

Antimicrobial drape used to cover gauze and drainage tube

for modified endoscopic vacuum therapy

overtube are advanced into the cavity.'’ With or without
fluoroscopy, the endoscope is then removed with the
overtube left in place. The NGT with the affixed sponge
is then advanced through the overtube into the cavity. If
fluoroscopy is not being used, the endoscope can be re-
inserted through the overtube to confirm correct place-
ment. The end of the NGT coming out of the orifice must
then be cut to allow for removal of the overtube while
keeping the sponge in place. Note that with this tech-
nique, nasal transfer is performed after sponge insertion
using a transfer device (as described in step 2).

. Tube fixation. In the upper GI tract, once the affixed
sponge is in place, the NGT is secured to the nose us-
ing a nasal bridle, suturing, or taping the tube to the
nose. Once secure, the NGT is connected to suction.
For lower GI tract EVT, fixation is typically not needed
with the suction effect alone sufficient for keeping the
sponge in place. When the patient is traveling, suction
can be administered with a portable suction canister,
and when stationary, wall suction can be used (if avail-
able). Negative pressure is typically administered be-
tween 100 and 175 mm Hg (125 mm Hg is most
common). The rationale of this pressure range stems
from initial studies in animals and humans where the
application of 125 mm Hg of pressure for wound vac-
uum therapy to skin defects led to the increased local
blood flow and faster granulation tissue formation.""!
Retrospective series from a single center have demon-
strated that lower pressure (50 mm Hg) EVT is effec-
tive in esophageal defects without any major
bleeding events found, but further investigation is
needed to identify the optimal negative pressure for
EVT within the GI tract.'>"’

7. Exchanges. Replacement of the sponge is performed

every 3 to 5 days until full healing occurs (usually 2-3
weeks). Replacements are required to prevent tissue
ingrowth into the sponge and enable modification of
the sponge size and placement location in response

to healing. With the suction turned off, a grasping for-
ceps is used to grasp the NGT proximal to the sponge,
and the sponge is removed through the mouth or
rectum. Endoscopic examination of the defect is then
performed, followed by placement of a new custom-
ized sponge. Sponge exchanges are generally per-
formed with the patient under general anesthesia
with endotracheal intubation given the uncomfortable
nature of the exchange; however, exchange proced-
ures can be performed with the patient under deep
sedation at the discretion of the endoscopist and treat-
ment institution. Patients are typically kept in the hos-
pital until final removal of the sponge given the need
for frequent exchanges.

8. Postprocedure care. Between exchanges, supportive

care typically entails administration of antibiotics and
nutrition. For upper GI defects, nutritional support in-
cludes either total parenteral nutrition or tube feeds
because oral nutrition should not be administered. To-
tal parenteral nutrition carries an advantage over tube
feeds in that it does not need to be held for exchange
procedures; however, it always carries the risk of infec-
tion. If tube feeds are given, jejunal feeding is
preferred through the jejunostomy tube or an exten-
sion gastrojejunostomy tube (in patients who already
have a gastrostomy tube). In lower GI defects, oral
nutrition can be given if there is a diverting stoma
proximal to the defect because stool contents can
result in migration of the sponge or occlude the
sponge. In the absence of a diverting stoma, total
parenteral nutrition is the preferable option.

9. Assessment of bealing. EVT may be considered suc-

cessful when the leak or defect has completely closed
and continuity of the GI tract has been re-established.
The sponge is removed at this point, and a contrast
study (ie, upper GI series or lower GI series) can be
performed to confirm closure of the defect. At a
certain point during EVT, maximum progress may be
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seen with no further improvement found during
sponge exchanges. EVT may be stopped at this point
with primary closure attempted endoscopically or sur-
gically. Additionally, during the course of EVT, a patient
demonstrating clinical deterioration may indicate that
either the sponge has migrated or efficacy with EVT
is lacking. Depending on the stability of the patient,
endoscopic assessment is warranted to identify the
cause of clinical worsening.

10. Follow-up after healing. Once complete healing has
been achieved, patients may resume an oral diet.
Endoscopic follow-up is not inherently necessary,
although if the patient develops dysphagia (in upper
GI cases), endoscopic evaluation can help identify
the formation of a stricture.

Premade EVT products

Of note, several proprietary EVI products are not
currently available in the United States but are available glob-
ally. The Eso-SPONGE system (Braun) is designed for use in
the upper GI tract and comes with an open-pored polyure-
thane sponge prefitted to a drainage tube. When using this
device, the endoscope is used to identify the defect, allowing
subsequent placement of an overtube leading to the defect.
Once the sponge is modified to the desired size, the sponge
is advanced through the overtube into the cavity. The over-
tube can then be removed, and an oral-nasal transfer is
performed.

The Endo-SPONGE (Braun) is designed for use in the
lower GI tract and, similar to the Eso-SPONGE system,
comes with a prefitted polyurethane sponge connected to
a drainage tube (Fig. 1A). The endoscope and overtube are
advanced to the defect. The overtube is left in place, and
the endoscope is removed. Once modified to the appro-
priate size, the lubricated sponge is advanced through the
overtube into the defect. The overtube is then removed,
and the drainage tube is connected to a low-vacuum bottle,
included in the kit.

A more recently developed system (VacStent GI; VAC
Stent GmbH, Fulda, Germany) combines a fully covered
metal stent (nitinol stent with a silicone-membrane
covering) with an overlying polyurethane sponge cylinder
(Fig. 1B) for the treatment of upper Gl leaks. "> Under fluo-
roscopy, the introducer (12-mm diameter) is advanced
through the mouth over a guidewire to the desired location,
thereby allowing stent deployment. The stent is 30 mm in
diameter at its flanges. The sponge, which covers the central
(nonflanged ends) portion of the stent, is 50 mm in length
and 10 mm thick. The sponge comes connected to a 12F
catheter that is affixed to an external vacuum pump once re-
positioned transnasally.

Modified EVT techniques

A number of alternative techniques for performing EVT
have been described. The most well-described technique
entails the use of a film to serve as a surrogate for the sponge.

This open-pore drainage film (Suprasorb CNP Drainage
Film; Lohmann & Rauscher International, Rengsdorf, Ger-
many) is wrapped around the distal end of an NGT and su-
tured to the tube.'® In this manner, the drainage tube has
a diameter of only 4 to 6 mm and can be inserted directly
through the nose, as opposed to the mouth with the tradi-
tional EVT technique. A suture loop is attached to the
most distal portion of the NGT to allow for maneuverability
with grasping forceps during endoscopy. If a double-lumen
or triple-lumen tube with a jejunal feeding tube extension is
used, enteral nutrition can also be administered through the
tube while also applying negative pressure. This technique
has been successful in treating a number of defects,
including upper and lower GI anastomotic leaks, duodenal
perforations, and infected pancreatic necrosis.'”"” The pri-
mary benefit of this technique is the small size of the tube,
which can be easier to place into smaller cavities because
of increased maneuverability through tight spaces (eg, up-
per esophageal sphincter).

Because the open-pore drainage film is costly and
currently unavailable in the United States, a cost-effective
modification of this technique has been developed using
gauze and an antimicrobial drape in lieu of the drainage
film (Fig. 2).”" Briefly, a sheet of gauze is cut to cover
only the fenestrated portion of an NGT. The gauze is wrap-
ped around all fenestrations. The antimicrobial drape is
then cut to match the size of the gauze and is wrapped
around the gauze. The gauze and drape thus serve as the
“sponge,” subsequently secured by suturing to the NGT.
An 18-gauge needle is then used to puncture through
the sponge and tube to create additional drainage holes.
In a retrospective multicenter study, this technique was
used in 144 patients with upper and lower GI tract defects
with a clinical success rate of 88.9%.”'

CLINICAL USES OF EVT

Postesophagectomy anastomotic leaks and
fistulae

Although esophagectomy remains the treatment of
choice for locally advanced esophageal cancers, anasto-
motic leaks represent a relatively common adverse event
with associated mortality rates as high as 35%.** Although
placement of a covered metal stent has become the endo-
scopic treatment of choice for such leaks, EVT offers an
alternative treatment option.”

A meta-analysis reporting on EVT for anastomotic leaks
included 14 studies with 248 patients and demonstrated a
closure rate of 79.5%.”" In comparing esophageal stent
placement with EVT, the same meta-analysis revealed
that closure with EVT was superior to stent placement
(risk difference, .26). A similar meta-analysis on anasto-
motic leaks including 7 observational studies (338 patients)
directly comparing EVT with stent placement found that
EVT had a significantly higher closure rate (odds ratio,
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A B

Figure 1. Example of a ready-made endoscopic vacuum therapy kits. A, A polyurethane sponge overlying a fully covered metal stent (VacStent GI; VAC
Stent GmbH, Fulda, Germany). B, Premade polyurethane sponge (Endo-SPONGE; B. Braun, Melsungen, Germany) connected to a drainage tube. (Images
provided courtesy of Moller Medical and Braun.)

Figure 2. Example of modified endoscopic vacuum therapy techniques including the use of an antimicrobial drape wrapped around a nasogastric tube.
(Panel 1, leftmost) Gauze being wrapped around a nasogastric tube. (Panel 2) Antimicrobial wrap being placed around the gauze. (Panel 3) Suturing of
antimicrobial wrap and gauze to the nasogastric tube. (Panel 4, rightmost) Modified sponge utilizing antimicrobial wrap and gauze. (With permission from

De Moura D, et al. Endoscopy 2022;54:E837-9.)

2.47; 95% confidence interval, 1.30-4.90), along with a
more favorable treatment duration (median difference,
11.57 days).”> A recent multicenter prospective study
examining a premade EVT kit (Eso-SPONGE; Braun) for
the treatment of anastomotic leaks in 69 patients revealed
a closure rate of 91.3% with a mean treatment duration of
25 dztys.26 Of note, no randomized trials to date have
directly compared stent therapy with EVT for the treatment
of anastomotic leaks.

Fistulae represent progression from a prolonged anasto-
motic leak to an epithelialized connection that develops
between the esophagus and adjacent organs or cavities.
Although challenging to manage because of their fibrotic
nature and inflammatory surrounding tissue, EVT provides
another treatment option. In limited case series, successful
fistula closure was found in approximately 50% of cases
treated with EVT.”*® Of note, EVT should generally be
avoided for the management of tracheoesophageal fistulae
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given the danger of applying negative pressure within the
airway. Although EVT has been reported as a successful
salvage treatment for small bronchoesophageal fistulae
and small tracheoesophageal fistulae close to the tracheal
bifurcation, it is critical to recognize that fistula formation
represents a potential adverse event of EVT and caution
is warranted whenever applying negative pressure to the
airway.27’29

Upper GI perforations

In managing defects not related to surgery (eg, sponta-
neous, endoscopy-related, and foreign-body perforations)
within the upper GI tract, EVT offers an alternative treatment
to surgical repair or other endoscopic modalities such as
stent placement, endoscopic suturing, or clip closure, partic-
ularly for defects too large for standard endoscopic tech-
niques (Video 4, available online at www.igiejournal.org).
For esophageal perforations, a retrospective study of pa-
tients with iatrogenic, spontaneous, and foreign body-
related perforations found successful closure with EVT in 9
of 10 patients after a mean treatment duration of 19 days.
Similarly, small studies examining iatrogenic (endoscopy-
related) perforations found 100% closure rates with the
use of EVT.”"! In a recent multicenter retrospective cohort
study, EVT was used as the initial therapy for acute esopha-
geal perforations in 27 patients (59% iatrogenic, 33% Boer-
haave syndrome) with successful healing observed in 89%
of patients.”” EVT was initiated in this study after a median
of 1 day after perforation with a mean treatment duration
of 12 days involving 1 sponge exchange on average. In a pro-
spective multicenter study, EVT with a proprietary system
(Eso-SPONGE; Braun) was performed in 33 patients with
spontaneous and iatrogenic esophageal perforations, with
a mean perforation diameter of 2 cm and depth of 4.8
cm.”® The perforation successfully closed using EVT in
75.8% of patients after a mean treatment duration of 30 days.

EVT has also been reported as a treatment option for
duodenal perforations. In a 2-center retrospective study,
EVT led to definitive closure in 80% of patients (8/10) with
duodenal perforations after a mean treatment duration of
12 days.” EVT was used as the first-line therapy in 7 patients
and as the second-line treatment in 3 patients. In addition to
numerous case reports describing successful use of EVT for
duodenal perforations (after failure with stent placement),
EVT has also been used as the first-line therapy for sponta-
neous duodenal diverticula perforations, leading to success-
ful nonsurgical resolution.”* Caution should be given to
avoid placing the sponge near the ampulla because of the
risk of biliary or pancreatic obstruction.

Leaks occurring after bariatric surgery

With over 250,000 bariatric surgical procedures per-
formed in the United States in 2021, this subgroup of pa-
tients is at risk for gastric defects occurring after bariatric
surgery.”” Staple line defects can occur in 1% to 2% of pa-
tients after sleeve gastrectomy and in 2% to 5% of patients

after Roux-en-Y gastric bypass.”*”” Although true ischemic

leaks are possible, most postbariatric leaks occur because
of increased intragastric pressure exceeding the staple
line resistance, especially after sleeve gastrectomy, and
are located at the proximal end of the staple line. Because
symptom onset is insidious, with almost 50% of patients
asymptomatic because of visceral fat restricting the leak
and preventing peritonitis, and revisional surgery is limited
beyond the second postoperative day, management typi-
cally consists of endoscopic measures, including through-
the-scope-clip closure, over-the-scope-clip closure, endo-
scopic suturing, endoscopic luminal stent placement, and
double-pigtail plastic stent placement into the cavity.
Data on the utility of EVT in management of postbariatric
leaks are encouraging, with a recent systematic review
and meta-analysis of 5 studies with 55 patients yielding a
high clinical success rate (87.2%), with a modest (6%)
adverse event rate and a 12.5% rate of dislodgements
requiring sponge exchange.””

Colorectal anastomotic leaks

Postsurgical colorectal anastomotic dehiscence and sub-
sequent leaks occur in 2% to 7% of patients, with a higher
incidence in coloanal than ileocolic anastomoses, carrying
a significantly increased risk of sepsis and chronic fistula
formation with a mortality rate of up to 12%.””"" Manage-
ment varies depending on several factors (eg, location,
infection, overall comorbidities, etc), and surgery is typi-
cally indicated for those with sepsis and signs of peritonitis.
Unfortunately, surgical repair often results in discontinuity
of the GI tract. For hemodynamically stable patients, endo-
scopic therapy can be considered, with options including
over-the-scope clip closure and metal stent placement for
smaller leaks and EVT reserved for larger defects (>2
cm) associated with a cavity and/or abscess.

A meta-analysis of 17 studies with 384 patients who had
anastomotic leaks reported a very high technical success
rate (99.9%), a 84.9% pooled clinical success rate, and a
pooled adverse event rate of 7.6%, with recurrent abscess
formation (.5%) and bleeding (.4%) as the most common
adverse events."' Leaks were detected after a mean of 28
days (range, 7.1-85), and the mean duration of EVT was 33
days (range, 15-108), including a mean of 8.2 procedures
(range, 2.2-16.2). The mean follow-up time was 18.2 months
(range, 2-48). This study also demonstrated improved clin-
ical success if EVT was used as an early intervention rather
than late intervention (beyond 15 days). Furthermore, neo-
adjuvant chemoradiation therapy affected EVT duration
(requiring longer treatment) and success (requiring higher
number of sponge exchanges). Another systematic review
and meta-analysis including 24 studies and 690 patients re-
vealed a similarly high clinical success rate (81.4%)."* This
study, however, found a 12.1% pooled adverse event rate
with EVT including anastomotic stenosis (0%-18.2%), fistula
formation (0%-28.6%), abscess and chronic sinus persisting
>12 months (0%-21.7%), and bleeding (09%-9.7%). Bowel
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diversion may still be necessary for effectiveness when colo-
rectal leaks are treated with EVT. In this meta-analysis, the
weighted mean fecal diversion rate was 76%; however, even-
tual ostomy reversal was feasible in 63% of cases. These data
support EVT as a viable and effective minimally invasive
treatment option for colorectal leaks.

Prophylactic EVT

EVT has been used prophylactically in patients undergo-
ing major esophageal surgery with high-risk anastomoses,
to treat small undetectable anastomotic defects, and to pre-
vent leaks with mediastinal contamination. A small number
of studies have described intraoperative placement of EVT
intraluminally at the anastomosis with re-evaluation 3 to 6
days later, reporting anastomotic leak rates between 0%
and 7.5%, which is lower than reported leak rates (10%-
20%) with conventional esophageal surgery principles.”>**
Available data suggest extending EVT beyond 3 to 6 days if
any high-risk features are seen, including visible suture ma-
terial and fibrin and ischemic changes, thereby making pre-
emptive EVT an attractive option. A recent systematic
analysis detailing the available literature (5 case reports, 5
retrospective case series, and 1 retrospective case-control
study) reported no major EVT-related adverse events and
no mortality attributable to this intervention. More data in
the form of randomized trials are needed to prove its safety
and efficacy in a prophylactic role.”

ADVERSE EVENTS

The primary major adverse events of EVT include stric-
ture formation, bleeding, and fistula formation. ° If bleeding
occurs, EVT should be discontinued given the high risk of
significant bleeding with persistent negative pressure. Stric-
ture formation after EVT treatment can be treated endoscop-
ically, whereas fistula formation may require surgical
intervention.

PROS AND CONS

EVT adds to the existing armamentarium of endoscopic
options for the management of luminal defects by using
devices and instruments widely available at most medical
centers. This method facilitates drainage of the cavity
(reducing the need for secondary external drainage) while
simultaneously providing an environment for wound heal-
ing. At the same time, the disadvantages of EVT include the
need for multiple sequential endoscopic procedures (typi-
cally in the inpatient setting), patient discomfort because
of transnasal tube placement, and reduced oral intake
because of intentional occlusion of the GI tract.

It is noteworthy that there are several alternative endo-
scopic techniques for management of leaks and perfora-
tions, with endoscopic clips and suturing showing high
success rates in acute perforations with small defects and

no associated cavity.*”*® Self-expandable metal stents are

the most common alternatives and remain the mainstay of
treatment at many centers, with overall clinical success rates
of 80% to 90%. The main limitation of self-expandable metal
stents remains the lack of cavity drainage external to the
stent.””*” Available observational data comparing the out-
comes between self-expandable metal stents and EVT favor
EVT with higher success rates, shorter duration of therapy,
and lower adverse events, although an ongoing randomized
trial may provide further clarity.”">

FINANCIAL CONSIDERATIONS

There is no designated Current Procedural Terminology
code for EVT. Therefore, when billing EVT, Current Proce-
dural Terminology codes 43999 (stomach), 43499 (esoph-
agus), or 45999 (colon and rectum) are typically used
depending on the site of treatment. Fee calculation can be
compared with performing an upper endoscopy (43235)
or colonoscopy (45378) and negative pressure wound ther-
apy (97605). A modifier 22 can be incorporated to the billing
to reflect the relative complexity of performing EVT in com-
parison with a standard endoscopy.

Patients are kept in the inpatient setting for the duration
of therapy and, as mentioned previously, with repeat endo-
scopic procedures every 3 to 5 days. It bears mentioning that
the long hospitalizations and frequent procedures associ-
ated with EVT pose a significant cost to both patients and
the healthcare system. This cost and morbidity, however,
needs to be compared with the alternative, which could
include an operative and/or nonoperative intervention-
related prolonged hospital course, additional adverse
events, and severe disability and/or death related to these
adverse events. It is well recognized that these patients are
among the most challenging to manage from a clinical and
technical perspective, and EVT represents an innovative,
minimally invasive approach that has helped avoid more
costly surgical reinterventions and additional morbidity
based on the data so far.

SUMMARY

Drawing on the principles of vacuum-assisted closure of
wounds in the skin, EVT represents an effective salvage endo-
scopic approach to the treatment of defects throughout the
GI tract. By using negative pressure to drain infected fluid
and remove debris, EVT provides source control while also
promoting cavity collapse and the development of granula-
tion tissue for healing. Although proprietary EVT kits are
not currently available in the United States, EVT can be per-
formed in the endoscopy unit with readily available materials.
Given the intensive nature of therapy with repeat endos-
copies every 3 to 5 days for several weeks, current barriers
include patient tolerance, endoscopist training and comfort
(likely requires several trained endoscopists at each center
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given need for frequent exchanges), resource availability, and
the likely financial loss with performing this treatment. Ran-
domized studies are needed to compare EVT with other treat-
ment modalities, and continued innovation is required for
widespread adoption in the future. These data will be impor-
tant for appropriate positioning of this treatment in the man-
agement algorithm but also very helpful in obtaining a
Current Procedural Terminology code for this intervention
with an aim toward reimbursement for this procedure.
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