CASE REPORT: GASTROENTEROLOGY

Treatment of Esophageal Perforation: Endoscopic
Vacuum-Assisted Closure
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Abstract: Surgical repair of type C esophageal atresia (EA) with dis-
tal tracheoesophageal fistula (TEF) is complicated by an anastomotic leak
in 10%-30% of cases with associated morbidity. A novel procedure in the
pediatric population, endoscopic vacuum-assisted closure (EVAC), accel-
erates the healing of esophageal leaks by using the effects of VAC therapy,
including fluid removal and stimulation of granulation tissue formation. We
report 2 additional cases of chronic esophageal leak treated with EVAC in EA
patients. The first is a patient with a previously repaired type C EA/TEF and
left congenital diaphragmatic hernia complicated by an infected diaphrag-
matic hernia patch erosion into the esophagus and colon. Additionally, we
discuss a second case using EVAC for early anastomotic leak following type
C EA/TEEF repair in a patient who was later found to have a distal congenital
esophageal stricture.
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Esophageal leaks and perforations are potentially life-threatening
complications. Endoscopic vacuum-assisted closure (EVAC) is
a novel endoscopic procedure that facilitates more rapid healing of
esophageal perforations than traditional drainage methods such as
esophageal stenting or observation (1,2). EVAC takes advantage of
VAC therapy’s fluid removal and facilitated healing. By placing a
sponge spanning the esophageal perforation, suction removes poten-
tial infection and edema while secondarily promoting blood flow
and granulation tissue formation (3). By adapting VAC therapy to
the esophagus, perforations can heal more quickly with potentially
better outcomes than the traditional therapies. Here, we describe 2
complex pediatric patients with esophageal leaks treated with EVAC
and their outcomes.

CASE REPORTS
Our first patient was a 3-year-old male with a complex history
of type C esophageal atresia (EA) with a distal tracheoesophageal
fistula (TEF). He underwent left congenital diaphragmatic hernia

Received September 27, 2022; accepted February 20, 2023.

From the "Department of Pediatric Gastroenterology and Nutrition, Johns Hopkins
All Children’s Hospital, FL; and "Department of Surgery, Johns Hopkins All
Children’s Hospital, FL.

Correspondence: Michael Wilsey, MD, Department of Pediatric Gastroenterology
and Nutrition, Johns Hopkins All Children’s Hospital, 501 5th Street S. Suite
605, St. Petersburg, FL 33701. E-mail: mwilseyl@jhmi.edu

The authors report no conflicts of interest.

Copyright © 2023 The Author(s). Published by Wolters Kluwer Health, Inc. on
behalf of the European Society for Pediatric Gastroenterology, Hepatology,
and Nutrition and the North American Society for Pediatric Gastroenterology,
Hepatology, and Nutrition. This is an open-access article distributed under the
terms of the Creative Commons Attribution-Non Commercial-No Derivatives
License 4.0 (CCBY-NC-ND), where it is permissible to download and share
the work provided it is properly cited. The work cannot be changed in any way
or used commercially without permission from the journal.

JPGN Reports (2023) 4:2(e314)

ISSN: 2691-171X

DOI: 10.1097/PG9.00000000000003 14

(CDH) repair in a staged fashion during infancy, complicated by
multiple recurrent diaphragmatic hernias. He presented to our insti-
tution with esophageal and colonic perforations related to diaphrag-
matic Gore-Tex patch erosion. The infected patch was surgically
removed, the affected colon resected, and a VA.C. GRANUFOAM
Dressing (sponge, 3M-KCI, San Antonio, TX) was inserted across
the chronically eroded esophageal perforation during recurrent CDH
repair. Chronic inflammation and fibrosis rendered the esophageal
tissue unamenable to surgical repair. EVAC was chosen because of its
superior drainage and decompression properties. A 15-French round
BLAKE Drain (Blake drain, Ethicon US, Raritan, NJ) was placed as
a chest tube for extensive washout of the empyema related to patch
erosion into the esophagus and colon. An Olympus GIF-XP180N
neonatal endoscope (external diameter 5.9 mm) was used to visual-
ize the sizeable esophageal perforation (Fig. 1A, B). The endoscope
was then advanced into the stomach. The gastrostomy button was
removed, and the biopsy forceps were advanced out of the gastrocu-
taneous fistula. The 15-French round Jackson-Pratt Wound Drain (JP
drain, Cardinal Health, Dublin, OH) was grasped and pulled retro-
gradely through the stomach, esophagus, and mouth. A 6 cm length,
cylinder-shaped sponge was placed over the JP drain (Fig. 2A). The
sponge was secured to the drain at the top and bottom ends with
0-silk ties. A 2-0 Prolene tie was placed through the end and tied in
a loop to be grasped later to aid in removal (Fig. 2B). The sponge
was soaked in radiopaque contrast and lubricating jelly, pulled ante-
grade through the mouth, down the esophagus, and carefully placed
across the esophageal perforation under endoscopic and fluoroscopic
guidance (Fig. 2C). The suction pressure was set to 125mm Hg,
and contrast was injected into the esophagus above the sponge to
test the integrity of the vacuum suction. The sponge was endoscopi-
cally replaced 3 times on days 7, 14, and 25 and removed on day 32
after no esophageal leak was present (Fig. 3A), and the perforation
had healed well (Fig. 1C). At 1-year follow-up, endoscopy revealed
a healed esophagus with a slight residual diverticulum related to a
chronic gastroesophageal junction stricture; the balloon was dilated
to 12mm (Fig. 3B).

Our second patient was a 16-day-old male born at 39 weeks
gestation with type C EA/TEF that was repaired thoracoscopi-
cally. Postoperatively, he developed an esophageal leak that did
not improve after a week of drainage and decompression with
chest and nasogastric tubes. Esophagoscopy revealed a 1-2 mm
perforation at the anastomosis. An endoluminal vacuum sponge
was soaked in radiopaque contrast, secured to a 10-French round
JP drain, and advanced through the mouth into the esophagus to
the level of the leak using fluoroscopic and endoscopic guidance.
An endotracheal tube-stylette was used to stiffen the JP drain
and facilitate placement. The sponge was pushed into the proper
position using a rigid esophagoscope and connected to vacuum
suction. Contrast injection into the upper esophagus confirmed
appropriate suction into the device. This allowed the healing of
the leak in approximately 9 days, followed by the removal of the
sponge. Endoscopic contrast esophagram demonstrated no leak.
The patient was advanced to full oral feeds before discharge.

1


mailto:mwilsey1@jhmi.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Barnett et al

FIGURE 1. A and B) Two views of the indwelling chest tube (arrow) are seen through the esophagoscope erroneously near the
esophageal perforation. This chest tube was removed and replaced with a shorter tube that would not protrude into the esoph-
ageal lumen. The endoscope forceps were used to grasp the new chest tube and maneuver it into an ideal position with direct
visualization of the chest cavity (not pictured). C) Esophageal perforation, 1 week after EVAC treatment. Esophageal perforation
was visualized on the left, and the NGT on the right. EVAC = endoscopic vacuum-assisted closure; NGT = nasogastric tube.
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FIGURE 2. A) Vacuum sponge has been cut to size to cover the anastomotic leak. B) Proximal portion of vacuum sponge with a 2-0
Prolene tie (see article) placed to aid in endoscopic sponge removal. C) Fluoroscopy is used to position the vacuum sponge and JP

drain apparatus across the esophageal perforation.
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Endoscopic Closure of Esophageal Perforation

FIGURE 3. A) Contrast esophagram 1 month after starting EVAC therapy showing a left-lateral outpouching from thoracic scar
tissue but no esophageal leakage. B) Healed esophageal perforation 1 year later with persistent diverticulum. EVAC = endoscop-

ic vacuum-assisted closure.

Subsequent findings revealed a distal congenital esophageal stric-
ture treated with serial dilations. The anastomotic site healed well
without stricture formation.

DISCUSSION

Type C EA/TEF is a congenital anomaly that requires sur-
gical repair and is complicated by an anastomotic leak in up to
30% of patients. Anastomotic leaks can develop into sepsis; thus,
expeditious drainage and source control are essential to reduce
morbidity and mortality. As demonstrated in our first case, esoph-
ageal leaks can originate from sources other than surgical anasto-
mosis, such as erosions secondary to an infected Gore-Tex patch.
Long-term esophageal anastomotic issues, such as chronic leaks,
have been associated with developing esophageal strictures and
recurrent TEF (4). Alternatives to surgical repair of an anasto-
motic leak include drainage and decompression, diversion, and
stenting (1,5).

A novel procedure in the pediatric population, EVAC, uses
the effects of VAC therapy, including fluid removal and stimulation
of granulation tissue formation to accelerate the healing of esopha-
geal leaks. As outlined in similar literature, EVAC placement is
performed using a vacuum sponge cut to fit the dimensions of the
patient’s specific esophageal perforation and attached to a JP drain
(6). Other studies have shown success with thin open-pore drainage
films fashioned around a single-lumen 8 Fr suction catheter indepen-
dently or followed by advancing to a polyurethane sponge dependent
on the size of the esophageal lumen (7). The sponge is secured to the
tube at either end using silk ties. A 2-0 Prolene tie is threaded through
the end and fashioned as a retrieval loop. The sponge is lubricated,
soaked in contrast, inserted through the mouth or an existing gastros-
tomy site, and connected to suction. As opposed to previous litera-
ture, we demonstrate that sponge placement can be achieved either
retrograde through a current gastrostomy site or anterograde through
the mouth using an endotracheal tube-stylette to assist in placement
(6). The sponge is positioned across the esophageal perforation under
fluoroscopic and endoscopic guidance. After suction is turned on,
contrast injection into the esophagus ensures that the apparatus func-
tions correctly. Suction strength and frequency are chosen based on
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the patient’s response and the development of intolerable secretions
(6,8). Previous literature states that the sponge should be removed
every 4-7 days, after which the perforation status is re-evaluated for
leakage (8). If required, a new sponge is placed across the residual
leak site until the perforation heals completely. Another case series
hypothesized that less frequent exchanges along with lower suction
values could result in the failure of esophageal perforation closure
(7). Our cases provide examples of successful closure of esopha-
geal perforations with sponge exchanges at days 7, 8, and 11 using
125 mm Hg suction pressure. This difference in exchange rate further
proves that a patient-specific approach should be taken when assess-
ing each case.

Our patients represent unique examples of potential applica-
tions of EVAC therapy: one with a chronic leak related to recurrent
CDH patch erosion and the other with an early anastomotic leak
with a distal congenital stricture. In both the instances, EVAC was
performed in line with the previously published methodology due
to potentially better outcomes for pediatric patients than traditional
methods (8). Our case report adds to the current literature high-
lighting the positive outcomes of using a patient-specific approach
to EVAC of esophageal leaks. Careful consideration of retrograde
versus anterograde approach of sponge placement, vacuum pressure
settings, and frequency and number of sponge changes resulted in
complete resolution of esophageal leaks without complication in
both pediatric patients.

CONCLUSION

We describe 2 EA patients with esophageal perforation who
were successfully treated with EVAC and the first with a chronic leak
related to an infected CDH patch erosion into the esophagus and
colon. EVAC uses the effects of VAC therapy, including fluid removal
and granulation tissue stimulation, to promote more rapid healing
than traditional methods.
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