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Esophagopleural fistula (EPF) is a rare condition that is usually accompanied by severe infection and life-threatening morbidity. Here,
we report the successful treatment of an EPF by closing an esophageal orifice using the over-the-scope-clip (OTSC) system without
postprocedural complications. A 41-year-old man had serious thoracic and abdominal trauma due to a traffic accident. Computed
tomography revealed findings suggestive of esophageal rupture due to Boerhaave syndrome. An emergent explorative operation was
performed for primary repair with the insertion of a vacuum-assisted closure device. A postoperative upper gastrointestinal series
revealed an EPF tract connecting the left pleural space and distal esophagus. We performed an endoscopic procedure using the
“traumatic-type” OTSC to seal the EPE and the esophageal orifice was completely healed 2 weeks postoperatively. The OTSC system
might represent a safe and feasible modality for the treatment of EPE Clin Endosc 2015;48:440-443
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INTRODUCTION

Esophagopleural fistula (EPF) is a rare postoperative com-
plication that commonly occurs after pneumonectomy. How-
ever, it sometimes develops after other traumatic events, such
as traffic accidents. EPF is usually accompanied by serious
infection and life-threatening morbidity. Although various
endoscopic or surgical techniques have been developed for
the treatment of EPE, EPF-related mortality remains high."

The vacuum-assisted closure (VAC) device (KCI Medi-
cal, San Antonio, TX, USA) was first described in 1997 for
wound healing.” The device has four mechanisms of action:
(1) contraction of the wound, (2) stabilization of the wound,
(3) removal of extracellular fluid, and (4) microdeformation
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of the wound surface.” The VAC device reduces bacterial lev-
els and improves wound healing and surgical results.” Thus,
this procedure has been applied to various types of chronic
non-healing wounds, including esophageal and intra-abdom-
inal injuries. However, VAC application is not always effective
for complete healing of more complicated conditions such as
enterocutaneous fistula."

The over-the-scope-clip (OTSC) system (Ovesco Endosco-
py AG, Tiibingen, Germany) is a newly designed endoscopic
method for the mechanical compression of large areas in the
gastrointestinal (GI) tract. Currently, the OTSC is used for he-
mostasis,” for closure of iatrogenic full-thickness perforations
during endoscopic resection,’ or after natural orifice translu-
minal endoscopic surgery (NOTES),” and the OTSC system
has been reported to be effective, safe, and easy to use for the
management of bleeding and leakages from perforations of
the GI tract without major complications.*” Furthermore, a
recent study showed that a gastric fistula could be successfully
closed using the OTSC system."

Here, we report the successful treatment of an EPF refracto-
ry to VAC application by closure of an esophageal orifice us-
ing the OTSC system without postprocedural complications.



CASE REPORT

A 41-year-old man had major thoracic and abdominal
trauma due to a serious traffic accident in which he was bur-
ied under a heavy crane. Computed tomography revealed
pleuroparenchymal injury (pneumothorax, pleural effu-
sion, and subcutaneous emphysema) suggesting esopha-
geal rupture due to Boerhaave syndrome with transhiatal
herniation (Fig. 1). The patient underwent an emergent
explorative operation for primary repair of the esophageal in-
jury with VAC device insertion. However, slight but persistent
drainage of gastric contents to the chest tube was noted after
the thoracic operation and VAC application.

An upper GI series with Gastrografin (Bayer, Leverkusen,
Germany) was performed, and a fistula tract connecting the
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left pleural space and primary closure site of the distal esoph-
agus was noted (Fig. 2A). An esophagogastroduodenoscopy
was performed, and a fistula orifice with mucosal defect was
found at the distal esophagus (Fig. 2B). The fistula orifice di-
ameter was approximately <10 mm.

Endoscopic treatment of the fistula using the “traumat-
ic-type” OTSC system, which is designed for the closure of
gastric fistula, was recommended. Written informed consent
from the patient and approval of our hospital’s medical sci-
entific committee were obtained. A 30-minute endoscopic
procedure using the OTSC system was performed to seal
the perforation (Fig. 3). The postprocedural period was un-
eventful, and the amount of drainage to the chest tube was
dramatically reduced. Five days after OTSC placement, a
follow-up upper GI series confirmed complete sealing of the

Fig. 1. Computed tomography examination shows the presence of pleuroparenchymal injury (pneumothorax, pleural effusion [black arrows], and subcutaneous em-

physema [white arrowhead)]), suggestive of esophageal rupture.
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Fig. 2. Diagnosis of an esophagopleural fistula (EPF). (A) An upper gastrointestinal series with Gastrografin (Bayer) shows a fistula tract connecting the left pleural
space and the closure site of the distal esophagus (black arrow). (B) Esophagogastroduodenoscopic examination reveals an esophageal orifice of the EPF at the dis-

tal esophagus (white arrowhead).
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Fig. 3. Endoscopic findings during the procedure. (A) The traumatic-type over-the-scope-clip (OTSC) system is deployed at the end of the transparent application
cap and approaches the esophageal orifice. (B) The OTSC system is successfully applied to the target lesion.

Fig. 4. Follow-up evaluation after the procedure. (A) An upper gastrointestinal series with Gastrografin (Bayer), performed 5 days after placement of the over-the
scope clip system reveals no contrast leakage at the distal esophagus. (B) An esophagogastroduodenoscopic examination, performed 2 weeks postoperatively, shows
that the esophageal orifice of the esophagopleural fistula at the distal esophagus has completely healed.

fistula orifice (Fig. 4A), and the patient resumed an oral diet
after 7 days. After 2 weeks, a follow-up esophagogastroduo-
denoscopy revealed that the OTSC device was well positioned
and the previous esophageal orifice of the fistula was com-
pletely healed (Fig. 4B). During the 6-month follow-up at an
outpatient clinic, no OTSC-related complications were found.

DISCUSSION

Several endoscopic methods have been recently described
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for the treatment of esophageal or gastric fistulas, including
endoscopic clipping. However, the difficulty of hemoclip ap-
plication is well known, and many investigators have demand-
ed larger, stronger clips while highlighting the fact that the
available clips are difficult to apply, with repeated applications
being necessary for successful treatment. The OTSC system
imitates a surgical suture, and compared with conventional
hemoclip systems, significantly more tissue can be grasped.
Here, we describe a novel method used to close an esopha-
geal fistula with surrounding severe fibrosis due to a previous
surgery by the application of a newly developed endoscopic



clipping system.

Currently, the main indications for OTSC application are
uncontrolled primary or postinterventional bleeding in the GI
tract or closure of iatrogenic full-thickness or covered perfo-
rations. Application of the OTSC yields a high success rate of
endoscopic closure in patients with GI perforation and may
reduce the need for emergency surgery.™" In previous re-
ports, Kirschniak et al.” performed endoscopic therapy using
the OTSC system in 11 patients with severe bleeding or perfo-
ration of the GI tract, and Schurr et al.” used the OTSC clip to
close the gastrostomy site after NOTES. In a more expanded
indication, Aly and Lim' showed that a gastric fistula, oc-
curring after sleeve gastrectomy, could be successfully closed
using this technique. In another recent report, Tacopini et al."”
described the closure of two chronic gastrocutaneous fistulas
using the OTSC system.

There are two versions of the OTSC system:" the “atrau-
matic” version (with blunt teeth) and the traumatic version
(with sharp teeth). The atraumatic version is used for clipping
fresh borders or vessels, while the traumatic version is effec-
tive for grasping fibrotic tissues. In this case, we chose the
traumatic-type OTSC with sharp teeth to achieve the best
possible grip of the fibrotic tissue around the fistulous open-
ing. Because the OTSC system should be applied immediately
after the lesion is first seen, correct fitting of the transparent
application cap to the target lesion is another important tech-
nical issue for successful application of the OTSC system. To
avoid inadequate visual contact at the moment of application,
the endoscopist should ensure that the target is in the right
position.

In our case, the patient underwent an explorative operation
for primary repair of the esophageal injury with VAC device
insertion before endoscopic placement of the OTSC. VAC
device can effectively reduce bacterial levels and the risk of
serious coinfection; furthermore, it removes extracellular fluid
and contracts the wound to promote more efficient healing.
However, in our case, the VAC device did not seem to be suf-
ficient for complete healing of the fistulous tract, and slight
but persistent drainage of gastric contents to the chest tube
was noted after VAC application. Our results suggest that the
OTSC system might be a good alternative method for the
management of complicated EPFs or other enteric fistulas re-
fractory to VAC devices.

In conclusion, the OTSC system might represent a novel
and promising modality for EPF treatment, and it is safe and
effective compared to established endoscopic or surgical tech-
niques. To extend the classic indications of the OTSC system
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in interventional GI endoscopy, prospective comparative
studies will be necessary to confirm the sufficiency and effica-
cy of this new method for the closure of esophageal or gastric
fistulas.
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