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1. INTRODUCTION

sophagorespiratory fistulas (ERFs) are pathologic
communications between the esophagus and any

portion of the respiratory tract. ERFs lead to
recurrent aspiration that can cause lethal pulmonary
infections and significantly decrease quality of life for
patients."? Treatment of ERFs has been shown to not
only improve dysphagia and aspiration, but also lead to
increased survival times.> While there is limited outcome
data to guide clinical decision-making, the purpose of
this review is to describe the current literature that
supports the various endoscopic techniques utilized to
manage ERFs.

Il. ETIOLOGY

ERFs are classically divided into two broad categories,
acquired and congenital, of which congenital are more
common.* Acquired ERFs can be further subdivided into
benign and malignant. Benign ERFs can be iatrogenic
and caused by luminal procedures such as bronchoscopy,
endotracheal intubation, gastrointestinal endoscopy, or
as a complication of esophageal stent placement.>¢’
Esophageal inflammation and diverticulum are other
known benign causes of ERF.*
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Malignant ERFs are a devastating complication
of esophageal, lung cancer, large B-cell lymphoma,
neuroendocrine tumors, and other tumors.® They are
associated with lower patient survival times and clinical
success rates when compared to patients with benign
fistulas. Balazs described the incidence of fistulas in
patients with esophageal cancer to be between 0.9
and 22%, but these may occur more frequently than
documented given their difficult diagnosis at the end
stage of malignant disease.'? ERFs in malignancy are
usually a complication of disease progression and nearly
half of patients with ERF have metastatic disease at
the time of diagnosis.” Palliative oncologic treatments
including chemotherapy and radiation are not thought to
directly cause ERF. Instead, they lead to ERF formation
either by increasing survival times or decreasing tumor
burden without leaving necessary tissue to maintain
patency of the lumen.'?

ERFs can be located at any point along the
esophagus and respiratory tract. ERF in the proximal
and mid-esophagus are most common. Fisutlae in the
proximal esophagus have been shown to be the most
difficult to manage and associated with the most adverse
events and shortest survival time, while patients with
distal ERF have the longest survival.® Patients with
mid-esophageal fistulae have intermediate survival.
This may reflect the anatomic proximity of the proximal
esophagus to the trachea, allowing for widespread
contamination of both lung fields on aspiration.
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Ill. NON-ENDOSCOPIC MANAGEMENT OF ERF

A. Operative Management

Operative management such as esophageal bypass with
reconstruction, thoracotomy with direct suture closure,
and esophageal defect with pedicled soft tissue flap
interposition are treatment options in select patients,
although these are all major surgical undertakings.'®!
For patients with acquired, non-malignant ERF, surgical
options may provide the best opportunity for full
recovery in good operative candidates. The choice of
surgical technique is dependent on the etiology, size,
and location of the fistula. Pre-operative requirements
such as Eastern Cooperative Oncology Group (ECOG)
status of 0-2 and lack of metastatic disease make surgery
prohibitive for many patients with malignant ERF.’
Indeed, the vast majority of patients with malignant ERF
are poor surgical candidates at the time of presentation
and other palliative and therapeutic interventions are
typically considered.

B. Concurrent Chemoradiotherapy (CCRT)

Historically, the presence of a malignant ERF was
considered a relative contraindication for CCRT,
but recent evidence has demonstrated significantly
increased survival with CCRT in esophageal squamous
cell carcinoma (SCC) complicated by ERF.!> Koike
et al. studied the effect of 5-fluorouracil and cisplatin
combined with full dose radiotherapy in patients with
esophageal cancer complicated by malignant ERF.
They found complete closure of esophago-mediastinal
fistulae in 3/3 patients but only 4/13 patients with
esophago-respiratory fistula achieved clinical success.
A more recent study showed that CCRT combined with
enteral nutrition can achieve promising improvement
and closure of malignant fistulae.'?

IV. ENDOSCOPIC MANAGEMENT
A. Bronchoscopy Monotherapy

Some patients may have contraindications to
endoscopic management such as non-passable
esophageal obstruction by tumor.'* Several studies have
demonstrated successful endotracheal or endobronchial
stent placement with improvement in clinical
symptoms.'*!51® However, the anatomical complexity
of the respiratory system makes airway stenting a more
challenging procedure compared to esophageal stenting.
In addition to multiple branch points, different airway
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Figure 1a. Endoscopic image of a large tracheoesophageal
fistula believed to be secondary to radiation therapy. Note
airway lumen at top of image (tip of endotracheal tube
is visible in the airway) and esophageal lumen visible at
the bottom of the image

Figure 1b. Same patient as in Figure 1a after placement
of an esophageal stent.

locations vary in their diameter, thickness, and nearby
anatomic structures. These factors require that different
airway stents are utilized according to the size and
location of the malignant ERF.'

B. Esophageal Monotherapy
a. Esophageal Stents

The first stents to treat ERFs were rigid plastic tubes
and were associated with a variety of complications
and these older stents are now obsolete.!” Esophageal
intubation in the form of self-expanding metal stents
(SEMS) was first introduced in the 1980s for palliation
of esophageal stenosis, and is currently the gold

(continued on page 61)
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standard for endoscopic management of malignant
ERFs."® Advantages of SEMS include their ability to
be constrained to small diameters on a delivery catheter,
thus largely eliminating the need for pre-insertion
dilatation."” (Figure 1)

SEMS may be or fully covered or partially covered.
Partially covered stents have the advantage of anchoring
and embedding into the esophageal wall making them
less prone to migration, but are susceptible to tumor
ingrowth.? In contrast, covered stents have higher
rates of migration, but have been shown to have better
palliation because of decreased need for re-intervention
secondary to recurrent dysphagia.?! Covered stents are
more easily retrieved. Thus, stent choice depends on the
expected risks of stent migration or tumor overgrowth
for the particular patient.

The literature reports high technical success rates
defined by complete ERF closure following esophageal
stent placement of nearly 100%.'” Adverse events have
been reported in as many as 40% of patients but are
generally minor.> Complications of stent placement
in ERF include aspiration, malposition, migration,
ERF progression, and perforation.?? Stent migration
is a common complication with a rate of 25 to 32%
and may be secondary to insufficient expansion, tumor
shrinkage due to chemo or radiation therapy, lack of a
stenosis to help anchor the stent, or stent malposition.?

b. Over-the-Scope Clips

Endoscopically placed clips are an established
method of sealing ERF. Through-the-scope clip (TTS)
technology has been available for over 10 years and
most endoscopists now have access to over-the-scope
clips (OTSC), which are much larger than TTS clips.**
The OTSC system consists of a nitinol alloy clip that
is equipped with teeth. The clip is preloaded on an
applicator cap and mounted on the endoscope tip. The
OTSC devices are available in several different sizes
and configurations. OTSC have been used to treat ERFs
due to their ability to grasp more tissue and provide
greater compressive force.”>?® They have been generally
used for treatment of small defects.?”’” Large ERF may
be difficult to close by any method, including OTSC
devices.
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Figure 2a. Multifocal tracheoesophageal fistulas in a
patient following esophagectomy for esophageal cancer.

Figure 2b. Bronchoscopic view of the same fistulas
shown in Figure 2a.

The OTSC method has lower therapeutic efficacy
for closing fistulae when compared to esophageal
perforations and leaks.””?® The main barrier for
successful sealing of ERF with OTSC is the ability
to completely approximate the borders of the defect
and suction damaged tissue inside the cap because
ERF often have fibrotic and retracted rims. However,
there are studies showing promise for treating ERFs
with OTSC in conjunction with other interventions.
A recent multicentre retrospective study examined 5
patients with OTSClips alone or in combination with
esophageal stents, airway stents, or with stents and
endoscopic sutures.® One patient in this study had OTSC
monotherapy and did not achieve clinical success.
The remaining four patients with combination therapy
achieved technical and clinical success in 4/4 patients.
Additionally, evolving OTSC technology such as the
Padlock Clip show promise for improved efficacy of
these devices to treat ERFs.?*%*
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c. Atrial Septal Defect (ASD) and Ventricular

Septal Defect (VSD) Occluders
A novel method for endoscopic closure of ERF is the
use of ASD and VSD occlusion devices. These devices
have been used for percutaneous closure of cardiac
septal defects since the 1970s with a goal of inducing
an endothelial response and closure of the defect.?
The device typically consists of two nitinol, self-
expanadable, polyester coated discs connected by a thin
waist that is compressed inside a loaded catheter. The
two discs have different diameters after deployment.

The first reported successful closure of an ERF
with a VSD occluder device was performed in 2006
after a patient with non-malignant ERF had failed other
endoscopic options.*® Since then, ASD occluder devices
have also been utilized with varying clinical success.**?
The device is placed by maneuvering a guide wire
endoscopically with fluoroscopic assistance into the
fistula orifice from the esophageal side, and threading
the wire through the hypopharynx such that both ends
come out of the mouth. The occluder is then threaded
through either orifice and deployed with one disc on
either side of the fistula.

The most significant complication reported from
use of ASD and VSD occluders is device migration
to the airway, which may occur from incorrectly sized
devices, physiologic esophageal peristalsis, extrusion
by external source, or enlargement of the fistula.****
These patients often present with severe cough from
bronchial obstruction by the device or pneumonia. Jiang
describes a theoretical solution to this problem by using
an endotracheal approach and placing the larger, distal
disc in the esophagus.® The structural design of the
device favors its permanence. As it anchors into the
fistula, it stimulates an inflammatory response and
promotes granulation tissue and re-epithelialization
over the device.

d. Parallel Airway and Esophageal Stenting
Combined placement of stents in both the esophagus
and the tracheobronchial tree is another endoscopic
method that has been utilized for treatment of benign
and malignant ERF.*%*7*% (Figure 2) This method may
be advantageous in circumstances in which there is
concern for airway compression by an expanding
esophageal stent, or in patients with combined symptoms
of dysphagia, aspiration, and dyspnea. The stents are
similar to those for monotherapy and include SEMs
and airway Y stents or self-expanding metallic airway
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Figure 2¢. Bronchoscopic view after placement of a
Y-stent in the airway

Figure 2d. Endoscopic view after placement of an
esophageal stent immediately after airway stent
placement.

stents.® The procedure is typically performed under
general anesthesia, with airway stenting often performed
first due to the small risk of airway compression by
the expanding esophageal stent.’” A retrospective
analysis by Schweigert demonstrated complete seal of
malignant ERF in 9/9 patients using the parallel stent
technique without anesthesia related complications.?
Five out of nine were able to have additional chemo or
radiation therapy and 7/9 were able to return home. A
more recent, larger study by Wlodarczyk examined 31
patients with malignant ERF and documented technical
success in 100% of patients.* Only 4 patients required
re-intervention because of fistula recurrence, and nearly
all patients achieved improvement in degree of dyspnea
and dysphagia.

The most feared complications of dual stenting
for ERFs are massive bleeding and respiratory

(continued on page 64)

PRACTICAL GASTROENTEROLOGY ¢ SEPTEMBER 2017



Endoscopic Management of Esophagorespiratory Fistulas

FRONTIERS IN ENDOSCOPY, SERIES #38

(continued from page 62)

compromise.*®*3%4 The close proximity of the parallel
stents may lead to pressure necrosis causing bleeding
and, in rare cases, death. Binkert reported pressure
necrosis when Gianturco-Rosch Z stents were used, as a
result of tissue erosion at sites where stent struts were in
direct opposition causing bleeding from the esophageal
venous plexus. Wlodarczyk reported bleeding events in
7/31 patients with malignant ERF.*> A more recent study
of 8 patients treated with dual stent placement, however,
demonstrated similar adverse events to esophageal
monotherapy without any major complications.?

The American College of Chest Physician
Guidelines reports a grade C recommendation for
stenting of both the esophagus and tracheobronchial
tree to achieve the best results for symptom relief.*!
Increased survival time in patients that received dual
stenting for malignant ERF compared to airway stenting
alone has been demonstrated in a larger, prospective
study.?

e. Other Methods

Other methods that have been utilized for closure of ERF
include fibrin glue, sutures, polyglycolic acid sheets,
and argon plasma coagulation. Typically, these methods
are used in conjunction with the aforementioned
endoscopic techniques to promote direct closure of
the fistula. Evidence for their use alone is limited but
encouraging.

Fibrin glue is made of thombin and fibrinogen.
With the addition of calcium and factor XIII, thrombin
converts fibrinogen to fibrin and stimulates scar
formation at the fistula site.*> Most of the literature on
the use of fibrin glue for ERF comes from the pediatric
population, where it is used for endoscopic management
of congenital ERF. In select pediatric patients it has
been shown to reduce morbidity and recurrence when
compared to open approaches or alternative endoscopic
techniques.*> Data is more sparse in the literature with
regards to adult patients, however a study by Lippert et
al identified 26 patients with fistulas in the esophagus
treated with fibrin glue.* Nine of these patients achieved
success with fibrin glue alone, while the remaining 17
patients required either additional endoscopic therapy
with stents or surgical intervention. A case report
of a patient with a small, benign ERF secondary to
mechanical ventilation demonstrated complete healing
of the fistula after bronchoscopic administration of
fibrin glue.*

64

Figure 3a. An over-the-scope clip after placement across
a small tracheoesophageal fistula.

Figure 3b. Same clip seen several months later on follow
up exam, still in place.

Argon plasma coagulation (APC) functions by
creating coagulation-induced inflammation/granulation
along the fistula. Again, this method has been used in
conjunction with other endoscopic methods to promote
fistula closure. A case report from 2001 demonstrated
complete closure of a benign ERF using APC with the
addition of endoscopic sutures.*

The use of polyglycolic acid (PGA) sheets is another
novel technique that has been described in recent case
reports to promote complete closure of ERF. PGA sheets
are bio-absorble synthetic polymers that are typically
used to enhance the strength of sutures during surgical
procedures and to prevent delayed perforation.*® A case
report by Han describes complete closure of a post-
operative fistula by endoscopically placing PGA sheets
over the lesion and securing with endoclips and fibrin
glue.*’” The use of PGA sheets in this case increased
the area of healthy mucosa available, thereby avoiding
the need to clip inflamed tissue. Another case report
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by Tsujii describes utilizing PGA sheets as a scaffold
inserted within an esophago-mediastinal fistula, then
securing with fibrin glue.* On re-imaging, the fistula
was replaced by granulation tissue. A case report by
Matsuura describes complete closure a large, post-
esophagectomy ERF after repeated interventions with
PGA sheets and fibrin glue.*® A report by Kinoshita
demonstrated complete closure of an ERF secondary to
Bechet’s disease with 10 repeated applications of PGA
sheets combined with fibrin glue and endoclips. None
of the above case reports described serious adverse
events.* Although based on limited data and requiring
repeated applications, PGA sheets present a promising
method to completely close benign or malignant ERF.

V. CONCLUSION

Benign and malignant ERFs pose both a technical and
clinical challenge to today’s practitioners. Advances
in endoscopic technique have broadened the tools
available to allow for improved quality of life for
patients suffering from the devastating effects of
ERFs. Although the various endoscopic techniques
pose different adverse events, an experienced clinician
may select the appropriate intervention to maximize
the risks/benefits of the procedure based on the size,
location, and etiology of the fistula. B

References

1 Balazs A, Galambos Z, Kupcsulik PK. Characteristics of esoph-
agorespiratory fistulas resulting from esophageal cancers: a single-
center study on 243 cases in a 20-year period. World J Surg. 2009
May;33(5):994-1001. doi: 10.1007/s00268-009-9988-3. PubMed
PMID: 19288038.

2 Balazs A, Kupcsulik PK, Galambos Z. Esophagorespiratory fistu-
las of tumorous origin. Non-operative management of 264 cases in
a 20-year period. Eur J Cardiothorac Surg. 2008 Nov;34(5):1103-
7. doi: 10.1016/j.ejcts.2008.06.025. Epub 2008 Aug 3. PubMed
PMID: 18678504.

3 Turkyilmaz A, Aydin Y, Eroglu A, Bilen Y, Karaoglanoglu N.
Palliative management of esophagorespiratory fistula in esopha-
geal malignancy. Surg Laparosc Endosc Percutan Tech. 2009
Oct;19(5):364-7. doi: 10.1097/SLE.0b013e3181ba796d. PubMed
PMID: 19851261.

4 Schlager A, Khalaileh A, Zamir G, Mintz Y, Jacob H, Rivkind Al
An endoscopic repair option for acquired esophagorespiratory
fistulas. J Laparoendosc Adv Surg Tech A. 2010 Jun;20(5):465-8.
doi: 10.1089/1ap.2010.0208. PubMed PMID: 20565303

5 Menezes RG, Pant S, Prasad SC, Rao Padubidri J, Prabhu P,
Monteiro FN, Kanchan T, Yallapur Prahalad RB, Bhagavath
P, Sathyanarayan Achar M, Lasrado S. An autopsy case of iat-
rogenic tracheoesophageal fistula secondary to tracheostomy.
Am ] Forensic Med Pathol. 2014 Jun;35(2):77-9. doi: 10.1097/
PAF.0000000000000042. PubMed PMID: 24781407.

6 1F, Nie P, Yi F, Zhang L. Management of esophageal stenting-
associated esophagotracheal fistula, tracheal stenosis and tra-
cheal rupture: a case report and review of the literature. Int J
Clin Exp Pathol. 2015 Aug 1:;8(8):9332-6. eCollection 2015.
Review. PubMed PMID: 26464685; PubMed Central PMCID:
PMC4583917.

PRACTICAL GASTROENTEROLOGY ¢ SEPTEMBER 2017

10

12

14

16

20

Bick BL, Song LM, Buttar NS, Baron TH, Nichols FC, Maldonado
F, Katzka DA, Enders FT, Topazian MD. Stent-associated esoph-
agorespiratory fistulas: incidence and risk factors Management of
esophageal stenting-associated esophagotracheal fistula, tracheal
stenosis and tracheal rupture: a case report and review of the litera-
ture.. Gastrointest Endosc. 2013 Feb;77(2):181-9. doi: 10.1016/].
£ie.2012.10.004. Epub 2012 Dec 11. PubMed PMID: 23245798.
Silon B, Siddiqui AA, Taylor LJ, Arastu S, Soomro A, Adler DG.
Endoscopic Management of Esophagorespiratory Fistulas: A
Multicenter Retrospective Study of Techniques and Outcomes.
Dig Dis Sci. 2017 Feb;62(2):424-431. doi: 10.1007/s10620-016-
4390-0. Epub 2016 Dec 23. PubMed PMID: 28012101.

Choi MK, Park YH, Hong JY, Park HC, Ahn YC, Kim K, Shim
YM, Kang WK, Park K, Im YH. Clinical implications of esoph-
agorespiratory fistulae in patients with esophageal squamous cell
carcinoma (SCCA). Med Oncol. 2010 Dec;27(4):1234-8. doi:
10.1007/s12032-009-9364-z. Epub 2009 Nov 19. PubMed PMID:
19924573.

Nakajima Y, Kawada K, Tokairin Y, Miyawaki Y, Okada T, Miyake
S, Kawano T. Retrospective Analyses of Esophageal Bypass
Surgery for Patients with Esophagorespiratory Fistulas Caused by
Esophageal Carcinomas. World J Surg. 2016 May;40(5):1158-64.
doi: 10.1007/s00268-015-3391-z. PubMed PMID: 26732670.
Shen KR, Allen MS, Cassivi SD, Nichols FC 3rd, Wigle DA,
Harmsen WS, Deschamps C. Surgical management of acquired
nonmalignant tracheoesophageal and bronchoesophageal fistulae.
Ann Thorac Surg. 2010 Sep;90(3):914-8; discussion 919. doi:
10.1016/j.athoracsur.2010.05.061. PubMed PMID: 20732517.
Koike R, Nishimura Y, Nakamatsu K, Kanamori S, Shibata T.
Concurrent chemoradiotherapy for esophageal cancer with malig-
nant fistula. Int J Radiat Oncol Biol Phys. 2008 Apr 1;70(5):1418-
22. doi: 10.1016/j.ijrobp.2007.08.060. Epub 2008 Jan 30. PubMed
PMID: 18234437.

Ma L, Luo GY, Ren YF, Qiu B, Yang H, Xie CX, Liu SR, Liu
SL, Chen ZL, Li Q, Fu JH, Liu MZ, Hu YH, Ye WEF, Liu H.
Concurrent chemoradiotherapy combined with enteral nutrition
support: a radical treatment strategy for esophageal squamous cell
carcinoma patients with malignant fistulae. Chin J Cancer. 2017
Jan 11;36(1):8. doi: 10.1186/s40880-016-0171-6. PubMed PMID:
28077159; PubMed Central PMCID: PM(C5225501.

Kishi K, Nakao T, Goto H, Kimura M, Sonomura T, Yamanaka N,
Nanjo K, Sato M. A fast placement technique for covered tracheo-
bronchial stents in patients with complicated esophagorespiratory
fistulas. Cardiovasc Intervent Radiol. 2005 Jul-Aug;28(4):485-9.
PubMed PMID: 16010516.

Chung FT, Lin HC, Chou CL, Chen HC, Kuo CH, Yu CT, Lin
SM, Kuo HP. Airway ultraflex stenting in esophageal cancer with
esophagorespiratory fistula. Am J Med Sci. 2012 Aug;344(2):105-
9. doi: 10.1097/MAJ.0b013e3182367b6a. PubMed PMID:
22143123.

Wang H, Tao M, Zhang N, Li D, Zou H, Zhang J, Luo L, Ma
H, Zhou Y. Airway Covered Metallic Stent Based on Different
Fistula Location and Size in Malignant Tracheoesophageal
Fistula. Am J Med Sci. 2015 Nov;350(5):364-8. doi: 10.1097/
MAJ.0000000000000565. PubMed PMID: 26422803.

Shin JH, Song HY, Ko GY, Lim JO, Yoon HK, Sung KB.
Esophagorespiratory fistula: long-term results of treatment with
covered expandable metallic stents in 61 patients. Radiology. 2004
Jul;232(1):252-9. Epub 2004 May 27. PubMed PMID: 15166325.
Porumb V, Cozorici A, Andrese E, Makkai-Popa S, Lunca S,
Dimofte G. PALLIATIVE TREATMENT OF MALIGNANT
ESOPHAGOPULMONARY FISTULAS WITH SELF-
EXPANDABLE METALLIC STENTS (SEMSS). A SINGLE
CENTER EXPERIENCE. Rev Med Chir Soc Med Nat lasi. 2015
Apr-Jun;119(2):425-30. PubMed PMID: 26204647

Dua KS. Stents for palliating malignant dysphagia and fistula: is
the paradigm shifting? Gastrointest Endosc. 2007 Jan;65(1):77-81.
PubMed PMID: 17185083.

van Boeckel PG, Dua KS, Weusten BL, Schmits RJ, Surapaneni
N, Timmer R, Vleggaar FP, Siersema PD. Fully covered self-
expandable metal stents (SEMS), partially covered SEMS and
self-expandable plastic stents for the treatment of benign esopha-

65



Endoscopic Management of Esophagorespiratory Fistulas

FRONTIERS IN ENDOSCOPY, SERIES #38

21

22

23

24

25

26

27

28

29

30

31

32

33

34

66

geal ruptures and anastomotic leaks. BMC Gastroenterol. 2012
Feb 29;12:19. doi: 10.1186/1471-230X-12-19. PubMed PMID:
22375711; PubMed CentralPMCID: PMC3313862.

Vakil N, Morris Al, Marcon N, Segalin A, Peracchia A, Bethge
N, Zuccaro G, Bosco JJ, Jones WF. A prospective, randomized,
controlled trial of covered expandable metal stents in the palliation
of malignant esophageal obstruction at the gastroesophageal junc-
tion. Am J Gastroenterol. 2001 Jun;96(6):1791-6. PubMed PMID:
11419831.

Baron TH. Minimizing endoscopic complications: endoluminal
stents. Gastrointest Endosc Clin N Am. 2007 Jan;17(1):83-104,
vii. Review. PubMed PMID: 17397778.

Wang MQ, Sze DY, Wang ZP, Wang ZQ, Gao YA, Dake MD.
Delayed complications after esophageal stent placement for
treatment of malignant esophageal obstructions and esophagore-
spiratory fistulas. J Vasc Interv Radiol. 2001 Apr;12(4):465-74.
PubMed PMID: 11287534,

Kirschniak A, Kratt T, Stiker D, Braun A, Schurr MO,
Konigsrainer A. A new endoscopic over-the-scope clip system
for treatment of lesions and bleeding in the GI tract: first clinical
experiences. Gastrointest Endosc. 2007 Jul;66(1):162-7. PubMed
PMID: 17591492.

von Renteln D, Denzer UW, Schachschal G, Anders M, Groth
S, Rosch T. Endoscopic closure of GI fistulac by using an
over-the-scope clip (with videos). Gastrointest Endosc. 2010
Dec;72(6):1289-96. doi: 10.1016/j.gie.2010.07.033. Epub 2010
Oct 16. PubMed PMID: 20951989.

So BJ, Adler DG. Closure of a Chronic, Non-Healing
Tracheoesophageal Fistula With a New Over-the-Scope Clip. ACG
Case Reports Journal. 2014;2(1):18-20. doi:10.14309/crj.2014.71.
Haito-Chavez Y, Law JK, Kratt T, Arezzo A, Verra M, Morino M,
Sharaiha RZ, Poley JW, Kahaleh M, Thompson CC, Ryan MB,
Choksi N, Elmunzer BJ, Gosain S, Goldberg EM, Modayil RJ,
Stavropoulos SN, Schembre DB, DiMaio CJ, Chandrasekhara
V, Hasan MK, Varadarajulu S, Hawes R, Gomez V, Woodward
TA, Rubel-Cohen S, Fluxa F, Vleggaar FP, Akshintala VS, Raju
GS, Khashab MA. International multicenter experience with an
over-the-scope clipping device for endoscopic management of GI
defects (with video). Gastrointest Endosc. 2014 Oct;80(4):610-22.
doi: 10.1016/.gie.2014.03.049. Epub 2014 Jun 5. PubMed PMID:
24908191.

Armellini E, Crind SF, Orsello M, Ballaré M, Tari R, Saettone
S, Montino F, Occhipinti P. Novel endoscopic over-the-scope
clip system. World J Gastroenterol. 2015 Dec 28;21(48):13587-
92. doi: 10.3748/wjg.v21.i48.13587. PubMed PMID: 26730172;
PubMed Central PMCID: PMC4690190.

Hildick-Smith DJ, O’Sullivan M, Wisbey CR, Mackay JH,
Lee EM, Shapiro LM. Amplatzer device closure of atrial sep-
tal defects in mature adults: analysis of 76 cases. Heart. 2004
Mar;90(3):334-5. PubMed PMID: 14966065; PubMed Central
PMCID: PMC1768097.

Rabenstein T, Boosfeld C, Henrich R, Ell C. First use of ven-
tricular septal defect occlusion device for endoscopic closure of an
esophagorespiratory fistula using bronchoscopy and esophagos-
copy. Chest. 2006 Sep;130(3):906-9. PubMed PMID: 16963694.
Repici A, Presbitero P, Carlino A, Strangio G, Rando G, Pagano
N, Romeo F, Rosati R. First human case of esophagus-tracheal
fistula closure by using a cardiac septal occluder (with video).
Gastrointest Endosc. 2010 Apr;71(4):867-9.  doi: 10.1016/].
£1e.2009.08.036. Epub 2010 Feb 24. PubMed PMID: 20185124.
Scordamaglio PR, Tedde ML, Minamoto H, Pedra CA, Jatene
FB. Endoscopic treatment of tracheobronchial tree fistulas using
atrial septal defect occluders: preliminary results. J Bras Pneumol.
2009 Nov;35(11):1156-60. English, Portuguese. PubMed PMID:
20011853.

Coppola F, Boccuzzi G, Rossi G, Gaia S, Cosimato M, Recchia
S. Cardiac septal umbrella for closure of a tracheoesophageal
fistula. Endoscopy. 2010;42 Suppl 2:E318-9. doi: 10.1055/s-0030-
1255822. Epub 2010 Nov 26. PubMed PMID: 21113890.

Miller PE, Arias S, Lee H, Yarmus L, Feller-Kopman D.
Complications associated with the use of the amplatzer device
for the management of tracheoesophageal fistula. Ann Am Thorac

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

Soc. 2014 Nov;11(9):1507-9. doi: 10.1513/AnnalsATS.201408-
352LE. PubMed PMID: 25423008.

Jiang P, Liu J, Yu D, Jie B, Jiang S. Closure of Nonmalignant
Tracheoesophageal Fistula Using an Atrial Septal Defect Occluder:
Case Report and Review of the Literature. Cardiovasc Intervent
Radiol. 2015 Dec;38(6):1635-9. doi: 10.1007/s00270-015-1147-7.
Epub 2015 Jun 6. Review. PubMed PMID: 26048016.
Schweigert M, Posada-Gonzalez M, Dubecz A, Ofner D,
Muschweck H, Stein HJ. Recurrent oesophageal cancer com-
plicated by tracheo-oesophageal fistula: improved palliation by
means of parallel tracheal and oesophageal stenting. Interact
Cardiovasc Thorac Surg. 2014 Feb;18(2):190-6. doi: 10.1093/
icvts/ivt466. Epub 2013 Oct 29. PubMed PMID: 24170746;
PubMed Central PMCID: PMC3895068.

Herth FJ, Peter S, Baty F, Eberhardt R, Leuppi JD, Chhajed PN.
Combined airway and oesophageal stenting in malignant airway-
oesophageal fistulas: a prospective study. Eur Respir J. 2010
Dec;36(6):1370-4. doi: 10.1183/09031936.00049809. Epub 2010
Jun 4. PubMed PMID: 20525708.

van den Bongard HJ, Boot H, Baas P, Taal BG. The role of
parallel stent insertion in patients with esophagorespiratory fistu-
las. Gastrointest Endosc. 2002 Jan;55(1):110-5. PubMed PMID:
11756930.

1: Wiodarczyk J, Kuzdzat J. Double stenting for malignant oesoph-
ago-respiratory fistula. Wideochir Inne Tech Maloinwazyjne.
2016;11(3):214-221. Epub 2016 Aug 29. PubMed PMID:
27829946; PubMed Central PMCID: PMC5095274.

Binkert CA, Petersen BD. Two fatal complications after paral-
lel tracheal-esophageal stenting. Cardiovasc Intervent Radiol.
2002 Mar-Apr;25(2):144-7. Epub 2002 Feb 19. PubMed PMID:
11901435.

Kvale PA, Simoff M, Prakash UB; American College of Chest
Physicians.. Lung cancer. Palliative care. Chest. 2003 Jan;123(1
Suppl):284S-311S. Review. PubMed PMID: 12527586.

Richter GT, Ryckman F, Brown RL, Rutter MJ. Endoscopic man-
agement of recurrent tracheoesophageal fistula. J Pediatr Surg.
2008 Jan;43(1):238-45. doi: 10.1016/j.jpedsurg.2007.08.062.
PubMed PMID: 18206490.

Lippert E, Klebl FH, Schweller F, Ott C, Gelbmann CM,
Scholmerich J, Endlicher E, Kullmann F. Fibrin glue in the endo-
scopic treatment of fistulae and anastomotic leakages of the gastro-
intestinal tract. Int J Colorectal Dis. 2011 Mar;26(3):303-11. doi:
10.1007/s00384-010-1104-5. Epub 2010 Dec 29. PubMed PMID:
21190028.

Scappaticci E, Ardissone F, Baldi S, Coni F, Revello F, Filosso
PL, Ruffini E. Closure of an iatrogenic tracheo-esophageal fistula
with bronchoscopic gluing in a mechanically ventilated adult
patient. Ann Thorac Surg. 2004 Jan;77(1):328-9. PubMed PMID:
14726094.

Adler DG, McAfee M, Gostout CJ. Closure of an esophagopleural
fistula by using fistula tract coagulation and an endoscopic sutur-
ing device. Gastrointest Endosc. 2001 Nov;54(5):652-3. PubMed
PMID: 11677492.

Tsujii Y, Kato M, Shinzaki S, Takigawa A, Hayashi Y, Nishida T,
Iijima H, Tsujii M, Takehara T. Polyglycolic acid sheets for repair
of refractory esophageal fistula. Endoscopy. 2015;47 Suppl 1
UCTN:E39-40. doi: 10.1055/s-0034-1390914. Epub 2015 Jan 20.
PubMed PMID: 25603520.

Han S, Chung H, Park JC, Shin SK, Lee SK, Lee YC. Endoscopic
Management of Gastrointestinal Leaks and Perforation with
Polyglycolic Acid Sheets. Clin Endosc. 2017 Mar 8. doi: 10.5946/
ce.2016.121. [Epub ahead of print] PubMed PMID: 28268263.
Matsuura N, Hanaoka N, Ishihara R, Sugimura K, Motoori M,
Miyata H, Yano M. Polyglycolic acid sheets for closure of refrac-
tory esophago-pulmonary fistula after esophagectomy. Endoscopy.
2016;48 Suppl 1 UCTN:E78-9. doi: 10.1055/5-0042-102452.
Epub 2016 Mar 7. PubMed PMID: 26951471.

Kinoshita S, Nishizawa T, Hisamatsu T, Kanai T, Yahagi N.
Polyglycolic acid sheet for closure of esophagobronchial fistula
in a patient with Behget’s disease. Gastrointest Endosc. 2017
May;85(5):1094-1096. doi: 10.1016/j.gie.2016.07.029. Epub 2016
Jul 25. PubMed PMID: 27464672.

PRACTICAL GASTROENTEROLOGY ¢ SEPTEMBER 2017



