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Double hitch stitch is a novel technique for
fixation of tracheal stent in a case of
tracheoesophageal fistula: a case report
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Abstract

Background: Caudal tracheal stent migration can be potentially life threatening by causing distal luminal obstruction.
We present a rare double hitch stitch procedure (for prevention of migration of tracheal stent), which is an external
fixation technique in a case of tracheoesophageal fistula with tracheal and esophageal self-expandable metallic stent
(SEMS).

Case presentation: A 50-year-old male patient who presented with cough and dyspnea was a known case of
carcinoma of the esophagus with esophageal stent in situ. Computed tomography (CT) scan showed
tracheoesophageal fistula with esophageal stent (esophageal SEMS) migrating into the trachea. Tracheal
stenting was done with SEMS. Patient was followed up after 1 month with recurrent complaints of cough on
deglutition. On follow-up bronchoscopy, migration of stent was observed. A rare procedure of double hitch
stitch was performed with fixation of the tracheal stent (tracheal SEMS) using a percutaneous anchoring
stitch, embedded in the subcutaneous tissue. Follow-up bronchoscopy after 1 month of the procedure
showed no migration of stent.

Conclusion: For the treatment of large tracheoesophageal fistula, stenting of both the trachea and the esophagus
along with the double hitch stitch proved to be lifesaving. Stent migration prevention using “double hitch-stitch” is
simple, safe, and successful, without any complications.
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Background
Large airway obstruction due to malignant disease can
be relieved with the use of silicone or metal stents [1].
Metal stents are more adherent to the tracheal wall than
silicone stents [2] but still stent migration [3] is the
major trouble in the case of tracheobronchial prostheses
especially when it is placed in high or mid trachea with-
out any proximal support. Stent migration could lead to
obstruction of airway and in some cases can be fatal.
Procedure of stent fixation becomes necessary. There
are several types of stent fixators designed to avoid stent

migration with different success rate, availability, cost or
ease of the procedure, and cosmetic outcome [4–6]. The
presence of an external scar can have variable accept-
ability from the patient due to cosmetic appearance. Re-
cently, there has been a report on “hitch stitch” method
of stent migration prevention for the management of
high tracheal stenosis [7].

Case presentation
A 50-year-old male Indian farmer, diagnosed with can-
cer of the esophagus, was referred to our department
with complaints of recurrent lung infections. He was a
vegetarian, living an active life, ex-smoker, and ex-
tobacco chewer. He had a history of dysphagia for 5
months. His upper gastrointestinal endoscopy (UGIE)

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

* Correspondence: dr.sameerarbat@gmail.com
Department of Pulmonology, Ketki Research Institute of Medical Sciences,
275, Central Bazar Road, Ramdaspeth, Nagpur, Maharashtra State 440010,
India

The Egyptian Journal
of Bronchology

Arbat et al. The Egyptian Journal of Bronchology           (2021) 15:28 
https://doi.org/10.1186/s43168-021-00074-x

http://crossmark.crossref.org/dialog/?doi=10.1186/s43168-021-00074-x&domain=pdf
http://orcid.org/0000-0002-6687-3141
http://creativecommons.org/licenses/by/4.0/
mailto:dr.sameerarbat@gmail.com


was done with sign of proliferative friable growth in the
upper esophagus at 20 cm with complete luminal ob-
struction with no fistula. Computed tomography (CT)
scan showed circumferential esophageal thickening in-
volving upper half of the esophagus. However, mucosal
biopsy result was non-specific. Endoscopic ultrasound
(EUS) was done, which showed the sign of circumferen-
tial hypoechogenic growth in the esophagus involving all
3 layers. Fine needle aspiration cytology (FNAC) was
diagnostic of squamous cell carcinoma. The patient
underwent fully covered self-expandable metallic stent
(SEMS) placement and subsequently received 6 cycles of
chemotherapy. The patient was then referred to our cen-
ter because of recurrent cough with mucoidal expector-
ation and pain in the throat region. On physical
examination, patient was conscious, oriented, coopera-
tive, and afebrile; heart rate was 92bpm, blood pressure
100/60 mmHg, and SpO2 98% on room air. Crackles
were heard over the base of the right lung. Laboratory
findings showed blood glucose level 117 mg/dl. We
started broad spectrum antibiotic therapy (piperacillin-
tazobactam and clindamycin). Chest CT scan was done
which showed a fistula between the esophagus and tra-
chea at the proximal end of esophageal SEMS (Fig. 1).
The first bronchoscopy (local anesthesia with lignocaine
4%, via nasal route) showed two fistulous openings: one
3 cm below vocal cords on posterior wall of trachea and
another one 1 cm above carina on the right tracheal
wall. Thick secretions (mucoid in nature) were also

observed in both the right and left bronchial tree; hence,
bilateral bronchial washing was performed and sent to
bacteriology. Tracheal stenting was suggested. Patient
consent was taken, and after 2 days, second bronchos-
copy with fluoroscopy was done by sedating the patient
with midazolam, fentanyl, and propofol. There were
thick secretions in bilateral bronchial tree. With the help
of fluoroscopy, it was confirmed that the opening 1 cm
above carina on the right tracheal wall was not a fistula
but an anomalous opening to the right upper lobe in the
trachea. Tracheoesophageal fistula (TOF) was seen 3 cm
distal to the vocal cords. Hence, diagnosis of TOF was
confirmed (Fig. 2).
We opted for tracheal fully covered self-expanding

metallic stent (SEMS) 6 cm in size. Metallic stent was
placed covering the fistula at proximal trachea (2 cm dis-
tal to vocal cords), and the patient was discharged. After
20 days, patient returned complaining of cough on de-
glutition and with signs of lower respiratory tract
infection. The follow-up bronchoscopy showed distal
migration of tracheal SEMS exposing the fistulous open-
ing. Repositioning of stent and its fixation was planned,
and for this, we opted to perform “double hitch stitch”
method. Informed consent from the patient has been ob-
tained before each interventional procedure. The steps
were as follows:

Step 1. After rigid bronchoscopy under general
anesthesia, the stitch site was selected by

Fig. 1 CT chest showing tracheoesophageal fistula at the level of proximal margin of esophageal stent
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bronchoscopically observing the indentation caused by
external forceps to confirm placement within the body
of the stent. Indentation is the depression on the
anterior wall of the trachea which is caused by external
pressure of forceps on the anterior aspect of the neck
and observed bronchoscopically.
Step 2. A small skin (subcutaneous) incision (8–10
mm) was given on the anterior aspect of the neck.
A 16-G 2-in. needle was then inserted percutan-
eously through the stent into its lumen, under visual
guidance of a flexible bronchoscope passed through
the rigid scope.

Step 3. A non-absorbable Ethilon straight suture was
passed through the needle into the stent. The next step
was to complete the loop by bringing this suture out-
side (Fig. 3a).
Step 4. To take this suture back through the stent
lumen to the exterior, another non-absorbable Ethi-
lon suture was inserted as a loop, through another
16-G percutaneous cannula, placed 5–7 mm away
from the first suture, within the incision (Fig. 3b).
Step 5. Under flexible bronchoscopy guidance, using
flexible forceps, the first straight suture was pulled
inside the loop (Figs. 3c and 4a).

Fig. 2 The first bronchoscopy of the patient which shows 2 fistulous openings. One opening is represented by red arrow (a) 3 cm below vocal
cords on posterior wall of trachea and another one represented by black arrow (b) 1 cm above carina on the right tracheal wall

Fig. 3 Labeled animated representation of steps of double hitch stitch procedure
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Step 6. With the straight suture pulled through the
loop and held by the forceps, the looped suture was
pulled out of the cannula, thus pulling out the straight
suture through the second cannula (Fig. 4b).
Step 7. With both the ends of the straight suture
outside, the two cannulas were pulled out. Both the
ends of the straight suture were tied into a knot in the
subcutaneous plane (Fig. 3d).

Step 8. Step 2 to Step 7 were repeated with a knot tied
in a cross manner completing the double hitch stitch
(Fig. 5).
Step 9. A final stitch was given on the skin outside the
subcutaneous knots with an absorbable suture. Follow-
up bronchoscopy after 1 month of double hitch stitch
showed no migration of stent.

Fig. 4 Bronchoscopic image of double hitch stitch procedure

Fig. 5 Image of suture knot at subcutaneous level
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Procedure was well tolerated with good adherence
assessed by history and radiological and bronchoscopic
examination.

Discussion
The indication for placement of tracheal SEMS was
made based on the current disease, anatomy, and clinical
situation. Earlier in the course of the disease, an esopha-
geal stent has been placed, but there was TOF leading to
aspiration pneumonia. In the treatment of large tra-
cheoesophageal fistulas, stenting of both the trachea and
the esophagus is superior to single stenting of either
tract. We have done the tracheal stenting with SEMS,
and later, migration of tracheal SEMS occurred. Esopha-
geal malignancy had led to erosion of tracheal wall and
esophageal stent being relatively much larger in size as
compared to tracheal stent, must have exerted the radial
force leading to displacement of the tracheal stent from
its original position. Another explanation can be rela-
tively high position of the stent in the trachea. Proximal
position of stent is also a risk factor for migration. Dis-
placement of the metallic stents although very rare is a
documented complication in malignancy cases [8]. The
real challenge was to do stenting of both the trachea and
esophagus together and to maintain stent position. Hitch
stich is a very rare and advanced interventional pulmo-
nology procedure performed for fixation of tracheal
stents. There are several external fixation strategies that
have been tried over 2 decades to maintain stent pos-
ition, as shown in the studies of Miwa et al. [4], Colt
et al. [5], Majid et al. [6], and Musani et al. [9]. All these
approaches have positives and negatives. Hitch stitch
procedure is especially beneficial for TOF cases requir-
ing firm positioning of tracheal as well as esophageal
stent to prevent migration [7]. We repositioned the me-
tallic stent and performed the “double hitch stitch,” in
which the stent was anchored to the trachea through
two stitches which were tied outside the neck but inside
the subcutaneous tissue leaving no scar at all.
There were less chances of infection at the stitch site

as it was percutaneous. The procedure although challen-
ging was performed without any complication. Advan-
tages of double hitch stitch procedure are mentioned in
brief in Table 1. Patient was discharged in a few days
and has been symptom-free post-procedure. In other

studies, as mentioned by author Colt et al. and Majid
et al., stent fixation was done using a foreign body-like
button over the skin. These studies have documented
complications such as subcutaneous infection through
polypropylene button and swallowing discomfort due to
movement of button and embedding a silicone button in
the subcutaneous tissue. Usage of metal clamp on the
surface of the neck was described by Musani et al.,
which led to localized cellulitis and suture breakage. In
our study, the sent fixation was done subcutaneously
which has the advantage of avoiding any foreign body
which might cause pressure necrosis and local infection
[6]. Mehta et al. have performed the hitch stitch proced-
ure with single stitch [7]. We have performed similar
procedure with a double stitch with an advantage of en-
suring better fixation, reducing the chances of stent mi-
gration. The procedure was highly efficient as follow-up
bronchoscopy after 1 and 6 months showed no migra-
tion of either of the two stents. The procedure was pa-
tient friendly because he lives in a remote place where
finding an experienced interventional pulmonologist is
difficult, and after double hitch stitch, there was no need
to perform repeat procedure. Double hitch stitch for
preventing stent migration is proved to be a lifesaving
procedure in this case of aspiration pneumonia caused
by tracheoesophageal fistula.

Conclusion
Double hitch stitch procedure was a simple, safe, and
feasible method for overcoming and preventing stent mi-
gration without any post-procedural complications in
case of large tracheoesophageal fistula.
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Table 1 Advantages of double hitch stitch procedure

1. No external fixation device required.

2. No complications of pressure necrosis and local infection.

3. Useful in cases of TOF and stents placed in proximal trachea.

4. Easy to perform intubation without risk of migration of stent.

5. No repeat procedure required.

6. Cosmetically acceptable.
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