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Short Communication

Closure of large tracheocutaneous �stula using turn-over
hinge �ap and V-Y advancement �ap
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Abstract
Tracheocutaneous �stula is a frequent sequel of long-term tracheostomy or tracheal fenestration. Closure of
�stula is complicated by the presence of extensive scar tissue, mucopurulent secretions, and tension from
insuf�cient advancement of adjacent soft tissue. We report two successfully closed cases of large
tracheocutaneous �stulae using a hinge �ap and a V-Y advancement �ap.
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Introduction

A tracheocutaneous �stula is a complication of the
tracheotomy, and it has been reported that its frequency
of occurrence ranges from 3.3 per cent to 29 per cent.1 A
�stula represents an overgrowth of the epithelial layer up
to the mucosa of the trachea along the tracheotomy tract.
The incidence of �stula formation is closely related to the
time of cannulation. Kulber et al.2 reported that a �stula
does not develop when the duration of cannulation is less
than 16 weeks, but its incidence goes up to 70 per cent
when the retention period is 16 weeks or more. Also, it is
sometimes dif�cult to close the tracheocutaneous �stula
developed during tracheal fenestration performed for
conservative laryngeal surgery.

Fistulae increases the possibility of respiratory tract
infections, including repeated aspiration and pneumonia.
They also cause dif�culties in phonation, coughing,
cosmetic problems, and limitations to daily activities,
including swimming and bathing. Therefore, a surgical
closure is necessary when a �stula occurs.

Tracheocutaneous �stulae can be closed using concha
cartilage,3 skin �ap,4 or Z-plasty.5 ,6 Keenan et al.7 stated
that there was a high possibility of pneumomediastinum,
pneumothorax, and wound breakdown in the case of the
primary closure following a �stulectomy, and therefore,
that the secondary intention was better. However, when a
�stula is too large to be naturally closed with the secondary
intention, a secondary surgical closure is necessary. In
addition, a study8 has reported that a �stula can be closed
with a multilayer suture after a �stulectomy. Another
study9 reported that the tracheocutaneous �stula devel-
oped after a cricothyroidectomy was closed with the
perichondrial �ap of the thyroid cartilage. Also, there is
a report1 0 that a radiated tracheocutaneous �stula was
closed with the use of a skin �ap. However, it is hard to
�nd a report on the surgical closure of a �stula whose

diameter is 1 cm or greater. Only Berenholz et al.1 1 have
reported that a �stula of greater than 1 cm was successfully
closed using a muscular �ap after a �stulectomy, but there
has not been a report on a simple and safe surgical closure
for a large tracheocutaneous �stula of greater than 1 cm.

This paper reports two successfully closed cases of large
tracheocutaneous �stulae (diameter of 10 mm or greater)
with a new method using a hinge �ap and a V-Y
advancement �ap in patients who underwent tracheal
fenestration during conservative partial laryngectomy.

Surgical technique
The procedure was performed under local anaesthesia
with two per cent lidocaine added to 1:100 000 epinephr-
ine. A triangular �ap with the superior and the inferior
margin of the �stula as a base, and a tetragonal �ap with
the lateral margin as a base, were elevated (Figure 1). The
turn-over hinge �aps were sutured with 5.0 PDS to make
an inner lining. Both the superior and the inferior
triangular regions of the hinge �aps were de-epithelized
to prevent a ‘dog-ear’ developing (Figure 2). The outer
lining was created by suturing it with 5.0 nylon after
conducting the V-Y advancement �ap (Figure 3). A drain
was not inserted after careful control of bleeding. Anti-
biotics and mucolytic agents were administered for several
days following the operation.

Discussion

A tracheocutaneous �stula may generally be sutured after
a �stulectomy or the �stula can be closed using a hinge �ap
or a bipedicle �ap. However these methods can only be
employed for small �stulae. When these methods are used
for a �stula with a diameter of 1 cm or greater, the �stula
may recur, due to the tension of the skin, or a cosmetic
problem may arise with the development of a ‘dog-ear’.
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The method invented by the authors can make a two-
layer closure with just a single operation. The V-Y
advancement �ap decreases the tension of the skin and
therefore reduces the possibility of a �stula recurring. It is
also an excellent method in a cosmetic sense because it can
prevent the occurrence of a ‘dog-ear’ (Figure 4). In
addition, the new method does not use a muscle or a
perichondrial layer to close a �stula, so there is little
possibility of bleeding, making the insertion of a drain
unnecessary. Keenan et al.7 reported that in the case of
suturing after a �stulectomy, complications such as

pneumomediastinum, pneumothorax, subcutaneous
emphysema, or airway obstruction can develop. But no
complication arose during the use of this method.

Conclusion

This paper describes a simple method for closing large
tracheocutaneous �stulae that developed after conserva-
tive partial laryngectomy. Good cosmetic results were
obtained without any complications or recurrence.

(a)

(b)

(c)

Fig. 1
Pre-operative findings. (a) A large tracheocutaneous fistula
(10 3 17 mm). (b) Superior, inferior, and both lateral hinge
flaps are outlined around the fistula. Both superior and
inferior triangular regions (marked area) will be de-epithe-

lized. (c) Illustration of a hinge flap.

(a)

(b)

Fig. 2
Intra-operative finding. (a) The inner layer is closured by turn-

over hinge flaps. (b) Illustration of the inner layer closure.

Fig. 3
Immediate post-operative finding after the closure of the

outer layer by V-Y advancement flap.
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Fig. 4
Good cosmetic and functional results three months after
closure using a turn-over hinge flap and a V-Y advancement

flap.
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