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ABSTRACT

Objective:  Slide tracheoplasty seems to be the most efficient surgical procedure for correcting long-segment funnel-shaped
congenital tracheal stenosis.  However, in cases of extremely long-segment or those involve carina, slide tracheoplasty when
operated alone has certain degree of limitations which often need additional operative procedure.  The authors report a technique
of slide tracheoplasty in combination with pericardial patch augmentation in a child with congenital tracheal stenosis involving
the carina.
Methods: A 3-month-old girl, previously diagnosed with Tetralogy of Fallot and congenital tracheal stenosis, presented with
severe cyanosis and serious major airway obstruction after a few days of upper respiratory tract infection (URI). Because of the
failure to maintain her ventilation with a high positive pressure ventilator, an emergency slide tracheoplasty with a modified
right Blalockûs Taussig shunt was performed under a cardiopulmonary bypass. The intraoperative finding revealed a complete
tracheal ring stenosis involving the lower half of the trachea and carina. It was transected at the middle and a vertical incision
was made at the posterior wall of the upper trachea and anterior wall of the lower and extended into orifices of the main
bronchus. The upper and lower tracheal flaps were slid together and sutured with interrupted Proline 5-0. Consequently, she still
had significant obstruction of the main bronchi postoperatively and needed a re-operation two days later. Under cardiopulmonary
bypass support, the lower anastomotic sutures were removed and an additional bronchial incision was made into the main
bronchus. The anterior upper tracheal flap was separated into two, and each equal flap was pulled down and sutured to the main
bronchus. Then an autologous pericardial patch was used to cover all the airway defects.  Intraoperative fiberoptic bronchoscopy
demonstrated adequate tracheo-bronchial lumen.
Results:  The child had postoperative hyperactive airway reaction and needed prolonged ventilator support and tracheostomy for
tracheal toileting. Repeated postoperative bronchoscopy found moderated granulation tissue which was easily removed by
catheter suction. Unfortunately, the patient expired six months after the surgery due to uncontrolled sepsis. However, a
bronchoscopic finding before the patientís death revealed adequate major airway patency.
Conclusion:  Combined slide tracheoplasty with pericardial patch augmentation made reconstruction of the complex congenital
tracheal stenosis involving carina or tracheal bronchus possible and minimized the result of excessive granulation tissue forming
caused by pericardial tracheoplasty alone.
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ongenital tracheal stenosis is relatively uncom-
mon, but a life-threatening condition whose man-
agement is a subject of on-going debate due to

its rarity. The patient frequently has associated cardiac,
respiratory, or gastrointestinal anomalies. Various meth-
ods of tracheoplasty have been described.1, 2 Resection
and reanastomosis of the trachea with or without cardiop-
ulmonary bypass support is recommended for short-
segment stenosis. For long-segment lesions, enlargement-

tracheoplasty with a pericardial patch or costal cartilage
graft may result in excessive granulation tissue formation
which further requires repeated bronchoscopy or tracheo-
stomy for tracheal toileting and may produce recurrent
stenosis.1, 3, 4, 5 Slide tracheoplasty offers an advantage of
using the patientûs native tracheal tissue, and it has a
potential for earlier extubation and decreased granulation
tissue formation.6, 7, 8, 9, 10 However, cases of an extremely
long tracheal stenosis, or those that involve the main stem
bronchi, pose potential limitations to slide tracheoplasty
when it is performed alone and they often need additional
operative procedures.5
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We applied a slide tracheoplasty in combination with
a pericardial patch and modified right Blalock Taussig
shunt to a 3-month-old girl with the diagnosis of
Tetralogy of Fallot and congenital tracheal stenosis
involving carina.

A  CASE REPORT

Surgical technique
A 3-month-old girl presented with severe cyanosis

and serious major airway obstruction after a few days of
URI. She was previously diagnosed with Tetralogy of
Fallot and congenital tracheal stenosis during her postna-
tal period. Because of the failure to assist her ventilation,
even with a very high positive pressure ventilator, an
emergency slide tracheoplasty was performed after a flex-
ible bronchoscopy examination confirmed her diagnosis.
Under a supine position, a cardiopulmonary bypass was
established after median sternotomy. An arterial canula
was inserted via the ascending aorta and a curve venous
canula via the right atrial appendage. The trachea was
dissected and exposed. The intraoperative finding revealed
a complete tracheal ring stenosis involving the lower half
of the trachea and the carina. It was transected at the
middle and a vertical incision was made at the posterior
wall of the upper trachea and anterior wall of the lower
and extended into orifices of the main bronchus. The
upper and lower tracheal flaps were slid together and
sutured with interrupted Proline 5-0. (Fig 1) The patient
was unable to come off the cardiopulmonary bypass
because of severe hypoxemia. Then a modified right
Blalock Taussigûs shunt was performed using 4 mm

polytetrafluoroethene (PTFE) graft. She still had signifi-
cant airway obstruction of the main bronchi postopera-
tively, and needed a re-operation two days later. With
cardiopulmonary bypass support, the lower anastomotic
sutures were removed and an additional bronchial incision
was made into the main bronchus to accomplish adequate
lumen.  The anterior tracheal flap was separated into two
and each equal flap was pulled down and sutured to the
enlarged luminal main bronchus; then a glutaldehide
treated autologous pericardial patch was used to cover all
the airway defects fixed with 5-0 Proline suture. (Fig 2)
Intraoperative fiberoptic bronchoscopy revealed adequate
tracheo-bronchial lumen.

RESULTS

The patient recovered well from the operation, but
she had postoperative hyperactive airway reaction and
needed prolonged ventilator support and a tracheostomy
for a tracheal toileting.  Repeated postoperative broncho-
scopy found moderated granulation tissue which was eas-
ily removed by catheter suction. The patient eventually
died six months after the surgery due to uncontrolled
sepsis. The bronchoscopic finding, before the patientûs death,
demonstrated adequate major airway patency. (Fig 3)

DISCUSSION

Long-segment congenital tracheal stenosis (LSCTS)
is a rare condition, frequently associated with other
thoracic malformations, particularly of the other parts in
respiratory system, the heart and  great vessels, and upper
digestive tract. The best prognosis for the patient is achieved
by a simultaneous surgical correction of the respiratory
and cardiovascular malformations.9, 11, 12 Without surgical
intervention, only mild forms of LSCTS can survive and
whose symptoms improve with growth. The success of a
dilatation in such a stenosis is uncertain. For severe and
longer stenosis, the most popular technique is the enlarge-
ment tracheoplasty, with insertion of a cartilaginous
periosteal, or more commonly, a pericardial graft.1, 11, 13
However, the postoperative period after such a mesenchy-
mal graft is very rarely uneventful, and the outcome of
the results are various because of a strong induction of
endoluminal granulation tissue which require repeated
bronchoscopic for tracheal toileting, a graft disruption with
mediastinitis and lumen obstruction; or, a recurrence of

Fig 1. the trachea is divided at the mid point of the stenosis, The
proximal and distal segments are vertically incised on opposite
surfaces. The two segments are sliding together for a full length
side-to-side anastomosis.

Fig 2. The lower half of the anastomotic sutures were  removed
and additional bronchial incision was extended into the main
bronchus to accomplish adequate lumen. The upper tracheal flap
was separated into two and each equal flap was pulled down
and sutured to the enlarged luminal main  bronchus. A glutaral-
dehyde treated pericardial patch was covered and closed the
limited tracheobronchial defects.

Fig 3. Bronchoscopic finding, before the patients died, demon-
strated adequate major airway patency.
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the stenosis is reported mainly at the distal end of the
graft.14 The most recent attractive procedure for the repair
of LSCTS is slide tracheoplasty which was originally
proposed by Goldstraw and his associates in 1989. Using
a patientûs native tracheal tissues, the concept underlying
the procedure is that the trachea is divided at the mid-
point of the stenosis. The proximal and distal segments
are vertically incised on opposite surfaces, and the two
segments are slid together for a full-length side-to-side
anastomosis, thus halving the length but doubling the
circumference, quadrupling the cross-sectional area and
dramatically reducing the resistance to the airflow. The
original procedure was modified by Grillo by incising the
upper segment of the trachea posteriorly and the lower
portion anteriorly.6

The use of cardiopulmonary bypass facilitates
tracheoplasty in these infants; many surgeons who have
experience with tracheal operations in infants have
concluded that this is the safest way to provide good
operative conditions in small infants. There is no need for
a hurried operation in a precarious situation which can
lead to death by asphyxia; it provides a possibility to
correct the associated cardiac anomaly in the same
operating setting. Bleeding from heparinization has not
been a problem and it rarely requires a re-operation to
stop bleeding.1, 5, 10, 11, 12, 13, 15

We applied a modified Grilloûs slide tracheoplasty to
this patient (Fig 1) but she still had a narrowing at the
origin of the main bronchus and needed a re-operation
two days later for further anatomic correction. At that
time, the lower half of the anastomotic sutures was
removed and an additional bronchial incision was made
into the main bronchus to accomplish adequate lumen.
The upper tracheal flap was separated into two and each
equal flap was pulled down and sutured to the enlarged
luminal main bronchus. The slide tracheoplasty provides a
non-collapsible airway that does not need any long-term
airway stenting. For our patient, we added a pericardial
patch to cover the tracheal defect after having enlarged
the lower trachea and proximal portion of the main bron-
chi in the second operation. (Fig 2) The patient had
hyperactive airway disease postoperatively and needed
prolonged ventilator support and tracheostomy for
tracheal toileting. The patient needed high doses of
diuretics due to water retention which might have
possibly been caused by excessive pulmonary blood flow
form modified Blalockûs shunt with 4 mm PTEF graft.
However, the postoperative chest roengenogram not only
demonstrated a hyperinflated lung but also no pulmonary
congestion on the chest films. Repeated postoperative
bronchoscopy found moderated granulation tissue at the
lower trachea which was easily removed by catheter
suction. Our patient had some lower tracheal obstruction
from granulation tissue produced at the lower trachea
which was caused from the early healing process of the
pericardial patch graft but it was removed without
difficulty. For our patient, the tracheal flaps were working
as a rigid framework and the anterior tracheal flaps served
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as the roof of the lower trachea and the main bronchi.
The use of a pericardial patch to support the outer trachea
and seal the limited tracheal and bronchial defects
resulted in less intraluminal granulation formation as
compared to the pericardial patch tracheoplasty alone. For
further application, if a patient has an associated stenotic
tracheal bronchus, we can correct it by incising the stenotic
bronchus anteriorly and creating a small anterior tracheal
flap to splint the enlarged bronchial lumen and cover the
limited tracheal and bronchial defects with a pericardial
flap.

CONCLUSION

Combined slide tracheoplasty with pericardial patch
augmentation made reconstruction of the complex
congenital tracheal stenosis involving carina or tracheal
bronchus possible. It also minimized the result of exces-
sive granulation tissue forming which often happens when
the pericardial tracheoplasty is done alone for corrective
repair of congenital tracheal sterosis.
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