continuity was performed using PTFE graft of 8§ mm diameter
between the left common femoral artery and the right common
femoral artery associated to another graft between this latter and
the ipsilateral popliteal artery just after the Hunter’s canal
(figure 1). In the early post-operative period, the patient
developed an important lower limb edema that completely
resolved within one week after physiotherapy and heparin.
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Tracheo-aortic fatal fistula after

tracheostomy: a rare complication to keep in
mind.

Vascular complications after tracheostomy are rare but severe,
impairing the patient’s prognosis and requiring prompt
management [1, 2]. We report a new observation of a 17-year-
old boy with a trisomy 21 and a Dandy-Walker malformation
which presented 6 months after tracheostomy with severe
bleeding from the cannula secondary to complex tracheo-
innominate artery and tracheo-aortic fistula which was
unnoticed initially but was fatal at recurrence.

Case report

A 17-year-old-boy with a trisomy 21 and a Dandy-Walker
malformation was referred to our department for severe
bleeding from a tracheostomy tube. He had a history of acute
respiratory failure secondary to severe pneumonia which
required mechanic-ventilation 10 months earlier. The patient
received a tracheostomy, for prolonged oro-tracheal intubation
and was discharged. Six months after tracheostomy, he
presented for severe bleeding from the cannula. Fiberoptic
bronchoscopy showed no abnormalities in the proximal part of
the bronchial tree, but severe bleeding occured after removal
cannula, preventing further exploration.

Patient underwent in emergency a cervico-manubriotomy,
which showed a fistula between the innominate artery and the
trachea. A trans-tracheal closure of the fistula was performed
with Teflon stamps.
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Third-postoperative-day  chest-CT showed a diffuse
circumferential thickening of the tracheal wall, which was the
seat of calcification with densification of the mediastinal fat.
There was no vascular leakage after contrast injection (Fig.1-2).
Considering the high risk of hemorrhage recurrence, an extra-
anatomical bypass using an autologous pericardium-tube graft
was decided.

Through median sternotomy and a right subclavian incision, the
right subclavian artery and the ascendant aorta were dissected.
A 60x80 mm?2 patch was taken from the pericardium and treated
with glutaraldehyde. A 6 mm self-made tube graft was
constructed from the pericardium patch. Under beating-heart
and lateral clamping of the aorta, the pericardial tube was
interposed between the ascendant aorta and the right subclavian
artery, through an extra-pleural tunneled path. The innominate
artery was sutured at both sides of the fistula. At the end of the
procedure, a good capillary signal was detected at the right
fingers. The third hour postoperatively, patient developed right
fingers cyanosis with loss of the radial and humeral artery
pulses. At Doppler-ultrasound, there was no blood-flow in both
arteries. A CT-angiography showed thrombosis of the
subclavian artery bypass, occlusion of the right subclavian
artery over a distance of 37 mm at 33 mm of its origin with a
normal blood flow at the distal subclavian artery, the axillary
artery and the arteries of the right upper limb. The patient was
reoperated through median sternotomy. An embolectomy was
performed with a balloon Fogarty catheter at the proximal part
of the graft with a good patency result. Post-operatively, the
patient presented severe sepsis which required epinephrine
support. At the second day post-operatively, he presented a
severe pulsatile hemorrhage from the tracheostomy cannula.
The patient was reoperated through median sternotomy. Intra-
operative exploration with further dissection of the mediastinal
great vessels revealed a second fistula between the posterior
side of the aortic arch and the trachea which was unnoticed
during the previous procedures (Fig.3). Unfortunately, the
patient presented intra-operatively a cardiac arrest which was
refractory to resuscitation.

Figure 1 : Diffuse circumferential thickening of the tracheal wall, with
calcification between the trachea and the innominate artery.




Figure 2 : Tracheal wall thickening with a tight contact between the
trachea and the aortic arch.

Figure 3 : The second fistula between the trachea and the aortic arch
(tip of the dissector).

Discussion

Tracheostomised patients are at risk of complications in 4 to
65% of the cases, which may occur at any time [1]. Within
them, tracheo-innominate artery fistula, reported in our
observation, is a late complication that occurs in about 1% of
cases [2]. It results from necrosis after long term erosion of the
anterior tracheal wall and cartilage adjacent to the posterior wall
of the innominate artery [3] which crosses the anterior trachea
anywhere from the 6th to the 13th tracheal rings behind the
manubrium. Thus a high-lying innominate artery crossing the
trachea above the 4th tracheal ring [4] is a risk factor for fistula
especially in young patients, with neurological impairment and
secondary chest and muscle deformities, like in our patient who
had a 21 trisomy with a Dandy Walker syndrome [5]. Severe
hemorrhage will occur with a high mortality rate estimated at
90% in case of absence of immediate resuscitation or surgical
management. However 50% of the patients presenting tracheo-
innominate artery fistula often present sentinel hemorrhages
which have to be considered and investigated with such
complication kept in mind. Once a tracheo innominate fistula is
diagnosed, rapid hemostasis and definitive operative repair are
highly recommended although an immediate endovascular
procedure after diagnostic angiography may be an option [6].
Endovascular embolization and stent grafts have been reported
to be successful in hemodynamically stable patients but have
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many drawbacks. These techniques depend on the operator’s
expertise; present a high risk of infection and a high risk of
recurrence [7].

In case of severe hemorrhage, bleeding control should precede
immediate surgical exploration and repair of the fistula [8]. In
our patient, the first procedure aimed to stop the bleeding.
Complete dissection and exploration of the vessels were not
possible. The high risk of hemorrhage recurrence, advocated the
second procedure. Different techniques were applied for the
management of tracheo-innominate fistula such as: direct
suture, resection and ligation of innominate artery, graft
interposition using autologous or prosthetic materials,
reconstruction of the artery using anatomical and extra
anatomical bypasses, with a variable outcome depending from
the applied technique [9]. We opted for an extra-anatomical
bypass with a self-made pericardial tube graft. Although the
tracheo-innominate fistula was excluded and secured, the
outcome in our patient was highly dependent from an unnoticed
second fistula between the aortic arch and the trachea which
caused a fatal hemorrhage. Reports of such complication are
scarce and not well documented. However, its occurrence
changed drastically the outcome of our patient. Thus, complete
exploration of the trachea and the great vessels in such patients
is highly recommended before any surgical repair whenever
possible.

Conclusion

Tracheo-arterial fistulas although rare, are severe complications
with a high risk of mortality, which have to be well investigated
in order to be managed in time. Whenever a surgical procedure
is indicated, complete exploration of the aortic arch and the
supra-aortic vessels have to be performed.
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