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Tracheo-innominate artery fistula (TIF) is an uncommon complication but with high mortality following tracheostomy.
Definitive treatment of TIF requires median sternotomy and ligation of the innominate artery. However, most of the patients
have considerable comorbidity and unstable hemodynamic status which may not suitable for open repair. The authors report
a successful management of TIF in a high surgical risk patient with endovascular stent grafting.
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Tracheo-innominate artery fistula (TIF) is
an uncommon complication but with high risk of
mortality(1) following both open and percutaneous
tracheostomy(2-5). Definitive treatment of TIF requires
median sternotomy and ligation of the innominate artery.
However, in this group of patients, most of them have
considerable comorbidity and unstable hemodynamic
status which may not suitable for open repair. There
are many case reports in successful treatment of TIF
with endovascular graft(6-10). The authors reported a
successful management of TIF in deliberated patient
with endovascular graft.

Case Report
A 74 year-old Thai female with history of old

cerebrovascular disease, Parkinson’s disease,
Pemphigus folliaceous and on tracheostomy tube for 6
years. She was sent to our hospital with massive
bleeding (estimate 2 liters) from tracheostomy 1 day
ago with spontaneous cessation of bleeding. At the
emergency room she was resuscitated and after her
vital signs were stable, flexible laryngoscopy was
performed. Erythema of tracheal wall without point of
active bleeding was found. Tracheostomy cuff was

inflated and the patient was admitted in ICU to
investigate and observed bleeding. During admission
she had history of brisk bleeding from tracheostomy
tube. Emergency CTA chest demonstrated focal delayed
contrast accumulation at the right anterolateral aspect
of the tracheostomy adjacent to the inflated cuff
suspicious of TIF (Fig. 1).

The patient was transferred to the OR for
laryngoscopy to find out the point of bleeding.

Intra-operative flexible laryngoscopy found
friable tissue at the right anterior aspect of trachea at
the tracheostomy cuff level corresponded to an area of

Case Report

Fig. 1 Emergency CTA chest demonstrated focal delay
contrast accumulation at the right anterolateral
aspect of the tracheostomy adjacent to the inflated
cuff (arrow).
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contrast accumulation from CTA (Fig. 2). Although the
actual presence of a fistula could not be demonstrated,
the diagnosis of TIF was based on 1) a history of
massive hemorrhage 2) control of bleeding by cuff
hyperinflation and 3) corresponding finding from
laryngoscope and CTA.

Because of her severe comorbidity and
functional status, endovascular repair with stent graft
was chosen. The right axillary artery was accessed and
a stent graft (ZSLE-13-39-ZT, Zenith® Spiral-ZTM AAA
Iliac-Component, Cook Medical Inc) was used.
Aortogram prior stent graft deployment demonstrated
no contrast extravasation or pseudoaneurysm
formation (Fig. 3). After stenting, aortogram showed
no endoleakage and proximal apart of stent graft was
partially protruded into the aortic arch (Fig. 4). She was
doing well after the operation without new neurological
deficit and discharge uneventful. CTA neck and
thorax was done at one month later and showed no
endoleakage or stent migration (Fig. 5). There was a
5 cm short segment of intimal flap along distal right
subclavian artery to proximal axillary was found without
symptom of ischemic limb.  At 3 months after operation,
she had no recurrent hemoptysis.

Discussion
Tracheo-innominate artery fistula (TIF) is an

uncommon complication (0.1-1%) following both open
and percutaneous tracheostomy(11-13). Typically, the
injury occurs at the 7th to 9th tracheal ring(4,5). TIF occurs
most frequently (72% of cases) within the first 3 weeks
postoperatively but has been reported to occur many
months after tracheostomy(2-5,11). Pressure necrosis from
high cuff pressure, mucosal trauma from malpositioned
cannula tip, low tracheal incision, excessive neck

Fig. 3 Aortogrambeforestent graft deployment showed
no contrast extravasation or pseudoaneurysm
formation.

Fig. 2 Finding from laryngoscopy: friable tissue at right
anterior aspect of trachea at tracheostomy cuff
level (arrow).

movement, radiotherapy or prolonged intubation,
infection, hypotension, malnutrition, corticosteroid use,
all are risk factors in TIF formation(5,11,12). Two
mechanisms are supposed to be etiology of TIF. First
is mechanical force generated by either the

Fig. 4  Aortogram after stenting showed no endoleakage
and proximal part of stent graft was partially
protruded into the aortic arch (arrow).
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tracheostomy tube cuff or tube tip. Second mechanism
involves pressure generated beneath the angulated
neck of a tracheostomy tube produced ischemia
anteriorly on the tracheal mucosa and into the
innominate artery(5). Clinical clues suggestive the
diagnosis of TIF are bleeding at 48 hours or more after
tracheostomy which usual risk and may spontaneously
subside, low lying tracheostomy tube, pulsation of
tracheostomy tube, present of predisposing factors
such as infection, hypotension, malnutrition,
corticosteroid use(12). A sentinel bleed is reported in
about 35% of patients and the other 65% of patients
first have massive hemorrhage(3). Goal of initial
management in TIF are 1) control the airway, and 2)
tamponade the bleeding while the patient is
resuscitated and an OR is prepared(2). Over inflating
cuff of tracheostomy was recommended to be initial
management with 85% rate of success(11). If hemorrhage
is ongoing, endotracheal tube insertion to protect
airway and simultaneous removed tracheostomy tube
to maintain ventilation and oxygenation followed by
blunt finger dissection of the pretracheal space and
manual compression of innominate artery against
sternum can control the bleeding before transferred
patient to operating room(14). Definitive treatment of
TIF requires median sternotomy and ligation of the

innominate artery, buttressed with a muscle flap using
the sternocleidomastoid or strap muscles  and primary
repair trachea after adequate debridement(2,11,12).
Neurological deficit was 4.5% after surgery(11).
Reconstruction of innominate artery should be avoid
because of higher rate of rebleeding and mortality(3, 15).
Overall mortality of TIF ranges from 25 to 50% and
even successful surgery, longterm survival is poor with
56% of survivors reported dead within 2 months,
fewer than 25% still alive at 1 year(3,4,12). Recently,
endovascular techniques have been used to treat a
variety of vascular disease. Endovascular repair for
TIF is an appealing option because of it can be
proceeded after diagnostic angiography, rapidly control
hemorrhage, maintain cerebral blood flow and less
invasive than open surgery especially in patients
who have considerable comorbidity and unstable
hemodynamic status. Since Deguchi J, et al reported
successful endovascular repair of TIF  in 2001(6), there
are 17 reported cases about treatment of endovascular
repair as definitive and bridging treatment for open
repair in the literature(6-10,16-24). Age was ranged from 10
to 77 years old. Ten patients (58%) died after operation
and two patients (20%) died from stent related
complication(10,23). Four patients had to be converted
to open repair and one (25%) of them died later from
rebleeding(23). The most longest follow-up period was
4 years(21). No comparative data about type and period
of perioperative antibiotic was concluded. Vascular
approach can be done via brachial artery, axillary artery,
common carotid and femoral artery. The vascular access
was depended on surgeon preference and vascular
anatomy. There were two studies using iliac limb stent
graft to cover TIF(22,23). Even mid-term outcome of
stenting is comparable to open repair, there are still
uncertain area about role of endovascular treatment of
TIF as definitive treatment, types of endovascular stent
graft, longterm outcome and complication, effect of
preoperative antibiotic and patient selection criteria.
These issues need to be further investigated.

Conclusion
Tracheo-innominate artery fistula (TIF) is an

uncommon but fatal complication after tracheostomy.
Early diagnosis and prompt management are key of
improvement of patient outcome. Endovascular repair
is an alternative modality of treatment of TIF in high
surgical risk patient with reasonable mid-term outcome.
Potential long-term complication includes neurologic
injury, stenosis, infection and recurrence of bleeding
should be further evaluated.

Fig. 5 CTA thoracic aorta at 1 month postoperatively
showed no endoleakage and no migration of stent
graft.
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What is already known on this topic?
Tracheo-innominate artery fistula (TIF) is an

uncommon complication post tracheostomy with
high risk of mortality. Open repair is a standard
conventional treatment. Endovascular stent grafting
was an alternative, less invasive management with an
acceptable short and mid-term outcome.

What this study adds?
This study adds more evidence on a rare case

of successful treatment of tracheo-innominate artery
fistula in a high surgical risk patient in Thailand by
using an uncommon type of stent graft to cover the
fistula.
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