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ABSTRACT Tracheoinnominate artery fistula is a rare complication occurring in less than 1% of tracheostomies. It 
presents as a surgical emergency because of the massive amount of bleeding associated with it. Management 

of tracheoinnominate artery fistula requires expertise in identifying the fistula site and also providing emergency fluid management 
in the form of  blood and its substitutes. We present a successful management of such a case.  
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Introduction: 
The innominate artery is the first branch of the aortic arch and di-
vides into the right common carotid and subclavian artery, behind 
the right sternoclavicularjoint.1 Normally, the  innominate artery 
crosses the trachea between the 6th and 13th ring, commonly at the 
9th tracheal ring.2,3 A high-lying innominate artery is the one which 
crosses the trachea at level of 4th ring or above or lies above the 
level of sternal notch.3 It’s incidence has been documented  to be 
around  12%. Other  anatomical variations of innominate artery 
include - the artery may sometimes traverse between the thyroid 
cartilage and the first tracheal ring and a Bovine arch  in which the 
left common carotid artery  arises from the innominate artery, seen  
in 7% to 27% of aortic vasculatures.4 The most common cause of 
tracheo-innominate artery fistula(TIAF) is  low level placement of 
the tracheostomy tube or a high lying innominate artery.  Infection 
around the stoma and the malignant invasion of a vessel near the 
trachea could also be the possible etiologies of the fistula. It is a 
rare complication seen in  less than 1% of tracheostomies.5  The 
survival rate following this complication has been reported around 
14.3%, and this is mostly confined to the patients who received im-
mediate surgical intervention.5  We describe the case of a success-
fully treated tracheo-innominate artery fistula. 

Case presentation:	
A 24-year-old lady presented to the emergency triage with al-
leged history of partial hanging. At the time of presentation, 
patient was unconscious and was not maintaining oxygen sat-
uration on room air. She was unable to move both the upper 
and lower limbs and the deep tendon reflexes were sluggish. 
Chest examination revealed bilateral crepitations. Patient was 
intubated  and started on intravenous antibiotics and steroids. 
On the second day of intubation, she improved and was able to 
move all four limbs and obey commands. On the 14th day of in-
tubation, patient underwent elective tracheostomy as there was 
poor respiratory effort and prolonged period of intubation. Dur-
ing the tracheostomy, high right innominate artery was found 
obscuring the view of the trachea and it was retracted down-
wards and a high tracheostomy was performed. On the third 
postoperative day, a sentinel bleed was noted. On the fourth 
postoperative day, patient  developed  massive bleedingfrom the 
tracheostomy site with resultant hypotensive shock and cardiac 
arrest. Patient underwent emergency exploration and midline 
sternotomy with ligation of the innominate artery. Intra-oper-
atively right innominate artery was passing across the trachea 

just below the tracheostoma and there was active bleeding from 
a rent of 2 cm size in the  right innominate artery(FIGURE 1).

 

Figure 1: Tracheo-innominate artery fistula - rent of 2 cm 
size in the  right innominate artery.
 
Artery was clamped at both the ends, trimmed and sutured  
 
 

(FIGURE 2).Figure 2: Right  innominate artery sutured after 
excising the fistulous rent in the artery.
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The wall of the artery showed necrosis, hence the primary re-
pair was abandoned. Total blood loss was  1100 ml. The patient 
was resuscitated with colloids, crystalloids and blood. Patient 
was stabilized hemodynamically and shifted to ICU. There was 
no further bleeding from the stoma and all the peripheral pulses 
were palpable. Residual neurological deficit was absent. Four-
teen days after exploration, the patient was weaned off  the 
tracheostomy and was discharged without any  neurological 
deficit.

Discussion:  
TIAF is a rare complication occuring in less than 1% of trache-
ostomies,6 resulting from erosion of the innominate artery due 
to a low level placement of the tracheostomy tube or high lying 
innominate artery.  The pathology in TIAF formation is mucosal 
necrosis due to constant pressure exerted by the elbow, tip or 
cuff of the tracheostomy tube on the tracheal wall.1  The capil-
lary pressure in the trachea normally  is about  20 - 30 mm Hg. 
The mucosal blood flow decreases  at  pressure of 22 to 24 mm 
Hg and becomes  totally obstructed at 35 to 37 mm Hg.1,3,5 So 
high cuff pressures cause necrosis and erosion of the tracheal 
wall, which  extends  by  eroding  into the  adjacent innominate 
arterial wall forming the tracheo-innominate fistula. Most pa-
tients being bed ridden will be referred for bleeding from tra-
cheostoma, most  often within 21 days of tracheostomy with 
a peak incidence at 7–14 days post procedure.1,3 Immediate 
management involves maintenance of a patent airway, control 
of bleeding and basic cardiopulmonary resuscitation. Hyper-
inflation of the tracheostomy cuff may temporarily control the 
bleeding, but surgical management  is the only life-saving pro-
cedure.5,6 Bronchoscopy has been indicated as the diagnostic 
procedure of choice, whereas  CT-angiography, arteriography   
can be helpful in surgical planning by identifying the fistula and 
the responsible vessel.7 But these investigations are less sensi-
tive(20-30%) and not of much help during the episode of acute 
haemorrhage.6Surgical correction includes two  techniques. 
One is maintaining flow by either direct repair of the defect or 
by interposition grafting, and the other is interrupting flow by 
simple ligation or resection of the innominate artery. Flow can 
be maintained by  autologous  vein bypass graft between the 
aorta and the carotid artery, or between the opposite subclavian 
artery and the carotid artery, provided  the stump pressure is 
less than 50 mmHg. Most authors prefer  interruption of flow 
over  reconstruction of the artery for maintaining the flow as 
the latter has a high risk of rebleeding (60-80%).6 Therefore, li-
gation of the innominate artery is the treatment of choice due 

to decreased rate  of  rebleeding  and mortality. The preventive 
principles involved in breakdown of repair site and subsequent 
infection are: (1) Monofilament suture to approximate the arte-
rial edges, (2)Healthy arterial wall approximation, (3) Infection 
control by broad spectrum antibiotics, and (4)Arterial excision 
of adequate length and approximation of the healthy edges such 
that the sutured site is not close to the area of erosion.3 Several  
studies reported  the risk of neurologic sequelae or vascular 
complications in approximately 10% of patients after ligation. 
But the risk of stroke is quite low because the subclavian artery 
is filled with significant retrograde flow from the right vertebral 
artery.  The complication rates increase with other coexistent 
pathologies like atherosclerosis or stenosis or occlusion of the 
right common carotid artery, right vertebral artery, and/or left 
common carotid artery.6Thereforethe option of ligation of the 
innominate artery should be considered in these cases. Delayed 
vascular reconstruction can be done with synthetic graft in a 
carotid-to-carotid or subclavian- to-subclavian or right axil-
lofemoral arterial bypass, which brings back normal pulses both 
in the right innominate and carotid arteries.5The mortality rate 
of TIAF, if not surgically treated, approaches 100%. However, in 
promptly  resuscitated patients, 25% can survive this complica-
tion.3

Conclusion:
TIAF complicates  1% of tracheostomies, most common etiology 
being a high lying innominate artery or a low placed  tracheos-
toma.  Immediate management includes control of bleeding and 
resuscitation. Definite management is surgical division of the 
artery and ligation of the healthy ends. This complication car-
ries high mortality with survival reserved to those who receive  
immediate definite surgical management. 


