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ABSTRACT  

 
 
Tracheo-innominate artery fistula (TIAF) is a potentially lethal but rare complication associated with tracheo-
stomy. As tracheostomies are one of the common life saving procedures that are performed routinely in the coun-
try, bring this complication to the attention of all health care professionals is of paramount importance. Hence, 
this case report is prepared. 
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 INTRODUCTION 
 
 
Tracheo-innominate artery fistula (TIAF) is a poten-
tially lethal complication associated with tracheo-
stomy. The survival rate in patients who develop 
bleeding from a tracheo-innominate artery fistula 
(TIAF) has been reported as 14.3%, and only patients 
who received immediate surgical treatment have a 
chance of survival. Clinical presentations and treat-
ment of TIAF have been described mainly in the 
surgical literature, however, as this complication is 
not commonly seen in the hospital setting, early diag-
nosis and recognition of the subtle signs are not so 
easy. The intention of this case report is to present a 
17 year old male patient who developed TIAF and 
died as a consequence of massive hemorrhage into 
the tracheo-bronchial tree with asphyxia at the Tikur 
Anbessa Hospital. We discuss the mechanisms of its 
development, its subtle and obvious signs as well as 
important diagnostic and therapeutic steps.  
 

 
CASE SUMMARY 

 
A 17 years old male patient was admitted to the sur-
gical ICU of the Tikur Anbessa Hospital, Addis 
Ababa after he was hit by car 15 hours before presen-
tation. A diagnosis of severe traumatic brain injury 

was made at admission as his Glasgow Coma Scale 
was 6/15 and he was immediately intubated and put 
on a mechanical ventilator (SIMV mode, FIO2=60). 
Brain CT scan revealed pontine hemorrhagic contu-
sion with intra-ventricular extension and parietal 
hematoma. A thorough physical examination re-
vealed there was no concomitant injury. He was 
therefore put on strict conservative management regi-
men.  
 
Over the following 4-5 days, the patient started to 
show gradual improvement in his level of conscious-
ness and starting from the seventh day, weaning from 
the ventilator was started. Ventilator mode was 
shifted to CPAP and on the tenth day, he was off 
Mechanical ventilator, but still intubated with oxygen 
and occasional ventilatory support. On the tenth day, 
a tracheostomy was done under general anesthesia 
and the conservative care was continued. He was 
showing improvement and was able to maintain oxy-
gen saturation with atmospheric air.  
 
On the 16th day, he suddenly cough out small amount 
of bright red blood mixed with secretions through the 
tracheostomy tube. This was considered to be due to 
respiratory tract irritation or infection and continuous 
suctioning was initiated. However, four hours after 
the first episode of bleeding, he developed massive 
bleeding through the tracheostomy tube of bright red 
blood. This time, a diagnosis of tracheo-innominate 
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 artery fistula was considered: therefore, the tracheo-
stomy balloon was over inflated, and resuscitation 
with crystalloid and blood transfusion was started. 
The bleeding was significantly reduced but didn’t 
stop completely. Therefore, an emergency ster-
notomy was decided, however as the patient was 
being transferred to the operating theatre, he sud-
denly bled massively through the tube and died due 
to compromise of his airway. 
 
 

DISCUSSION 
 
 
Tracheotomies are frequently performed procedures 
at the Tikur Anbessa Hospital. Review of the opera-
tion registry book show on average, 3-4 open trache-
otomies are performed for varies indications. On 
routine basis, these patients are transferred to the 
Surgical ICU post operatively for a few days and 
then transferred to wards. Even though it is a com-
mon procedure, its outcome depends on intense post 
operative follow up and nursing care. Otherwise, 
there are dreadful early and late complications asso-
ciated with its creation (1). Therefore, doctors and 
nurses involved in the care of these patients need to 
have a clear understanding of prevention and treat-
ment of these complications. 
 
A number of mechanisms are implicated as causes of 
the late complications after tracheostomy. These can 
be directly related to placement of the tube, leaving 
the tube in place for a prolonged period of time, or 
abnormal healing at the site of the injured tracheal 
mucosa (1) . One of the most feared complications of 
tracheostomy is the development of a tracheo-
innominate-artery fistula.(1-3). 
 
Tracheo-innominate artery fistula (TIAF) is an un-
common complication (0.1-1%) following both open 
and percutaneous tracheostomy (3)(4). The ultimate 
cause of this is pressure necrosis of the anterior tra-
cheal wall from the tracheostomy cuff or tip, which 
causes erosion of the trachea and innominate artery
(4,2). 
 
In addition, low tracheostomy tube placement, over-
inflation of the tracheostomy cuff, a mal-positioned 
tracheostomy tube tip, movement transmitted from 
the ventilator, local infection of a tracheostomy 
wound, prior radiation, steroid use, and prolonged 
intubation and anatomical variations of an abnor-
mally horizontal or high innominate artery are poten-
tial risk factors (1,2,5-7). Tracheal ring fracture after 
percutaneous tracheostomy are also implicated in 

TIFA formation (8). 
 
Typically, the injury occurs at the 7th to 9th tracheal 
ring; however, given the variability of the anatomy of 
the innominate artery relative to the trachea, TIFA 
can occur at higher levels of the trachea (1,2). In 
most cases, the innominate artery lies adjacent to the 
trachea and crosses it at approximately the 9th tra-
cheal ring. If the tracheostomy tube is placed too 
low, below the 3rd tracheal ring, the inferior concave 
surface of the cannula may erode into the artery 
(1,2). 
 
Picture 1: Anatomy of Tracheo-innominate artery 
fistula (TIAA). This picture is adopted from Aila-
wadi G. Technique for Managing Tracheo-
Innominate Artery Fistula. Oper Tech Thorac Car-
diovasc Surg 2009 14(1):66–72. 
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 TIFAs usually present with bleeding from the tra-
cheostomy tube. Warning symptoms, such as aspira-
tion of blood, bleeding beside the tracheal cannula, 
or pulsation of the cannula, can be absent (8). How-
ever, bleeding within the first 48 hours following 
insertion of a tracheostomy tube is most often due to 
venous injury to the anterior jugular or inferior thy-
roid veins (2). The vast majority of TIAFs 
(approximately 75%) will occur within 3–4 weeks of 
tracheostomy placement, but has been reported to 
occur many months after tracheostomy (2,5,8). The 
mortality rate is nearly 100% if it is not treated ur-
gently with definitive management (4)(9). Often sur-
vival rates are 25 to 50% with this injury. Even with 
successful surgery, long- term survival is poor with 
fewer than 25% still alive at 1 year (8). 
 
As seen in our particular patient, roughly 50% of 
cases have evidence of a mild sentinel bleed before 
the massive hemorrhage. Since this is not recognized 
by the care provider as something serious, or is con-
sidered to be a minor event, no major action is taken. 
This has happened in our patient. In patients with 
mild bleeding, early diagnosis is the most important 
factor for successful management. Rigid or flexible 
bronchoscopy in the operating theatre, arteriography, 
and CT angiography with 3D reconstruction can be 
helpful in the diagnosis, but these studies often fail to 
confirm the diagnosis due to their low sensitivity 
(20% to 30%) (3,4,6,)  
 
Of the various angiographic techniques, an oblique 
subtraction view of a selective innominate arterial 
injection is said to have the highest diagnostic value, 
although there are not enough data to assess the sen-
sitivity and specificity of this method (4). In addition, 
during the acute bleeding period, bronchoscopic ex-
amination is also very difficult as the entire tracheal 
tree is filled with blood (2,4).  
 
If massive hemorrhage occurs from the trachea, ei-
ther through the tracheostomy tube or the airway (in 
50% of cases), initial goals in the ICU are to control 
the airway and tamponade the bleeding while the 
patient is being resuscitated (2,4,5). The first maneu-
ver is to compress the artery by overinflating the 
tracheal cuff and this is successful in 85% of cases. If 
unsuccessful and hemorrhage is ongoing, the tra-
cheostomy incision is extended inferiorly and manual 
compression of the innominate artery against the 
posterior sternum can control the bleeding (2-5). 
 
TIAF requires an emergency definitive surgical man-
agement. Before surgery, invasive hemodynamic 
monitory is instituted in the left radial artery and a 

large-bore venous access is established. The intra 
thoracic structures are approached via a median ster-
notomy or upper hemi-sternotomy (2,5). Generally, 
two basic surgical management techniques have been 
introduced. One is maintaining flow through 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, while attempt-
ing to preserve the right carotid-right subclavian 
junction (2,4,6,8). Most authors advocate the inter-
ruption of flow by ligation of the artery because re-
construction of the innominate artery for maintaining 
the flow has a high risk of re-bleeding (60-80%) 
(2,4).  
 
The risk of stroke is also low following innominate 
artery ligation because the subclavian artery is filled 
with significant retrograde flow from the right verte-
bral artery(2)(10). In this case, once identified, the 
innominate artery is occluded proximally and dis-
tally, the involved segment resected and the healthy 
intact innominate artery is over- sewn in two layers. 
The tracheal injury is debrided to healthy tissue and 
repaired with interrupted 4-0 polydioxanone suture 
and buttressed with a muscle flap using the sterno-
cleidomastoid or strap muscles (2,5). 
 
However, some reports indicate a significant risk of 
neurologic sequele or vascular complications in ap-
proximately 10% of patients after innominate artery 
ligation and recommend to maintain adequate blood 
flow to the brain by first performing a right aorta-
axillary artery bypass using a synthetic graft (4). An 
alternate approach of reconstructing the innominate 
artery is controversial due to a high risk of recurrent 
bleeding (60-86%) (5, 6). However, both approaches 
should be considered in the setting of severe left ca-
rotid artery stenosis/occlusion or patent right internal 
mammary artery bypass graft.  
 
Recent reports have described successful percutane-
ous stent graft insertion to control the acute hemor-
rhage. In such patients, debridement and reconstruc-
tion of the innominate artery can be performed at a 
later time depending on the status of the patient 
(3,11). 
 
Post operatively, the airway should be maintained 
with adequate sized endotracheal tube to allow for 
repeat bronchoscopy if needed, and the balloon 
should be seated below the site of tracheal repair. 
The strap muscles should be closed if possible but 
the skin at the tracheostomy site should be left open 
for dressing changes. The blood pressure should be 
controlled, keeping the systolic blood pressure 120 to 
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 140 with beta-blockade to decrease the risk of stump 
blowout and recurrent hemorrhage (2,4,5).  
 
In conclusion, tracheostomies are life saving basic 
procedures practiced in the routine general surgical 
set up, but their complications are serious and life 
threatening. Nurses and doctors involved in the care 
of these patients should be well informed about these 
complications and emergency care. 
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