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Ab s t r ac t​
Several operative and postoperative complications have been reported after tracheostomy, including fatal hemorrhage from erosion of a major 
vessel. We present here a case of hemorrhage after a surgical tracheostomy. This case is being reported on account of the unusual etiology 
of the hemorrhage and associated high fatality rates. All concerned need to be aware of this complication and its emergency management.
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In t r o d u c t i o n​
Hemorrhage is one of the feared complications after tracheostomy, 
and fortunately it is rare. In 1879, Korte1 reported the first patient in 
whom a tracheostomy was complicated by erosion of a major vessel 
with resultant fatal hemorrhage. The innominate artery is the vessel 
most commonly involved; other sources of hemorrhage include 
the carotid artery, thyroid arteries, aortic arch, and innominate 
vein.2 The incidence of tracheoarterial fistula varies from 0.6% to 
0.79%.3 We present here a patient who developed aneurysm of 
the brachiocephalic artery. We report the multimodal emergent 
maneuvers undertaken to control bleed, which helped the patient 
survive the life-threatening catastrophe.

Ca s e​ De s c r i p t i o n​
A 41-year-old lady with acute necrotizing encephalitis involving 
thalamus and secondary cortical venous thrombosis underwent 
surgical tracheostomy for long-term ventilatory support. The 
patient had various medical problems including urinary tract 
infection and a past history of uncontrolled diabetes mellitus. 
The surgical tracheostomy was uneventful. Eight days later, she 
had sudden onset of slow bleed from the tracheostomy site. 
Local exploration with tube in situ was unremarkable. Heparin 
thromboprophylaxis was withheld temporarily and tracheal 
suctioning frequency was reduced. The following day, she 
developed an acute massive hemorrhage with spurting flow from 
the tracheostoma, with an estimated blood loss of >500 mL in 
few minutes. Tachycardia was noted, though the blood pressure 
remained stable.

Acute management was initiated by the neurointensivist with 
suction for airway clearance and inflation of the tracheostomy cuff 
to a pressure of 80 cm H2O. Fluid resuscitation was initiated along 
with transfusion of blood and blood products. Direct inspection of 
stoma by endorhinolaryngologists revealed frank arterial spurt. It 
was noted that the bleeding point was above the cuff; and for the 
next 5 minutes, the surgeons tried in vain to contain the bleeder. 
Immediately endovascular management was resorted to and the 
patient was transferred to cath lab to visualize and embolize the 
culprit vessel. Direct pressure was applied on the tracheal and 
paratracheal soft tissues, with which the bleeding was temporarily 
controlled.

The digital subtraction angiography undertaken within 15 
minutes of bleeding revealed a pseudoaneurysm arising from the 
right innominate artery, in contact with the anterior wall of the 
tracheostomy tube, which was later confirmed by three-dimensional 
reconstruction of computed tomography (CT) angiogram (Fig. 1). 
An endovascular stent implantation was performed, traversing 
and occluding the mouth of the pseudoaneurysm (Fig. 2). In the 
process, the right subclavian artery was sacrificed. The patient was 
sedated, paralyzed, ventilated, and resuscitated with colloids and 
three packed red cell units. She was transferred back to intensive 
care unit and her further recovery was unremarkable.

Di s c u s s i o n​
Endotracheal bleed usually happens if the tracheostomy is low 
and was thought to be invariably fatal.4 Due to anatomy of the 
brachiocephalic artery, it runs a risk of pressure necrosis and erosion 
from a low lying tracheostomy. Low tracheostomy may result in 
pounding of the vessel against the inferior edge of the tracheostomy 
tube leading to erosion of the vessel. Hence, tracheostomy should 
not be performed lower than the third tracheal ring.5 The mechanism 
of erosion involves both direct pressure and indirect pressure 
exerted by the tracheostomy tube. Indirect pressure is exerted by the 
tip of the tube abutting against the anterior tracheal wall, and direct 
pressure results when the tube rubs on an adjacent vessel. Additional 
factors responsible for the development of a tracheoarterial fistula 
are the piston-like movement of a tracheostomy tube connected 
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to a ventilator, the use of excessive and continuous cuff pressure, 
infection around the tracheostomy stoma, and malignant neoplastic 
invasion of a vessel near the trachea.5

The surgical treatment of pseudoaneurysmal erosion involves 
temporary control of severe hemorrhage while simultaneously 
maintaining an adequate airway. Many authors recommend 
hyperinflation of the tracheostomy cuff to tamponade the bleeding 
vessel as an emergency measure before exploring the site. We feel 
hyperinflation not only buys time for an emergency exploration but 
also prevents aspiration of blood and can avoid the “can’t ventilate” 
situation. In our case, the aspiration was prevented with this basic step.

Although surgical interventions are the current mainstay 
approach for treatment of torrential hemorrhage in a tracheostoma, 
endovascular occlusive balloons or stent grafts6,7 for placement 
during arteriography have provided another treatment option for 
such life-threatening bleeding. Endovascular repair is less invasive 
than open surgery, and usually has a shorter recovery period. Our 
patient was successfully treated by endovascular stent implantation. 
A recent case of fatal tracheocarotid artery fistula bleeding was also 
reported to have been successfully treated by endovascular stent 
implantation.8 We recommend that clinicians be aware of these 
options while facing uncontrolled tracheostomy bleeding.

We suggest simultaneous multimodal approach toward 
controlling the hemorrhage surgically or endoscopically, preventing 
aspiration and hemodynamic resuscitation. Expert management 
of all these modalities together helped our patient survive the 
catastrophe.

Co n c lu s i o n​
Deliberate hyperinflation of the cuff can tamponade the bleeding 
vessel. The tracheostomy tube should not be removed as this 

may cause aspiration and drowning in blood, as would changing 
to an oral or nasal endotracheal tube. Immediate interventional 
radiological procedures such as embolization or endovascular 
stent implantation are preferable over surgical exploration in a 
tertiary care setting.
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Fig. 2: Pseudoaneurysm from the trunk of the right brachiocephalic 
artery in aortic arch angiography

Fig. 1: Pseudoaneurysm corresponding to the margin of the 
tracheostomy tube


