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ABSTRACT

Tracheo-innominate �stula (TIF) is a rare but frequently fatal complication of tracheostomy. We report two patients 

who developed TIF after low tracheostomy placement. A 47-year-old woman developed sentinel bleeding 16 days 

after tracheostomy. Imaging revealed a brachiocephalic artery pseudoaneurysm; despite endovascular stenting, fatal 

rebleeding occurred two months later. A 15-year-old male with long-term tracheostomy dependence presented with 

progressive bleeding. Angiography demonstrated active extravasation from the brachiocephalic artery, and covered 

stent grafting achieved sustained hemostasis. In both patients, the tracheostomy stoma was located 35–38 mm below 

the cricoid cartilage, below the third tracheal ring. Low tracheostomy may therefore represent a modi�able anatomical 

risk factor for TIF. Sentinel bleeding requires immediate evaluation, and long-term surveillance is necessary after 

endovascular treatment because delayed rebleeding may occur.

KEY WORDS: Tracheostomy; Fistula; Hemorrhage; Endovascular procedures.

Introduction

Tracheo-innominate fistula (TIF) is a rare but catastrophic 
complication of tracheostomy, occurring in fewer than 1% 

of patients and often proving fatal without prompt interven-

tion.
1–3)

 It results from erosion of the anterior tracheal wall 

into the brachiocephalic artery; sentinel bleeding should 
therefore prompt immediate evaluation.

1,4,5)
 Reported risk 

factors include high cuff pressure, tube movement, infection, 
radiotherapy, corticosteroid use, and tracheostomy below the 
third tracheal ring, which increases tube-artery contact.1,3,6,7)

 

Although endovascular treatment can rapidly control hemor-

rhage, recurrent bleeding remains a concern.8,9)
 We report two 

patients with radiologically documented low tracheostomy 

who had contrasting outcomes after endovascular treatment.

Case 1

A 47-year-old woman with moyamoya disease, prior car-

diac valve surgery, and hyperthyroidism presented with a 

massive right subcortical intracerebral hemorrhage. Surgical 
tracheostomy was performed on May 30, 2025, using a 7.5-

mm Portex Blue Line Ultra
® tube (Smiths Medical, Min-

neapolis, MN, USA); cuff pressure was maintained at ap-

proximately 28 cmH₂O during mechanical ventilation. She 
was not receiving anticoagulant or antiplatelet therapy when 

TIF developed. Low tracheostomy was defined as a stoma 
below the third tracheal ring. On sagittal reconstructed CT, 
the distance from the inferior cricoid border to the stoma 
center was measured with a PACS electronic caliper as a 

supplementary quantitative measure. The stoma was 35.4 
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mm below the cricoid and below the third ring (Fig. 1A). Six-

teen days after tracheostomy, sentinel bleeding progressed 
to active hemorrhage. CT showed a brachiocephalic artery 
pseudoaneurysm consistent with TIF (Fig. 2). Endovascular 

stenting achieved temporary stabilization. Follow-up CT 
showed exclusion of the pseudoaneurysm but a tubular en-

hancing structure anterior to the stent, raising concern for 

persistent or recurrent fistulous bleeding (Fig. 3). Approxi-

mately two months later, massive rebleeding occurred. De-

spite emergency embolization, the patient deteriorated and 
died; no surgical or pathologic confirmation of the rebleed-

ing mechanism was available.

Case 2

A 15-year-old boy with intractable epilepsy, severe scoli-
osis, and continuous home mechanical ventilation underwent 

surgical tracheostomy on August 24, 2023, using a 6.0-mm 

Portex Blue Line Ultra
® tube with a cuff pressure of approx-

imately 28 cmH₂O. About 30 months later, minor stomal 
bleeding rapidly progressed to massive hemorrhage during 
tube exchange. The tube was reinserted and the cuff hyperin-

flated for temporary hemostasis. CT showed the stoma 38.6 
mm below the cricoid, below the third tracheal ring, and in 
close proximity to the brachiocephalic artery (Fig. 1B and 4). 

Angiography demonstrated active extravasation from the 

brachiocephalic artery (Fig. 5A). Covered stent-graft place-

ment achieved immediate hemostasis (Fig. 5B), and the pa-

tient recovered without recurrent bleeding before discharge.

Fig. 1. Sagittal computed tomography images demonstrating low 

tracheostomy level in both cases. (A) Case 1. The hyoid bone, thyroid 

cartilage, and cricoid cartilage are indicated to illustrate the cervical 

anatomical landmarks. The distance from the inferior border of the 

cricoid cartilage to the tracheostomy stoma was 35.4 mm. (B) Case 2. 

Sagittal computed tomography image demonstrates a similarly low 

tracheostomy. The distance from the inferior border of the cricoid 

cartilage to the tracheostomy stoma was 38.6 mm. In both cases, the 

tracheostomy was created at a relatively low cervical level, illustrating 

the similarly low tracheostomy level observed in both patients.

A B

Fig. 2. Contrast-enhanced CT demonstrating a pseudoaneurysm (arrows) arising from the right brachiocephalic artery adjacent to the tra-

cheostomy site, consistent with tracheo-innominate artery �stula (Case 1). The lesion is located along the anterior wall of the trachea, sup-

porting the diagnosis of vascular erosion secondary to tracheostomy (A: axial, B: sagittal, C: coronal). 

A B C

Fig. 3. Follow-up contrast-enhanced CT after endovascular stent 

placement in the brachiocephalic artery (Case 1). (A) The endovas-

cular stent is visualized within the vessel (arrow), and the previously 

seen pseudoaneurysm is no longer visualized. (B) Anterior to the 

stent, a tubular enhancing structure (long arrows) is noted, raising 

suspicion for persistent or recurrent bleeding.

A B
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Discussion

TIF is attributed to pressure necrosis from repeated 
contact between the tracheostomy tube or cuff and the 
brachiocephalic artery.1,3) In both patients, the stoma was 
below the third ring and 35.4–38.6 mm below the cricoid 
(Fig. 1). These similar distances should not be interpreted 
as a disease-specific threshold because cervical dimensions 
vary with age and body habitus and no control group was 
available. They only support the shared radiologic finding of 
a low stoma. In Case 2, severe scoliosis and postural defor-

mity may have altered cervical and mediastinal alignment, 

increased tube-artery contact, and made identification of 
tracheal landmarks difÏcult.10)

 Thus, low tracheostomy and 

scoliosis-related distortion likely acted together, and their 

relative contributions cannot be determined.
Endovascular treatment provides rapid, less invasive 

hemorrhage control in unstable or medically fragile pa-

tients.
8,9,11,12)

 Both patients were considered poor candidates 

for emergent open repair because of severe underlying con-

ditions and the need for immediate hemostasis. However, 

among 27 endovascularly treated patients in a systematic 

review, 18.5% required repeat intervention for rebleed-

ing, 11.1% required rescue sternotomy, and mortality was 

29.6%.
13)

 Endovascular treatment may therefore serve as 

a bridge rather than definitive therapy because recurrent 
bleeding, infection, stent migration, occlusion, or a per-
sistent fistula may occur.8,9)

The delayed fatal rebleeding in Case 1 may have resulted 
from persistent tube pressure, incomplete stent endothelial-
ization, recurrent pseudoaneurysm, infection, or migration, 
although the exact mechanism remains speculative.

8,9)
 Long-

term clinical and imaging surveillance is therefore warrant-

ed even after technical success. In both patients, sentinel 
bleeding was the earliest clue. Even minor stomal bleeding 
should prompt airway stabilization, cuff hyperinflation, an-

Fig. 4. Anatomical relationship between the tracheostomy site and the brachiocephalic artery in Case 2. Imaging demonstrates the prox-

imity between the tracheostomy tube and the brachiocephalic artery (arrows), illustrating the close anatomical relationship between the 

tracheostomy tube and the brachiocephalic artery, which may predispose to chronic vascular erosion (A: coronal, B: sagittal, C: axial).

A B C

Fig. 5. Angiographic �ndings in Case 2. (A) Digital subtraction angi-

ography demonstrating active contrast extravasation above the over-

in�ated cu� (arrow) from the right brachiocephalic artery, consistent 

with tracheo-innominate �stula. (B) Post-procedural angiography af-

ter deployment of a covered stent graft, showing complete cessation 

of extravasation and restoration of vascular continuity.

A B
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giographic or CT evaluation, and definitive intervention.1,4,5)

Prevention requires direct identification of the cricoid carti-
lage and tracheal rings and creation of the stoma at the second 

or third ring whenever possible.4)
 In patients with distorted 

anatomy, preoperative CT review and preprocedural ultraso-

nography may delineate the brachiocephalic artery and aberrant 
pretracheal vessels, while bronchoscopic guidance may con-

firm the intraluminal level and tube/cuff position.10,14)
 Routine 

fluoroscopy is not established for standard tracheostomy.
This report is limited by its two-case design, the marked 

heterogeneity in age, underlying disease, ventilation dura-

tion, interval to TIF, and spinal anatomy, and the absence 
of pathologic confirmation of rebleeding in Case 1. These 
factors preclude causal inference or separation of the inde-

pendent effect of low tracheostomy. Nevertheless, the cases 
support careful control of tracheostomy level, urgent evalu-

ation of sentinel bleeding, and prolonged surveillance after 
endovascular treatment 
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