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Tortuosity of the brachiocephalic artery complicated 
with arterial injury after tracheotomy: a case report
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ABSTRACT

Tracheotomy is an operation of the airway 
performed even on critical care patients. 
Surgical complications of tracheotomies 
are fatal. In this study, tortuosity of the 
brachiocephalic artery complicated with 
arterial injury was observed in a patient af-
ter tracheotomy. A 95-year-old woman in 
coma was admitted to our medical center. 
The patient needed airway management, 
and tracheal intubation was performed. 
The cause of the coma was extensive cer-
ebral infarction of the right middle cer-
ebral artery. It was expected that the coma 
would be prolonged, and a tracheotomy 
was performed after 7 days. Tortuosity of 
the brachiocephalic artery was confirmed 
with cervical computed tomography be-
fore surgery. The patient bled through 
the tracheostomy after 30 days. To arrest 
bleeding from the right common carotid 
artery, a vascular repair surgery was per-
formed. There was no recurrent bleeding 
after surgery. After 37 days, the patient died 
of deteriorating primary disease. Although 
tracheotomy is a common operation, at-
tention should be paid to abnormalities of 
blood vessels including tortuosity of the 
brachiocephalic artery.
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INTRODUCTION

Tracheotomy, an elementary surgery, is 
routinely performed by head and neck 
surgeons and primary care and emergency 
physicians; however, the development of 
surgical complications can be fatal. Gen-
eral complications of tracheotomy include 

tracheal, thyroid, esophageal, and vascular 
injuries. We present a case of tortuosity 
of the brachiocephalic artery complicated 
with arterial injury after tracheotomy. 

CASE PRESENTATION

A 95-year-old woman, presenting with 
consciousness of E1V1M4/GCS (eyes/ver-
bal/motor response/Glasgow Coma Scale) 
and a blood pressure of 192/104 mmHg, 
was admitted to our tertiary medical cent-
er after being found in a coma at a nursing 
home. She had been healthy until the pre-
vious day. Physical examination showed 
left Babinski reflex, left paralysis, and air-
way obstruction. In order to investigate the 
cause of her consciousness disturbance, 
head computed tomography (CT) was per-
formed, and extensive cerebral infarction 
in the right middle cerebral artery region 
was observed. Tissue plasminogen activa-
tor was not indicated for the treatment of 
cerebral infarction because the onset time 
was unknown. 
She was admitted to the intensive care unit 
to treat cerebral infarction and for airway 
management. Her consciousness distur-
bance was considered to be prolonged, 
making airway management necessary. Af-
ter 7 days, a tracheotomy was performed. 
A skin incision was made 4 cm toward 
the head side of the jugular notch at the 
cervical extension position. The subcuta-
neous tissues were bluntly dissected; the 
sternohyoid and sternothyroid muscles 
were divided into left and right. The pulsa-
tion of the soft tissue in the caudal surgi-
cal field was confirmed. Cervical CT was 
performed at the time of admission; tor-
tuosity of the brachiocephalic artery was 
observed (Figure 1). Without causing arte-
rial injury, the narrow part of the thyroid 

was peeled slightly to the left. A transverse 
incision was made in the trachea between 
the first and second tracheal cartilages and 
fenestrated in an inverted U shape. After 
the fenestration, a 7.5-mm tracheal can-
nula was inserted, and the operation was 
completed. The patient left the intensive 
care unit 15 days after the tracheotomy 
and was transferred to the general ward. 
The tracheotomy tube was exchanged 18 
days after surgery; no vascular pulsation or 
bleeding was observed. After 30 days, the 
patient began bleeding from the tracheoto-
my without an apparent trigger. The bleed-
ing site was confirmed; pressure was ap-
plied with the use of fingers directly from 
the tracheotomy hole to arrest bleeding. 
Bleeding from the right common carotid 
artery was suspected; a vascular repair sur-
gery was performed (Figure 2). There was 
no incidence of airway obstruction, such 
as asphyxia caused by clots. The bleeding 
had no influence on circulation. After 37 
days, the patient died of worsening prima-
ry disease. Written, informed consent was 
obtained from the patient for publication 
of this case report and any accompanying 
images. Ethical approval to report this case 
was not required.

DISCUSSION

We present a case of tortuosity of the bra-
chiocephalic artery complicated with right 
common carotid arterial injury after tra-
cheotomy. Although it was a major arterial 
injury, vascular repair surgery prevented 
mortality due to complications. When tra-
cheotomy is performed, the presence of 
tortuosity of the major artery in the neck 
is dangerous, and attention is necessary. If 
the presence of tortuosity of the major ar-
tery is suspected before the operation, we 
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suggest determining blood vessel position-
ing by contrast CT or ultrasound. 
Tortuosity of the brachiocephalic artery is 
considered to be caused by shortening of 
the artery in the cervical region in the ver-
tical direction due to the arteriosclerotic 
change accompanying aging and deviation 
to the head side of the aortic ostia caused 
by cardiac hypertrophy. (1) Horiguchi et 
al. reported that cervical vertebrae tend 
to shorten due to age-related changes in 
vertebral bodies and intervertebral discs in 
women. (2) It is reported that the elderly, 
females, and those with a history of hyper-
tension or deformed vertebrae have a high 
risk of tortuosity of the brachiocephalic ar-
tery. (2) Tracheotomy of these patients re-

quires caution. (2) Our patient was elderly, 
had a history of high blood pressure, and 
had deformation of the cervical vertebrae 
consistent with the high-risk group. 
Uematsu et al. reported that the main 
symptoms of brachiocephalic tortuosity 
are the presence of a pulsatile mass in the 
neck, swallowing disorders, and pressure 
excursion of the trachea. (3) Before per-
forming a tracheotomy, we recommend 
evaluating the cervical blood vessels with 
CT or ultrasound when a pulmonary mass 
in the neck or pressure excursion of the 
trachea is observed on X-ray.
Shlugman et al. reported death from ar-
terial injury due to percutaneous dilata-
tional tracheotomy (PDT) complications. 

(4) Because PDT is a blind puncture, it 
involves the risk of arterial injury due to 
anatomical abnormalities. Kimijima et al. 
reported cases wherein diagnosis of bra-
chiocephalic tortuosity was diagnosed by 
ultrasound before PDT. (5) When PDT is 
selected, it is necessary to evaluate blood 
vessels with CT or ultrasound to ensure 
sufficient safety. In this case, we were able 
to confirm the position of the brachioce-
phalic artery by touching the beat during 
operation. Therefore, we were able to incise 
the tracheostomy at a position away from 
the brachiocephalic artery. 
The incidence of hemorrhagic complica-
tions in tracheotomy has been reported 
to be 3.7%. (6) It is reported that postop-
erative bleeding occurs more often than 
intraoperative bleeding (6); our patient 
bled 30 days after the operation. For the 
best management of bleeding, pressure is 
manually applied under direct view. Jones 
et al. reported that pressure hemostasis 
with fingers and the jugular notch is the 
most effective method for bleeding man-
agement, and the success rate was 89%. (7) 
Thus, tracheostomy is considered safer for 
hemostasis than PDT.

CONCLUSION

Tracheotomy is a common operation, but 
attention should be paid to abnormalities 
of blood vessels including tortuosity of the 
brachiocephalic artery. Patients should be 
checked for a pulsatile mass in the neck; if 
the mass exists, the position should be ex-
amined with contrast CT or ultrasound for 
high-risk patients.
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Figure1. Neck computed tomography 
image

The slice level of this computed tomogra-
phy image shows that the brachiocephalic 
artery is running in front of the trachea. 
The arrow indicates the brachiocephalic 
artery.

Figure 2. Neck three-dimensional 
computed tomography image post 
operation

The bleeding point is the common carotid 
artery just bifurcated from the brachioce-
phalic artery. The bleeding point shows 
that the distance between the common 
carotid artery and the trachea is very close.
* Tracheal intubation tube


