
Hosaka et al. Journal of Medical Case Reports           (2023) 17:65  
https://doi.org/10.1186/s13256-023-03799-z

CASE REPORT

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

Journal of
Medical Case Reports

Tracheoarterial fistula in a patient 
with amyotrophic lateral sclerosis successfully 
managed by overinflation of the tracheostomy 
tube cuff alone: a case report
Takashi Hosaka1,2,3*, Shintaro Furuno3, Makoto Terada1,2,3, Yumiko Hamano4, Kenichi Komatsu3, 
Katsuichiro Okubo3, Yasuaki Koyama5,6, Tetsu Suzuki1, Hiroshi Tsuji1, Akira Tamaoka1 and Taro Mizutani7 

Abstract 

Background Tracheoarterial fistula is the most devastating complication after tracheostomy, and its mortality, with-
out definitive treatment, approaches 100%. In general, the combination of bedside emergency management, that is, 
overinflation of the tracheostomy tube cuff, and definitive treatment such as surgical or endovascular intervention is 
necessary to prevent the poor outcome. Patients with neuromuscular diseases such as amyotrophic lateral sclerosis 
are susceptible to tracheoarterial fistula because of long-term mechanical ventilation and muscle weakness.

Case presentation We describe a case of tracheoarterial fistula in a Japanese 39-year-old patient with amyotrophic 
lateral sclerosis with long-term ventilator management. The patient was clinically diagnosed with a tracheoarterial 
fistula because of massive bleeding following sentinel hemorrhage. The massive hemorrhage was controlled by over-
inflation of the tracheostomy tube cuff alone, without definitive treatment.

Conclusions This case suggests overinflation of the tracheostomy tube cuff alone plays an important role, semi-per-
manently, in the management of tracheoarterial fistula, especially in cases where surgical or endovascular interven-
tion is not indicated. Clinicians taking care of patients with tracheostomy undergoing long-term mechanical ventila-
tion should be aware that tracheoarterial fistula might occur following tracheostomy.
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Background
Tracheoarterial fistula (TAF) is a very rare complica-
tion after tracheostomy with high mortality. While 
the majority of TAF occurs within 3–4  weeks after 
tracheostomy, the minority occurs after long-term 
tracheostomy [1]. Patients with neuromuscular dis-
eases, including amyotrophic lateral sclerosis (ALS), 
a common adult-onset motor neuron disease leading 
to respiratory failure due to progressive muscle weak-
ness and atrophy [2], are susceptible to TAF because 
of long-term tracheostomy and muscle weakness [3]. 
The clinical course of TAF presents with rapid dete-
rioration, and the prognosis of TAF is poor without 
immediate and appropriate treatments. Therefore, it is 
important to recognize early diagnostic signs of TAF, 
including sentinel tracheal hemorrhage, a small amount 
of hemoptysis, or pulsation of the tracheal cannula. In 
general, surgical or endovascular intervention is neces-
sary to treat TAF [4]. Herein, we report a case of TAF in 
a patient with ALS with long-term tracheostomy, suc-
cessfully managed by the overinflation of the tracheos-
tomy tube cuff alone.

Case presentation
A 39-year-old Japanese woman with sporadic ALS was 
brought to our emergency department because of mas-
sive airway hemorrhage. The patient had been mechani-
cally ventilated for 7  years at home after tracheostomy. 
The patient had received neither antiplatelet nor antico-
agulant agents, and her blood platelet count and coagu-
lability were within normal limits. The hemorrhage had 
already stopped on admission, and the enhanced com-
puterized tomography (CT) had not shown extravasation 
of contrast media (Fig.  1). Although the short distance 
(< 20  mm) between the posterior surface of the ster-
num and the anterior surface of the cervical spine may 
be a risk factor of TAF [5], the distance in this case was 
46  mm (Fig.  1D). Bronchoscopy through tracheostoma 
was unable to reveal the bleeding site, signs of inflamma-
tion, or severe granulation in the stoma and the trachea.

Twenty-seven hours after initial bleeding, massive pul-
satile tracheal hemorrhage occurred suddenly, causing 
severe desaturation. The patient was clinically diagnosed 
as TAF because of the massive bleeding following senti-
nel hemorrhage. Immediately, overinflation of the trache-
ostomy tube cuff was carried out to control the bleeding 
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Fig.1 Enhanced computerized tomography (CT) on hospital day 1. A, B Tracheostomy incision was placed at the level of third tracheal ring, and 
no spinal and arterial deformities were observed. C, D Although the innominate artery was in close proximity of the trachea, no extravasation 
of contrast media was shown in enhanced CT. D The arrow shows the distance (46 mm) between the posterior surface of the sternum and the 
anterior surface of the cervical spine
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in the patient, and was successful. Then, the patient was 
transferred to a tertiary hospital to seek definitive treat-
ment. However, it turned out that surgical or endovascu-
lar intervention was not indicated since the patient had 
severe comorbidities and the bleeding site was unclear. 
Thereafter, the patient was treated by overinflation of the 
tracheostomy tube cuff (33 mmHg) for 7 days, and then 
the cuff pressure was gradually reduced. Subsequently, 
tracheal hemorrhage did not occur and the patient was 
discharged. Since then, home care of the patient had been 
provided uneventfully for 20 months using an automatic 
tracheal tube cuff inflator.

Discussion
In this case, although the direct evidence of TAF such 
as extravasation of contrast media on enhanced CT or 
angiographic findings was unavailable, we clinically diag-
nosed the patient as TAF because of the clinical course, 
that is, the sudden massive pulsatile tracheal bleeding fol-
lowing the sentinel hemorrhage. Moreover, hemorrhage 
due to TAF had not recurred after the initial period, 
which was managed by the overinflation of the tracheos-
tomy tube cuff alone. To the best of our knowledge, this 
is the first report describing successful management of 
TAF hemorrhage by overinflation of tracheostomy tube 
cuff alone over months, without a need of any definitive 
treatment.

Since the prognosis of TAF is extremely poor, preven-
tion is very important. The basic mechanism of tracheal 
injury leading to TAF is mucosal erosion and necrosis 
due to continuous rubbing pressure on the tracheal wall 
by the cuff, tip of the tracheal tube, or angulated neck of 
tracheostomy tube. In addition, high cuff pressure, low 
tracheal incision, local infection, or long-term mechani-
cal ventilation contribute to the development of TAF [6, 
7]. Patients with neuromuscular diseases are more likely 
to develop TAF because of long-term mechanical ventila-
tion and muscle weakness [8–11]. Although our patient 
did not have common risk factors including local infec-
tion or low tracheal incision, long-term mechanical ven-
tilation as well as the lack of cuff pressure measurement 
at home might be related to the development of TAF. 
Therefore, the tracheostomy tube cuff pressure should 
be measured regularly and maintained under 25 mmHg 
ordinarily to prevent pressure necrosis [3]. In addition, 
locational changes in the tip of the tracheostomy tube 
due to muscle weakness, which continues to progress 
slowly even after tracheostomy, would cause late occur-
rence of TAF in patients with neuromuscular diseases [9]. 
Therefore, periodic monitoring of the tracheostomy tube 
alignment seems to be desirable in patients with ALS.

Both early diagnosis and prompt management play 
important roles to improve the poor prognosis of TAF. 

For early identification of TAF, any patient having peri-
stomal hemorrhage must be assumed to have bleeding 
from TAF and examined to find out the underlying causes 
[12, 13]. Pulsations of the tracheal cannula were reported 
in only 5% of the patients with TAF, whereas sentinel tra-
cheal hemorrhage was observed in over 50% of them [6, 
13]. Furthermore, although bronchoscopy and enhanced 
CT is sometimes helpful to detect the bleeding site, their 
diagnostic sensitivity is low [14]. Actually, bronchoscopy 
and enhanced CT in our case were unable to reveal the 
bleeding site. Consequently, sentinel tracheal hemor-
rhage would be the most available early diagnostic sign of 
TAF [12]. Thus, to improve the poor prognosis of TAF, if 
sentinel tracheal hemorrhage is observed, we should treat 
the patient immediately as TAF.

To avoid the fatal course of TAF, bedside emergency 
management with prompt diagnosis and definitive treat-
ments are desirable. The former, which is the first step to 
control tracheal hemorrhage, is overinflation of the tra-
cheostomy tube cuff. However, massive tracheal hemor-
rhage is not always controllable by the overinflation of the 
cuff alone [13]. Then, the mortality of TAF without surgi-
cal or endovascular intervention is extremely high [6, 12]. 
In this case, however, massive hemorrhage was controlled 
only by overinflation of the tube cuff and the patient sur-
vived. Tracheal tube cuff pressure over 36 mmHg causes 
the obstruction of blood flow in the tracheal mucosa [15]. 
It is widely accepted that high tracheal tube cuff pressure 
for long periods should be avoided concerning tracheal 
ischemia [16]. An experimental study using dogs with 
metal tubes and rubber cuffs demonstrated overinfla-
tion of tracheal tube cuff at 33 mmHg for 14 days caused 
tracheal stenosis later due to cartilage damage, but did 
not lead to apparent mucosal necrosis [17]. In our case, 
the overinflation of the tracheostomy cuff at a pressure 
of 33 mmHg continued for 7 days actually resulted in a 
favorable outcome, without fatal hemorrhage. Therefore, 
temporary overinflation at a pressure around 33 mmHg 
for about 7 days seemed to be a reasonable and accept-
able treatment. Moreover, automatic tracheal tube cuff 
inflator might be an effective tool to maintain an appro-
priate cuff pressure.

This case report has a couple of limitations. First, regard-
ing the diagnosis of TAF, as mentioned above, we were 
unable to obtain direct evidence of TAF by bronchoscopy 
and/or enhanced CT. A recent case series reported that, in 
four cases of TAF, enhanced CT was unable to demonstrate 
the lesion in any patient. These four patients were surgically 
treated after temporary overinflation of tracheostomy tube 
cuff and the diagnosis of TAF was confirmed [18]. There-
fore, absence of positive enhanced CT findings of TAF does 
not preclude the diagnosis of TAF. We do believe that our 
patient had TAF because of the clinical findings. Second, 
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there might be reporting bias regarding the management 
of TAF. It appears that TAF cases successfully treated by 
surgical or endovascular procedures have been actively 
reported [4–6, 8, 12–15, 18]. On the other hand, TAF cases 
with ambiguous diagnosis or unfavorable outcomes might 
not have been actively reported. Thus, possibly, cases of 
TAF managed by overinflation of tracheostomy tube cuff 
alone with favorable outcome exist and remain unreported 
due to the lack of evidence for diagnosis of TAF.

Conclusion
This case suggests that temporary overinflation of the 
tracheostomy tube cuff is not only an emergency meas-
ure, but also has potential as a final treatment in patients 
with TAF, especially in cases where surgical or endovas-
cular intervention is not indicated. Clinicians taking care 
of patients with tracheostomy undergoing long-term 
mechanical ventilation should be aware that TAF might 
occur after a long time following tracheostomy.
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