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An 84-Year-Old Woman with Shortness of  
Breath and Low Oxygen Saturation: “Think 
Outside the Box”

Abstract

An 84-year-old woman, who had been admitted to the emergency department (ED) several times because of  dyspnoea, was treated for acute 
exacerbation of  chronic respiratory failure without satisfactory clinical improvement. According to her medical history, 8 years earlier, she 
underwent a complicated cardiosurgical procedure that required tracheostomy and mechanical ventilation in the post-operative period for 45 
days. Traditional X-Ray did not show any abnormal findings; however, high resolution thorax computed tomography (HRCT) scan revealed a 
severe tracheal stenosis, which was confirmed with bronchoscopy, and required immediate tracheostomy. Tracheal stenosis is a rare but severe 
complication that should be suspected when a patient with previous tracheostomy presents to the ED with dyspnoea even if  tracheostomy had 
been closed many years before, because adaptive mechanism results in asymptomatic life for a long period.
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Introduction

Tracheal stenosis is a well-known complication of  tracheostomy. Its symptoms become highlighted when the trache-
al lumen is reduced by 50–75% (1). Many patients with tracheostomy are severely affected by the other pathologies, 
which may be misleading and side-tracking in the early diagnosis of  tracheal stenosis. 

We present a case of  tracheal stenosis that was diagnosed eight years after tracheostomy was closed; the patient was 
repeatedly misdiagnosed and treated for acute on chronic respiratory failure of  medical origin.

Case Presentation 

An 84-year-old woman with dyspnoea and low oxygen saturation (SpO2, 76%), with an FiO2 0.4 oxygen mask was 
admitted to the emergency department (ED). She was treated for acute on chronic respiratory failure with intra-
venous methylprednisolone and nebulized salbutamol, resulting in a slight clinical improvement. The patient had 
been admitted on multiple occasions for the same problem in the last 3 years and then discharged home with a final 
diagnosis of  acute exacerbation of  chronic respiratory failure. 

Eight years earlier, she underwent coronary artery bypass grafting plus aortic valve replacement and mitral valve 
repair; it was complicated by prolonged post-operative respiratory failure, requiring tracheostomy and mechanical 
ventilation. After 45 days, the mechanical ventilation was withdrawn, and tracheostomy was closed.
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In the ED, the patient appeared tachypnoeic (30 breaths min−1) 
using accessory respiratory muscles. The arterial blood gas re-
vealed severe hypoxemia with respiratory acidosis: pH, 7.28; 
partial pressure of  arterial oxygen (PaO2), 60 mm Hg; partial 
pressure of  arterial CO2 (PaCO2), 65 mm Hg; [HCOˉ3], 18 
mmol L−1; and base excess (BE), −4 mmol L−1; with a PaO2 /
fraction of  inspired oxygen (FiO2) ratio of  150 mm Hg; lactates, 
1.5 mmol L−1; body temperature, 36.5°C; heart rate (HR), 120 
beats min-1; and ambulatory blood pressure (ABP), 110/50 mm 
Hg. The 12-lead electrocardiogram (EKG) showed sinus tachy-
cardia with unspecific ST and T-wave changes. Troponin was 
0.6 ng mL-1 (normal value <0.045 ng mL-1). 

Chest auscultation revealed diffuse inspiratory and expirato-
ry wheezes. Chest X-ray was normal. Extended ultrasound 
examination excluded acute heart failure or lung parenchy-
ma disease. An urgent HRCT scan (Figure 1) revealed a 
concentric narrowing of  the tracheal lumen under the sub-
glottic cone with an obstruction of  the cross-section higher 
than 85%, confirmed by fibreoptic bronchoscopy (Figures 
2a, b). The patient immediately underwent tracheostomy 
after endotracheal intubation via the insertion of  an 11 Fr 
airway exchange catheter (AEC, Airway Exchange Cathe-
ter, Cook Medical LLC, Bloomington, IN, USA) through 
which an endotracheal tube of  4 mm internal diameter was 
positioned. 

Discussion

Most patients undergoing endotracheal intubation/tracheos-
tomy develop some degree of  tracheal stenosis. However, the 
symptoms become apparent only when the tracheal lumen is 
reduced by 50–75% (1, 2). Some patients nevertheless remain 
asymptomatic even under 70% of  stenosis of  the original lu-
men. In addition, many of  these patients are severely affected 
by the other pathologies that may pose a challenge to early 
clinical diagnosis. 

Main Points: 

•	 The case of  an 84-year-old female patient, with tracheostomy 
closed eight years prior, who presented to the ED with dyspnoea 
several times is reported.

•	 HRCT scan revealed, and bronchoscopy confirmed, a severe tra-
cheal stenosis, requiring immediate tracheostomy. 

•	 Adaptive mechanism results in a long asymptomatic period; hence, 
tracheal stenosis should be suspected when a patient with previous 
tracheostomy presents with dyspnoea, and can be confirmed by 
bronchoscopy.

Figure 1. Thoracic CT scan revealing concentric narrow-
ing of  the tracheal lumen under subglottic cone

Figure 2. a, b. Bronchoscopic visualization of  severe sub-
glottic tracheal stenosis following surgical tracheostomy

a

b
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Tracheal stenosis often occurs at the level or above the stoma, 
but below the vocal cords. It may also occur at the site of  the 
tracheostomy tube cuff or at the tube’s distal tip (2). 

The aetiology of  post-intubation/post-tracheostomy tracheal 
stenosis is multifactorial. One of  the most notable causes is 
the cuff pressure exceeding the mucosal capillary perfusion 
pressure (30 mm Hg). This ischemia leads to ulceration, chon-
dritis, and fibrosis within 3–6 weeks (3).

Onset of  stenosis usually ranges from 2–24 weeks following 
extubation, and the incidence increases with the duration of  
intubation (1, 4, 5).

The pathophysiological explanation for the slow progression 
of  tracheal stenosis symptoms is provided by the adaptive in-
spiratory time over the total respiratory cycle time (Ti/Ttot) 
(i.e. duty cycle).

For a given inspiratory load, the tidal volume is maintained 
because of  the increase in the neuromuscular output and in-
spiratory duration. This compensatory mechanism requires 
an appropriate balance between the energy supply and de-
mand. 

The energy demand increases proportionally with the in-
crease in pressure developed by the respiratory muscles, 
expressed as the ratio of  the maximum pressure developed 
(mean inspiratory pressure/maximal inspiratory pressure, Pi/
Pimax) and minute ventilation (Ve). Ve can also be analysed in 
terms of  the mean inspiratory flow rate (i.e., tidal volume/
inspiratory time, Vt/Ti) and the ratio Ti/Ttot. This analysis 
allows us to consider Vt/Ti as an index of  inspiratory driving 
and Ti/Ttot as an index of  respiratory timing. The latter is an 
important determinant of  the load imposed on the respirato-
ry muscles recruited during inspiratory time (6).

This implies that when an increase in Ve is required, the pa-
tient could adopt rapid shallow breathing pattern by increas-
ing the mean inspiratory flow or decreasing the inspiratory 
time or both. Moreover, the product of  Pi/Pimax and Ti/Ttot 
is a useful index, the so-called “tension time index (TTI)”, 
which defines the respiratory muscle failure, and is directly 
related to the endurance time. If  TTI exceeds the so-called 
“fatigue zone” of  0.15–0.18, the inspiratory load cannot be 
sustained indefinitely. When resistance to flow increases to 
the level such that the contraction of  the respiratory muscles 
cannot be sustained without fatigue, Vt/Ti cannot be further 
increased as it approaches the peak inspiratory flow (PIF). In 
these circumstances, ventilation can only be maintained by 
prolonging Ti/Ttot. Unfortunately, the inspiratory load and 
increase in Ti/Ttot are energetically counterproductive, lead-
ing to fatigue. For any given Ti/Ttot, the respiratory rate in-

creases with an accompanying decrease in Vt that worsens hy-
poxemia and leads to hypercapnia, which in turn aggravates 
the muscle fatigue (7).

For many years, our patient developed increased usage of  the 
inspiratory accessory muscles, which can explain the physio-
logical adaptive mechanisms. 

However, any infection or cardiac failure can lead to an in-
crease in oxygen consumption and respiratory decompensa-
tion. At any hospital, contact dyspnoea is misdiagnosed and 
treated as acute on chronic respiratory failure of  medical ori-
gin until bronchoscopy reveals the real nature of  the respira-
tory failure. 

Conclusion

This case report highlights the importance of  early recogni-
tion and management of  an uncommon and potentially le-
thal complication of  long intubation and tracheostomy, which 
is often interpreted as acute respiratory failure of  medical or-
igin. We found some explanations for the delayed diagnosis 
of  this patient’s tracheal stenosis: the rarity of  severe stenosis 
diagnosis at a long distance from the tracheostomy, co-exist-
ing severe illnesses that have hidden the suspicion of  tracheal 
stenosis, and lack of  bronchoscopy, which is not routinely per-
formed in emergency situations in patients with acute onset 
dyspnoea. The suspicion of  tracheal stenosis must arise even 
after a long time has passed since the patient underwent tra-
cheostomy, and the diagnosis can only be confirmed by bron-
choscopy.
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