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Fig. 1 Clinical course of the patient

Clinical course of the patient. Internal diameter (ID) of the tracheal wall at the cuff contact were measured on CT images. Cuff leak
of each ventilation cycle below 20mL or between 20 and 60mL was indicated by (+) or (++), respectively. Clinical events and
episodes were indicated by A, B and C.

A : The patient’s Spoz suddenly went down below 80%. An endoscopic investigation revealed that the tracheostomy tube was almost
occluded at the tip by the thick sputum. B : In order to maintain the cuff pressure below 20cmH20 we decided to allow a small amount
of cuff leakage per each ventilation cycle, and added an unheated cascade humidifier in line to keep sufficient humidification of the
airway. C : The leak completely disappeared 9 months later.

A B C

Fig.2 CT images at the level of the tracheal tube cuff
Chest CT images at the level of the tracheal tube cuff contact.
A 1 On admission. B : 10 months after the admission. C : 19 months after the admission. ID of the tracheal wall at the cuff contact
was 23.2mm, 29.3mm and 27.1mm, respectively.
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Fig. 3 Improved settlement of the tracheal tube
Examples of the better settlement of the tracheal tube and the catheter-mount.
A @ Placing the tracheal tube and the catheter-mount on a pad brought better stability while the patient moved. B : Pulling the
tracheal tube-wing downward toward the foot prevented the tracheal tube to slip out of the large tracheostomy stoma.
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Abstract

We describe our experience with a 75 year old male patient with the brain-stem infarction who was
mechanically ventilated for more than two years. Upon arrival at our Respiratory Care Unit, 8 months after the
stroke, we observed a large tracheostomy stoma (25X 15mm) where the tracheostomy tube-cuff could easily
slip out, and also leak air at every positive pressure inspiration cycle. In spite of a variety of attempts to
resolve these airway problems, 10 months had passed without achieving any improvement. Once, when the
patient’s Spoz suddenly went down below 80%, an endoscopic investigation revealed that the tracheostomy
tube was almost occluded at the tip by the thick sputum. Thickening of the sputum suggested that the heat-
moisture exchanger (HME) was insufficient to maintain appropriate airway humidity. A CT image showed an
enlarged tracheal wall diameter of 29.3mm in contact with the cuff, which previously was 23.2mm at the
patient’s time of admission. Cuff pressure was monitored at every nursing shift. Additions of cuff pressure to
avoid cuff-leaks seemed to frequently raise cuff pressure up around 30cmH20. This may have unintentionally
resulted in a further tracheaectasy.

Therefore, we decided to allow a small amount of intentional cuff leakage of less than 50~60mL per each
ventilation cycle, and to maintain the cuff pressure below 20cmH:20 in order to prevent any damage to the
tracheal wall mucosa in contact with the cuff. Since a continuous cuff leakage produced under humidification of
the airway due to excessively dry inspiration gas, we added an unheated cascade humidifier in line. After the
humidification was started, while allowing a small amount of cuff leakage, the tracheaectasy gradually
decreased over several months and the leak completely disappeared 9 months later.

Discussion
A combination of HME and unheated in-line cascade humidifier was beneficial to avoid insufficient airway
humidity caused by continuous cuff leakage in a long-term mechanically ventilated patient. We also discuss
important aspects of cuff management, including the maintenance of the tracheostomy tube with inflatable cuff
at the right position in the trachea, and appropriate cuff pressure.




