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Assessment of cough strength in patients with a tracheostomy
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To the Editor,

A patient’s weak cough has been identified as a risk factor

for re-intubation.1 It may also impair weaning in patients

with a tracheostomy.2 The study described herein assessed

whether cough strength is enhanced along with tracheal cuff

deflation with a one-way valve. This randomized crossover

study of mechanically ventilated, tracheostomized patients

in the intermediate intensive care unit was registered with

Clinical Trials.gov (NCT02566512).

The University of Manitoba Health Research Board

approved the study (May, 2016), and all patients provided

informed written consent. The study was conducted

between September 2015 and January 2017. A

convenience sample of 20 patients was chosen. The peak

expiratory flow rate (PEFR) while coughing was measured

by a respiratory therapist using an air zone peak expiratory

flow meter. With the tracheostomy cuff inflated, the PEFR

meter was attached to the tracheostomy tube. The patient

was instructed to take as deep a breath as possible and then

cough. With the tracheostomy cuff deflated, a one-way

valve (Shiley speaking valve) was attached to the

tracheostomy tube. The patient used a mouthpiece that

was connected to the PEFR meter. Nose clips were applied.

The patient was again instructed to take as deep a breath as

possible and then cough. All measurements were

performed four times and averaged. Patients were

randomized to begin with either the tracheal cuff inflated

as the first intervention (group 1) or with the tracheal cuff

deflated as the first intervention (group 2).

Data, reported as mean (standard deviation), were

compared using a paired Student’s t test. A value of

P\ 0.05 was considered statistical significant.

Twenty patients were enrolled in the study. Their mean

(standard deviation [SD]) age was 64 (13) yr, and they had

been on mechanical ventilation for 64 (20) days. Their

mean (SD) baseline vital capacity was 1,061 (337) mL and

maximum inspiratory pressure was -29.5 (9.4) cm H2O.

Among the 20 patients, 19 had a greater PEFR when

coughing with the tracheostomy cuff deflated (Figure). The

mean (SD) PEFR with the cuff deflated and a one-way

valve was 38% greater than when coughing through the

tracheostomy tube [161 (58) vs 100 (48) L�min-1]. The

randomization order had no effect on outcome. The patient

whose flow rate was lower with the cuff deflated was

subsequently found to have subglottic stenosis.

Among patients who require mechanical ventilation, 5-

15% exhibit a prolonged time for liberation from

mechanical ventilation, and most ultimately require

tracheostomy. Hernandez et al. showed that patients were

liberated more quickly when the tracheal cuff was deflated

during spontaneous breathing trials, and they had a lower

incidence of pulmonary infections.3

Trial registration: www.clinicaltrials.gov, NCT 02566512. Registered

June 23, 2015.
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Our study showed that patients’ cough strength

increases when they can use their glottis during tracheal

cuff deflation in conjunction with a one-way valve.

Intubated patients and those breathing via a tracheostomy

cannot make use of their glottis and are at a mechanical

disadvantage. Hence, they have less effective coughs.

Other benefits of cuff deflation include vocalization,

facilitation of swallowing and eating, and less need for

suctioning because of a stronger cough.

A weak cough was previously identified as a risk factor

for re-intubation. Smina et al. showed that intubated

patients with a peak expiratory flow rate \60 L�min-1

were five times more likely to require re-intubation and 19

times more likely to die during their hospital admission.1

Other studies have found that a PEFR of \60 L�min-1 is

associated with an increased risk of re-intubation.2,4,5

Among the 20 patients in the current study, five had a

PEFR that was less than the critical value for intubated

patients (60 L�min-1) when the tracheostomy cuff was

inflated.

These results suggest there may be an advantage to

deflating the tracheostomy tube cuff to facilitate weaning

because it allows a stronger cough, better clearance of

secretions, and decreased infections.3
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