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Dear Editor, 
Inspiratory muscle training is vital in the recovery of critically ill 
patients to promote pulmonary expansion, airway clearance, 
and respiratory muscle strengthening, and incentive spirometry 
aids in achieving this.1 It is designed by the manufacturer with 
a mouthpiece adaptor at the patient end.1 In tracheostomized 
patients, spirometr y use poses two challenges namely, 
attaching the device while allowing exhalation, and provision for 
oxygen therapy. The patient end adaptor of the spirometer has 
to be modified to connect it to the 15 mm universal connector 
of the tracheostomy tube. We designed a modification using 
the elbow connector of a breathing circuit and a catheter 
mount with a double-swivel port (Fig. 1). The flexible part of the 
catheter mount helps in 360-degree rotation of the spirometer 
according to patient comfort. The double swivel port has to be 
occluded with the finger of the respiratory therapist/patient 
during maximal inspiration and unblocked during expiration 
(Fig. 2).

Oxygen can be supplemented by connecting oxygen tubing 
to the gas sampling port of the elbow connector (Fig. 1). The 
presence of hypoxia in critically ill patients limits the use of 
flow-oriented incentive spirometry devices without an oxygen 
supplementation port. The simple adaptation we suggested could 
aid in lung expansion therapy without interruption of oxygen 
therapy.

Malhotra et al.2 and Goldstein et al.3 have suggested the 
use of a Wye adaptor for the application of incentive spirometry 
in tracheostomized patients. Bloria et al. proposed the use of a 
modified endotracheal tube as an adapter.4 These modifications 
have been demonstrated to be safe in tracheostomized patients.2–4 
We propose another simple, inexpensive adaptation of the incentive 
spirometer for application in tracheostomized patients. It can be 
easily made using the catheter mount and elbow connectors, 
which are ubiquitous in an intensive care unit. Adequate patient 
cooperation and understanding of the design modification are 
essential for effective use. 
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Figs 1A to C: Modified incentive spirometer assembly. (A) Incentive 
spirometer; (B) Elbow connector with gas sampling port (yellow arrow) 
for oxygen tubing connection; (C) Catheter mount with double-swivel 
port and flip-top cap (red arrow) for expiration
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Figs 2A and B: Technique of application during the respiratory cycle. (A) Occlusion of the double-swivel port during inspiration; (B) Venting of 
the double-swivel port during expiration
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