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Abstract: The risk of foreign body aspiration associated with uncapped handheld metered-dose inhalers (MDIs) is under-
estimated. We report a case in which a plastic cable clip accidentally lodged in the mouthpiece of an uncapped pressurized
MDI was aspirated during its use. A literature search revealed 16 other cases of foreign body aspiration associated with
uncapped handheld inhalers, all but one of which were pressurized inhalers. Patients should be informed of the risk of foreign
body aspiration associated with uncapped pocket inhalers. The use of an uncuffed armoured tracheal tube with a separate
oxygen tubing during flexible bronchoscopy for foreign body removal ensures a safe airway. Foreign bodies that exceed the

lumen size of the tracheal tube can be pulled to the distal opening with forceps and removed when the tube is withdrawn.

Plain Language Summary: Handheld pocket inhalers have significantly improved the treatment of patients with chronic obstructive
pulmonary disease. We report a case in which a plastic cable clip accidentally lodged in the mouthpiece of an uncapped pressurized pocket
inhaler was aspirated during its use. Depressing the plunger of the inhaler released the inhalant in a high-velocity spray, which was inhaled
with a deep breath while simultaneously aspirating the plastic cable clip. The risk of foreign body aspiration associated with uncapped
pressurized metered-dose inhalers is underestimated. Patients using pocket inhalers should be informed of the risk of foreign body
aspiration with uncapped inhalers. Inhalers should always be kept capped except during use to prevent small objects from accidentally
entering the mouthpiece. The cap of the inhaler mouthpiece should only be removed when the inhaler is used. Foreign bodies that have
accidentally become lodged in the mouthpiece of an inhaler and aspirated into the lungs can usually be removed by specialists during

a short outpatient procedure.

Keywords: foreign body aspiration, metered-dose inhaler, removal of aspirated foreign bodies, uncuffed armoured tracheal tube with
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Introduction

Handheld pocket inhalers have significantly improved the treatment of patients with chronic obstructive pulmonary
disease (COPD) and bronchial asthma. Proper handling and storage are prerequisites for efficacy and safety. We report
a case of foreign body aspiration associated with the use of an uncapped pressurized inhaler. To obtain data on the
incidence and relevance of such a rare complication associated with uncapped pocket inhalers, we searched the medical
literature for other reported cases.

Case Report
A 45-year old male presented to the emergency department of a tertiary university hospital complaining about worsening
respiratory distress after using a pressurized metered-dose salbutamol inhaler one hour earlier. He reported a foreign body
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sensation below the larynx that started immediately after using the salbutamol inhaler. Since then, the respiratory distress
worsened and he began to cough up bloody discolored sputum. Vital parameters were as follows: Blood pressure 131/67
mmHg, breathing rate 22/min, heart rate 103/min. Oxygen saturation was 92% on room air. Auscultation revealed
wheezing breath sounds over both lungs. The patient’s history revealed COPD, with an as needed use of a salbutamol
pressurized metered-dose inhaler, and chronic cigarette smoking. Chest x-ray revealed signs of emphysema and no
foreign body.

Because of the intensive sensation of a foreign body in the patient’s throat, we performed an emergency flexible broncho-
scopy under sedation with midazolam and propofol. A bronchoscopy-guided oral endotracheal intubation was performed using
an uncuffed armoured Riisch BronchoFlex tracheal tube (inner diameter 7.5 mm) with separate oxygen tubing.

On inspection of the bronchi, a plastic cable clip (Figure 1) was visualized occluding the terminal right main
bronchus. The foreign body was grasped with a foreign body removal forceps and pulled up to the distal end of the
endotracheal tube. Since the cable clip was larger than the tube’s inner diameter, forceps and tube were removed together.
After awakening from sedation the patient reported complete resolution of his complaints and was discharged from the
hospital two hours later.

The patient reported to have had the plastic cable clip in the same trouser pocket as his uncapped salbutamol inhaler.
The clip must have inadvertently been dislodged into the mouthpiece lumen of the inhaler (Figure 1) so that it was
inhaled while using the salbutamol inhaler (Figure 2).

Discussion

Aspiration of a foreign body hidden in an uncapped handheld inhaler carried in the pocket is an infrequent cause of
foreign body aspiration. We performed a literature search in the PubMed database using the terms “foreign body
aspiration” and “uncapped inhaler” through December 31, 2022. In addition we screened cited literature of cases
reported and journal review articles dealing with foreign body aspiration.

Sixteen previous reports of foreign body aspiration in adults associated with uncapped pocket inhalers necessitating
removal by bronchoscopy were retrieved.''® Objects aspirated included coins, lid of a make-up pencil, tablet, peanut,
valve cap from a car tyre, cap of a nasal spray bottle, plastic cigarette filter, earring, LED light bulb, and plastic rawl plug
with screw. With the exception of one case'' the inhalers were pressurized inhalers such as jet inhalers or pressurized
metered-dose inhalers. This suggests that the risk could be considerable lower with other inhalers, such as dry powder

inhalers or soft mist inhalers.
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Figure | Plastic cable clip (left side: top, bottom, and side views) that accidentally got caught in the mouthpiece of the uncapped metered inhaler (right side) and was
aspirated into the lung during inhalation.
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Figure 2 Use of a pressurized inhaler and aspiration of a plastic cable clip that was accidentally in the mouthpiece of the inhaler before use (Figure 1). The inhaler was stored
in the pocket without the cap after it was lost. Depressing the inhaler plunger resulted in the release of the inhalent within high velocity spray, which was inhaled with a deep
breath while simultaneously aspirating the plastic cable clip into the lung.

Notably, in seven out of 16 patients reported chest x-ray failed to demonstrate aspirated foreign bodies. Flexible or rigid
bronchoscopy were used in six cases each, while the procedure for removal had not been reported in the remaining four cases.

Two other patients aspirated a capsule fragment and earwigs, respectively, but were eventually able to expectorate
them.>!” In a further case obstruction of the larynx by an inhaled coin hidden in an uncapped inhaler necessitated
laryngoscopic removal.'®

The actual number of cases of foreign body aspiration after use of uncapped pressurized metered inhalers is possibly
underestimated. The United Kingdom (UK) Medicines and Healthcare products Regulatory Agency (MHRA) reported to
have received 22 reports from accidental inhalation of the mouthpiece cover or loose objects trapped in the inhaler when
stored by patients since 1987 and to be aware of 36 such cases reported outside of the UK.'® Reports included cases with
pharyngeal injuries and aspirated foreign bodies requiring removal by bronchoscopy or surgery.

Flexible bronchoscopy can replace rigid bronchoscopy for removal of aspirated foreign bodies in adults in most
cases.”’ Use of a tracheal tube providing a secure airway has been recommended to perform interventional flexible
bronchoscopies.”’ An uncuffed armoured tracheal tube with separate oxygen tubing optimally fulfils this requirement.
Foreign bodies extending the lumen size of the tracheal tube can be pulled up to the distal aperture and removed while
withdrawing the tube.

Our case shows that foreign body aspiration may be associated with the use of uncapped metered-dose inhalers with
objects accidentally placed in the mouthpiece. Patients using inhalers need to be informed about the risk of foreign body
aspiration associated with uncapped handheld inhalers. Patient education should state that inhalers should always be kept
capped except during use and checked for small objects in the mouthpiece before use. The cap of the inhaler mouthpiece
should only be removed when the inhaler is used.
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