
R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  2 5 3 1 – 2 5 3 4  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

Preventing aspiration incidents: redesigning 

inhalers for enhanced safety: A case study of coin 

aspiration✩ , ✩✩ 

Paul J. Karroum, MD 

a , Inderbir Padda, MD, MPH 

a , ∗, Gianpaolo Piccione, DO 

a , 
Razi Hashmi, MD 

a , Sophia Taik, MD 

a , Anusha Kavarthapu, MD 

a , Bhuvana Tantry, MD 

a , 
Kevin Villaneuva, MD 

b , Sandra Vandenborn, MD 

b , Juliana Otiwaah, MD 

b , Keith Diaz, MD 

c 

a Department of Internal Medicine, Richmond University Medical Center/Mount Sinai, Staten Island, NY, USA 

b School of Medicine, St. George’s University, True Blue, Grenada 
c Department of Pulmonary Medicine and Critical Care, Richmond University Medical Center/Mount Sinai, Staten 
Island, NY, USA 

a r t i c l e i n f o 

Article history: 

Received 13 January 2024 

Revised 2 March 2024 

Accepted 11 March 2024 

Keywords: 

Asthma 

Aspiration 

Coin 

Inhaler 

Pulmonary 

Prevention 

a b s t r a c t 

The conventional metered dose inhaler (MDI) has long served as a cornerstone in the man- 

agement of asthma and chronic obstructive pulmonary disease (COPD), affecting millions 

annually. Despite its advantages, a persistent challenge is seen in the form of patient edu- 

cation and the unchanged design of these inhalers since their inception in 1956. This lack 

of progress in MDI design has inadvertently contributed to incidences of foreign body in- 

halation. In this case presentation we report a 50-year-old male with a past medical history 

of asthma, who faced an incident of foreign body inhalation with use of his inhaler. The 

patient aspirated a dime when he administered his inhaler, as it had become lodged in the 

device’s mouthpiece, which was uncapped. This case, like many others, demonstrates the 

need for innovative changes in MDI inhaler design. While numerous articles or cases con- 

centrate on foreign body removal, the primary objective of this case report is to investigate 

preventative measures and solutions aimed at averting incidents of inhalation. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

Patients suffering from asthma and chronic obstructive pul-
monary disease (COPD) represent a large portion of the United
✩ Acknowledgments: None. 
✩✩ Competing Interests: The authors declare that they have no known  

have appeared to influence the work reported in this paper. 
∗ Corresponding author. 

E-mail address: ipadda@rumcsi.org (I. Padda). 
https://doi.org/10.1016/j.radcr.2024.03.020 
1930-0433/© 2024 The Authors. Published by Elsevier Inc. on behalf of U
CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4
competing financial interests or personal relationships that could

States population, with an annual total of around 40 million
[ 1 ,2 ]. The cornerstone of treatment for both conditions in-
volve the use of inhalers to manage both daily symptoms
as well as acute exacerbations. However, 1 of the barriers
to the successful management of these diseases is the lack
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of patient education and training regarding the use of these
devices. The initial design for the inhaler was conceived
in 1956 by George L. Maison of Riker Pharmaceuticals, now
known as 3M. Inspired by his 13-year-old daughter’s strug-
gle with Asthma and the challenges associated with medi-
cation administration, he directed his company towards cre-
ating the now widely used metered dose inhaler (MDI) [3] .
The design of the modern MDI has been largely unchanged
since the initial Riker design. This case underscores the ne-
cessity for revisiting the design of such devices, with the aim
of ensuring their safe and cost-effective use by patients. It em-
phasizes the importance of continuous improvement in med-
ical device design to enhance patient safety and treatment
efficacy. 

Case report 

A 50-year-old male patient with a history of asthma, managed
by his primary care physician, was admitted to the hospital
following a sudden onset of dyspnea. His past medical history
includes asthma, hypertension (HTN), gout, type II diabetes
mellitus (T2DM), hyperlipidemia (HLD), and iron deficiency
anemia (IDA). Despite the absence of wheezing, his air move-
ment was noticeably restricted over the right side of his chest.
All laboratory test results and vital signs were within the
normal limits. During his stay in the emergency department,
a chest X-ray (CXR) and computed tomography (CT) scan was
conducted, revealing a round, slender object, presumed to be
a coin, situated just above the carina, inclined towards the
right main stem bronchus ( Figs. 1 and 2 ). Upon identification
of the foreign object, an urgent bronchoscopy was planned
 

Fig. 1 – This figure depicts the anterior-posterior, posterior-anter
hyperdense structure against the posterior surface of the distal t
likely representing an aspirated foreign metallic object. No signs
to extract the coin and alleviate the obstruction. The patient
was subsequently transferred to the operating room, where
anesthesia was administered prior to the procedure. The ini-
tial strategy entailed a bag retrieval following the placement
of a laryngeal mask airway. However, despite best efforts, this
approach proved unsuccessful, necessitating the use of a trig-
ger grasp. This adjusted technique successfully facilitated the
extraction of a United States Dime ( Fig. 3 ). The patient expe-
rienced immediate relief and significant improvement in his
breathing. 

Further investigation revealed that the patient had as-
pirated the coin while using his inhaler during the initial
onset of dyspnea. Unbeknownst to him, a dime had been
lodged in the mouthpiece of his uncapped inhaler, leading to
the accidental aspiration when he administered the medica-
tion. Postprocedure, the patient was discharged home without
any complications. However, the incident caused considerable
emotional distress and instilled a lasting hesitancy towards
using his rescue inhaler. 

Current design 

MDI’s currently use an active drug mixed in a solution with
a solvent and a surfactant chemical. These are mixed into a
delivery vehicle (often a pressurized canister) and the patient
is able to self-administer the therapy after training [4] . With
the increased focus on environmental health, a push is being
made to move away from these pressurized canisters to re-
duce ozone decaying chemicals. The medical field has been
exempting from these environmental regulations to keep the
cost of production down for patients. However, there is an
expectation of change within the industry. This desire to be
ior, lateral chest X-ray: 2 × 2 × 0.2 cm well-circumscribed 

rachea and projecting over the region of the carina. Most 
 of lung collapse. 
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Fig. 2 – This figure depicts the axial, coronal, sagittal CT scan noncontrast; bone window: Outer Ring attached to the foreign 

body suggesting that this metallic structure could represent a round watch battery. Distal airways remain patent. 

Fig. 3 – Endoscopic imaging showing retrieval of the coin within the trachea clipped with a serrated clip rather than a 
smooth clip. Post procedure removal of the foreign body. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

more environmentally friendly may provide a good opportu-
nity to implement changes to the industry standard. The cur-
rent safety measure includes a removable cap which slides
over the mouthpiece [ 3 ,5 ]. 

This current safety standard may be one of the simplest
designs, however there is a potential for human error. Patients
often lose the cap, or forget to use it. Multiple cases have been
reported in literature with the root cause being user error due
to lack of inhaler cap. Blake, Lucinda Katharine McCowan et al.
reported a case of a 41-year-old female at a new year’s eve
party when she urgently needed to use her inhaler. Her un-
capped albuterol rescue inhaler had a heart shaped earring in-
side the mouthpiece which she aspirated causing a very simi-
lar presentation to our patient. Endobronchial retrieval was re-
quired to clear the subtotal obstruction [6] . As reported in mul-
tiple previous reports, similar cases with small objects such as
pennies, 5 pence coins, and plastic cable slip covers have been
aspirated [ 7 –9 ]. In all of the above cases reported, a common
denominator was the lack of inhaler cap preventing foreign
objects being wedged in the mouthpiece area. 
Discussion 

Inhalers are oftentimes the mainstay treatment for millions
of patients in the US and worldwide. There have been a few
updates to the safety design since its initial introduction in the
50s. A large number of inhalers still utilize the same overall
design and have not undergone many changes. The biggest
push in updating inhaler designs revolve around the ability to
administer a larger dose in a quicker time span to help expand
the scope of diseases an inhaler could be used for [10] . 

When exploring possible ways to mitigate accidental aspi-
rations, an alternate design of the mouthpiece should be con-
sidered. All-in-one designs are oftentimes preferred for both
simplicity and durability. Two potential alternatives include
either a gated, or a cross weaved mouthpiece. Some of the
newer inhaler designs from brand name manufacturers uti-
lize a sliding gated mouthpiece already. Unfortunately, one of
the most frequently used inhalers which patients incur com-
plications from are the generic albuterol formulation inhalers.
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Both of these design changes can prevent accidental as-
pirations from occurring, while maintaining a simple to use
safety system. The cross weaved design’s major limitation is
the potential for trapping medication on the backside of the
thatching, leading to buildup and ultimately clogging of the
opening. This should be taken under consideration with the
introduction of new aerosol formulations that have an in-
creased viscosity. 

In addition to design changes, it will still be important to
reiterate proper inhaler technique with current inhalers, as
well as any new designs. With the market expanding and
MDI’s being utilized for a number of different diseases, con-
fusion between different designs will lead to inadequate uti-
lization. Providing hands on training and re-enforcing proper
technique can help mitigate accidental aspirations as well as
other potential complications. 

Conclusion 

The authors of this case presentation report a preventable
coin aspiration in a 50-year-old male with multiple comor-
bidities. The authors review the current inhaler designs and
discuss 2 proposed designs both require little to no patient
engagement to operate correctly. All inhalers should incorpo-
rate improved safety features especially as the incidence and
prevalence of Asthma or COPD increases, and inhalers are a
mainstay of treatment. This case highlights the ongoing prob-
lem with current inhaler designs. 

Patient consent 

We would like to confirm that the case information in this
manuscript titled “Preventing Aspiration Incidents: Redesign-
ing Inhalers for Enhanced Safety – A Case Study of Coin Aspi-
ration” has been provided with informed consent from the pa-
tient presented. The patient has given permission to appear in
the case information in the print, online, and licensed versions
of a medical journal. The patient has been offered the oppor-
tunity to read the general description of what this manuscript
contains and review all the included photographs of the inves-
tigations done and submitted for publication. 
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