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As foreign body airway obstruction (FBAO) can be life-threatening, it has to be promptly diagnosed and treated.
We report a case series of three patients presenting to the emergency department with cardiac arrest due to
FBAO. In each case, ventilationwas difficult due to high airway resistance. As FBAOwas suspected, the emergency
physician did a prompt flexible bronchoscopy to confirm the diagnosis and retrieve the foreign body. Flexible
bronchoscopy is an important diagnostic and therapeutic tool for emergency airway management, and is a rela-
tively safe procedure if performed by a trained personnel. The life-saving benefits of bronchoscopy outweigh the
small risks of complications such as bleeding, desaturation and pneumothorax. In the three cases, the removal of
the obstructingmaterial led to immediate improvements in oxygenation and ventilation. The patients had return
of spontaneous circulation after cardiopulmonary resuscitation and definite airway control.

© 2021 Elsevier Inc. All rights reserved.
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1. Introduction

Foreign body airway obstruction (FBAO) is the fourth leading cause
of preventable death in the community (1), causing 1% of cardiac arrest
cases presenting to the hospital (2). This case series highlights emer-
gency physician-performed bronchoscopy in patients with FBAO who
presentedwith cardiac arrest at our emergency department (ED)within
2 years. Our ED is part of a tertiary hospital in Malaysia treating approx-
imately 190,000 patients and 300 cardiac arrest cases per year.

In FBAO, the location and degree of obstruction will determine the
outcome of the patient (3). Complete FBAO is usually lethal due to
asphyxiation (4). Igarashi recently described a newmulti-centre obser-
vational choking investigation (MOCHI) classification for FBAO and
found that the mortality was higher if the obstruction is located at the
trachea or bilateral main bronchus (type 2) compared to the upper
airway (type 1) (5).
.

During a cardiac arrest, immediate start of chest compression (6)
and early removal of the foreign body (7) are associatedwith good neu-
rological outcome. Foreign body identified at the upper airway above
the glottis during resuscitation can easily be visualized and removed
during laryngoscopy. However, if the foreign body cannot be removed,
intubation and use of positive pressure can force the foreign body to
the lower airway into one of the mainstem bronchi to maintain airway
patency (4).

Bronchoscopy is the gold standard for diagnosis and treatment of
FBAO of the lower airways (8). With a 90% success rate, flexible bron-
choscope superseded rigid bronchoscope as the first line tool in the
management of FBAO (9). Bronchoscopy procedures are often per-
formed by pulmonologists, intensivists, and otolaryngologists in a con-
trolled setting such as an operation theatre or special bronchoscopy
room (10-12). There is limited data on emergency physicians (EPs)
performing flexible bronchoscopy for FBAO (10).

To our knowledge, this is the first reported EP-performed flexible
bronchoscopy for removing FBAO in the ED.
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2. Case series

2.1. Case 1

A61-year-oldmanwhohadhypertension and diabetesmellitus pre-
sentedwith shortness of breath after choking during ameal. The patient
became unresponsive enroute to the hospital. On arrival at the ED, the
patient was found to be in asystole and cardiopulmonary resuscitation
(CPR) was commenced immediately.

The patient was intubated, and he attained return of spontaneous
circulation (ROSC) after 12 min of CPR. The patient was ventilated
with assist control (AC) mode and the tidal volume was set at 420 ml,
positive end expiratory pressure (PEEP) of 5 cm H2O, respiratory rate
of 18 per minute, inspiratory and expiratory ratio (I: E) of 1:2 and frac-
tion of inspired oxygen (FiO2) of 1.0. However, his oxygen saturation
(SPO2) of 85% could not be maintained and the ventilator alarm was
triggered due to high peak pressure above the pre-set 40 cm H2O The
endotracheal tubewas reconfirmed to be in place and cleared of any se-
cretions. Physical examination did not show evidence of pneumothorax
or lung pathology.

Airway obstruction was suspected as the cause of the cardiac arrest
based on the patient's history and clinical presentation. Flexible bron-
choscopy was performed and revealed a foreign body obstructing
more than 90% of tracheal lumen at the level above the carina (Fig. 1a,
Supplementary Video 1). Using bronchoscopy forceps, the foreign
body was removed (Fig. 1b).

His SPO2 improved to 100% and the peak pressure decreased to
20 cm H20. We were able to reduce his ventilator setting to a low
level at the set tidal volume of 400 ml, PEEP of 5 cm H20, rate of 15
breaths/min and FiO2 of 0.30. He was admitted to a critical care unit
and was discharged three days later with no neurological deficit.
Fig. 1. a: Emergency flexible bronchoscopy image revealing more than 90% foreign body obstru
flexible bronchoscopy forceps.
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2.2. Case 2

A 70-year-old female with a history of stroke and hypertension had
sudden onset of dyspneawhile eating. Her vitals at the prehospital were
blood pressure of 156/76mmHg, pulse rate of 134 beats per min, respi-
ratory rate of 30 breaths per min and SPO2 of 70% on room air.

Upon reaching the ED, she had stopped breathing andwas pulseless.
Cardiopulmonary resuscitation was commenced immediately, and her
airway was secured with an endotracheal tube. The ROSC was achieved
after fourminutes. Bag valvemask ventilationwas difficult. Shewas put
on synchronized intermittentmandatory ventilation (SIMV)modewith
the tidal volume set at 420ml, PEEP at 5 cmH20, pressure support (PS)
at 10 cmH20, FiO2 at 1.0, rate at 16 breaths/min and I:E ratio at 1:2. The
generated high peak inspiratory pressure (PIP) of 50 cm H20 and low
plateau pressure of 20 cm H20 pointed to a resistance problem.
Examination of her lungs revealed bilateral reduced air entry which
pointed to an obstruction at the trachea or above.

Flexible bronchoscopy showed a foreign body (partial denture)
obstructing air flow at the level of carina (Supplementary Video 2).
We successfully removed it with bronchoscopy forceps with no imme-
diate complication. Following the procedure, the FiO2 could be de-
creased to 0.4 and the PIP was down to 25 cm H20. She made an
uneventful recovery and was discharged well.

2.3. Case 3

A56-year-old gentlemanwith no knownmedical illness complained
of sudden onset of coughing and noisy breathing after a meal in a res-
taurant. Shortly after his arrival at the ED, he became restless and
cyanosed. He then developed cardiac arrest and was actively resusci-
tated. He was revived after intubation and 10 min of CPR. Post ROSC,
cting of the tracheal lumen above the carina. b: Post flexible bronchoscopy removal using



Fig. 1 (continued).
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his blood pressure was 135/87 mmHg and pulse rate was 135 beats per
min.

Hewas connected to the ventilator and put on SIMV volume control
mode with tidal volume of 480 ml, PEEP of 5 cmwater, respiratory rate
of 16/min, FiO2 of 1.0 and I:E ratio of 1:2. The pressure alarm of the
ventilator was triggered by the high peak inspiratory pressure of
50 cm H20. He was hypoxic with SPO2 ranging between 80 and 85%
on FiO2 of 1.0. Manual bagging ventilation was also noted to be
difficult with poor chest expansion bilaterally. The airway resistance
was high at 49 cm H20/l/s. A prompt check of the ventilator circuit
and endotracheal tube (ETT) did not reveal any problems.

Diagnostic flexible bronchoscopy was performed. A chunk of food
was seen obstructing the large airway above the carina (Fig. 2) and
was removed with forceps. Immediate improvement was shown
through the normalization of the SPO2 to 100% and decrease in the
peak inspiratory pressure to 20 cm H20. He was admitted to the ICU
for post resuscitation care and was later discharged home without any
neurological sequelae.

3. Discussion

The first removal of FBAO was performed in 1897 using a rigid
esophagoscope by Gustav Killian, a German laryngologist (13). Subse-
quently, flexible bronchoscopy was developed and its use expanded to
the ED for evaluation of the airway, adjunct in difficult intubation and
therapeutic pulmonary toileting (14,15).
25
Bronchoscopy is a safe procedure with low risk of mortality.
Although there are some risks of complications such as bleeding
(3–90%), desaturation (1–76%) and pneumothorax (0–4%), these are
outweighed by the bronchoscope's life-saving therapeutic benefits (16).

In the three cases in this report, we were faced with the challeng-
ing situation of refractory hypoxia post intubation which was time-
critical. A search for common causes of hypoxia such as equipment
failure, kinked or dislodged ETT, pneumothorax and bronchospasm
was unsuccessful. The history of sudden onset of breathing difficulty
during a meal and decreased bilateral air entry indicated FBAO. The
recent cardiac arrest and persistent hypoxia due to high airway resis-
tance warranted an immediate need to perform bronchoscopy to
confirm the diagnosis.

In our ED, all EPs had undergone a two-day hands-on workshop on
emergency bronchoscopy. Their skills are kept updated by regular train-
ing using airway manikin and bronchoscope simulator. We also have a
protocol to guide us on the use of flexible bronchoscope in cases of
suspected FBAO during cardiopulmonary resuscitation [Fig. 3].

In the cases mentioned, the Karl Storz flexible bronchoscope size 4
whichwas readily available in our EDwas used to evaluate the crashing
airway. Besides being an important diagnostic tool, it can be used for
therapeutic interventions such as suctioning of secretions and removal
of foreign body with the bronchoscope forceps.

To perform emergency bronchoscopy for suspected FBAO in the
ED, the operator will need basic knowledge of the normal anatomy
of the tracheobronchial tree. Apart from handling the bronchoscope



Fig. 2. Emergency flexible bronchoscopy showing a chunk of food obstructing.
the large airway above the carina.
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itself, the operator will also need to manoeuvre the device carefully
and grapple the foreign body firmly with the bronchoscopy forceps.
As the procedure will require deep concentration on the part of the
operator, another clinician should be present tomonitor the patient's
vital signs and respiratory mechanics during mechanical ventilation.

By inserting the bronchoscope into the endotracheal (ET) tube, we
were faced with the risk of worsening the ventilation of the patients
who already had high airway resistance. This is because the broncho-
scope limits gas flow in the tube resulting in increased airway pressure.
Most advanced ventilator will not fully deliver the desired tidal volume
when the set pressure limit is reached to prevent barotrauma. If the
pressure limit is increased to achieve the set tidal volume, this can
lead to dynamic hyperinflation due to incomplete emptying of the
lungs at the end of expiration which may cause pneumothorax (17).
Therefore, an ET tube size of at least 7.5 with an internal diameter that
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is at least 2 mm higher than the outer diameter of the bronchoscope is
recommended when bronchoscopy is planned (18).

Besides high airway pressures, air leak may also happen when per-
forming bronchoscopy in an intubated patient. This could be prevented
by the use of an appropriately sized rubberized opening on the catheter
mount that is suited to the diameter of the flexible bronchoscope with-
out significant effect on the tidal volume [Fig. 4]. Other potential prob-
lems that could be encountered in an emergency bronchoscope
include ventilator asynchrony, bronchospasm and bleeding due to
trauma. Deep sedation and muscle paralysis could mitigate these com-
plications (18).

Flexible bronchoscopy is an indispensable diagnostic and therapeu-
tic tool for themanagement of FBAO in the emergency situation. Further
studies are warranted to establish bronchoscopy as a reliable and safe
strategy for retrieval of foreign body by EPs.
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Fig. 4. A rubberized opening on the catheter mount.
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4. Conclusion

As FBAO requires immediate diagnosis and intervention in the
ED, flexible bronchoscopy can be performed by EPs as a life-saving
procedure.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ajem.2021.12.027.
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