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Case report

Extracorporeal life support-assisted airway foreign body
extraction in an infant: The story of Indian Esperanza, first

reported case from India
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Abstract

Introduction: Airway foreign body (FB) aspiration in children under the age of three years can be life-threatening.
Large airway FB may cause acute airway obstruction requiring immediate intervention. Airway FB extraction
carries significant risk to the patient, particularly when the FB are large and or impacted. In cases where the FB
cannot be removed, this may result in morbidity and catastrophic events such as cardiac arrest, hypoxic injury
or even mortality. Methods: We report a case of airway obstruction caused by an aspirated chicken bone in an
11-month-old infant. The FB was successfully extracted with the use of extracorporeal membrane oxygenation
(ECMO) to maintain oxygenation during the procedure. Results: Successful removal of the FB was achieved
without any significant hypoxia once the patient was placed on ECMO. Conclusion: Early initiation of ECMO in
cases involving large or impacted FB should be considered, especially if there is a perioperative risk of hypoxia
due to difficult removal or prolonged procedure. A multidisciplinary team approach clearly has an impact on the
outcomes in such cases.
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Introduction
Airway foreign bodies (FB) are more common in chil-
dren between one and five years of age. Large im-
pacted foreign objects in the airways carry a significant
risk of mortality in children (1). Airway obstruction can
lead to respiratory arrest, which may progress to car-
diac arrest due to prolonged hypoxia. Extracorporeal
membrane oxygenation (ECMO) is now an established
life-assist device for temporarily supporting respiratory
or cardiac failure (2,3). In addition to its multiple indica-
tions, its role as a bridge for patient stabilization before
foreign body removal is increasingly being recognized
(4-7). We report a case of airway obstruction caused
by an aspirated chicken bone in an 11-month-old in-
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fant, successfully extracted with the aid of extracorpo-
real life support (ECLS) tomaintain oxygenation during
the procedure.
The Institutional Ethics Committee (IEC) was con-

sulted, and the requirement for formal ethical approval
was waived.

Case Description
An 11-month-old infant was rushed to the emergency
room with complaints of altered sensorium, labored
breathing, and audible stridor. The infant had a history
of hospital admission at a primary care center over the
previous four days with similar complaints, for which
she had received supportive care. Detailed history re-
vealed that she had been fed chicken broth a week
earlier on a festive occasion. Computed tomography
of the chest showed collapse of the left upper lobe and
a radio-opaque, irregular opacity suspicious of a FB in
the subglottic location (Figure 1A). Diagnostic flexible
bronchoscopy using a ultrathin flexible bronchoscope
(Olympus BF-XP190, outer diameter 2.8 mm) under
conscious sedation confirmed a large obstructing FB
immediately below the vocal cords with extension to
the vocal cords causing luminal obstruction (Figure
1B).
Multiple attempts to extract the FB with rigid and

flexible forceps failed as the FB was impacted deep
into the mucosa. In view of desaturation, he was in-
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Figure 1: A - Computed tomography (CT) of the chest showing a radio-opaque, irregular opacity suspicious of a
foreign object in the subglottic location. B - Flexible bronchoscopy showing the foreign body (arrow) immediately
below the vocal cords with extension to the vocal cords.

tubated using a 3.0 mm uncuffed endotracheal tube
to secure the airway. Following intubation, the patient
maintained oxygenation for a while; however she de-
veloped sudden bradycardia followed by hypoxia lead-
ing to asystole, which required one cycle of cardiopul-
monary resuscitation (CPR) to achieve return of spon-
taneous circulation. A repeated chest CT was done
to assess the lung condition and FB, which showed
displacement of the FB in the right bronchus inter-
medius with bilateral lower lobe consolidations (Figure
2A). Given the need for CPR due to airway obstruction,
extracorporeal membrane oxygenation (ECMO) was
initiated, and the infant was placed on veno-arterial
extracorporeal life support (VA ECMO) to assist the in-
terventional procedure for removal of the FB from the
airways.
She was initiated on VA ECMO with right in-

ternal jugular vein (12 Fr cannula, Edwards Life-
sciences) and right common carotid (10 Fr cannula,
Medtronic Bio-Medicus) by surgical cutdown, with
flows at 0.4L/min and sweep gas of 1 L/min (Maquet
Getinge group). Upon ECMO initiation, oxygenation
was maintained, and the endotracheal tube was re-
moved. Bronchoscopy was performed using an ul-
trathin bronchoscope (Olympus BF-MP190F, outer di-
ameter 3.0 mm), which showed pooled secretions in
the tracheobronchial tree. A FB was found at the
right bronchus intermedius extending to the opening of
the right lower lobe bronchi (Figure 2B). Using a flexi-
ble bronchoscope (Olympus BF-P190, outer diameter
4.2 mm), the FB (chicken bone) was successfully ex-
tracted in two pieces, restoring luminal patency (Figure

3) via a laryngeal mask airway (LMA) as the airway
conduit.
The patient was then electively intubated using a 3.5

mm uncuffed endotracheal tube (ET) in view of sig-
nificant edema in the subglottic space following inter-
vention. With the initiation of mechanical ventilation,
ECMO was gradually weaned, and the patient was de-
cannulated in the operating theatre. She was subse-
quently weaned from mechanical ventilation support
the following day and was discharged on the 4th day
following admission with a room air oxygen saturation
of 96% in a stable condition. The parents were coun-
selled on optimal feeding practices.

Discussion
ECMO is a life-assist device used for temporarily sup-
porting respiratory or cardiac failure. The use of
ECMO began in 1954 in cardiac surgery and its first
application for respiratory failure was reported in 1972
(2). Since then, multiple uses of ECMO for respiratory
failure have been developed, the most common be-
ing acute respiratory distress syndrome (ARDS), pneu-
monia, and sepsis. During the COVID-19 pandemic,
ECMO was widely used as a supportive measure for
respiratory failure. (2,3).
There are two main types of ECMO: veno-arterial

(VA-ECMO), used for cardiac failure and veno-venous
(VV-ECMO), used for respiratory failure (3). Accord-
ing to the Extracorporeal Life Support Organization
(ELSO) guidelines, the use of ECMO is recommended
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Figure 2: A -Computed tomography (CT) showing a foreign body in the right bronchus intermedius. B - Flexible
bronchoscopy showing the foreign body (black arrow) in the right bronchus intermedius.

for patients with respiratory failure under specific indi-
cations (4). With the growing indications of ECMO,
its use has been extended to pediatric and neonatal
patients as well (5). The use of ECMO in this age
group began with pediatric cardiac surgery cases and
later expanded as a bridge to cardiac transplants in
cardiomyopathy patients (6). ECMO is now used for
various pediatric indications, the most common being
pneumonia, aspiration, or sepsis. Neonatal indica-
tions have included neonatal respiratory distress syn-
drome, persistent pulmonary hypertension of the new-
borns, congenital diaphragmatic hernia, and meco-
nium aspiration syndrome (7).
Another vital indication for ECMO is its use in CPR,

referred to as extracorporeal cardiopulmonary resusci-
tation (ECPR), where it rescues patients with sudden
cardiac arrest intractable to the standard life support
protocol (7,8). Shakoor et al., in a single-centre ret-
rospective study on the use of ECPR in the pediatric
population, included 70 patients who documented a
70% survival to decannulation and a 54% to discharge
(9). Our patient was an 11-month-old infant who ex-
perienced cardiac arrest following hypoxia due to a
FB in the airway. As a bridge to FB removal, ECPR
was conducted and the patient was successfully oxy-
genated until the FB was removed. There have been
only a handful of documented instances where ECMO
was utilized for stabilizing patients prior to FB removal.
Such cases are particularly rare in infants. Most cases
reported in the literature presented to the emergency
department with respiratory distress. Many of these
patients either suffered cardiac arrest during admis-
sion or were unresponsive on presentation (10,11).

The procedure of ECMO involves extensive moni-
toring due to anticoagulation required by the system
itself, and the hemodynamics of paediatric patients
are usually complex. This places the infant at in-
creased risk for life-threatening coagulopathy compli-
cations like bleeding and thrombosis. Hence, appro-
priate expertise is required for managing a paediatric
patient on ECMO. This case represents a rare occur-
rence globally and stands as a pioneering indication
of ECMO utilization as a temporary life support mea-
sure within our country’s medical landscape. The pa-
tient was decannulated in the theatre and discharged
home on day four with no hypoxic or residual damage.
This case report highlights that one should not avoid
using ECMO beyond its standard indications, as it is
the most crucial life-saving tool currently available.
Airway FB aspiration carries a potential life risk dur-

ing extraction, especially when the objects are too
large or impacted for a prolonged period of time. ECLS
stabilizes oxygenation, thereby giveing time to the op-
erator to make appropriate decisions for extraction, as
in this case. This case recalls the first neonatal patient,
Esperanza, who received successful ECMO treatment
for ARDS in 1975 (12).

Conclusion
Extracorporeal life support should be considered a
stabilization measure when airway intervention proce-
dures carry significant perioperative risks. It is impor-
tant that early decisions regarding ECMO are made in
cases of critical airway obstruction with involvement of
a multidisciplinary team.
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Figure 3: Extracted foreign body (chicken bone) in two pieces.
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