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Abstract

In the practice of pediatric anesthesia, foreign body (FB) aspiration 
represents a commonly encountered surgical emergency, which may 
lead to morbidity and mortality if not handled in a timely and effective 
fashion. We present a 12-month-old infant who was found to have a 
sharp FB lodged in the hypopharynx at the level of the glottis, lead-
ing to a unique clinical challenge, both from the standpoint of airway 
management and removal technique. We discuss the symptoms and 
radiographic manifestations of FB aspiration. Options for anesthetic 
management are presented and potential complications are reviewed.
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Introduction

Foreign body (FB) aspiration refers to the inhalation of ex-
ogenous material into the larynx, trachea or bronchus. In the 
practice of pediatric anesthesia, FB aspiration represents a 
commonly encountered surgical emergency, which may lead 
to morbidity and mortality if not handled in a timely and ef-
fective fashion [1-5]. Undiagnosed or delayed treatment can 
result in pneumonia, atelectasis, lung abscess or fatal airway 
obstruction [6-8]. The annual incidence of death from FB as-
piration has been estimated to be between 500 and 2,000 cases 

per year in the United States. Therefore, the timely diagnosis 
and management are crucial in ensuring a successful outcome. 
We report the perioperative care of a 12-month-old infant who 
presented with an open safety pin in the hypopharynx near the 
glottic opening. Options for anesthetic care including mode of 
ventilation (controlled versus spontaneous) are discussed.

Case Report

Institutional Review Board approval is not required for single 
patient case report at Nationwide Children’s Hospital (Colum-
bus, OH). A previously healthy, 12-month-old, 11.75 kg girl 
presented to the Emergency Department (ED) with suspicion 
of an FB aspiration. The mother suspected that she had seen 
her swallowing something, but was unsure of the nature of 
the material. The child immediately started to be irritable with 
emesis and drooling. There was no evidence of respiratory 
compromise or stridor. The mother immediately called Emer-
gency Medical Services (EMS), and the child was brought 
to the ED. On examination, there were no signs of choking, 
stridor or difficulty breathing. The patient was managing her 
own secretions well. Her past medical history was negative 
with no prior surgery or health problems. The family history 
was positive only for factor V Leiden in the mother. FB radio-
graphs demonstrated an open safety pin, which appeared to be 
embedded in the posterior pharyngeal soft tissues at the level 
of the adenoids (Fig. 1). Based on this, recommendation was 
made to proceed to the operating room for direct laryngoscopy, 
bronchoscopy and hypopharyngeal FB removal. The patient 
was transported to the operating room and routine American 
Society of Anesthesiologists’ monitors were applied. Anesthe-
sia was induced with incremental concentrations of sevoflu-
rane (1-8%) in 100% oxygen. Following anesthetic induction, 
a peripheral intravenous cannula was placed. A total of 30 mg 
of propofol was administered in 10 mg increments while main-
taining spontaneous ventilation prior to airway instrumenta-
tion. No opioids were administered, but acetaminophen (10 
mg/kg) was administered intravenously for postoperative an-
algesia. Once an adequate depth of anesthesia was achieved, 
the table was rotated 90°, a shoulder roll was placed and the 
pediatric otolaryngologist used an operating/ventilating laryn-
goscope to expose the larynx. Spontaneous ventilation was 
maintained throughout the procedure. Oxygen and sevoflu-
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rane were insufflated into the oropharynx via the laryngoscope 
side-port to maintain an adequate depth of anesthesia. The zero 
degree Hopkins rod telescope was used for visualization, and 
the safety pin was identified in the hypopharynx (Fig. 2). The 
open pointed end was embedded in the right pharyngeal wall 
mucosa along the posterior pharyngeal at the junction of the 
lateral pharyngeal wall. The pointed end of the pin was grasped 
with alligator forceps, pushed inferiorly and removed from the 
pharyngeal mucosa. The other end was grasped and FB was 
pulled out with the pointed end facing down. The zero degree 
telescope was then used to examine the larynx, subglottic area, 
trachea and the main stem bronchi which were all normal in 
appearance. Spontaneous ventilation was maintained through-
out the procedure, and the patient was allowed to awaken from 
general anesthesia in the operating room. Additional intraop-
erative medications included dexamethasone (0.3 mg/kg) and 
ondansetron (0.1 mg/kg). The patient was transported to the 
post-anesthesia care unit in stable condition. She was admitted 
to the inpatient ward for monitoring of her postoperative res-
piratory status with continuous pulse oximetry. The remainder 
of her postoperative course was unremarkable, and she was 
discharged home later the same day without incident.

Discussion

In the United States, asphyxia from choking and suffocation is 

the third most common cause of home and community death. 
The majority of FB aspirations occur in young children under 
3 years of age [9, 10]. Food matter (hot dogs, popcorn, hard 
candy, peanut butter, etc.) is the substance that is most com-
monly aspirated; however, many other small household items 
and toys such as latex balloons, coins, marbles, small balls, 
crayons, rings and ornaments may be involved [4, 5]. Occa-
sionally, as was noted in our patient, sharp objects such as pins, 
nails metallic bristles may be aspirated. An FB that passes the 
larynx can lodge anywhere in the tracheobronchial tree, but 
most commonly pass into the right mainstem bronchus as the 
angle between the trachea and the right main bronchus is less 
acute.

The presenting symptoms of FB aspiration or ingestion 
are often nonspecific, requiring a high degree of suspicion to 
make an accurate diagnosis. In some scenarios, the parents 
will report feeding or breathing problems without a specific 
history suggesting FB ingestion. The symptoms may range 
from none to severe airway obstruction. Alternatively, if un-
treated, clinical signs of infection including pneumonia or 
lung abscess can develop months after the aspiration event. 
Although a history of a witnessed choking or gagging epi-
sode is crucial, such a history is not always available. In the 
absence of the classic triad of choking, cough and wheezing, 
the diagnosis may be delayed for weeks to months after go-
ing through multiple rounds of medical therapy, only to be 
discovered during the evaluation for prolonged respiratory 
complications. Other presentations include neck and/or throat 
pain, fever, dyspnea, hoarseness, perioral cyanosis and retrac-
tions. At times, the radiologist may be the first one to raise the 
possibility of an FB.

An FB near the glottic inlet, as described in our patient, 
may result in acute airway distress, hoarseness and stridor. 
These may result in asphyxia and cardiac arrest at the time of 
aspiration or emergent presentation to the ED. Severe airway 

Figure 1. Preoperative radiographs demonstrating an open safety pin 
in the posterior pharyngeal soft tissues at the level of the adenoids. 

Figure 2. Intraoperative photograph with the safety pin in the hy-
popharynx. 
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obstruction may require emergent transportation to the operat-
ing room for direct laryngoscopy with bronchoscopy for re-
moval of the FB. Although our patient’s presentation was acute 
with drooling and irritability likely occurring immediately af-
ter aspirating the FB, there were no signs of immediate airway 
compromise and the diagnosis was made based on clinical 
findings with history and further confirmed by the initial ra-
diography.

Traditionally, definitive diagnosis and treatment involve 
rigid bronchoscopy after the induction of anesthesia. The care 
of such patients begins prior to their arrival with the devel-
opment of an acute airway algorithm to deal with a pediat-
ric patient with a compromised airway. Such practices were 
commonly in place in the era of acute epiglottis where such 
presentations were seen more frequently. However, it has been 
our experience with the rapid decline in epiglottitis following 
widespread immunization for Haemophilus influenza, the fa-
miliarity with such pathways has declined [11]. Therefore, we 
would suggest that these algorithms be in place to allow the 
immediate identification of such patients and the notification 
of the required services including anesthesiology and otolar-
yngology. Additional guidelines may include reminders of the 
need to keep the patient calm, avoidance of painful procedures 
including peripheral intravenous cannulation and a rapid path-
way for transport to the operating room. The decision must 
also be made regarding the stability of the patient’s airway and 
the need for radiographic imaging. Transportation to the oper-
ating room should be performed with the necessary personnel 
and equipment at the bedside. In our institution, this includes 
the anesthesia provider and the surgeon in addition to other 
operating room personnel.

As was commonplace in the era of acute epiglottitis, the 
induction of anesthesia includes sevoflurane in 100% oxygen 
with an intravenous cannula generally placed after anesthetic 
induction [12, 13]. This is performed regardless of the nil per 
os status. While there is limited evidence-based medicine to 
guide practice, options available to potentially decrease the 
risk of aspiration of gastric contest include the application of 
cricoid pressure during inhalation induction (after the loss of 
consciousness) or placement of an orogastric tube with gas-
tric suctioning after induction, but before the bronchoscope is 
inserted. We would recommend that the surgeon be present at 
the bedside during inhalational induction, ready for a potential 
surgical airway intervention if needed. Inhalational induction 
and maintenance of spontaneous ventilation is generally con-
sidered the technique of choice as it prevents further migration 
of FB into the airway which may theoretically occur with posi-
tive pressure ventilation [14, 15]. However, the validity of this 
assumption has been questioned in a retrospective review of 
airway management for 94 FB aspirations in infants and chil-
dren [16]. Forty-seven patients were managed by controlled 
ventilation, 18 by assisted ventilation and 26 by spontaneous 
ventilation. The management of three patients could not be 
determined because of insufficient information on the chart 
and were excluded from analysis. The charts were reviewed 
for various adverse events including hypoxemia, hypercarbia, 
bradycardia, hypotension and the need for oxygen supplemen-
tation in the post-anesthesia care unit. The authors concluded 
that none of the adverse events were associated with a particu-

lar ventilation technique.
Our general practice remains the induction of anesthesia 

using sevoflurane in 100% oxygen with the maintenance of 
spontaneous ventilation. With a cooperative patient, pre-oxy-
genation with 100% oxygen should be attempted. Given that 
it has limited utility as far as speeding induction when using 
sevoflurane, we generally do not use nitrous oxide in such 
cases. Nitrous oxide also dilutes the inspired oxygen concen-
tration thereby providing less time if effective ventilation is 
lost. If available, helium may be used to decrease gas density, 
increase flow and speed anesthetic induction in patients with 
a compromised airway and decreased minute ventilation [17, 
18]. In the majority of cases, anesthesia is maintained with the 
insufflation of sevoflurane via the operating laryngoscope, al-
though others have described the use of various intravenous 
anesthetic agents including remifentanil, propofol and dex-
medetomidine [15, 19, 20]. Each of these techniques has their 
limitations. The insufflation of an inhalational agent can cause 
significant environmental pollution and healthcare worker ex-
posure while intravenous techniques may lead to hypercarbia 
or apnea. Although less commonplace than with halothane, 
significant cardiovascular compromise may occur during the 
administration of a high concentration of sevoflurane (6-8%) 
for a prolonged period of time [21].

Depth of anesthesia should be ensured before instrumenta-
tion of the airway (vital signs, respiratory pattern, pupil size, 
muscle tone). The application of a local anesthetic solution on 
the larynx and trachea can decrease the potential for coughing 
upon introduction of the bronchoscope. In our practice, this 
includes the use of 1-2% lidocaine (4 - 5 mg/kg) applied using 
a mucosal atomizing device. This is performed under direct 
vision by the surgeon prior to placement of the bronchoscope. 
During rigid bronchoscopy, an inadequate depth of anesthe-
sia manifested as an increase in heart rate, respiratory rate or 
movement can be treated by incremental doses of propofol (1 
mg/kg) while maintaining spontaneous ventilation.

Postoperative care depends on the operative course of the 
patient. Ideally, FB removal would result in little to no trauma. 
However, soft tissue and tracheal trauma can occur. Stridor and 
wheezing are two common adverse effects from instrumenta-
tion of the airway resulting in soft tissue edema. This is partic-
ularly true in cases necessitating complex or prolonged airway 
manipulation. For this reason, the patient’s respiratory status 
should be closely monitored postoperatively. It is routine in 
our practice to administer intravenous corticosteroids (dexa-
methasone) during the procedure to minimize postoperative 
stridor resulting from subglottic edema. Racemic epinephrine 
may also be beneficial postoperatively. FB fragmentation and 
infection can predispose the patient to postoperative wheez-
ing. Nebulized albuterol and chest physiotherapy may improve 
symptoms by aiding in clearance of foreign material. Antibiot-
ics are indicated if infection is suspected or purulent drainage 
seen during airway endoscopy.

In summary, the tendency of children to put non-food ob-
jects in their mouths is dangerous and potentially life-threaten-
ing. FB aspiration remains a commonly encountered surgical 
emergency in the pediatric population. A suggestive history, 
physical exam and radiologic evidence are important in aiding 
the diagnosis of FB aspiration. Definitive diagnosis and treat-
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ment involve rigid bronchoscopy under general anesthesia. 
Anesthetic management should be undertaken by experienced 
physicians, and all equipment should be checked before start-
ing. Ensuring an adequate depth of anesthesia before airway 
instrumentation is also important in reducing further migra-
tion of FB and preventing airway compromise with coughing 
or laryngospasm. Inhalational induction with sevoflurane in 
100% oxygen remains the common anesthetic technique; how-
ever, the use of intravenous anesthetic agents has also been 
described.
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