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Abstract Tracheobronchial foreign body aspiration (FBA)

is a life threatening emergency most commonly seen

among paediatric age group that requires immediate ther-

apeutic intervention. The purpose of this study is to report

our experience on management of these aspirated foreign

body (FB) with rigid bronchoscopy during the COVID 19

pandemic. This is a retrospective study which included 100

children less than 17 years of age, diagnosed with sus-

pected FBA and underwent rigid bronchoscopy for its

removal between March 2020 and March 2021. Guardians

of all female children with history of FBA, had to go

through medicolegal enquiry considering the possibility of

female infanticide. Analysis of data was made of the

demographic details, characteristics and location of the

aspirated FB, treatment modalities and difficulties

encountered. Among the 100 patients included in the

study, 67% were under 3 years of age. The male to female

ratio was 2.23:1. 69% of the FB’s were most frequently

found in the right main bronchus. 63 cases of the removed

FB were organic materials such as nuts. Tracheobronchial

FB’s should be suspected in children who have sudden

onset of cough and respiratory distress, even when physical

and radiographic evidence is absent. Mortality due to FBA

is preventable by early intervention with bronchoscopy.

During the Covid 19 pandemic before performing any

emergency procedure, prior preoperative planning and use

of personal protective equipment is important, considering

the very high risk of transmission of the virus due to

aerosol generation.
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Introduction

Foreign body aspiration (FBA) is a dangerous life threat-

ening emergency most commonly seen among paediatric

age group that requires immediate therapeutic intervention

[1]. It has been reported to be the significant reason for

mortality in 7% of the children less than or equal to 3 years

of age [2–4]. FBA is more common in boys with proportion

between males to females to be 1.2–2.6: 1 [3]. These FB’s

can get lodged and cause partial or complete occlusion at

any site from the supraglottis to the terminal bronchioles in

the tracheobronchial tree. Sudden onset cough, respiratory

distress and wheeze are the most common symptoms which

can occur due to FBA. The COVID 19 (novel coronavirus

2019) pandemic due to the said Wuhan virus has placed the

entire medical profession into several challenging and

troublesome circumstances. The management of these FBA

during the COVID 19 pandemic has put otolaryngologists

to several difficult situations as they are associated with a

very high risk of transmission of the virus due to aerosol

generation. This necessitated the routine use of personal

protective equipment (PPE) in all areas of the hospitals,

from out-patient clinics to operating theatres because of the

risk of aerosol generation during intubation and extubation

of most ENT procedures. This article is based on the

management of emergencies due to FBA, regarding the

challenges encountered during the management of these
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cases and precautionary measures which were taken during

COVID 19 pandemic.

Material and Methods

This study included 100 children less than 17 years of age,

who were diagnosed with suspected tracheobronchial FBA

and underwent rigid bronchoscopy for its removal between

March 2020 and March 2021. Guardians of all female

children with history of FBA, had to go through medi-

colegal enquiry considering the possibility of female

infanticide. Patient charts with anaesthetic and operation

details were reviewed, and retrospective analysis was made

of the demographic details regarding age and gender of the

patient, characteristics and location of the aspirated FB,

treatment modalities and difficulties encountered.

Initial Assessment

Patients with symptoms of sudden onset cough and respi-

ratory distress were included in the study. Patients were

additionally screened for symptoms of COVID 19,

including history of travel and contact with positive

patients. In our hospital, precautions were taken for all

procedures irrespective of the patient’s COVID 19 status,

because of the majority number of asymptomatic patients

and false negative Polymerase Chain Reaction (PCR).

Initial assessment of the patient was done with PPE (Per-

sonal protective equipment), on out patient department

(OPD) basis, children with suspicion of FBA underwent a

detailed physical examination and imaging techniques.

Posteroanterior and lateral view radiographs of the neck

and chest were taken in all the cases (Fig. 1) to identify a

radio opaque FB (Fig. 1b) in the tracheobronchial tree. The

duration after aspiration, size and shape in particular, site

of occlusion, organic and inorganic properties of the FB are

of great importance and were taken into consideration. In

cases where the FB was identified, rigid bronchoscopy was

performed under general anaesthesia and FB was removed.

In situations where radiographs were normal (Fig. 1a) and

yet there was a significant degree of suspicion of FBA,

patients were planned for diagnostic bronchoscopy under

general anaesthesia. COVID 19 rapid antigen test was done

in most of the cases prior to taking the patient for general

anaesthesia.

Therapeutic Intervention

The procedure was performed in an operating room with

negative pressure. Only essential personnel were permitted

into the operating room and all staff including the anaes-

thetists wore PPE which comprised of N95 mask (Venus

V-44 respirator N95 mask; Venus Safety & Health, Navi

Mumbai, India), gown, gloves, shoe cover, eye protection

and face shield (polycarbonate). Further, the anaesthetic

team proposed that during intubation and extubation, the

surgeons team were asked to stay out to minimise the risk

of aerosol exposure. Rapid sequence induction with 2 mg/

kg propofol injection was applied and then maintained with

2% sevoflurane in a 50% oxygen and 50% air combination

and then the operation was proceeded with controlled

ventilation. Pre-oxygenation was followed prior to induc-

tion for 5 min with 100% fraction of inspired oxygen

(FiO2), to avoid manual ventilation of patients lungs and

potential aerosolization of virus from the airways. All

patients were given prophylactic antiemetics in view of

decreasing the risk of vomiting and possible viral spread.

Continuous monitoring of electrocardiography, pulse rate,

blood pressures, and peripheral oxygen saturation was

followed. Depending upon the size, shape and other

properties, FB was removed out from the respiratory tract

using different sizes of grasping forceps, alligator forceps

and basket forceps. Parenteral antibiotics amoxicillin with

clavulinic acid (20 mg/kg body weight) was given intra-

operatively and continued every 8th hourly postopera-

tively. Postoperative assessment was made with chest

X-ray and physical examination. All the children were

monitored in hospital for at least 24 h in the ICU after the

procedure.

Results

Demographics

Among the 100 paediatric patients, majority 67(67%) cases

were children less than or equal to 3 years of age, of which

47 were males and 20 were females, 17 males and 6

females were in the age group of more than 3 years to

10 years and 5 females and 5 males were between the age

group more than 10—17 years of age (Table 1). Majority

of the patients 69 cases were males and 31 cases were

females. The male:female ratio was 2.23:1.

Analysis

Among the 100 patients with suspected tracheobronchial

FBA after clinical or radiological evidence, FB was seen

and removal was successful in 90 (90%) cases and mucous

plug were seen in 10 (10%) cases which was suctioned out

successfully.

Table 2 summarises the analysis based on the site of

localisation of FB. Rigid Bronchoscopy revealed FB

localized in the right main bronchus in majority 60(60%) of

the cases, other sites of occlusion included left main
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bronchus, right secondary bronchus, trachea and at the

carina. There were 2 cases of double FB, where the first

was seen at the carina and the second FB was seen in the

right main bronchus. During Bronchoscopy a pig bronchus

variant (Fig. 3e) was seen in one of the case. Table 3

summarises the characteristics of FB (Figs. 2 and 3). Most

of the FB’s removed were organic (63 cases) which

included peanuts (42 cases). 13 cases were metallic FB and

14 were other FB such as stone, whistle and pebbles.

Amongst those cases, who presented with delayed pre-

sentation, intra-operatively there was congestion, edema of

the bronchial walls and granulation tissue with purulent

discharge around the FB. Additionally surgeon also faced

challenges of fogging due to PPE which restricted the

vision. Hence multiple attempts were made to remove the

FB successfully. Post operatively, these patients were

started on broad spectrum antibiotics and a chest X-ray

taken to look for complication and lung status.

Discussion

Foreign-body aspirations (FBA) are a leading cause of

mortality in children. Emergency intervention is necessary

as any delay in diagnosis and treatment may be fatal. FBA

can be seen at any age, however it is more common in

children up to the age of 3 years. FBA has been reported as

the cause of child mortality in 7% of paediatric population

Fig. 1 Plain radiographs of the chest posteroanterior view showing (a) Normal chest (b) Radioopaque linear FB seen in the trachea (c) Collapse
of the entire left lung and (d) Consolidation of the left upper lobe of the lung
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between the age group of 0–3 years [2–4]. The main reason

being, children in this age group would have developed

pincer grip and thus tend to place objects in the mouth,

increasing the risk of aspiration while playing. Actions

such as laughing, crying, or running while eating also lead

to a higher risk of aspiration [5].

Majority 67% of the children were less than 3 years in

our study, which is consistent with previous reported lit-

erature. In our study, the incidence of FBA has been

reported to be higher in boys than in girls with ratio in

accordance with previous literature of male/female ratio of

1.2–2.6: 1 [3]. This could be explained by higher activity

levels in boys than girls.

FBA may be asymptomatic at onset, but very serious

symptoms can develop in a short period. In many cases, the

aspirated object migrates into the tracheobronchial tree.

The most common symptoms were sudden onset cough,

respiratory distress and wheeze. However, it has been

reported in literature that although approximately 90% of

children have a similar history of early onset, approxi-

mately 1% of patients are brought to hospital 1 month or

later after aspiration [6, 7]. The posteroanterior and lateral

plain radiographs of the neck and chest are the most

commonly used imaging technique in suspected cases of

FBA [8]. The most common radiological finding on the

chest x-ray in FBA is pneumonia, emphysema or atelec-

tasis. Emphysema is caused by the air which gets trapped

in the lobe of lung during expiration [9, 10]. According to a

study done by Oguz et al. [5], radiographs taken on patients

who presented earlier than 24 h were normal and those

who had a late presentation than 24 h had pneumonia and

atelectasis were the most common findings.

Chest CT can also be performed in selected cases but

avoided due to the exposure to high dose of radiation. It

should not be applied in delayed cases or when there are

definite bronchoscopy indications. The sensitivity of tho-

racic CT in FBA is close to 100% and specificity is

66–100% [11]. The main treatment modality in suspected

FBA is bronchoscopy. Bronchoscopy can be applied flex-

ibly or rigidly. Rigid bronchoscopy is successfully used in

all the cases in our hospital setup.

Otolaryngologists, anaesthetists and operating staff are a

high risk group for COVID 19 infection, since they are

particularly exposed to viral transmission directly through

mucus and aerosolized particles during clinical examina-

tion, surgeries, or other interventions in the head and neck

area. [12, 13]. It is documented that the viral load appears

to be the highest in the nasopharynx and thus also con-

tributes to the aerosolized transmission of the virus [13]. It

is important to categorise the procedures according to their

degree of urgency. Assess the risks and benefits of all ENT

surgical procedures according to the prevalence of COVID

19 [14].

Table 2 Distribution of Cases according to characteristics of FB

Type of FB Number

Organic FB 63

Peanut 42

Custard apple seed 9

Tamarind seed 5

Piece of carrot 1

Betel nut 1

Corn seed 1

Pulse grain 3

Leaf twig 1

Metallic FB 13

Scarf pin 6

Bolt 1

Ball pin 2

Plug point pin 1

Sewing needle 2

Iron pin 1

Others 14

Stone 4

Granite pebble 1

Whistle 5

Bone piece 3

Shirt button 1

Table 3 Distribution of Cases of FB according to the site of

Occlusion

Site of Foreign Body Occlusion Number

Right main bronchus 69% (n = 62)

Left main bronchus 22% (n = 20)

Right secondary bronchus 3% (n = 3)

Carina 3% (n = 3)

Trachea 2% (n = 2)

Total Number of FB 100% (n = 90)

Table 1 Distribution of Cases with Suspicion of FBA, according to

Age

Age Number of cases(n)

Equal or less than 3 years 67% (n = 67)

More than 3 years to 10 years 23% (n = 23)

More than 10 years to 17 years 10% (n = 10)

Total number of cases less than 17 years 100% (n = 100)

123

Indian J Otolaryngol Head Neck Surg



Fig. 2 showing various Tracheobronchial FBA. (a) Custard apple seed, (b) Needle (c) Metal bead (d) Pieces of Groundnut seed (e) Pea seed

(f) Groundnut and (g) Piece of stone

Fig. 3 Bronchoscope view of various aspirated FB. (a) Tamarind

seed, (b) Pea seed (c) Groundnut (d) Bone piece, (e) Pig bronchus

(yellow arrow—left bronchus, green arrow—right bronchus, and

black arrow—Pig bronchus i.e.,variant of right bronchus), (f) Metal

bead and (g) Mucous plug
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Due to the availability of testing kits, preoperative

workup for COVID 19 with a nasopharyngeal swab with

RT PCR (Reverse transcription polymerase chain reaction)

was performed in high risk procedures, which included

bronchoscopy. Systematic precautions should be taken for

all procedures irrespective of the COVID 19 status of the

patient. The various precautionary measure taken during

bronchoscopy are outlined below.

Intraoperative Measures

All Otolaryngologists were supposed to wear a full Per-

sonal Protective Equipment (PPE) consisting of FFP2

(Filtering facepiece) mask, surgical gown, cap and pro-

tective glasses. These should be thrown into dedicated

infected waste bins in the examination room following the

procedure except for the protection glasses that can be

decontaminated and reused [12].

It is very much essential to follow the COVID 19 rec-

ommendations during intubation and extubation to prevent

the risk of aerosolisation of viral particles. Experienced

individuals should perform the procedures with the fewest

assistants possible, thus minimizing exposure time. The

procedure should be performed in negative pressure oper-

ating rooms, with air filtration system. Amongst many

challenges in using PPE, fogging is a commonly encoun-

tered problem which hampers the visualization of the sur-

geon while operating on delicate structures. Additionally,

the low temperature of the operating room contributes to

faster fogging. Hence, these procedures should be

attempted by only skilled personnel trained in handling the

above situations.

It has been emphasized in the literature that bron-

choscopy must be chosen in all cases of FBA to prevent

morbidity. Rigid bronchoscopy is a diagnostic and thera-

peutic procedure with a success rate close to 100% when

applied by experienced hands. A rigid bronchoscope pro-

vides good ventilation while removing the foreign body. In

pediatric cases, complications have been reported at a low

rate of 2–8% [10, 11, 15, 16]. In a study by Annigeri and

Patil [16], it was recommended that in all children under-

going rigid bronchoscopy for FBA, controlled ventilation

should be maintained with propofol and sevoflurane during

the bronchoscopy to lower the risk of pulmonary compli-

cations. In accordance with this recommendation, con-

trolled ventilation was performed with propofol and

sevoflurane in this study. This significantly facilitated the

procedure, and successful results were obtained despite

challenging bronchoscopic manoeuvres.

Foreign bodies aspirated into the tracheobronchial tree

mainly get localized in the right bronchial system which

was also seen in majority of the cases in our study. The

reason being the right main bronchus is shorter, wider, and

closer to the trachea than the left. In the current study, the

bronchoscopy results showed that the foreign body was

seen more often in the right main bronchus, but localization

in both bronchial branches were recorded. A pig bronchus

variant was visualised in one of the case. Initially described

by Sandifort in 1785, a pig bronchus is a rare tracheal

anomaly in which an accessory bronchial branch originates

superior to the tracheal bifurcation with its incidence

ranging between less than 0.001–2% [17]. However, more

recent literature in the late twentieth century defines it as an

ectopic bronchus that originates 2–6 cm above the carina

[18]. A pig bronchus is when the entire right upper lobe

bronchus arises from the trachea. It is rarely seen with a

reported frequency of 0.2% [19]. Tracheal bronchi on the

right side are more prevalent than left, with a prevalence of

0.1–2% and 0.3–1%, respectively [19]. This anomaly is

most commonly asymptomatic, however, patients might

present with recurrent chest infections, retained secretions,

stridor, and to a lesser degree, FBA.

The characteristics and properties of the aspirated object

may depend on the social and cultural factors and the

eating habits of the child. In developed countries, plastic

toy parts and metal pieces are the most frequently aspirated

objects [14, 20]. In underdeveloped countries, the most

commonly aspirated foreign objects in childhood are food

such as peanuts, hazelnuts, chickpeas and corn kernels. The

most important features of these food items are that they

expand in volume by absorption of bronchial secretions

and disintegrate easily over time. The most commonly

aspirated objects in the current study were peanuts,

hazelnuts, and seeds, which are frequently found in homes

in India as snacks.

The complication rate of bronchoscopy is very low

when it is performed by an experienced team along with

the appropriate equipment. The complication rate is known

to increase after 24 h in misdiagnosed cases. Complica-

tions that may be encountered during procedure include

hypoxia, hypercarbia, bronchospasm, vocal cord injury,

laryngeal edema, post-operative infection, hemorrhage,

pneumothorax, pneumomediastinum, tracheal and bron-

chial rupture, bradycardia, and cardiac arrest. Using the

appropriate diameter of bronchoscope and keeping the

bronchoscopy time short will reduce the risk of edema, and

bronchospasm. The use of steroids before and after the

procedure is also beneficial. In literature, residual foreign

bodies, especially degraded organic matter, have been

reported at the rate of 10%. If there is a suspicion of

residual matter, the bronchoscopy should be repeated

[21, 22]. In the current study, no repeat bronchoscopy was

required in any patient and no complications occurred

during the bronchoscopy procedures.
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Conclusion

Tracheobronchial Foreign bodies are one of the most

common emergencies encountered in the department of

otorhinolaryngology and a reason for increased morbidity

and mortality. Childhood aspiration of foreign bodies is

preventable by early intervention with bronchoscopy.

There is a need to focus on prevention strategies by

encouraging community education and raising awareness.

It has been reported that FBA incidence can be reduced by

35% with public health education programs [21]. Risks can

be reduced at home by keeping the children under the age

of 3 years away from nuts and all other small items. During

the Covid 19 pandemic before performing any emergency

procedure, prior preoperative planning and use of PPE is

important, considering the very high risk of transmission of

the virus due to aerosol generation. Operating teams should

try to minimize aerosol generating procedures and limit the

length of these procedures whenever possible. Only trained

personnel with experience should perform the procedures

so that the resources are utilised efficiently.
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