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Abstract Foreign body aspiration is potentially life-threat-
ening in paediatric age group. Early recognition and emer-
gency intervention by Rigid bronchoscopy is life-saving. 
To highlight various difficulties in emergency paediatric 
bronchoscopy and discuss our experience in 138 patients. 
< 12 years children with suspected foreign body aspiration 
were included. Data of 138 patients < 12 years of age were 
studied. The most common foreign body found was peanut 
and organic foreign bodies constituted of total foreign bod-
ies removed. Choking, Cough and sudden onset breathless-
ness were common symptoms. Tachypnoea, asymmetric 
breath sound, rhonchi, stridor, reduced chest movements 
were common signs. Obstructive emphysema was com-
monest radiological findings. Majority of the patients were 
discharged within 72 h & only two patients expired. His-
tory, clinical and radiological findings are highly indicative 
of foreign body in the airway. Inspite of being a high risk 
procedure, Rigid bronchoscopy when performed with nec-
essary expertise,trained anaesthesia team and a paediatric 

ICU, saves majority of lives of children with tracheobron-
chial foreign bodies.
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Introduction

Foreign body aspiration is an important cause of morbid-
ity and death in paediatric population, although mortality 
is low if the child reaches medical care early. Presenting 
symptoms of an inhaled foreign body depends on time since 
aspiration. Immediately after inhalation the child starts to 
cough, wheeze or have laboured breathing. If early signs are 
missed, the child usually presents with fever and other signs 
and symptoms of chest infection.

Foreign body aspiration is more prevalent in paediatric 
age group compared to adults with peak incidence occurring 
between 1 and 3 years of age [1]. Without early treatment 
it is a cause of morbidity in children, sometimes resulting 
in a fatal outcome. Children have a tendency to explore the 
environment by placing objects in the mouth, moreover they 
lack molars necessary for proper grinding of food and coor-
dinated swallowing, laryngeal elevation and glottic closure 
is still immature. [2].

The gold standard for diagnosis and management of for-
eign body aspiration is a rigid open tube bronchoscopy. The 
rigid bronchoscope is preferred by many [3, 4] for safety rea-
son, speed of action, surgeons comfort. Basically the wide 
channel rigid bronchoscope allows direct access for foreign 
body retrieval while adequately ventilating the patient, along 
with effective suction.

But Rigid bronchoscopy is a potentially hazardous tech-
nique [3, 5, 6] and chances of complications is inversely pro-
portional to the experience and expertise of surgical team.
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So if any child presents with a history Suggestive or sus-
picious of any foreign body aspiration coupled with clinical 
and/or radiographic features of tracheo-bronchial foreign 
body it is considered an emergency and to be intervened 
immediately.

In the present study we share our experience in evaluation 
and management of children with foreign body aspiration.

Materials and Methods

The present study was conducted in the Institute of Oto-
rhinolaryngology And Head neck surgery at IPGMER & 
SSKM hospital, Kolkata, India, for a period of 18 months 
from October 2018 to March 2020. Children up to 12 years 
of age attending ENT and Paediatric OPD and emergency 
were included in the study.

Inclusion criteria:

(1) Children (12 years or less) With definite history of for-
eign body aspiration

(2) History of choking with sudden onset in an otherwise 
healthy child

(3) Children with recurrent Lower respiratory tract infec-
tion (LRTI) or chronic cough with suspicion of tracheo-
bronchial foreign body

Exclusion criteria:
Children with diagnosed bronchial asthma, acute Laryn-

gotracheobronchitis, bronchiolitis, bronchiectasis.
The evaluation of the patient was based on clinical his-

tory, through examination and radiological assessment. CT 
scan of thorax/Virtual CT bronchoscopy were done in those 
cases where the condition of the patient was stable and 
chest x-ray was not providing sufficient information. And 
informed written consent was taken from parents of the chil-
dren in every case explaining necessity and risks involved 
with the procedure and chances of different complications 
and possible outcomes. Oxygen saturation (SpO2) was noted 
in every case.

Results and Statistical Analysis

Among the total 138 patients we studied majority of the 
patients were male (71.01%, n = 98) And M:F ratio stands 
at 2.45:1. The commonest age group affected was between 1 
and 3 years (53.62%, n = 74). 13.77% (n = 19) Were less than 
one year of age and 25.36% (n = 35) belonged to 4–6 years 
of age group. So overall 92.75% (n = 128) were under six 
years of age.

The time lapse between aspiration of foreign body and 
attending our health facility, was found that only 21.01% 

(n = 29) patients came within 24 h of aspiration. Majority 
38.41%, (n = 53) came between day 2 and day 3 after aspira-
tion. 18.84% (n = 26) attended our hospital between day 4 
and day 7 after aspiration. 10.87% (n = 15) patients attended 
our hospital after one week but before one month since aspi-
ration. 10.87% (n = 15) patients attended our hospital after 
more than one month after aspiration.

When history was taken from parents 73.19% (n = 101) 
gave history of choking and 50% (n = 69) gave a definite 
history of foreign body aspiration. The common present-
ing symptoms were Cough (91.30%, n = 126), breathless-
ness (76.09% n = 105), Wheeze (35.51%, n = 49), Fever was 
present in (16.67%, n = 23) patients. On clinical examina-
tion patients had tachypnoea (81.16% n = 112), asymmetric 
breath sound (65.22%, n = 90), rhonchi (45.65%, n = 63), 
reduced chest movements (40.56% n = 56), stridor (36.23% 
n = 50), intercostal retraction (14.49% n = 20), tracheal tug 
(13.77%, n = 19), recurrent lower respiratory tract infec-
tions (10.14%, n = 14), persistent cough (9.42%,n = 13) And 
cyanosis (5.80%, n = 8) in decreasing order of frequency. 
13.77% (n = 19) patients had no clinical signs at presenta-
tion. (Table 1).

Chest x-ray, posteroanterior and lateral views were 
obtained in every case. Normal chest x-ray was found in 
31.16% (n = 43) cases and radioopaque foreign bodies 
were found in 15.22% (n = 21) cases. Obstructive emphy-
sema with or without atelectasis lobar or whole lung was 
most common radiological finding in the study 39.13% 
(n = 54). Among other radiological findings, mediastinal 
shift (12.32%, n = 17), pneumothorax (1.45%, n = 2) and 

Table 1  Clinics

History n (%)
Choking 101 (73.19)
Foreign body aspiration 69 (50)
Symptoms n (%)
Cough 126 (91.3)
Breathlessness 105 (76.09)
Wheeze 49 (35.51)
Fever 23 (16.67)
Signs n (%)
Tachypnoea 112 (81.16)
Asymmetric breath sounds 90 (65.22)
Rhonchi 63 (45.65)
Reduced chest movements 56 (40.56)
Stridor 50 (36.23)
Intercostal retraction 20 (14.49)
Tracheal tug 19 (13.77)
Recurrent LRTI 14 (10.14)
Persistent cough 13 (9.42)
Cyanosis 8 (5.80)
No signs 19 (13.77)
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subcutaneous emphysema (0.72%, n = 1) were detected. 
(Table 2/Fig. 1).

Rigid bronchoscopy was done in all the cases. Additional 
tracheostomy was done in 11.59% (n = 16) cases in vari-
ous circumstances. Large foreign bodies which could not be 
extracted through the glottis were delivered by tracheotomy 
in 2.9% cases (Fig. 2, 3, 4, 5, 6).

No foreign body was found in 8.7% (n = 12) cases. Right 
bronchus was the commonest site of enlodgement 47.62%, 
n = 60. Following left bronchus 26.98%, n = 34, trachea 
23.81%, n = 30 and sub-glottis 1.59%, n = 2.

Among the foreign bodies recovered, 74.61% (n = 94) 
were organic and 25.39%, n = 32 were in organic. Peanuts 
and chickpeas were the most common 26.98%, n = 34 and 
21.43%, n = 27 respectively. Among other inorganic for-
eign bodies were Watermelon seeds (5.57%), Tamarind 

seed (3.97%), papaya seed (1.59%), aspirated food materi-
als (10.32%), fishbone (2.38%), chicken bone (1.59%) and 
shrimp (0.79%) (Fig. 3). Among the inorganic foreign bodies 
different metallic objects (9.52%), plastic toy whistle 8.73% 
(Fig. 2), plastic pen cap (3.97%), LED bulb (2.38%) and 
watch battery (0.79%) were found (Table 3).

Different complications encountered in Perioperative 
period are listed in Table 4. Mortality occurred in two cases; 
One by corrosive injury causing tracheal perforation in a 
case of a watch battery and enlodgement in the trachea and 
another case was a swollen peanut stuck at the carina occlud-
ing the airway.

We encountered Tracheobronchial haemorrhage in 
26.09% (n = 36) cases. And according to our bronchos-
copy field visibility grading system,amongst the 36 cases 
we encountered grade 2 (44.44%, n = 16), grade 3 (27.78%, 
n = 10), grade 4 (22.22% n = 8) and grade 5 (5.55%, n = 2) 

Table2  Radiological findings

Chest X-Ray n (%)

Normal 43 (31.16)
Obstructive emphysema 31 (22.46)
Radio opaque foreign body 21 (15.22)
Mediastinal shift 17 (12.32)
Obstructive emphysema with lobar atelectasis 14 (10.14)
Obstructive emphysema with whole lung atelectasis 9 (6.52)
Pneumothorax 2 (1.45)
Subcutaneous emphysema 1 (0.72)

31%

15%
22%

10%

7%
12%1%1%

Normal
Obstructive Emphysema
Radio opaque foreign body
Mediastinal shift
Obstructive Emphysema with lobar atelectasis
Obstructive Emphysema with whole lung atelectasis
Pneumothorax
Subcutaneous emphysema

Fig. 1  X-ray findings in the patients who underwent bronchoscopy 
for foreign body aspiration

Fig. 2  Instruments: flexible fibre optic bronchoscope, rigid broncho-
scope, bronchoscopy forceps, suction cannulae, telescope and tel-
escope forceps
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field visibility. Rest 73.91% (n = 102) cases were a grade 1. 
(Table 5/Fig. 6).

During post operative recovery phase 70.29% (n = 97) 
and 16.67% (n = 23) patients were observed at general 
ward and at paediatric ICU after extubation respectively. 
Rest 13.04% (n = 18) patients were managed at paediatric 
ICU and kept on ventilation and extubated later. 70.29% 
(n = 97) patients were discharged after 48 h. Rest were dis-
charged after 72 h (15.94%, n = 22), between 4 and 7 days 
(8.70%, n = 12) and after 7 days (3.62%, n = 5).

Discussion

Upper airway obstruction due to foreign body aspiration 
is one of the common causes of paediatric airway emer-
gency which necessitates emergency intervention by rigid 
bronchoscopies.

In our study male–female ratio was 2.45:1. In differ-
ent studies male:female ratio varies between 1.5 and 4.5:1 
[7–10]. Approximately 2/3rd, 67.39% cases occurred in 
under 3yrs of age which is consistent with different stud-
ies [7, 9, 10]. Occurrence in this age group is common 
because the childrens innate tendency to learn and explore 
their world by putting everything at hand in their mouth. 
Moreover their chewing and swallowing functions are yet 
to develop fully.

Signs and symptoms of foreign body aspiration occur in 
three stages:

(1) Acute stage–occurs due to sudden airway obstruction, 
lasting for few seconds to several minutes manifested 
by choking, coughing, breathlessness.

Fig. 3  Whistle removed from bronchus

Fig. 4  X-ray and Foreign Body picture after removal: (Top left to 
bottom left) peanut, whistle, shrimp and (Top right to bottom right) 
LED bulb, needle and broken safety pin

Fig. 5  Left main bronchus metallic Foreign Body (nail) seen on a CT 
scan of thorax
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(2) Quiescent stage–each follows the acute stage and in this 
stage patient is asymptomatic.

(3) Late stage–it is when symptoms of infection develop.

The clinical presentation depends on the age of the child, 
what object was aspirated, when it was aspirated, and where 
it was enlodged. 21.01% children came to our hospital within 
24 h of foreign body aspiration and 78.26% within seven 
days. While recovering history from the parents, history of 
choking was found to be encountered in 73.19 and in 50% 
(n = 69) cases there were definite history of foreign body 
aspiration. In literature, history of choking was as high as 
around 90% [11, 12]. The most common symptoms of for-
eign body aspiration encountered was coughing (91.3%), 
breathlessness (76.09%) and wheeze (35.5%) which are at 
par with various studies [8, 13, 14]. Fever occurred less fre-
quently in 16.67% and particularly in long-standing cases.

Physical signs of a study showed on clinical examina-
tion patients had tachypnoea (81.16%), asymmetric breath 
sound (65.22%), rhonchi (45.65%), reduced chest move-
ments (40.56%), stridor (36.23%), intercostal retraction 
(14.49%), tracheal tug (13.77%), recurrent lower respira-
tory tract infections (10.14%), persistent cough (9.42%) And 
cyanosis (5.80%) in decreasing order of frequency. 13.77% 
(n = 19) patients had no clinical signs at presentation. These 
findings were in agreement with many other studies [15–17].

X-ray chest and neck or most important initial radiologi-
cal investigations as it can be done easily and quickly in 
patients with suspected foreign body aspiration [18]. We 
did both posteroanterior and lateral radiographs and Normal 
chest x-ray was found in 31.16%, n = 43 cases and Radio 

opaque foreign bodies were found in 15.22%, n = 21 cases.
In different studies radio opaque foreign bodies were found 
in 10–20% cases [19, 20]. Chest x-rays were abnormal in 
40–80% cases in different studies [13, 19, 18]. Obstruc-
tive emphysema with or without atelectasis (lobar or whole 
lung) was most common radiological finding in the study 
(39.13% n = 54) followed by mediastinal shift (12.32%) 
which is coherent with previous studies [13, 21, 22]. Less 
common findings were aeration within areas of atelectasis 
(3.62%) suggesting incomplete consolidation, pneumotho-
rax (1.45%), subcutaneous emphysema (0.72%). Chest x-ray 
alone is not reliable to diagnose tracheobronchial foreign 

74%

12%

7%

6%
1%

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Fig. 6  Ghosh and Kumar Grades of bronchoscopy field visibility

Table 3  Types of Foreign bodies retrieved after bronchoscopy

Types of foreign body n (%)

Peanut 34 (26.98)
Chickpeas 27 (21.43)
Watermelon seed 7 (5.56)

Organic (n = 94,74.64%) Tamarind seed 5 (3.97)
Papaya seed 2 (1.59)
Aspirated food material 13 (10.32)
Fish bone 3 (2.38)
Chicken bone 2 (1.59)
Shrimp 1 (0.79)
Metallic object 12 (9.52)
Plastic toy whistle 11 (8.73)

Inorganic (n = 32,25.39%) Plastic pen cap 5 (3.97)
LED bulb 3 (2.38)
Watch battery 1 (0.79)
Total 125 (100)

Table 4  Complication encountered after Rigid bronchoscopy

Complications n (%)

Hypoxaemia (SPO2 < 95%) 112 (81.16)
Minor lip injury 7 (5.07)
Broken deciduous teeth 5 (3.62)
Tracheal perforation 1 (0.72)
Peroperative tracheobronchial haemorrhage 36 (26.09)
Transient respiratory failure 12 (8.7)
Peroperative arrhythmia 4 (2.9)
Pulmonary oedema 5 (3.62)
Laryngobronchospasm 2 (1.45)
Convulsion 2 (1.45)
Post operative cough 84 (60.87)
Pneumonia 19 (13.77)
Pneumothorax 1 (0.72)
Subcutaneous emphysema 1 (0.72)
Death 2 (1.45)
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bodies and CT scan of thorax should be done if the child is 
stable to detect radiolucent foreign bodies.

Rigid bronchoscopies under GA is regarded as a gold 
standard procedure for removal of aspirated foreign bodies 
[23–26]. This procedure allows direct visualisation of airway 
and localisation of foreign bodies, maintain good control of 
airway [27], controlled manipulation of foreign body with 
a variety of forceps and minimal morbidity and mortality in 
trained hands. In our study we performed rigid bronchos-
copies in all 138 cases; additionally tracheotomy was done 
in 2.90% (n = 4) cases and tracheostomy in 11.59% cases, 
as some foreign bodies were large, could not be removed 
through the glottis [28–30]. Tracheostomy was done when 
children presented with cyanosis and serious stridor at 
Emergency before performing Rigid bronchoscopies and in 
cases to post operatively temporary tracheostomy was done 
at paediatric ICU when those children required prolonged 
ventilation (> 7 days). Another 6cases required peropera-
tive tracheotomy due to decreased saturation level, due to 
bronchial oedema. Distribution of location of foreign body 
lodgement showed right bronchus as the commonest site in 
47.62% cases followed by the left bronchus and trachea at 
26.98 and 23.81% respectively. In two cases foreign body 
found trapped at subglottis and in both cases the child pre-
sented with severe stridor and cyanosis. The higher inci-
dence of foreign body in right bronchus compared to left, 
is due to less angulation and more aligned to the trachea 
compared to the left [31–33]. In our study there were 8.70% 
negative bronchoscopies, where no foreign body was found. 
In different series it varied between 3.8 and 16% [10, 15, 
26]. Bronchoscopies should be performed in all cases with 
history of choking [34] crisis, aptly named “penetration syn-
drome” [35, 36].

Among the foreign bodies recovered, 74.61% were 
organic and 25.39% were in organic. Peanuts and chickpeas 
were the most common 26.98 and 21.43% respectively. 
Among other inorganic foreign bodies Watermelon seeds 
(5.57%,) Tamarind seed (3.97%), papaya seed (1.59%), aspi-
rated food materials (10.32%), fishbone (2.38%), chicken 
bone (1.59%) and shrimp (0.79%). One interesting case 
we encountered was a shrimp inside the trachea (Fig. 3). 

In various studies peanuts aspiration were found to be the 
most common 22–55% [8, 9, 13, 37].

Aspiration of inorganic or non-food foreign bodies were 
more common in older children [38]. Inorganic foreign bod-
ies were recovered in 25.46% cases. Among the inorganic 
foreign bodies different metallic objects (9.52%), plastic toy 
whistle (8.73%), plastic pen cap (3.97%), LED bulb (2.38%) 
and watch battery (0.79%) were found.

In minimising complication, experience and techni-
cal expertise of the Surgeon, synergy with the anaesthesia 
team and proper instrumentation play crucial role. There 
are series’ [39] that showed complications associated with 
tracheobronchial foreign body removal by bronchoscopy and 
fatalities are also described in literature. The unexpected and 
unknown nature of foreign body and local mucosal response 
to it influences the incidence of complications.When patients 
came to our emergency we performed pulse oximetry in each 
patient and found hypoxaemia (SpO2 < 95%) in 81.16% 
cases and tachypnoea was found to be a good clinical indi-
cator of hypoxaemia.

During introduction of rigid bronchoscope minor lip 
injury (5.07%) and broken deciduous teeth (3.62%) occurred. 
Posterior tracheal wall laceration or bronchial perforation 
did not occur in our series though in one case trachea was 
found perforated by alkali burn by watch battery aspiration. 
We encountered tracheobronchial haemorrhage during the 
procedure in 36 cases (26.09%) and according to our field 
visibility grading System, out of the 36 cases, grade II was 
found in (44.44%), grade 3(27.78%), grade 4 (22.22%) and 
grade 5(5.55%). Rest were Grade 1(74%). Haemorrhage 
depends on size and shape of foreign bodies, longer dura-
tion of infection, local tissue reaction, oedema, granulation 
tissue formation to foreign body and instrumentation by the 
surgeon. A good Anaesthesia team with expertise in manag-
ing paediatric emergency in is very important as Anesthesia 
could cause problems [40–42]. In our study we encountered 
some pre-operative problems such as a transient respiratory 
failure (8.70%, n = 12), arrhythmia (2.90%, n = 4) laryn-
gobronchospasm (1.45%, n = 2) which were managed suc-
cessfully. PostObstructive pulmonary oedema a potentially 
fatal complication was found in (3.62%, n = 5), detected 

Table 5  Ghosh & Kumar 
grading system for rigid 
bronchoscopy field visibility

Grade of field vis-
ibility

Degree of haemorrhage Number of suctioning required in 
case of haemorrhage

Foreign body/
lesion localisa-
tion

1 Nil 0 A (excellent)
2 Minimal 0 B (very good)
3 Mild 1–5 C (good)
4 Moderate 6–10 D (Fair)
5 Moderately severe 11–15 E (poor)
6 Severe > 15 F (not visible)
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clinically by pink frothy secretion from the lungs and later 
correlated with chest x-ray. Convulsions precipitated by cer-
ebral hypoxia occurred in (1.45%, n = 2) and associated with 
mortality. The idea of anaesthesia for rigid bronchoscopies 
should provide rapid induction, minimal haemodynamic 
instability, adequate ventilation, smooth recovery and mini-
mal post-operative complications [40, 43]. In post-opera-
tive recovery phase mild to moderate cough was a common 
finding (60.87%, n = 84) and managed well with antibiotics, 
steroids and nebulisation with bronchodilators. Pneumonia 
found in (13.77%, n = 19) cases and was particularly com-
mon with organic foreign bodies stuck for long durations. 
One patient developed pneumothorax and later subcutane-
ous emphysema following tracheal perforation. Mortality 
occurred in two cases (1.45%), in our series. Among them 
one case attended our emergency with cyanosis and severe 
stridor, prompt rigid bronchoscopy revealed a swollen pea-
nut impacted at the carina obstructing both bronchi. That 
patient developed a hypoxic ischaemic encephalopathy and 
later expired at the paediatric ICU.The other patient came 
with aspirated alkaline watch battery which perforated tra-
chea and resultant pneumothorax, subcutaneous emphy-
sema, mediastinitis had developed and succumbed to injury 
at paediatric ICU. In various studies mortality rate varies 
between 0.21% and 7.8% [44–49]. And some studies claimed 
no mortality [50]. A delayed diagnosis increased morbid-
ity and chance of mortality. Diagnosis may be delayed in 
absence of a clear clinical history, negligence of parents or 
miss diagnosis by the physician [13].

Paediatric rigid bronchoscopy must be done with paedi-
atric ICU back up. 13.04%, (n = 18) cases of a series devel-
oped complications and were kept in the paediatric ICU 
under ventilation for variable periods depending on the 
severity. Total 29.71%, (n = 41) patients needed post-opera-
tive transfer to paediatric ICU.Those children who smoothly 
recovered from general anaesthesia and maintained satura-
tion of greater than 95% without oxygen support were sent 
to the General ENT ward and monitored closely with pulse 
oximetry for 24 h 70.29%, (n = 97). Majority of our patients 
(70.29%) were discharged after 48 h and 94.93%, (n = 131) 
were fully recovered and discharged within seven days. Pro-
longed hospital stay maybe required to treat long infections 
in cases of longer duration of foreign body entrapment or if 
there is any complications [17, 51].

To prevent occurrence guidance to be provided to parents 
and caregivers when child attains six months of age [52].
Parents and caregivers are advised not to offer any chewable 
food, items until the child develops proper chewing func-
tions and to feed their child in sitting posture. Child should 
be encouraged to sit calmly during eating. Any small objects 
can become aero-digestive tract foreign body in children and 
these should be kept out of reach of children.

Conclusion

(1) Tracheobronchial foreign body aspiration in children is 
an acute airway emergency. It most commonly affects 
under 3 year children with incidence of male prepon-
derance.

(2) Foreign body aspiration may present as symptomatic or 
asymptomatic cases and also with or without any posi-
tive history of aspiration. So high index of suspicion by 
the surgeon is essential.

(3) History of choking, diagnostic symptom triad of sudden 
onset cough,breathlessness and wheeze and reduced air 
entry on the affected side on auscultation clinches the 
diagnosis in most of the cases.

(4) Chest x-rays in posteroanterior and lateral view may 
show a radioopaque foreign body, obstructive emphy-
sema, atelectasis, mediastinal shift, pneumothorax etc. 
in tracheobronchial foreign body aspiration. But a nor-
mal chest x-ray does not exclude presence of tracheo-
bronchial foreign body.

(5) Rigid bronchoscopy is gold standard instrumentation 
for removal of tracheobronchial– bronchial foreign bod-
ies and it should be performed on emergency basis in 
any children with clinical or radiological evidence or 
any suspicion of foreign body aspiration.

(6) Educating and guiding parents and caregivers can mini-
mise occurrence of foreign body aspiration.
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