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Abstract 

ackground: foreign bodies aspiration in children is a common emergency

condition especially in less than 3 years old, comprising an important

proportion of accidental deaths. Usually, there is a suggestive history of 

choking. The evolution of foreign body aspiration can lead to variable degrees of 

respiratory distress, serious respiratory complications, and even death. Early rigid 

bronchoscopy is a very effective procedure for definite diagnosis and removal of 

aspirated foreign body with fewer complications. 

Aim of study: To discuss causes and types of foreign body aspirationand 

effectiveness of bronchoscopy in children. 

Patients and Method: In Al-Hussein Medical City Hospital, bronchoscopy had been 

performed to 254 patients with the diagnosis of foreign body aspiration (from 2005 to 

2012). Of which, 152 (59.85%) were males and 102 (40.15%) were females. Their 

ages ranged from 6 months to 10 years. Diagnosis had been established depending on 

history, physical examination, radiological studies and bronchoscopy. 

Results & Discussion: Foreign bodies (FBs) were removed by rigid bronchoscope. 

The sites of FBs were distributed in the following pattern: at the right main bronchus 

in 129 (50.79%) patients, at the left main bronchus in 55 (21.65%) patients, at the 

trachea in 38 (14.96%) patients, at the larynx in 16(6.3%) patients, and both bronchi 

in 4 (1.57%) patients. No foreign body could be found in 12 (4.73%) cases. The 

majority of the FBs were seeds 155 (61.02%). Pneumonia occurred in only 8(3.14%) 

patients. 

Foreign body aspiration is frequently encountered in pediatric practice. the condition 

is often not diagnosed immediately because there are no specific clinical 

manifestations. the ages 1 to 3 years were predominantly affected. The most common 

foreign body inhaled, Symptoms, most frequent age, and type of inhaled foreign body 

are different from region to region across the world. Foreign body aspiration was 

misdiagnosed by physician as pneumonia, asthma, bronchiectasis and bronchiolitis. 

Their definite diagnosis and treatment were provided by bronchoscopy, which was 

resorted to after unresponsiveness to previous treatment. 

Conclusion: Rigid bronchoscopy is very effective procedure to remove aspirated FBs 

with fewer complications. 
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Introduction 

FBs aspiration in children is a common 

emergency condition especially in less 

than 3 years old, comprising an 

important proportion of accidental 

deaths
(1)

. Delay in diagnosis and,

consequently, a series of chronic 

pulmonary pathologic conditions may 

occur in the cases without acute 

respiratory failure
(2)

. It is estimated

that almost 600 children under 15 

years old died per year in the USA 

following aspiration of FBs 
(3)

. The

main symptoms associated with 

aspiration are suffocation, cough, 

stridor, excessive sputum production, 

cyanosis or difficulty in breathing. 

These symptoms develop immediately 

after the aspiration 
(4,5)

. If the event is

noticed immediately, the child is taken 

to the hospital for bronchoscopy. If the 

event is unnoticed and there are no 

indicative clinical or radiological 

findings, the patient can be 

hospitalized for bronchitis, bronchial 

asthma or in neglected cases for 

pneumonitis, with dangerous 

consequences for the health and life of 

the patient due to the delayed 

diagnosis
(6)

.

The majority of aspirated objects are 

organic in nature, mainly food 
(7)

.

Peanuts are the most commonly FBs 

identified by different studies
(8,11)

, but

some mention watermelon and 

sunflower seeds as the predominant 

FBs
(9,10)

. This variation in types of FBs

materials can be explained by cultural, 

regional and feeding habit 

differences
(12)

. The high incidence of

aspirated seeds is related to the 

absence of molar teeth development 

between 2 and 3 years of age. This 

results in an inadequate chewing 

process, therefore the offering of 

chunks of food and seeds of any kind 

to this age group should be avoided
(13)

.

It is also strongly recommended that 

younger children should not be 

allowed to play with small plastic or 

metallic objects. Surprisingly, 

however, plastic toys are not a frequent 

cause of FBA in series from 

developing countries but they represent 

more than 10% of those identified in 

the developed world
 (14,15)

.

Management of aspirated FBs depends 

on the site of impaction. Laryngeal and 

subglottic FBs need urgent 

intervention in the form of 

tracheostomy or urgent bronchoscopy, 

whereas foreign bodies in the right or 

left main bronchus cause 

comparatively less airway problem 
(16)

.

Rigid bronchoscopy is the recomm-

ended procedure in children with 

suspected aspirated FBs 
(17)

.

Patients and method 

In Al-Hussein Medical City Hospital, 

254 cases with the diagnosis of FBA 

were evaluated and treated from 

January 2005 to November 

2012.Equal number of children came 

from urban and rural communities, 

152 (59.85%) were male while 102 

(40.15%) were female. The average 

age was 2.6 years (range 6 months-10 

years). 
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Plain chest radiography (CXR) was 

done to 232 (91,34%) patients, the 

remaining22 (8.66%) patients were 

underwent immediate bronchoscopy 

because of acute respiratory distress at 

presentation. Computed tomography 

was used in some cases of suspected 

FBA and to determine the presence of 

lung complications due to FB in late 

period. FBs were found during 

bronchoscopy in 242 (95,27%) 

patients with the history of 

FBinhalation. the remaining 12 

patients had no FB found during 

bronchoscopy. A total of 262 

bronchoscopies for 254 patients using 

a rigid bronchoscope in appropriate 

size and under general anesthesia 

were done because bronchoscopy was 

repeated once or twice in 6(2.36%) 

cases, for reasons such as the physical 

and radiological examinations after 

bronchoscopy suggestive of the 

ongoing presence of a foreign body. 

Postoperatively we observed 

moderate to severe laryngospasm in 

27(10.62%) patients, prolonged O2 

therapy was necessary in 10(3.94%) 

patients,8 (3.14%) patients developed 

pneumonia postoperatively and one 

(0.39%) patient need tracheostomy. 

One (0.39%) patient who was hypoxic 

at admission and required immediate 

bronchoscopy developed cardiac 

arrest at induction of anesthesia 

before any surgical attempt. After 

resuscitation and stabilization of the 

patient, the FB which filled most of 

tracheal lumen was extracted, this 

patient developed neurological 

sequels. One (0.39%) patient died due 

to brain anoxia. Antibiotics were 

administered for 5-7 days to the 

patients who aspirated vegetable 

materials and developed pneumonia. 

If any specific microorganism was 

isolated from bronchial lavage taken 

at the time of bronchoscopy, the 

treatment continued with appropriate 

antibiotics. Patients were categorized 

into two groups according to the 

elapsed time of referral; those that 

were reported within first 24 hours 

were termed 'early', and those 

received after 24 hours or more were 

termed 'late'.  

Results 

The age distribution of study 

includes46 (18.11%) patients less than 

1 year of age, 140 (55.12%) patients 

were 1 to 3 years,51(20.08%) patients 

were 3 to 6 years old and 17 (6.69%) 

patients were more than 6 years old. 

The maximum incidences occurred at 

the age of 1-3 years, as shown in table 

1.  

Table 1 Age distribution of patients 

No. of patients Percentage (%) 

< 1 year 46 18.11% 

1-3years 140 55.12% 

3-6years 51 20.08% 

>6years 17 6.69% 

Total 254 100 

Under general anesthesia, all the 

patients were scoped using rigid 

bronchoscope , seeds was retrieved in 

155 (61.02%) patients, food materials 

in 40 (15.74%) patients, peanuts in 18 

(7.09%) patients, bones in 10(3.94%) 

patients, pins in 8 (3.14%)patients 

followed by other FBs like plastic 

objects and parts of toys with various 

number and percentage, as shown in 

table 2. 
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Table 2 Foreign body types. 

Foreign body No. of patients Percentage (%) 

Seed 155 61.02% 

Food material 40 15.74% 

Peanut 18 7.09% 

Bone 10 3.94% 

Pin 8 3.14% 

Plastic object 3 1.18% 

Stone 2 0.79% 

Bead 1 0.39% 

Other 5 1.98% 

None 12 4.73% 

Total 254 100 

 Radiological examination showed 

obstructive emphysema in 58 (22.83%) 

patients while opaque FBs in 22 

(8.66%) patients, unilateral atelectasis 

in 18 (7.09%) patients, bronchiectasis 

in 17 (6.69%) patients and 10(3.94%) 

patients showed lobar pneumonia on 

chest x-ray. The rest 107(42.13%) 

patients had normal chest X-ray and in 

22 (8.66) patients no time available for 

doing chest X-ray as shown in table 3. 

The most common site of foreign body 

impaction was right main bronchus in 

129 (50.79%) patients followed by left 

main bronchus in 55 (21.65%) patients, 

trachea in 38 (14.96%) patients, larynx 

in 16 (6.3%) patients and both bronchi 

in 4 (1.57%) patients. No foreign body 

could be found in 12 (4.73%) cases, as 

shown in table 4. 

Table 3.Radiological finding 

Radiological finding  No. of patients Percentage (%) 

Obstructive emphysema 58 22.83% 

Opaque FB 22 8.66% 

Unilateral atelactasis 18 7.09% 

Bronchiectasis 17 6.69% 

Lobar pneumonia 10 3.94% 

Normal CXR 107 42.13% 

No CXR 22 8.66% 

Total 254 100 

Table 4 sites of impacted Foreign bodies. 

sites of impacted Foreign bodies. No. of patients Percentage (%) 

right main bronchus 129 50.79% 

left main bronchus 55 21.65% 

Trachea 38 14.96% 

Larynx 16 6.3% 

both bronchi 4 1.57% 

No foreign body 12 4.73% 

Total 254 100 

One hundred nine (42.91%) patients 

were categorized into the early group 

and 145 (57.09%) patients into the late 

group. The duration of impaction of 

foreign body ranged from 1 hour to 

more than 3 month, the median 

duration of the symptoms prior to 

admission was 72 hours. There was a 
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delay of more than 4 weeks in 6 

(2.36%) cases, the maximum gap 

between the onset and referral being 96 

days as shown in table 5. 

Table5Duration of impaction of foreign body 

Length of time No. of patients Percentage (%) 

< 1 day 109 42.91% 

1-7 days 125 49.21% 

1-4 week 14 5,52% 

>4 week 6 2,36% 

Total 252 100 

In 206 (81.12%)patients recovery was 

un-eventful except mild laryngeal 

edema which was treated by steroids 

and humidified air,27 (10.63%) 

patients complicated by 

laryngospasm,10(3.94%) patients need 

prolonged O2 therapy,8 (3.14%) 

patients developed pneumonia post 

operatively, one (0.39%) patient need 

tracheostomy prior to bronchoscopy, 

one (0.39%) patient end with 

neurological sequelsdue to delay 

referral. One (0.39%) patient died due 

to brain anoxia. Most of patients were 

discharged from hospital on the same 

day. 

Two hundred thirteen (83.58%) 

patients presented with chocking, 200 

(78.74%) patients had paroxysmal 

cough and 193(75.98%) patients 

presented with tachypnea as shown in 

table 6.  

Table 6. Presenting clinical features and corresponding patient numbers and 

percentage with foreign body aspiration. 

Symptoms Referral groups 

No.of patient  (Percentage) 

Chocking 213 83.58% 

Cough 200 78.74% 

Tachypnea 193 75.98% 

Wheezing 180 70.86% 

Decrease air entry 170 66.92% 

Fever 73 28.74% 

Strider 33 12.99% 

Cyanotic episode 25 9.84% 

Syncope 15 5.90% 

Discussion 

Foreign body aspiration is frequently 

encountered in pediatric practice; 

however, the condition is often not 

diagnosed immediately because there 

are no specific clinical manifestations. 

Usually, there is a suggestive history of 

choking, although the classic clinical 

presentation, with coughing, wheezing, 

and diminished air inflow, is seen in 

less than 40% of the patients; other 

symptoms include cyanosis, fever, and 

stridor. Sometimes, FBA can be 

completely asymptomatic. The 

evolution of FBA can lead to variable 

degrees of respiratory distress, 

atelectasis, chronic coughing, recurrent 

pneumonia, and even death 
(18,19)

.

Previous reports indicate that male 

gender is present in 60—66% of cases 

and children in the first two years of 

life are predominantly affected 
(20,21)

.

In this study the frequency of FBA in 

male was 59.85% and the ages 1 to 3 

years were predominantly affected. 

The most common foreign body 

inhaled, Symptoms, most frequent age, 

and type of inhaled foreign body are 
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different from region to region across the world. 

Table7 Presenting corresponding patient numbers with foreign body type and age 
Age 

grou

ps 

Foreign body type No. (Percentage) 
S

ee
d

 

F
o

o
d

 m
a

te
r
ia

l 

P
ea

n
u

t 

B
o

n
e
 

p
in

 

P
la

st
ic

 o
b

je
ct

 

S
to

n
e 

B
ea

d
 

O
th

er
 

N
o

n
 

T
o

ta
l 

< 1 28(11.

02%) 

16(6.2

9%) 

1(0.39

%) 

0 1 

(0.39

%) 

0 0 0 0 0 4

6 

1 -3 96(37.

79%) 

20 

(7.87) 

12 

(4.72

%) 

6 

(2.36

%) 

3(1.1

8%) 

1(0.3

9%) 

01(0.3

9%) 

1(0.3

9%) 

0 0 1

4

0 

3 -6 24(9.4

4%) 

3(1.18

%) 

5(1.96

%) 

4(1.57

%) 

3(1.1

8%) 

1(0.3

9%) 

1(0.39

%) 

0 4(1.57

%) 

6(2,36

%) 

5

1 

>6 7(2.75

%) 

1(0.39

%) 

0 0 1(0.3

9%) 

1(0.3

9%) 

0 0 01(0.3

9%) 

6(2,36

%) 

1

7 

Tota

l 

(n=

254 

155 

(61.02

%) 

40 

(15.74

%) 

18(7.0

8%) 

10(3.9

3%) 

8(3.1

4%) 

3(1.1

8%) 

2(0.78

%) 

1(0.3

9%) 

5(1.96

%) 

12(4.7

2%) 

2

5

4 

160 (63%)of cases were evaluated by a 

physician before referring to our unit 

and about 94 (37%) of cases were 

misdiagnosed and maltreated with 

different drug without any improve-

ment and this lead to unsmooth 

postoperative recovery. Foreign body 

aspiration was misdiagnosed by 

physician as pneumonia in 25%, 

asthma in 7%, and bronchiectasis in 

2% and bronchiolitis in 3%. Their 

definite diagnosis and treatment were 

provided by bronchoscopy, which was 

resorted to after unresponsiveness to 

previous treatment. Factors, which 

may delay the diagnosis include: 

 (1) Paternal negligence and wrong 

diagnosis by the doctor. 

 (2)Lack of symptoms, particularly 

after the acute initial phase of dyspnea. 

(3) Diverse clinical features due to 

aspiration of FB. 

The delayed diagnosis rate in our 

locality was high compared to rates of 

17% and 23% reported in other Asian 

studies 
(22,23)

. Chest radiograph is

important tool in diagnosis of FB 

aspiration. Since the most common 

aspirated objects are organic and thus 

radiolucent, their presence is usually 

established by the indirect signs of 

atelectasis or air trapping due to partial 

obstruction. Emphysema or hyperinfla-

tion was the commonest finding in this 

study. Other studies had also reported 

high frequency of this finding(11,14). It 

need tobe pointed out that chest 

radiograph is normal in as many as 15-

45% of cases 
(6,9)

. Radiographs were

normal in 42% of our cases. The 

presence of X-ray findings is related to 

size, type, shape & location of FB & 

pattern & length of bronchial 

obstruction. 

In FBA, bronchiectasis and pulmonary 

damage can occur as complications of 

the late period 
(22)

. Bronchoscopy in

children under 12 months requires 

skills because technical difficulties due 

to small instrumentation and 

laryngospasm commonly occur when 

compared to older children. Rough 

contact of the bronchoscope or forceps 

with the bronchial wall, and the 

prolongation of bronchoscopy can be 

considered to be factors which 
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contribute to spasm. It has been 

reported that a bronchoscope with 

appropriate diameter should be chosen 

and the procedure should be limited to 

20 min in order to avoid possible sub-

glottic and laryngeal edema and 

bronchospasm after bronchoscopy 
(23)

.

Previous reports indicate that male 

gender is present in 60—66% of cases 

and children in the first two year of life 

are predominantly affected 
(20,21)

.The

data of this study show the incidence, 

gender, and age of patients with 

foreign body aspiration were nearly 

consistent with the literatures. The 

most common age at risk found less 

than 3 years old in most reported 

papers that was in agreement with our 

study 
(22,26)

.

 Aspirated foreign bodies can be 

classified into two categories, organic 

and inorganic. Most of the aspirated 

foreign bodies are organic materials, 

such aswatermelon and sunflower 

seeds in children, the most common 

type of inorganic aspirated substances 

in children are, pins,nails, small parts 

of various toys, and small parts of 

school equipment such as pen caps 
(24)

.These results were changed from

study to study & from country to 

country,so in some Asian countries 

such as India 
(25)

, China
(26)

, and Turkey
(27)

, the most common were organic

type include peanut, ground and dried 

nuts, while in European countries such 

as Italy 
(28)

and Kosovo 
(29)

 the most 

common were organic type include 

dried nuts as well as inorganic type in 

some countries like Spain
(30)

. In this

study the most common type of FB 

were seeds (sunflower and watermelon 

seeds) and the cause mainly due to 

availability and low price of this 

substances.  

Pneumonia, the most frequent 

complication after bronchoscopy in the 

literature 
(19)

, occurs in only 8 (3.14%)

patients out of our cases because of the 

antibiotics. In this study, the high 

incidence of post-operative laryngo-

spasm and prolonged O2 therapy were 

due to delay in referral of patients and 

the bad habit of inserting fingers in the 

mouth of a child aiming to remove FB, 

these complications are low in other 

studies
(8,12)

.  FBA, one of the leading

causes of accidental children deaths at 

home, does rarely cause deaths after 

the victim is safely brought to hospital. 

FBA not always can be identified 

using the existing diagnostic methods 

and, if the methods of removal are 

appropriate for the type of the FB is 

used, favorable outcomes with lower 

mortality and morbidity rates will be 

noticed.  

Almost 42.91% of our patients were 

diagnosed as having FBA during 24 

hours after onset of symptoms. Young 

children below the age of 3 years are 

particularly at risk of aspiration, as 

demonstrated in our study as well as 

others 
(27,28)

.

Conclusion 

Early rigid bronchoscopy is a very 

effective procedure for aspirated 

foreign body removal with fewer 

complications.  

Recommendations

1- Child or infant who satisfying the 

following criteria should be 

subjected to bronchoscopy: 

A. History of definite or suspected 

FB aspiration. 

B. Features of FB aspiration, e.g., 

chocking, wheezing, strider & 

cough. 

C. Recurrent chest infections with no 

apparent cause. 

D. CXR suggestive of FB aspiration. 

2- Guidance should be provided to 

parents and families when their 

children are 6 months old. Infants 

at this age begin to develop the 

fine motor skills needed to pick up 
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and swallow small objects. 

Because seeds and food items such 

as peanuts are commonly 

aspirated, advice parents not to 

offer such substances until their 

child is old enough to chew them 

properly, also advice the parent to 

feed their child only when he is 

sitting upright and to discourage 

the child from running, playing or 

laughing while eating. Remind 

parents to place all small objects 

such as pins, nails and small parts 

of toys safely out reach of 

children. 
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