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ABSTRACT 

Introduction: Foreign body aspiration is not uncommon in children. It can be associated with significant morbidity and 
mortality. This study aims to determine and analyze the characteristics of local pediatrics airway foreign body (FB) as-
piration. Methods: A retrospective study of medical records from KK hospital (1997-2010) is done. Patient demo-
graphics, clinical/investigative findings, duration of hospitalization and complications are analyzed. Results: The sam-
ple consisted of 26 patients (eight months - 13 years of age), who underwent rigid bronchoscopy for FB removal over 
the last 13 years. Seventy-seven percent were three years of age or younger. Peak incidence (61.6%) was at one to two 
years of age. Nineteen were males and seven were females. The top three clinical presentations were: cough (61.5%), 
choking (46.2%) and wheezing (42.3%). Decreased air entry (34.6%), tachypnea (26.9%) and no significant findings 
(23.1%) were the most common features on physical examination. The most common radiographic findings were con-
solidation (30.8%), presence of a foreign body (23.1%) and no abnormality (23.1%). Aspiration was primarily into the 
right main bronchus (38.5%), and 61.5% of the FB was organic in nature [principally peanuts (38.5%)]. Mean hospi-
talization duration was three days. Delayed diagnose in three cases were secondary to mis-diagnoses as croup (n = two) 
and respiratory tract infection (n = one). Complications were noted in eight cases (30.8%). There was no mortality. 
Conclusion: High index of suspicion is required in diagnosing airway FB. Physician’s diagnostic acumen is vital in 
prompt successful treatment. Heightening public’s awareness is the key to prevention of pediatrics FB aspiration. 
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1. Introduction 

Foreign body aspiration in children is a significant cause 
of childhood morbidity and mortality worldwide. Ac-
cording to National Safety Council statistics for United 
States in year 2002, more than 4100 episodes of fatal 
aspiration were reported. Early diagnosis of foreign body 
aspiration is essential as delay in its recognition and 
treatment is related to significant complications [1]. 
Nevertheless, clinical presentation of aspiration can be 
subtle, mimicking other respiratory conditions, resulting 
in mis-management [2,3]. The role of imaging, rigid and 
flexible bronchoscopy in the management of foreign 
body aspiration is also a subject of much discussion and 
controversy [4-6]. This study serves as the first local 
study to investigate the characteristics of pediatrics for-
eign body aspiration; and the role of the various investi-
gative and diagnostic modalities. Some comparisons with 
the results observed from other pediatric populations 
reported by other journals, predominantly from the 
Western countries were done.  

2. Methods 

A retrospective study of medical records from KK hos-
pital (1997-2010) was performed. Variables studied in-
clude: 

1) Patient’s demographics: age, gender and ethnicity; 
2) Clinical presentation which includes history and 

findings on physical examination; 
3) Interval between symptom onset to diagnosis; 
4) Causes for delayed diagnosis and prior diagnosis, if 

any; 
5) Investigative findings: Chest radiograph and bron-

choscopic findings; 
6) Foreign body implicated; 
7) Location of the foreign body; 
8) Complications; 
9) Duration of hospitalization; 

3. Results  

Review of the medical records showed a total of 26 pa-
tients, aged from eight months to 13 years, underwent 
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rigid bronchoscopy for foreign body removal over the 
past 13 years. Seventy-seven percent were three years 
and below. Peak incidence (61.6%) was at one to two 
years of age (Figure 1). Nineteen were males and seven 
were females, leading to a male: female ratio of 2.7:1. 
There were ten (38.5%) Chinese, six (23.1%) Malays, six 
(23.1%) Indians and four (15.3%) were of other ethnic-
ity.  

The top five clinical presentations were: cough (61.5%), 
choking (46.2%), wheeze (42.3%), stridor (34.6%) and 
breathlessness (34.6%) (Table 1). Some patients pre- 
sented with combination of these symptoms. Prolonged 
cough defined as more than one week duration was noted 
in 26.7% of those presenting with cough. Decreased air 
entry (34.6%) and tachypnea (26.9%) are the most com- 
mon physical findings, followed by no significant find- 
ings (23.1%) (Table 2). Clinical triad of decreased air 
entry, wheeze and cough was only noted in four cases 
(15.4%).  

Consolidation (30.8%) and atelectasis (19.2%) were 
the most common radiographic findings. A normal ra- 
diograph was noted in 23.1% of radiographs (Table 3). 
Foreign body was only seen in 23.1% of radiographs. 
Aspiration was primarily into right main bronchus (38.5%), 
30.8% were into the left bronchus (Figure 2). Sixty two 
percent of the foreign bodies implicated were organic in 
nature [principally peanuts (38.5%)]; while plastic was  
 

Table 1. Distribution by history. 

History No. (n = 26) Prevalence (%) 

Cough 16 61.5 

Witnessed inhalation 3 11.5 

Wheeze 11 42.3 

Stridor 9 34.6 

Breathlessness 9 34.6 

Vomiting 7 26.9 

Choking/gag 12 46.2 

Cyanosis 4 15.3 

Lethargy 3 11.5 

Fever 4 15.4 

Hoarseness 2 7.7 

Halitosis 1 3.8 

Loss of appetite 1 3.8 

Dysphagia 0 0 

Odynophagia 0 0 

No. refers to the total number of patient presenting with the stated history. 
n = total numbner of patients in the study (26), prevalence = No./n × 100. 
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Figure 1. Chart showing distribution of FB by age. Y axis = 
No. of patient at the particular age. X axis = age of patient 
in months (m) and years (yr). 
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Figure 2. Chart showing distribution (%) of FB by location. 
 

Table 2. Distribution by physical findings. 

Physical finding No. (n = 26) Prevalence (%) 

Decreased air entry 9 34.6 

Tachypnea 7 26.9 

Retractions 3 11.5 

Crepitations 3 11.5 

Tachycardia 1 3.8 

Stridor 1 3.8 

Prolong expiratory phase 1 3.8 

No significant findings 6 23.1 

No. refers to the total number of patient presenting with the stated physical 
finding. n = total number of patients in the study (26), Prevalence = No./n × 
100. 

 
the most common non-organic object detected (11.5%) 
(Table 4).  

Duration of hospitalization ranges from one to 17 days, 
with a mean of three days. Delayed diagnosis and treat-
ment (24 hours and beyond) were noted in three cases 
and secondary to mis-diagnoses as croup (n = 2) and res-
piratory tract infection (n = 1). Otherwise, the remaining 
23 patients (88.5%) were admitted within 24 hours from 
symptom onset. Repeat bronchoscopy was done for a 
case of incomplete removal of foreign body back in 
Bangladesh.  

Complications defined as preoperative or secondary to 
bronchoscopy were noted in 8 cases (30.8%). This include: 
desaturations (23.1%), requiring intubation (23.1%), ICU 
admission (19.2%), atelectasis (19.2%) and others (Table 
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Table 3. Distribution by radiological findings. 

Findings No. (n = 26) Prevalence (%)

Normal 6 23.1 

Foreign body 6 23.1 

Atelectasis 5 19.2 

Consolidation/opacity/haziness 8 30.8 

Air trapping 2 7.7 

Pulmonary hyperinflation 4 15.4 

No. refers to the total number of patient presenting with the stated radio-
logical finding. n = total number of patients in the study (26), prevalence = 
No./n × 100. 

 
Table 4. Distribution by type of foreign body. 

Type No. (n = 26) Prevalence (%) 

Organic: 

Peanuts 10 38.5 

Chicken bone 3 11.5 

Fish bone 1 3.8 

Orange seed 1 3.8 

Tooth 1 3.8 

Non-organic: 

Plastic 3 11.5 

Metal pin 2 7.7 

Glass piece 1 3.8 

Styrofoam 1 3.8 

Pen cap 1 3.8 

Unspecified 2 7.7 

No. refers to the total number of patient presenting with the stated foreign 
body. n = total number of patients in the study (26), prevalence = No./n × 
100. 

 
5). No mortality was present in our series. Post opera-
tively, all patients were covered with antibiotics and 
steroids, and were well on follow up.  

4. Discussion 

Our study showed that majority of foreign body aspira-
tion occurred below three years of age (76.9%) which is 
consistent with the findings from other studies [7-13]. 
This can be attributed to the tendency of children at this 
age to explore their world via the oral routes, the fact that 
they might not have developed the full posterior dentition 
and their immature neuromuscular mechanism for swal- 
lowing and airway protection.  

The male to female ratio of 2.7:1 as reported from our 

Table 5. Distribution by complications. 

Complications No. (n = 26) Prevalence (%) 

ICU admission 5 19.2 

Requiring intubation 6 23.1 

Atelectasis 5 19.2 

Recurrent Pnuemonia 1 3.8 

Desaturations 6 23.1 

Subcutaneous emphysema 1 3.8 

No. refers to the total number of patient presenting with the complications. 
n = total number of patients in the study (26), Prevalence = No./n × 100. 

 
series is similar with that reported by other studies. 
[8,9,12] The reason for male predominance remains un-
clear, however, some attributed it to the more adventur-
ous and impulsive nature of young boys [14]. 

A history of choking is reported to have a high clinical 
sensitivity (97%) as well as clinical specificity (63%) in 
the diagnosis of foreign body aspiration. [15] It is also a 
major clinical finding, being present in more than 80% of 
cases in two series [16,17]. Unfortunately, the initial 
choking episode may be downplayed or missed by par-
ents; only to be recollected upon removal of the foreign 
body. Locally, choking is documented as a presenting 
complaint in only 46.2% of the cases and is superseded 
by cough (61.5%). The classic triad of wheeze, cough, 
and diminished breath sounds , despite its high specific-
ity of 96% - 98% as reported in a Switzerland based 
study [18], is not universally present [6,17]. It is present 
in only four cases in our series (15.4%). 

Decreased air entry (34.6%) accounts for the pre-
dominant physical finding in our study, followed by 
tachypnea (26.9%). This finding has high specificity [3] 
but is however subjective and does not give much clue to 
the position of the foreign body [19]. In our study, 23.1% 
presented with normal physical findings. Hence, the ab-
sence of abnormality on physical examination does not 
exclude the presence of foreign body. 

Normal chest radiograph is noted in six cases (23.1%); 
this is similar to that reported in a Danish study [20]. The 
other significant findings include consolidation/opacity 
(30.8%) and atelectasis (19.2%). Foreign body is only 
detected in 23.1% of the radiographs. This low sensitiv-
ity could be secondary to the fact that many foreign ob-
jects consumed by children are radiolucent in nature. 
Hence, the presence of a normal chest radiograph should 
not rule out the possibility of foreign body aspiration 
[20-22], though a positive finding may be highly sugges-
tive of its presence. 

Other modality of imaging such as fluoroscopy has 
also been advocated as initial diagnostic technique of 
choice [6,23]. Hong et al. [23] have also recommended 
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the use of spiral and sine CT in cases of diagnostic di-
lemmas. These are however not used locally and further 
studies may be warranted to further evaluate the cost- 
benefit ratio of introducing these high-end diagnostic 
adjuncts.  

Sixty two percent of the foreign body implicated is 
organic in nature, of which, peanuts predominates (38.5%). 
Peanut is similarly the chief culprit in other studies [7,8, 
10,24,25]. The foreign body implicated is to a certain 
extent dependent on the education, culture and dietary 
habits of the country. Hence, parents should be educated 
on food safety and keeping food such as peanut out of 
reach from their young children. 

Anatomically, the right bronchus, due to its greater 
diameter, smaller angle of divergence from the tracheal 
axis and greater airflow, favours the entry of foreign 
body. The incidence of foreign body in the right bron-
chus in our series is 38.5% compared to 30.8% in the left 
bronchus. The remaining are into the tracheal (19.2%) 
and larynx (15.4%). Higher incidence in right bronchus 
is similarly reported in most studies [5,9,10,12,13,25-29]. 

Delayed diagnosis and treatment (24h and beyond) 
was noted in three cases (11.5%). Two cases occurred in 
a one-year old girl and a two-year old boy. They were 
both given the prior diagnosis of croup and were treated 
with steroids for duration of two days and two months 
respectively. Bronchoscopy was eventually done in view 
of worsening condition despite medical therapy. Plastic 
piece and chicken bone were found and removed. The 
two children were hospitalized for six and nine days re-
spectively. Complications encountered included desatu-
rations, ICU admission and requiring intubation. The 3rd 
case of delayed diagnosis occurred in a nine-year old girl 
and involved aspiration of a tooth into the left bronchus. 
She presented with prolonged cough and was treated 
symptomatically by a private physician. The foreign 
body was only discovered two months later, when the 
chests radiograph done at the polyclinic revealed foreign 
body in the left main bronchus, associated with shifted 
mediastinum, left lung collapse and consolidation. She 
underwent rigid bronchoscopy for foreign body extrac-
tion, from which a tooth was found lodged at the junction 
between the left main and segmental bronchus. The pa-
tient and her caregiver subsequently recalled a history of 
fallen tooth which was swallowed two months prior. This 
case with delayed diagnosis was also associated with 
prolonged hospitalization of ten days, of which four days 
was spent in ICU. Other complications include: post op-
erative desaturations, requiring intubation and positive 
pressure ventilation, subcutaneous emphysema, pnuemo- 
mediastinum and persistent pneumonia and collapse of 
the left lung.  

Other papers have also quoted misinterpretation of 
symptoms as a leading cause of delayed diagnosis, of 

which common prior diagnosis include: asthma, asthma 
exacerbation, croup and pneumonia [6,30,31]. Esclamado 
RM [1] reported complication associated with delayed 
diagnosis to be 67%. Conversely, complication free 
course was described in all patients presenting within 24 
hours from aspiration by a study based in Turkey [32,33]. 
Hence, foreign body aspiration may present with subtle 
unspecific symptoms or mimic other respiratory condi-
tions. A high index of suspicion of foreign body aspira-
tion is crucial in ensuring prompt treatment which will 
aid in decreasing complications and prolonged hospitali-
zation associated with delayed diagnosis. 

Rigid bronchoscopy is the standard of care in the 
management of cases of suspected foreign body aspira-
tion. It is the procedure of choice to identify and remove 
the object [33-35] due to its better control of the airway, 
allowing good visualization and manipulation [4,36,37]. 
In our institution, all cases of foreign body aspiration was 
extracted with rigid bronchoscopy. Flexible broncho-
scopy is also advocated by some author and complication 
rate reported to be as low as 0.3% versus 1.1% from rigid 
bronchoscopy [4]. Further studies are required to deter-
mine the diagnostic and therapeutic efficacy, the cost, 
physician’s preference and indication for rigid/flexible 
bronchoscopy. 

The overall complication rate in our study is 30.8%. 
There was no mortality, as has been described by other 
authors [38-40]. Bronchoscopy was done in all patients 
within 24 hours from admission. Majority (84.6%) was 
discharged within three days from admission, showing 
the safety and favourable outcome of bronchoscopy [24, 
36,41]. 

Notably, the incidence of foreign body aspiration in 
our population (26 cases over 13 year period) is rela-
tively low compared to other population. We postulate 
that this observation could be secondary to the smaller 
peadiatrics population size, higher education level of the 
parents and children, culture of tight parental/caregiver 
supervision of children, their practice of keeping haz-
ardous parts/food from children and possibly the more 
docile and less adventurous nature of local children. Na-
tion wide prevention programs which include educational 
programs and materials have reported varying success in 
lowering the incidence of foreign body aspiration [42, 
43]. 

5. Conclusion 

There are no single or combined variables that can pre-
dict airway foreign body with full certainty. A high index 
of suspicion is required in its diagnosis. Diagnostic acu-
men and prompt treatment aids in decreasing complica-
tions, morbidity and mortality. Rigid bronchoscopy re-
mains the standard of care and should be done at the ear-
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liest instance in cases of suspected foreign body aspira-
tion. Heightening awareness of general public through 
education is the key to prevention and prompt treatment. 
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