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Abstract: Objective: Aspiration of a foreign body in the airways of children is one of the important emergencies in chil-
dren, which is associated with high mortality and morbidity if not diagnosed promptly or managed effectively.
The aim of this study was to investigate the clinical and radiographic findings in children with foreign body as-
piration.
Methods: In a large cross-sectional retrospective study at a tertiary hospital from 2009 to 2019, children with for-
eign body aspiration were evaluated. The required information (demographics, clinical examination findings,
and results of radiological and bronchoscopy reports) was extracted from the medical records of the patients in
the hospital archive.
Results: In this study, 330 patients were enrolled, 61.2% of whom were male. The mean age of the patients was
2.65±2.68 years. The average time interval from the onset of symptoms to the final diagnosis was 11.54 days.
The most common location and type of aspirated foreign body were the right main bronchus (60%) and seeds
(39.1%), respectively. Cough and decreased unilateral lung sounds were the most common clinical symptoms
(91.5%) and physical findings (50.6%), respectively. The most common finding on chest X-ray was local emphy-
sema (43%).
Conclusion: Foreign body aspiration can lead to irreparable injuries if it is not recognized and managed
promptly. Aspiration of a foreign body can result in serious harm if not quickly diagnosed and properly man-
aged. Clinical suspicion of aspiration and the management of these children are critical.
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1. Introduction

Foreign body aspiration (FBA) is a serious and sometimes

fatal event in children. Despite endoscopic advances in re-

cent decades, about 7% of accidental deaths in children are

caused by foreign body aspiration (1). The diagnosis of FBA

is based on history, clinical examination, and a high level

of suspicion (2). The symptoms of foreign body aspiration

vary according to its location, type, size, degree of obstruc-

tion, and time interval between aspiration and referral (3).

The most common symptoms include coughing, choking,

wheezing, hoarseness, and cyanosis (4). The highest inci-

dence of FBA occurs between one and three years of age and

is more common in boys (5). In younger children, foods, es-

pecially nuts, are the most common aspirated foreign bod-

ies, while in older children, non-food items, including toys,

are more common (3). Although the location of FBA depends

on age, in older children, it is more likely to be found in the

lower part of the respiratory tract (6), but generally, most for-

eign bodies are located in the right bronchus (5,7). If FBA is
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not recognized in a timely manner, it can lead to a number of

complications, including pneumonia, atelectasis, bronchiec-

tasis, lung abscess, empyema, hemoptysis, and eventually

death (7). Delay in the diagnosis of FBA can result from ne-

glecting the history, incomplete clinical examination, or poor

clinical suspicion of the possibility of FBA (2,7).

Chest X-ray is one of the diagnostic modalities for FBA. Al-

though a normal chest X-ray does not rule it out, abnor-

mal radiographic findings may include unilateral hyperin-

flation, atelectasis, consolidation, pneumothorax, pneumo-

mediastinum, and radiopaque foreign bodies. (2,7) Bron-

choscopy is the method of choice for the diagnosis and treat-

ment of aspirated foreign bodies (2,3,6).

The purpose of this study was to determine the findings from

history, physical examination, and chest X-ray in children

with foreign body aspiration admitted to Bahrami Children’s

Hospital, the only referral center for children in East Tehran,

during the years 2010 to 2020.

2. Methods

2.1. Study design

This was a cross-sectional study.

2.2. Study population

The study was conducted at Bahrami Children’s Hospital

(Tehran, Iran) over a 10-year period (from April 2009 to Jan-

uary 2019) on children under 15 years of age who were hospi-

talized due to aspiration of a foreign body in the respiratory

tract. To collect data, the medical records of all eligible pa-

tients were reviewed from the hospital archives.

2.3. Inclusion criteria

Children under 15 years with a final diagnosis of respiratory

foreign body aspiration.

2.4. Exclusion criteria

Defects in patients’ medical records, including history, chest

X-ray, and bronchoscopy reports.

Demographic information (age, sex), clinical manifestations

(cough, apnea, shortness of breath, cyanosis, etc.), physi-

cal examination findings, initial diagnosis, the time inter-

val from the onset of symptoms to the final diagnosis, the

type and location of the foreign body in the respiratory tract,

and the chest X-ray report (local and generalized pulmonary

hyperairation, atelectasis, and pulmonary infiltration) were

collected from the patients’ medical records available in the

Bahrami Children’s Hospital archive and recorded in the pre-

pared checklist.

2.5. Ethical considerations

This survey was approved by the Ethics Committee of

Tehran University of Medical Sciences (IR.TUMS.CHMC.

REC.1400.014). Patient information remained confidential.

The information collection checklists were coded and did not

contain any identifying or personal information about the

patients. This study was conducted in accordance with inter-

national principles governing clinical research and the Dec-

laration of Helsinki.

2.6. Statistical analysis

The collected data were analyzed using SPSS statistical soft-

ware (version 28.0, IBM, Armonk, New York). For statistical

analysis, data are presented as the mean ± standard deviation

(SD) for quantitative variables and summarized by frequency

(percentage) for categorical variables.

3. Results

In this study, 330 medical records of patients with a final diag-

nosis of foreign body aspiration of the respiratory tract were

evaluated. In terms of gender, 61.2% (n=202) were male and

38.8% (n=128) female. The mean age of the patients was

2.65± .68 (0.6 to 12) years. The highest frequency of foreign

body aspiration occurred at the ages of one and two years, re-

spectively (33% and 10.3%). The average time interval from

the onset of symptoms to the final diagnosis was 11.54 (1-70)

days. The highest frequency of final diagnoses occurred on

the second, fifth, and first days, respectively (16.1%, 14.8%,

and 13.3%).

In this study, the most common location of the aspirated for-

eign body was the right main bronchus (60%). The most

commonly aspirated foreign body was seeds, with a fre-

quency of 39.1%, followed by almonds and pistachios, re-

spectively (10.3% and 8.8%). The details of the locations and

types of aspirated foreign bodies are summarized in figures 1

and 2. The most common chief complaint of the patients was

cough (57.2%), followed by choking, wheezing, and dyspnea

(25.8%, 12.7%, and 4.3%), respectively. In terms of clinical

symptoms, cough was the most prevalent symptom (91.5%).

Cyanosis and choking were the next most common symp-

toms observed in patients. In the lung auscultation, unilat-

eral sound reduction was the most common finding (50.6%).

Details of patients’ clinical symptoms and physical examina-

tions are summarized in table 1.

The initial diagnosis during hospitalization in 84.8% of cases

was foreign body aspiration. Respiratory tract infection

and asthma were the next most common primary diagnoses

(each 6.4%). Out of a total of 330 patients under study, 250

patients (75.7%) had abnormal radiographs, while the rest

had normal radiographs. The most common abnormal find-

ing in the chest X-rays of the patients was local emphysema

in 142 cases (43%). The details are shown in table 2.

Diagnostic and therapeutic bronchoscopy was performed in

all patients, with rigid bronchoscopy in 303 patients (93.3%)

and fiber optic bronchoscopy in the rest.

4. Discussion

Foreign body aspiration is one of the most important med-

ical emergencies in children, which can lead to significant
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Figure 1 Details of the locations of aspirated foreign bodies

Table 1 Prevalence of clinical symptoms and physical examination findings in patients

Variables Number Percent
Clinical Symptoms
Cough 302 91.5
Cyanosis 112 33.9
Chocking 85 25.8
Dyspnea 42 12.7
Respiratory distress 28 8.5
Tachypnea 7 2.1
Wheezing 203 61.5
Fever 34 10.3
Physical examination
Decrease unilateral lung Sounds 167 50.6
Crackle 42 12.7
Ralls 27 8.2
Local wheezing 28 8.5
Diffuse wheezing 70 21.2
Stridor 14 4.2

Table 2 Radiologic findings of patients

Radiologic finding Number Percent
Local emphysema 142 43
Diffuse emphysema 57 17.3
Object in X-ray 45 13.6
Infiltration 41 12.4
Consolidation 22 6.6
Atelectasis 8 2.4
Collapse 8 2.4
Pneumomediastina 8 2.4
Mediastinal Shift 8 2.4
Normal 80 24.2

morbidity and mortality (1). In most cases, the diagnosis of foreign body aspiration is based on history and physical
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Figure 2 Details of the types of aspirated foreign bodies

examination (2). The presence of a foreign body in the air-

ways for an extended period increases morbidity and mor-

tality (1,6). Rigid bronchoscopy is the gold standard proce-

dure for the removal of aspirated foreign bodies (8). Although

bronchoscopy can reduce mortality by about 20%, approxi-

mately 7% of accidental deaths in childhood are still due to

foreign body aspiration (1).

Similar to our study, most studies reported a higher incidence

of foreign body aspiration in men (7,9-16), with only Mukher-

jee’s study showing a higher incidence in women (17). To

justify this issue, it can be mentioned that boys are proba-

bly more active and playful than girls (2). Additionally, in

most studies, foreign body aspiration has been reported pri-

marily among children aged one to three years (9-14,16,18),

while only one study by Dar and colleagues reported an av-

erage age of four years (7). The higher frequency of aspira-

tion in children under the age of 3 years may be attributed

to several factors: the habit of putting objects in the mouth,

which results from the child’s oral recognition stage and the

exploration of foreign objects, the absence of molar teeth

for chewing food, running or crying with a full mouth, and

poor coordination of swallowing and breathing muscles (19).

Aspiration of a foreign body can present with various clini-

cal symptoms and physical examination findings. The most

common clinical symptom among our patients was cough

(91.5%), which was consistent with the findings of most stud-

ies (ranging between 33% and 84%) (9,11-12,15-16,18). Con-

trary to our study, some other studies reported that the most

common clinical manifestation was choking (in the range of

51% to 100%) (7,10,13,17), while in our study, the prevalence

of choking was 25.8%. This difference in the frequency of

choking as a complaint among patients may be due to the

absence of a caregiver present with the child during aspira-

tion.

The most common finding in pulmonary auscultation of pa-

tients in some studies, including the recent study, was de-

creased unilateral pulmonary sounds (9,12,15). In Mindero

et al.’s study, the most common finding in lung auscultation

was rales (16).

The most common chest radiographic finding was localized

emphysema in most studies, which was similar to our re-

sults (7,9,14,18). In Goyal’s study, the most common chest

radiographic finding was a normal X-ray (15), while in Mîn-

dru’s study, the most common finding was atelectasis (16).

Similar to our study, in most studies, the most common site

of aspirated foreign body entrapment was the right main

bronchus (9,11,12,14,16-18). In Safari et al.’s study, the left

main bronchus was the most common site of aspirated for-

eign body entrapment (13). The higher prevalence of aspi-

rated foreign bodies in the right main bronchus is probably

due to its alignment with the trachea (7).

The type of inhaled foreign body can vary depending on

the age of the children. In younger children, food materials

such as nuts are more common (3). Considering that most

of the patients in our study were under three years of age,

the most common foreign body aspiration (FBA) was seeds.

Contrary to our results, where the most common aspirated

food material was seeds, most other studies found peanuts

to be the most common aspirated foreign object (9,11-12,14-

15,18). Similarly, in the studies conducted by Dar and Safari,

seeds were the most commonly aspirated foreign body (7,13).

This difference in the type of aspirated substance may be at-

tributed to the easy access of children to seeds in our country

and some regions, as seeds are culturally and economically

used as a common snack in these areas.

The average time interval from the onset of symptoms to the
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final diagnosis in our study was about 11 days, while in Sa-

fari’s study, more than half of the patients were diagnosed

within 9 days (13). This delay in final diagnosis can be sec-

ondary to the lack of attention and precision from doctors

regarding the possibility of foreign body aspiration in the dif-

ferential diagnoses of children presenting with cough and

wheezing.

5. Conclusion

Aspiration of foreign bodies is common in children and can

lead to irreparable injuries, so the medical staff should re-

ceive the necessary training on recognizing the symptoms

and managing children suspected of foreign body aspira-

tion. Given the high importance of early diagnosis, prompt

and appropriate management should be performed for these

children. Additionally, proper training should be provided to

families to prevent such incidents. Since the history of FBA

may not be clear in children, there should be a high clinical

suspicion of FBA in any child with acute respiratory symp-

toms.
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16. Mîndru DE, Păduraru G, Rusu CD, T, arcă E, Azoicăi
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