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Foreign body ingestion and aspiration at a pediatric center in northern Iran 
 

Abstract 

Background: Aspiration or ingestion of foreign bodies (FBs) is a 

common health problem leading to hospitalization of children around the 

world. The purpose of this study was to detect the FBS of aspirated or 

swallowed in children. 

Methods: The present cross-sectional descriptive-analytical study was 

conducted on 77 hospitalized children due to FBs aspirated or swallowed 

from 2008 to 2013 at Amirkola Children's Hospital. Information 

including demographic profile, type of FBs and their location, clinical 

manifestations, treatment used and possible complications were extracted 

from their medical records, and the data were analyzed. 

Results: Out of 76 cases, 51 (67.1%) were boys; 47.4% of children were 

1-2 years old (mean age 2.6±2.2 years), and 67.1% of the bodies were in 

the gastrointestinal tract. The most common FBs were foodstuff (42.1%), 

metallic bodies (39.5%) and non-metallic bodies (18.4%), respectively. 

The most common symptoms were cough (84%) in respiratory FBs and 

vomiting (57%) in gastrointestinal FBs. The mean duration of 

hospitalization was 74.8±57.1 hours in gastrointestinal FBs and 126.7±56 

hours in respiratory FBs. There was a significant statistical relationship 

between location of FBs (p=0.000) and type of swallowed or aspirated 

bodies (p=0.041) with the duration of hospitalization. No mortality was 

observed. 

Conclusions: Findings show that foodstuffs are the most abundant FBs 

aspirated or swallowed in children aged 1-2 years. Obviously, educating 

parents and caregivers to take required care of children, especially while 

eating in this particular age group, is a key element in reducing such 

injuries. 
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Introduction 

Foreign body injuries are very common in children so that they are the 

major causes of childhood morbidity and mortality 
[1]

. The main concern 

about foreign body injuries is that they may be asymptomatic or have 

nonspecific signs. Foreign body injuries may be confused with a 

gastrointestinal or respiratory infection. If the injury has no evidence, the 

lack of specific signs indicating foreign body injury can lead to delayed 

diagnosis and subsequent increased risk of complications 
[2]

. Foreign 

bodies may accidentally enter the human body by inhalation, aspiration, 

ingestion, swallowing or trauma 
[3]

. Swallowing or aspirating the FBs is 

preventable events. Most FBs are excreted spontaneously through 

protective reflexes, such as coughing or spitting, or pass through the 

gastrointestinal tract without complication, but a significant percentage 

affects the upper gastrointestinal tract 
[4]

. In the event of a delay in 

diagnosis, airway damage from aspirated or inhaled FBs may lead to severe  
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complications such as asphyxia, pneumonia, atelectasis 

and bronchiectasis 
[5]

. On the other hand, if the 

swallowed FBs in the esophagus are not detected and 

treated in time, they can lead to complications such as 

mucosal damage, bleeding, ulcers and esophageal 

perforation and formation of tracheoesophageal fistula 
[6]

. 

According to the reports, the age of children and type 

of FBs are very different. However, most children 

between the ages of 1 and 3 are the most common 

victims of foreign body aspiration for reasons such as 

lack of teeth and poor swallowing, tendency to 

discover bodies with mouth and play during 

swallowing, lack of cognitive ability to distinguish 

between foodstuff and non- foodstuff objects 
[4]

. The 

most common objects that children put in their mouths 

are the ones that are sleek and easy to grab including 

coins, button cells, magnets, screws and small keys 
[7]

, 

which are different according to the age of the child, 

eating habits and traditions of different communities 
[8]

. 

Despite advances in the clinical treatment of children 

with FBs, reducing the risk of complications and death 

and advancing ways to prevent FBs, recognizing the 

types of FBs that cause injuries, signs associated with 

swallowing/inhaling/entering them (which provides 

early detection of FBs) and side effects related to the 

characteristics (type, shape and classification) of FBs 

are critical. However, despite the high incidence of this 

type of injury, according to studies 
[9-11]

, the limited 

high quality evidence is available about foreign body 

aspiration 
[12]

. Therefore, further epidemiological 

studies are needed for each country and region to 

determine the pattern of this condition to take 

preventive measures 
[13]

. In this regard, the aim of the 

current study was to detect respiratory-gastrointestinal 

FBs in children at Amirkola Children's Hospital, Babol, 

Iran, from 2008 to 2013. 

 

 

Methods 

This descriptive-analytical and cross-sectional 

study was conducted over a 6-year period (January 

2008 to December 2013) at Amirkola Children's 

Hospital. Using a hospital information system, the 

study examined the medical records of 77 children 

older than one month, who were hospitalized with a 

final diagnosis of swallowing or aspiration of a foreign 

body, and stayed in hospital for at least six hours, or 

transferred to other more specialized centers due to 

major injuries, and selected by census method. 

Outpatient and re-admission cases were excluded from 

the study to limit the impact of related variables. In 

addition, cases with mental retardation or neurological 

abnormalities and incomplete files were excluded from 

the study. Detection of foreign body cases was made in 

the hospital information system according to the 

International Classification of Diseases, version 10 

(ICD-10). Diagnosis of FBs was based on history and 

physical examination and radiological findings. X-rays 

of the neck and chest (anterior-posterior and lateral 

view) were performed to confirm the location and 

displacement or excretion of foreign objects in the 

respiratory and gastrointestinal tract. Then, the patients 

were classified into two groups of respiratory foreign 

body aspiration and gastrointestinal foreign body 

swallowing according to the location of foreign body 

aspiration and swallowing, respectively. In the first 

group, the aspirated FBs were stuck in the airways 

from the trachea to the bronchi of the lungs. In the 

second group of patients, the swallowed FBs were 

stuck in the gastrointestinal tract from the mouth to the 

anus. Information including demographic profile, type 

of FBs and their location, clinical manifestations, 

hospitalization details, treatment used and possible 

complications was collected and recorded in an 

information form. The data were analyzed using 

SPSS23 software. Descriptive statistics were expressed 

as frequency and frequency percentage, mean and 

standard deviation and 95% confidence interval as well 

as the Chi-square and Pearson correlation tests were 

used to analyze the data. P value < 0.05 was 

statistically considered as significant level.  

 

 

Results 

The results showed that 77 children were 

hospitalized with the final diagnosis of swallowed or 

aspirated FBs during this period; one case with mental 

retardation was excluded from the study. Out of 76 

patients, 51 (67.1%) cases were boys. The age of the 

majority of the injured cases (n=36, 47.4%) was 1-2 

years (Table 1). The mean age of the children was 

2.6±2.2 years (1 month-12 years). Of these, 51 (67.1%) 

cases of FBs were in the gastrointestinal tract and 25 

(32.9%) ones in the respiratory tract. Of the 51 

gastrointestinal FBs, 5 cases (9.8%) previously 

undergone reconstructive surgery had esophageal 

atresia (P=0.453). According to the initial graph, out of 

51 cases of gastrointestinal foreign body swallowing, 

36 cases were (70.5%) in the esophagus, 2 cases 

(3.9%) in the stomach, 13 cases (25.5%) in the small 

intestine. Of the 25 cases of aspirated FBs, 17 (68%) 

were found in the right lung, 5 (20%) in the left lung 
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and 3 (12%) in both lungs. According to the results of 

the study, the most common FBs found in children's 

respiratory and gastrointestinal tract were 32 foodstuff 

items (42.1%), 30 metallic bodies (39.5%) and 14 non-

metallic bodies (18.4%), including plastic of the toy 

parts, respectively. Among foodstuff FBs, the most 

common item was grains (n=20, 62.5%). Among the 

metallic bodies, the most common one was the coin 

(n=13, 43.3%). In our study, there was a statistically 

significant relationship between age group and foreign 

body type (p = 0.003). The most common types of FBs 

were metallic bodies in children <1 year of age and >3 

years of age, and foodstuff in children aged 1-2 years 

(figure 1). 

In the majority of cases, 71 cases (93.4%) had no 

specific treatment at home. Three children (4%) 

received certain foods such as milk, water or juice. In 

the remaining two cases (2.6%), a special maneuver 

was performed to remove the object. The signs and 

symptoms of FBs are separately shown based on their 

location in table 2. According to the results of this 

table, the most common symptom was cough (21 

cases) in respiratory foreign body aspiration, and 

vomiting (29 cases) in gastrointestinal foreign body 

swallowing. Other symptoms included odynophagia, 

excessive drooling, stridor, fever due to the pneumonia 

and gastrointestinal infections and dyspnea, 

respectively (table 2). 

In all cases, rigid bronchoscopy was performed for 

respiratory foreign body aspiration, and the foreign 

body was removed. Out of a total of 51 gastrointestinal 

foreign body swallowing cases, flexible fiberoptic 

endoscopy was performed in 37 cases (72.5%), and 

foreign body was removed. Of the remaining 14 cases 

(27.4%) of gastrointestinal foreign body swallowing, 1 

(2%) case was in the stomach and the rest in the small 

intestine; the FBs were spontaneously expulsion under 

patient observation with repeated graphs. 

The mean duration of hospitalization was 74.8±57.1 

hours in the gastrointestinal foreign body swallowing 

group (with a minimum of 24 to a maximum of 288 

hours) and 126.7±56 hours in the respiratory foreign 

body aspiration (with a minimum of 48 to a maximum 

of 240 hours), and there was a statistically significant 

difference in the duration of hospitalization between 

two groups. The mean duration of hospitalization was 

longer in the respiratory group than in the 

gastrointestinal group. In the present study, there was a 

significant statistical relationship between the location 

of FBs (p=0.000) and the type of swallowed or 

aspirated bodies (p=0.041) with the duration of 

hospitalization (figures 2, 3). 

The majority of patients (n=30, 39.5%) were 

hospitalized for 2 days and some (n=15, 19.7%) for 3 

days. The outcomes of respiratory and gastrointestinal 

injuries caused by FBs in most cases (n=63, 83%) were 

treatment and discharge of the child. Eight children 

(10.5%) were discharged before treatment with 

parental consent. Five cases (6.6%) were transferred 

into the pediatric intensive care unit (PICU) and 

discharged after treatment; all 5 cases had respiratory 

injuries. No mortality was observed. 

The duration from the accident to the hospital stay 

was a minimum of 9 minutes to a maximum of 12.5 

hours. The majority of patients (n=39, 51.3%) referred 

to the hospital 1-6 hours after aspiration or swallowing 

FBs. 

The majority of respiratory and gastrointestinal 

injuries occurred in the spring (n=25, 32.9%), summer 

(n=20, 26.3%), autumn (n=18, 23.7%) and winter 

(n=13, 17.1%), respectively. Of the 25 cases of 

respiratory and gastrointestinal FBs in the spring, 10 

(40%) were during the Nowruz holiday (p=0.000) 

 

Table 1. Distribution of FBs cases according to 

gender and age group 

 

Age Gender of child Total Percentage 

Male Female 

>1 year 11 4 15 19.7 

1-2 years 21 15 36 47.4 

3 years or 

more 

19 6 25 32.9 

Total 51 25 76 100 

 

 

 Figurer 1. Age distribution of cases according to 

type of FBs 
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Table 2. Frequency distribution of signs and symptoms according to the location of FBs 

 

Total Gastrointestinal tract Respiratory tract Symptoms 

15 14 1 Asymptomatic 

25 4 21 Cough 

4 - 4 Dyspnea 

5 - 5 Stridor 

30 29 1 Vomiting 

9 7 2 Odynophagia 

5 3 2 Fever 

9 9 - Excessive drooling 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Distribution of various FBs according to the length of hospital stay 
 

Figure 3. Distribution of FBs according to the length of hospital stay 

 

Discussion 

This study showed that foodstuffs were the most 

abundant FBs aspirated or swallowed in children 

aged 1 to 2 years. Also, the incidence rate of FBs' 

aspiration and ingestion was higher in boys than 

girls, which is similar to the results of previous 

studies
 [9, 10, 14]

. This may be due to the fact that boys 

are more adventurous and curious during their 

developmental period compared to girls. 

In the present research, the mean age of the 

children was 2.6 ± 2.2 years. In a study of Patil et al., 

the mean age of the children was 2.5 years 
[15]

. In a 
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study of Majola et al., the mean age of the children 

was 3 years and 6 months 
[11]

. 

A variety of reasons including social factors 

(such as parental carelessness, habit of putting 

objects in the mouth, crying or playing while eating), 

anatomical factors (such as not having molars) and 

insufficient swallowing control indicate high 

incidence of aspiration or swallowing of FBs in this 

age group 
[16]

. 

The results of the present study suggested that the 

majority of cases (67.1%) were gastrointestinal 

foreign body swallowing and in the esophagus with 

higher frequency (n=36, 70.5%). In a study of Majola 

et al., the majority (62.6%) of FBs were in the 

esophagus 
[11]

. In our study, 5 out of 51 

gastrointestinal foreign body swallowing cases 

experienced esophageal atresia, which had previously 

undergone reconstructive surgery. Despite the lack of 

significant statistical relationship between esophageal 

atresia and gastrointestinal foreign body swallowing in 

our study, the results of several studies 
[17-19]

 have 

demonstrated that the structural abnormalities of the 

gastrointestinal tract such as esophageal atresia, 

tracheoesophageal fistula undergoing reconstructive 

surgery are due to impaired peristaltic movements 

and anastomotic stenosis in the repaired part of the 

esophagus prone to foreign body obstruction 
[17]

. 

In the present study, 68% of the FBs found in the 

lungs were in the right main bronchus. In most 

studies, among the FBs found in the airways, the 

majority were in the right lung 
[14, 20]

. The reason for 

this is the anatomical structure of the right main 

bronchus with a larger diameter and straighter than 

the trachea. 

According to the results of the present study, the 

most common FBs found in the respiratory and 

gastrointestinal tract in children were foodstuff, 

metallic bodies and non-metallic bodies (including 

plastic, toy parts), respectively. Among foodstuff 

FBs, the most common ones were grains, and among 

metallic bodies, the most common ones were coins. 

In the study of Majola et al., the most common 

swallowed or aspirated foreign body was coin 
[11]

. In 

a study of Cevik et al., most inorganic FBs in 

children were coins, beads, needles, toys, and school 

supplies 
[14]

. In a study of Kumar et al., the most 

common swallowed or aspirated FBs included coins, 

peanuts and button cells 
[21]

. 

These findings suggest that the swallowed or 

aspirated FBs in children vary according to their 

eating habits as well as their cultural and 

socioeconomic status of different communities. 

In the ongoing study, the most common 

symptoms were cough in respiratory foreign body 

aspiration, and vomiting in gastrointestinal foreign 

body swallowing. The severity of symptoms depends 

on the position of the object in gastrointestinal tract, 

size and type of object, duration of swallowing or 

aspiration of the object as well as  age and size of the 

child
 [22]

. 

In a study of Gupta et al. on patients with foreign 

body obstruction in the gastrointestinal tract, the 

most common symptoms were swallowing problems, 

painful swallowing, foreign body sensation and 

vomiting. In patients with respiratory foreign body 

aspiration, the most common symptoms were 

rhonchi, diminished breath sounds and shortness of 

breath 
[9]

. In a study of Nakku et al., the most 

common symptoms were sudden onset of cough and 

shortness of breath accompanied by airway foreign 

body aspiration and vomiting accompanied by 

foreign body swallowing 
[23]

. 

In the present research, no specific treatment was 

performed at home in 93.4% of cases. In a study of 

Nakku et al., no specific treatment was performed at 

home in the majority of cases except that one 

parent/caregiver attempted to perform Heimlich 

maneuver after the child had swallowed the coin 
[23]

. 

In our study, the parents/caregivers of two cases 

performed a specific maneuver to exit the foreign 

body. This may be due to a lack of information from 

parents and caregivers about their immediate action 

or fear and anxiety. 

The treatment of foreign body obstruction varies 

according to their location. However, the preferred 

treatment for foreign body obstruction in the 

respiratory and gastrointestinal systems is endoscopic 

foreign body retrieval 
[4]

. In our study, rigid 

bronchoscopy was a therapeutic procedure performed 

on respiratory tract injuries in all cases. In 72.5% of 

cases of gastrointestinal tract injuries, the flexible 

fiberoptic endoscopy was performed, and the object 

was removed. In the remaining 27.4% of 

gastrointestinal foreign body swallowing, 1 (2%) was 

in the stomach and the rest in the small intestine, and 

the FBs were spontaneously excreted by patient 

monitoring. 

In a study by Majola et al., 62.6% of FBs were 

subjected to rigid esophagoscopy and 12.1% to rigid 

bronchoscopy, and 12.1% were spontaneously 
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excreted 
[11]

. In a study of Truong et al., the 

bronchoscopy was performed in 91.4% of respiratory 

foreign body aspiration cases, and esophagoscopy in 

93.7% gastrointestinal foreign body swallowing 

cases 
[24]

 
.
 

In the present study, the mean duration of 

hospitalization was 74.8±57.1 hours in 

gastrointestinal foreign body swallowing group and 

126.7±56 hours in respiratory foreign body 

swallowing group. In the study of Cevik et al., the 

mean duration of hospitalization was 103.3±25.8 

hours for FBs in the gastrointestinal tract and 

126.7±57.1 hours for FBs detected in the respiratory 

tract 
[14]

. Comparison of the mean duration of 

hospitalization in two studies revealed that the 

duration of hospitalization was higher in both groups 

of our study than in the study of Cevik et al. It seems 

that the reason for this discrepancy may be due to 

differences in the type of FBs and their side effects. 

Despite the differences in the mean duration of 

hospitalization in these two studies, there is a 

statistically significant relationship between the 

duration of hospitalization and the location of FBs in 

both studies. The mean duration of hospitalization 

was longer in the respiratory group than in the 

gastrointestinal group (p=0.000). 

In the current study, the consequence of 

respiratory and gastrointestinal injuries resulting 

from FBs in 83% of cases was treatment and 

discharge of the child. In the study of Cevik et al., 

69.7% of cases were discharged within 24 hours 
[14]

. 

The consequences will certainly vary depending on 

the type of FBs, location of the object in the 

respiratory and gastrointestinal tract, duration of 

swallowing or aspiration of the object, and the age 

and size of the child. 

In our study, the majority of patients (51.3%) 

went to the hospital between 1 to 6 hour after 

swallowing or aspirating the FBs. In a study of 

Gilyoma and Chalya, the majority of patients were 

referred to centers within 24 hours after swallowing 

or aspirating the FBs 
[16]

. In a study of Verma et al., 

52% of patients went to the hospital within 24 hours 

after swallowing or aspirating the FBs
 [25]

. 

It seems that the difference in the time interval 

depends on the severity of the signs or complications. 

However, if this interval is short, it is more likely to 

be successful in detecting and exiting the foreign 

body and reducing possible complications. 

In the present study, the majority of cases of 

swallowed or aspirated FBs were in the spring with 

more abundance in late March, while in the study of 

Cevik et al., most cases were hospitalized in the cold 

season of the year 
[14]

. It seems that the difference in 

children's eating habits in different seasons of the 

year in different societies, which is due to the 

cultural and economic differences that govern that 

society, can be one of the reasons for the differences 

between our findings and other studies. One of the 

most obvious cultural differences is the consumption 

of nuts and seeds during the Nowruz holiday in Iran, 

which coincides with the second half of March.  

The present study showed that the respiratory and 

gastrointestinal injuries caused by foreign body 

obstruction often occured in boys aged 1-2 years. 

The most common of these FBs are foodstuffs, 

especially grains and metallic materials, often coins. 

Our findings suggest that the prevention is a key 

measure to reducing such injuries 
[26]

. The prevention 

is at three levels: primary, secondary and tertiary 
[27].

 

The primary prevention includes educating parents or 

caregivers about preventing the aspiration or 

swallowing of FBs, keeping fine bodies out of the 

reach of children and not leaving children 

unattended, especially when eating and educating 

older children 
[28]

. In the secondary prevention, 

which includes early detection and treatment of 

injuries, in case of respiratory or gastrointestinal 

injuries or suspicion, the child should be taken to 

medical centers as soon as possible. The goal of 

tertiary prevention is to reduce the complications of 

already occurred injuries. This level of prevention is 

fulfilled by providing effective emergency medical 

care in the form of stabilization and immediate 

transfer of the injured child to specialized centers, 

better and timely interventions and care, as well as 

performing rehabilitation in case of disability in 

injured children. 

One of the most important limitations of this 

study is the retrospective nature of the research and 

dependence on the quality of patients' medical 

records. 
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