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Abstract Objective: The aim of this study was to evaluate the reality of allergic disease risk in cases of foreign body
aspiration and to assess the relationship between these two conditions.

Materials and Methods: The study included 63 patients who underwent bronchoscopy by the Pediatric
Surgery Department with suspected foreign body aspiration. Demographic information of the patients was
collected from hospital records, while data on allergic diseases were gathered through questionnaires.

Results: Out of 63 patients who underwent bronchoscopy due to suspected foreign body aspiration, a
foreign body was detected in 48 (76.2%) cases, while 15 (23.8%) cases had no detection. Among those
with detected foreign bodies, 93.3% were aged 3 years or younger, with a male-to-female ratio of 2.8:1.
The most common foreign bodies found were hazelnuts (37.5%) and peanuts (20.8%). Among the patients
presenting with suspected foreign body aspiration, 651% had wheezing and whistling sounds in their
chest, 30.2% had previously been diagnosed with allergic bronchitis and asthma by doctors, 20.6% showed
symptoms of allergic rhinitis, and 6.3% had allergic conjunctivitis. Additionally, a significant relationship
was observed between smoking at home and foreign body aspiration (p = 0.04).

Conclusion: The findings of this study suggest a potential relationship between foreign body aspiration
and allergic diseases. It is thought that allergic diseases may increase the susceptibility of the airways
and mucosal edema, making it easier for foreign bodies to enter the respiratory tract. This situation could
increase the risk of foreign body aspiration in an allergic individual.
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INTRODUCTION

Foreign body aspiration (FBA) in children is a serious condition
requiring urgent evaluation and treatment, and it is the fourth
most common cause of accidental death in children under
three years of age (1). The diagnostic triad of sudden onset
cough, wheezing, and unilateral decreased breath sounds,
known as the classic triad, is significant in FBA diagnosis,
with the frequency of these three signs occurring together
ranging from 15% to 65% (2). The gold standard for diagnosis
is bronchoscopy, and regardless of whether the diagnosis
is made via imaging techniques or not, bronchoscopy is
indicated in all suspected FBA cases (3). Because normal
findings on physical examination and radiological assessment
do not rule out FBA, bronchoscopy should be performed in
all suspicious cases (4). This condition typically occurs in
children and results from the inhalation of objects such as
toy parts, food items, or small household objects (5). Children
aged one to three years are at particularly high risk of FBA as
they tend to explore the world orally (4). While most FBA cases
are observed in children under three years of age, the highest
incidence is reported in children aged one to two years (6).

Allergic reactions can lead to the narrowing and inflammation
of the airways when exposed to allergens, especially those
causing respiratory symptoms (7). This condition can facilitate
the entry of foreign bodies into the airways due to the
narrowing of the respiratory passages (8). Furthermore, some
allergic reactions can increase edema and mucus production
in the airways, which can cause foreign bodies to settle more
easily in the airways (9). Particularly for children, symptoms
such as itching of the mouth and nose during allergic
reactions can lead to the introduction of foreign objects
into their mouths or noses (10). Therefore, individuals with
symptoms of allergic diseases may have an increased risk of
foreign body aspiration (11).

There is currently no clear information on whether allergic
diseases are more common in patients with foreign body
aspiration (12). However, some studies suggest that there is
a relationship between foreign body aspiration and allergic
diseases (11). It is important for individuals with allergic
diseases, especially those experiencing symptoms affecting
the respiratory tract, to be cautious about the risk of
foreign body aspiration (10). Particularly when experiencing
symptoms affecting the respiratory tract, individuals should
be vigilant about the risk of foreign body aspiration. Allergic
reactions can cause itching and irritation in the airways,
triggering cough and sneeze reflexes, which can facilitate the
entry of foreign bodies into the airways. Conditions such as
allergic asthma can make the airways more sensitive and
narrow, making it more likely for foreign bodies to enter
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and cause obstruction in the airways. Additionally, during
allergic reactions, increased mucus production in the airways
can occur, leading to accumulation in the airways, which
can facilitate the adherence of foreign bodies and cause
obstruction. Furthermore, conditions such as allergic rhinitis
and sinusitis can lead to the accumulation of foreign bodies in
the nasal cavity and their progression into the airways (9-14).

Foreign body aspiration (FBA) is a significant pediatric
emergency that presents diagnostic challenges, especially in
children. Although age- and sex-related patterns of FBA are
well established in the literature, the potential association
between FBA and allergic diseases has not been adequately
explored. This study is among the first to systematically
examine allergic comorbidities in children undergoing
bronchoscopy for suspected FBA, thereby uncovering a
potential clinical overlap between two common pediatric
conditions that are typically evaluated independently (15,16).

MATERIALS AND METHODS

Patient Selection and Data Collection: Our study was
conducted at the Medical Faculty Hospital, involving 63
patients who underwent bronchoscopy by the Pediatric
Surgery Department for suspected foreign body aspiration
between 2019 and 2022. Important information such as allergic
symptoms, environmental exposures, and family history of the
patients were collected through questionnaires. These data
provided fundamental insights to understand the relationship
between allergic diseases and foreign body aspiration.

Data Analysis: The collected data were analyzed using a
statistical software package. Age and gender differences
between the groups were assessed using appropriate
statistical methods such as t-tests and chi-square tests. The
significance level was set at p<0.05.

Ethics Committee: Ethical approval for this study was
obtained from the Clinical Research Ethics Committee of
Ondokuz Mayis University. Our study was conducted in
accordance with the principles of good clinical practice based
on the Declaration of Helsinki. Ethical approval confirms that
studies are conducted in compliance with ethical standards
and human rights and that the rights of the participants
were protected through informed consent. The study protocol
was approved by the Ethics Committee of Ondokuz Mayis
University with the approval number 2020/42.

RESULT

In our study, rigid bronchoscopy was performed on 63 patients
with suspected foreign body aspiration. Foreign bodies were
detected in 48 patients (76.2%), while no foreign bodies were
found in 15 patients (23.8%) (Figure 1). Among the 63 patients
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evaluated for suspected foreign body aspiration, 66.7% were
male (n = 42) and 33.3% were female (n = 21) (Figure 1). The
male-to-female ratio was determined to be 2:1. Additionally,
when divided into two groups based on the presence or
absence of a foreign body, 354% (n = 17) of the 48 patients
with detected foreign bodies were female and 64.6% (n = 31)
were male. In this case, the male-to-female ratio was 2.8:1.

Figure 1. Distribution of Patients Undergoing Bronchoscopy for Foreign
Body Aspiration
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The mean age + standard deviation of the patients
who underwent bronchoscopy for suspected foreign body
aspiration was calculated as 3.0 + 1.6 years (median: 3). The
age range was between 1 and 9 years (median: 3). The mean
age of patients with detected foreign bodies was 3.3 + 1.67
years (minimum 1, maximum 9), whereas for patients without
detected foreign bodies, it was 22 + 0.9 years (minimum
1, maximum 4). The age difference between the two groups
was found to be statistically significant (p<0,01). The age
distributions of the patients are shown in Figure 2. In both
age groups (under 3 years and over 3 years), foreign body
aspiration was more common in males (Table 1).

Figure 2. Age distribution of patients
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In terms of foreign body variety, the most frequently
encountered foreign bodies were identified as hazelnuts
(37.5%) and peanuts (20.8%). The other foreign bodies
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included walnuts (10.4%), almonds (21%), and pencil erasers
(4.2%).

Table 1. Distribution of Foreign Body Presence by Age and Gender with
Percentages

Category Foreign Body No Foreign p-value
Present n (%) Body n (%)

Group 1: < 3 years

Total 36 (72%) 14 (28%) <0.01
Male 25 (71.4%) 10 (28.6%) <0.01
Female 11(73.3%) 4(26.7%) 0.03
Group 2: > 3 years

Total 12 (92.3%) 1(7.7%) <0.01
Male 6 (85.7%) 1(14.3%) 0.03
Female 6 (100%) 0 (0%) <0.01

In our study, children evaluated for suspected foreign body
aspiration were assessed for allergic diseases. Because of this
assessment, the frequency of having experienced at least one
episode of chest wheezing or whistling in the past was found
to be 651% (n = 41). Additionally, among these children, the
diagnosis rates by doctors were 30.2% (n = 19) for allergic
bronchitis or asthma, 20.6% (n = 13) for allergic rhinitis, 12.7%
(n = 8) for eczema or itchy rashes, 6.3% (n = &) for allergic
conjunctivitis, and 3.2% (n = 2) for urticaria. These findings
reveal a high prevalence of allergic symptoms in the patient
group examined.

When the patients were divided into two groups based on the
presence or absence of foreign bodies, 70.8% (n = 34) of the
children in the group with detected foreign bodies reported
having experienced at least one episode of chest wheezing
or whistling in the past. In this group, the diagnosis rates by
doctors were 31.3% (n = 15) for allergic bronchitis or asthma,
22.9% (n = 11) for allergic rhinitis, and 14.6% (n = 7) for eczema
or itchy rashes. Although these findings are not statistically
significant, they indicate a more pronounced presence of
allergic conditions in this group (Table 2).

Because of examining environmental factors, it was found that
factors such as smoking at home and having pets showed
a similar distribution between the groups with and without
detected foreign bodies. However, it was observed that
smoking occurred more frequently in the homes of patients
with detected foreign bodies (p = 0.04).

In conclusion, our study revealed the demographic
characteristics and allergic conditions of pediatric patients
who underwent bronchoscopy due to suspected foreign
bodies, as well as the impact of environmental factors on
these conditions. Our findings highlight the importance of
considering these factors in pediatric bronchoscopy practices.
This study paves the way for larger-scale research to better
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Table 2. Comparison of Allergic Symptoms Between Groups (ISAAC-based Questionnaire)

Question Total (n=%) Foreign Body Not Detected Foreign Body Detected p-value
(n=%) (n=%)

1. Has your child ever had wheezing or whistling 41(651%) 7 (46.7%) 34 (70.8%) 0.09

sounds in their chest at any time in the past?

2. Has a doctor ever diagnosed your child with 19 (30.2%) 4 (26.7%) 15 (31.3%) 1.0

allergic bronchitis or asthma?

3. Has your child ever had eczema or itchy rash 8 (12.7%) 1(6.7%) 7 (14.6%) 0.67

(atopic dermatitis)?

4. At what age did this rash appear?

Never 55 (87.3%) 14 (93.3%) 41 (85.4%)

Before 2 years old 5(7.9%) 1(6.7%) 4(8.3%) 1.0

Between 2-4 years old 3 (4.8%) 0(0.0%) 3(6.3%)

Has your child ever had hives (urticaria)? 2 (3.2%) 1(6.7%) 1(21%) 0.42

5. Does your child have eye itching or watering 4(6.3%) 2 (13.3%) 2 (4.2%) 0.24

(allergic conjunctivitis) complaints?

6. Has your child had nasal discharge, itching, 13 (20.6%) 2 (13.3%) 11(22.9%) 0.72

nasal congestion, or sneezing (allergic rhinitis/

hay fever)?

7. Are these complaints seasonal?

No 5 (38.5%) 2 (100.0%) 3(27.3%) 012

Yes 8 (61.5%) 0 (0.0%) 8 (72.7%)

8. Are these complaints year-round?

No 10 (76.9%) 1(50.0%) 9 (81.8%) 0.42

Yes 3(231%) 1(50.0%) 2 (18.2%)

Note: Percentages represent the proportion of "Yes" responses to questions 1, 2, 3, 5, and 6. Statistical analysis was performed using Fisher's exact test or chi-

square test as appropriate.

understand the relationship between foreign body aspiration
and allergic diseases in children.

DISCUSSION

This study represents one of the first systematic investigations
of allergic comorbidities in children undergoing bronchoscopy
for suspected FBA, revealing important clinical findings that
may inform future diagnostic and management approaches.

Our study demonstrated a notably high prevalence of
allergic conditions among children with suspected FBA.
cohort, allergic symptoms such as wheezing
(651%), physician-diagnosed asthma or allergic bronchitis
(30.2%), and allergic rhinitis (20.6%) were notably frequent
among children undergoing bronchoscopy. Among those
with confirmed FBA, these rates were even higher—70.8%,
31.3%, and 22.9%, respectively. Additionally, we identified a
significant association between household smoking exposure
and confirmed FBA (p = 0.04). In contrast, a regional school-
based population study reported the prevalence of physician-
diagnosed asthma and allergic bronchitis at 10.5%, allergic
rhinitis at 4.6%, and atopic dermatitis at 31%, suggesting a
striking difference in the allergic symptom burden between

In our

the general pediatric population and FBA-suspected cases
(17). Although these differences did not reach statistical
significance, likely due to sample size limitations, the trend
observed in our study warrants further investigation.

Regarding the high prevalence of wheezing episodes (65.1%)
observed in our cohort, this finding warrants detailed
explanation as it represents a central observation of our
study. Several factors may account for this elevated rate.
The young age profile of our population (mean 3.0 + 1.6
years) corresponds directly with the peak incidence period
for viral bronchiolitis, which is the most common cause of
wheezing in early childhood. This age group represents the
most vulnerable period for bronchiolitis, and viral respiratory
infections can both trigger wheezing episodes and potentially
increase aspiration risk through enhanced coughing reflexes
and increased nasal secretions. Additionally, the clinical
overlap between FBA and allergic airway diseases contributes
to the diagnostic complexity, as both conditions frequently
present with similar respiratory symptoms. Furthermore, in
children with known allergic conditions, acute FBA symptoms
may be initially misattributed to asthma or allergic bronchitis
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exacerbations, potentially contributing to the elevated
wheezing prevalence in our cohort.

Our findings also corroborate the established demographic
patterns in FBA. The mean age was 3.0 = 1.6 years, with the
highest frequency at 2 years, aligning with previous studies
reporting peak incidence in children under the age of 3 years.
A strong male predominance was noted (male-to-female ratio:
2.8:1), which may be attributed to the behavioral tendencies
associated with male children (18,19). Hazelnuts and peanuts
were the most frequently aspirated objects, consistent with
regional dietary habits and previous local data (19,20).

One of the unique contributions of this study is its emphasis
on the diagnostic overlap between allergic airway disease and
FBA. Symptoms such as chronic cough, wheezing, or persistent
respiratory distress may be misattributed to asthma, delaying
the accurate diagnosis of FBA. Several case reports have
described retained foreign bodies initially misdiagnosed as
refractory asthma, further supporting the clinical relevance
of this overlap (21,22). Our results highlight the importance
of maintaining a broad differential diagnosis in children
with allergic symptoms who do not respond to conventional
therapies.

Several pathophysiological mechanisms may explain the
observed association between allergic diseases and FBA.
Allergic airway diseases are characterized by chronic
inflammation, leading to bronchial hyperresponsiveness,
increased mucus production, and mucosal edema (7-9). These
changes may impair the normal protective mechanisms
against foreign body aspiration, including effective cough
reflexes and mucociliary clearance.

The "unified airway" concept suggests that upper and lower
respiratory tract inflammations are interconnected (23,24).
Allergic rhinitis-induced nasal congestion and post-nasal
drip may increase the risk of aspiration, particularly during
sleep or while eating. Additionally, mouth breathing due to
nasal obstruction may bypass the natural filtering function
of the nose. Children with allergic rhinitis frequently exhibit
repetitive behaviors such as nose rubbing, sniffing, and
throat clearing. These actions, combined with increased oral
exploration in children, may create opportunities for foreign
body aspiration.

Furthermore, chronic airway inflammation may desensitize
protective reflexes, reducing the effectiveness of cough and
gag responses that normally prevent foreign body aspiration.
Symptoms such as nasal itching and sneezing, which are
frequently observed in allergic rhinitis, can lead to repetitive
hand-to-face contact and manipulation of the nasal area. This
behavior may facilitate the aspiration of nasal secretions into
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the lower airways, particularly in young children, as previously
described in studies highlighting nasobronchial interactions
and upper-lower airway continuity (23,24).

Our study identified household smoking exposure as
significantly associated with confirmed FBA (p = 0.04). This
finding aligns with the existing literature demonstrating
that environmental tobacco smoke exposure
airway inflammation, mucus production, and bronchial
hyperresponsiveness (25). The inflammatory cascade induced
by passive smoking may create a predisposing environment
for foreign body retention by promoting mucosal edema and
impaired mucociliary clearance mechanisms.

increases

These findings suggest that allergic symptoms are more
common in patients with suspected foreign body aspiration.
This underscores the importance of considering allergic
symptoms during the evaluation of foreign body aspiration
cases. Our study's findings demonstrate that allergic
symptoms are more frequently observed in patients with
suspected foreign body aspiration. Therefore, it is crucial to
evaluate and treat allergic symptoms in these patients, as
allergic diseases can pose a risk of foreign body aspiration.

Patients can present with various symptoms. In the literature,
a case was reported where a patient with chronic cough for
an extended period and no improvement despite asthma
treatment was diagnosed with foreign body aspiration after
a wire was seen in the mediastinum on radiographs, leading
to surgery (21). This case underscores the importance of
accurate diagnosis and the fact that chronic cough in asthma
patients can be due to other causes. Especially in children,
some foreign bodies (e.g, needles, pins, or wires) may remain
undetected in the bronchi for an extended period. While
cough is the most common symptom, symptoms can mimic
other pediatric conditions such as asthma, croup, pneumonia,
or hemoptysis, potentially delaying accurate diagnosis (22).
In such cases, if the child had not previously been
diagnosed with asthma, the current diagnosis might have
been made earlier. These findings highlight the importance
of considering common-allergic symptoms in patients with
suspected foreign body aspiration during the diagnosis and
treatment processes.

This underscores the necessity for a detailed examination
of the allergic symptoms during patient evaluation. Note
that allergic diseases can increase the risk of foreign body
aspiration and complicate the clinical picture. Therefore,
accurately identifying and effectively managing allergic
symptoms is crucial in cases of foreign body aspiration.
Proper evaluation of patients’ symptoms and necessary
medical interventions can significantly impact the disease’s
course. However, more comprehensive and in-depth research
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is needed on the frequent occurrence of allergic symptoms
in patients with suspected foreign body aspiration. The
importance of this situation in the diagnosis and treatment
processes is increasingly emphasized, and new studies may
contribute to the development of more effective interventions
in clinical practice.

Study Limitations

This study has several important limitations. Our cross-
sectional design only allows observation of the prevalence
of allergic diseases among children with suspected FBA
but cannot establish whether allergic diseases increase the
aspiration risk. This would require prospective cohort or case-
control studies comparing the FBA rates between allergic and
non-allergic children.

Selection bias exists because our cohort includes only
children undergoing bronchoscopy, potentially representing
more severe cases. Those with mild symptoms or spontaneous
foreign body expulsion would be missed. The absence
of a control group limits comparison with the general
pediatric population, although we referenced population-
based studies.

The small sample size (n = 63) may have limited the statistical
power to detect differences between groups, particularly
for uncommon allergic conditions. Allergic history obtained
through caregiver questionnaires may involve recall bias
or symptom over-reporting during respiratory emergencies.
Finally, we could not determine whether allergic diseases
preceded or followed FBA, limiting our understanding of
causality.

Clinical implications and future directions

This study presents preliminary evidence that allergic
airway conditions may predispose children to FBA. The
frequent co-occurrence of allergic symptoms among children
undergoing bronchoscopy emphasizes the need to integrate
a thorough allergic history into the diagnostic evaluation
of suspected FBA. Clinicians should maintain heightened
awareness of FBA in children with known allergic diseases who
present with persistent or worsening respiratory symptoms,
particularly when symptoms fail to respond to conventional
allergy management. Conversely, in children presenting with
suspected FBA, a comprehensive allergic history should be
obtained to guide perioperative management and long-term
care.

Large-scale prospective cohort studies are needed to
establish whether allergic diseases truly predispose children
to FBA. Additionally, case-control studies comparing FBA rates
between allergic and non-allergic children would provide
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stronger evidence for this association. The investigation of
specific allergic phenotypes (e.g, severe asthma, allergic
rhinitis ) to FBA risk would further refine our understanding.
The integration of allergic disease assessment into FBA
diagnostic protocols may improve both the immediate
management and long-term outcomes for affected children.
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