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The Role of Bronchoscopy in Childhood Foreign Body Aspirations:

A 3-year Experience
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Abstract

Introduction: The purpose of our retrospective study was to
define the clinical and radiological features of patients with
aspirated foreign bodies, characterize the incidence of foreign
body aspiration (FBA) and to compare the results of early and late
bronchoscopy.

Methods: We reviewed the medical records of patients who were
admitted to the pediatric emergency department of our center due
to FBA between 2016 and 2018.

Results: Forty-four patients (M/F 30/14) aged 38.7+44.1 months
(mean + standard deviation, range: 5-191) were enrolled in this
study. The most common symptoms were cough (42/44) and
wheezing (20/44). No foreign body was detected in eight patients
(18%). Regarding the types of foreign bodies, an organic material
was observed in 27 (61.4%) patients with FBA, and a nonorganic
material was observed in 9 (20.5%) patients. The mean age of
patients with organic FBA was significantly lower than that
of patients with non-organic FBA (26+18 vs. 93+67 months,
p=0.005).

Conclusion: Bronchoscopy is an efficient diagnostic tool for
patients with suspected FBA because it is associated with low
complication risk and reduces the risks of delayed FBA diagnosis
and treatment.
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Giris: Bu geriye donlk ¢alismanin amaci, yabanci cisim aspirasyonu
(YCA) insidansini degerlendirmek, aspire edilen yabanci cisimlerin
klinik, radyolojik 6zelliklerini tanimlamak, erken ve ge¢ bronkoskopi
sonuglarini karsilastirmaktir.

Yontemler: 2016-2018 yillari arasinda merkezimizin  ¢ocuk
acil servisine YCA ile bagvuran hastalarin tibbi kayitlari geriye
donlk olarak incelendi. Calismaya dahil edilen tim hastalara rijit
bronkoskopi islemi uyguland.

Bulgular: Bu calismaya ortalama yaslari 38,7+44,1 (yas araligi: 5-191)
ay olan 44 hasta (E/K 30/14) dahil edildi. En sik g6rilen semptomlar
Oksurik (42/44) ve hirllti (20/44) idi. Sekiz hastada (%18) yabanci
cisim saptanmadi. Bronkoskopi ile cikarilan yabanci cismin tirine
bakildiginda, 27 (%61,4) hastada organik o¢zellikte, 9 (%20,5)
hastada ise organik olmayan ¢zellikte materyal saptandi. Organik
materyalin bronkoskopi ile cikarilmasi, organik olmayanlardan
anlamli olarak daha geg gerceklesti (p=0,048). Bu sebeple de bu
grupta hastanede kalis siresi daha uzundu (p=0,032). Yabanci
cisimler, 8 (%22,2) hastada sol ana bronsta, 19 (%52,8) hastada sag
ana brons, 2 (%5,5) hastada sag distal brons ve 1 (%2,8) hastada sol
distal bronslarda yerlesikti. Hicbir hastada 6lim olayr gerceklesmedi.
Tldm hastalar bronkoskopi komplikasyonu olmadan taburcu edildi.
Sonug: Bronkoskopi, YCA slphesi olan hastalar icin etkili bir tan
aracidir. DUstk komplikasyon riskinin yani sira ve YCA tanisinda
gecikmenin doguracagi akciger komplikasyonlarini azaltir.

Anahtar Kelimeler: Yabanci cisim aspirasyonu, bronkoskopi, cocuk

Introduction

Foreign body aspiration (FBA) occurs most frequently in
children between 1 and 3 years of age.' Its incidence is
estimated to be 29.9/100.000 persons.? A delay in diagnosis

and management can result in devastating consequences

including respiratory compromise, failure, and even

death.? It occurs in young children due to a lack of proper
neuromuscular coordination of the throat, absence of molar
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teeth, poor swallowing of food, their tendency to put objects
in the mouth, playing with objects in the mouth, and talking,
crying, or moving while eating. Early symptoms are cough,
difficulty in breathing and vomiting; without treatment,
obstructive emphysema, atelectasis, lung abscess, empyema,
bronchiectasis, pneumothorax, recurrent  infections,
haemoptysis, and bronchial asthma can also arise.® Peanuts,
seeds, food particles, hardware, and pieces of toys are
commonly aspirated foreign bodies.® Taking a detailed medical
history, performing appropriate physical examinations, and
imaging are the first steps for the diagnosis and management
of FBA. The foreign body should be removed as early as
possible once this condition is confirmed. In recent years,
with the development of respiratory endoscopy techniques,
bronchoscopy that allows direct visualization of trachea and
bronchi has been widely used and has become the major
means of removal of airway foreign body.”® The purposes
of our retrospective study were to define the clinical and
radiological features of patients with aspirated foreign bodies,
characterize the incidence of FBA and compare the results of
early and late bronchoscopy.

Materials and Methods

We reviewed the medical records of patients who were
admitted for FBA to the pediatric emergency department
at Necip Fazil City Hospital between 2015 and 2018. All
patients included in the study underwent rigid bronchoscopy.
Post-operative follow-up of these patients was performed in
the pediatric surgery department. Age, sex, complaints on
admission, physical examination findings, radiological findings,
anatomical region that the foreign body was removed,
time to diagnosis, duration of the procedure, and length of
hospital stay after the procedure were recorded. The patients
were divided into groups on the basis of different variables;
the foreign material extracted (organic or inorganic); time to
bronchoscopy (early/late bronchoscopy (<24 hr. vs. >24 hr.),
and the anatomical site.

The Ethics Committee of the Ministry of Health approved the
study.

Statistical Analysis

Normality of data distribution was analysed by the
Kolmogorov-Smirnov test. Differences between the means
of continuous variables in two and three groups were
evaluated by using Student’s t-test or the Mann-Whitney U
test and Kruskal-Wallis or ANOVA test, respectively, where
applicable. Differences in proportions were assessed using the
chi-square test. Correlations between the study parameters
were assessed by Pearson/Spearman’s correlation coefficient.
Group comparisons were assessed by chi-square or ANOVA

tests. A p value of less than 0.05 was considered statistically
significant. Statistical Package for Social Science (SPSS) version
16.0 (SPSS, Chicago, IL, USA) was used for all statistical
analyses.

Results

Forty-four patients (M/F 30/14) aged 38.7+44.1 (mean *
standard deviation, range: 5-191) months were enrolled in
this study. Demographic characteristics, admission symptoms
and physical examination findings of the patients are
summarized in Table 1. The most common symptoms were
cough (42/44) and wheezing (20/44). Regarding the types
of foreign bodies, an organic material was observed in 27
(61.4%) patients and a non organic material in 9 (20.5%)
(Table 2). No foreign body detected in eight patients (18%).
The mean age of patients with organic FBA was significantly
lower than that of the patients with non-organic FBA (26+18
vs. 93167 months; p=0.005). All the patients with foreign
body of nonorganic origin had cough. The organic material
was extracted later than the non-organic ones (3.8+4.6 vs.
1.3£2.1 day, p=0.048), therefore the duration of hospital stay
was longer in this group (14.9+23.5 vs. 2.6+3.3 day, p=0.032).
The number of patients with the auscultation finding of
unilaterally diminished breath sounds was significantly greater
in cases with organic FBA than those with nonorganic FBA
[14 (51.8%) vs. 1 (11.1%), p=0.006]. The foreign body types
included seeds in 12 (27.3%) patients, metallic objects in 9
(20.5%), and fruit and vegetable pieces in 7 (15.9%).

Foreign bodies were located in the left main bronchus in 8
(22.2%) patients, the right main bronchus in 19 (52.8%), the
right distal bronchi in 2 (5.5%), and in the left distal bronchi in
1 (2.8%) patient. Chest x-ray findings most commonly included
hyperaeration (52.3%), a normal appearance (44.4%),
atelectasis (8.3%), pleural effusion (5.5%), opacity (13.9%),
and pneumothorax (2.8%). The percentage of patients with a
foreign body in the right side was higher than that in the left

Table 1. Baseline characteristics of the all patients underwent
rigid bronchoscopy

n=44
Age (month)* 38.7+44.1
Male n (%) 30 (68)
Number of patients with cough n (%) 42 (98)
Number of patients with wheezing n (%) 20 (45)
Number of patients with dyspnea n (%) 16 (36)
Number of patients with cyanosis n (%) 4(9)
Number of patients with a history of FBA n (%) 23 (52)
Number of patients with unilateral decrease in 14 (32)
auscultation respiratory sounds n (%)
FBA: Foreign body aspiration
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side (71% vs. 33%, p=0.049). Patients with a foreign body in
left bronchus and branches underwent bronchoscopy (77.8%)
later than those with in the right. All the patients with a foreign
body location of right and left bronchus had cough. There
was no significant difference in the length of hospital stay
between patients with a foreign body in the left and right side

(p=0.219). The percentage of patients with organic FBA in the
left side was non-significantly higher than that in the right side
(88.9% vs. 76.2%, p=0.230). The time to bronchoscopy after
admission was longer in patients with foreign bodies located in
the left bronchus and branches than that in those in the right
side and in the carina of trachea (6.8+5.8, 2.0+3.0 and 1.9+2.2

Table 2. Comparison of patient findings according to the type of foreign body removed by bronchoscopy

Age (month)* 93167
Male n (%) 6 (67)
Late bronchoscopy n (%) 1(11)
Number of patients with cough n (%) 9 (100)
Number of patients with wheezing n (%) 4 (44.4)
Number of patients with dyspnea n (%) 3(33.3)
Number of patients with cyanosis n (%) 4 (44.4)
Number of patients with a history of FBA n (%) 9 (100)
Number of patients with unilateral decrease in auscultation 1(11.1)
respiratory sounds n (%)

Number of patients with PA Lung X-ray Normal n (%) 4 (44.4)
Number of patients with PA Lung X-ray Emphysema n (%) 0
Number of patients with PA Lung X-ray Atelectasis n (%) 0
Number of patients with PA Lung X-ray Effusion n (%) 1(11.1)
Number of patients with PA Lung X-ray Pneumothorax n (%) 0
Number of patients with PA Lung X-ray Opacity n (%) 5 (55.6)
Duration of hospitalization (day)* 2.6+3.3
Mean time of bronchoscopy (day)* 1.312.1

*All values are presented as the mean + standard deviation
FBA: Foreign body aspiration

Nonorganic n=9

Organic n=27 Total n=36 p

26+18 38+44 0.005
18 (67) 24 1.000
13(48) 14 0.001
26 (96.3) 35(97.2) 0.558
10 (37) 14 (38.9) 0.693
13 (48.1) 16 (44.4) 0.439
0 4(11.1) 0.000
6(22.2) 15 (41.7) 0.000
14 (51.8) 14 (38.9) 0.006
6(22.2) 10 (27.8) 0.197
16 (59.3) 16 (44.4) 0.002
3(11.1) 3(8.3) 0.296
1(3.7) 2 (5.6) 0.401
1(3.7) 1(2.8) 0.558
0 5(13.9) 0.000
14.9+23.5 10.7+£19.2 0.032
3.8+4.6 3.1#4.0 0.048

Carina of

Trachea

n=6
Patents with organic foreign body n (%) 3 (50)
Late bronchoscopy n (%) 2(33.3)
Number of patients with a history of FBA n (%) 0
Number of patients with cough n (%) 5(83.3)
Number of patients with wheezing n (%) 0
Number of patients with dyspnea n (%) 4 (66.7)
Number of patients with cyanosis n (%) 2 (33.3)
Number of patients with normal X-ray n (%) 3 (50)
Number of patients with hiperaeration n (%) 1(16.7)
Number of patients with atelectasis n (%) 0
Number of patients with effusion n (%) 0
Number of patients with pneumothorax n (%) 1(16.7)
Number of patients with opacity n (%) 1(16.7)
Duration of hospitalization (day)* 9.8+£16.6
Mean time of bronchoscopy (day)* 1.942.2

*All values are presented as the mean + standard deviation
FBA: Foreign body aspiration

Table 3. Comparison of patient findings according to the anatomic site foreign body removed by bronchoscopy

Right bronchus
and branches

Left bronchus Total p
and branches

n=21 n=9

16 (76.2) 8(88.9) 27 0.230
5(23.8) 7(77.8) 14 (36.1) 0.020
15 (71) 3(33) 15 0.049
21 (100) 9 (100) 35(97.2) 0.076
10 (47.6) 4 (44.4) 14 (38.9) 0.10

8(38.1) 4 (44.4) 16 (44.4) 0.462
2(9.5) 0 4(11.1) 0.124
6 (28.6) 1(11.1) 10 (27.8) 0.255
12 (57.1) 3(33.3) 16 (44.4) 0.158
0 3(33.3) 3(8.3) 0.007
0 2 (22.2) 2(5.6) 0.042
0 0 1(2.8) 0.076
3(14.3) 1(11.1) 5(13.9) 0.951
7.9+19.0 22.4+26.2 10.7+19.2 0.219
2.0+3.0 6.8+5.8 3.1+4.0 0.009
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days, respectively p=0.009). The number of patients with
wheezing was non-significantly greater in patients with FBA
in the right side than those with in the left side and the carina
of trachea (p=0.10). Atelectasis and pleural effusion were
significantly more common in patients with left-sided foreign
bodies than in those with right-sided ones and in the carina
of trachea (p=0.007 and p=0.042, respectively). The length of
hospital stay was longer in cases with FBA of left bronchus and
branches than right one and carina of trachea (6.8+5.8 days,
2.0£3.0 days, and 1.9+2.2 days, respectively; p=0.009) (Table
3). Two patients required repeated bronchoscopy due to fibrin
plugs. None of the patients died.

Discussion

In the present study, we analyzed the data of children
suspected of having FBA. It has been demonstrated that FBA
under 3 years of age constituted 60-90% of the all pediatric
cases.®™" In our study, 27 patients (75%) with FBA were less
than 3 years of age.

We found a percentage of 88.9% for organic FBA. This was
consistent with the literature reports.®'? A recent study on
115 children reported a corresponding rate of 79%." This
indicates that organic materials are aspired at higher rates
in children less than three years of age. In many studies, the
incidence of FBA has been reported to be higher in males
than in females, and it has been suggested that they may
originate from differences in their activities.'™ In our study,
similarly, FBA was twice as many in males.

We found that cough and wheezing were the most common
complaints, as other studies have shown that cough occurs
in 48-88% of patients, wheezing in 44-50%, and respiratory
distress in 18-22%.10.16

Ghafari et al.” showed that in cases of FBA, the most common
radiological findings were emphysema (44%) and atelectasis
(16%). In another study,' it was reported that the most
common radiological findings were unilateral emphysema
(64%). In our study, the most common radiological finding
was also emphysema (44.4%). The radiological findings were
normal in 10 patients (27.8%) in our study. This rate was
either higher or lower in previous studies.®"

In our study, 8 (18.2%) patients had no finding of foreign
body on bronchoscopy. Previous studies®'%'381° have shown
similar rates of negative bronchoscopy (10-38%). However,
if tracheobronchial FBA is suspected, it is suggested to be
investigated using bronchoscopy because the morbidity
resulting from bronchoscopy is less than that due to severe
airway obstruction.?® Moreover, suspicion and history of FBA
lead to a relatively shorter length of hospital stay and duration
of bronchoscopy in right sided FBA.

Since the right main bronchus is wider, shorter, and closer to
the trachea than the left counterpart, FBA most commonly
occurs in the right bronchus.®'®2" On the contrary, there are
also studies indicating that there is no difference between the
right and left bronchi in terms of aspiration rate.™ In our study,
we detected foreign bodies mostly in the right bronchi among
21 patients (58.3%). Because the percentage of patients with
a history of FBA was higher in the right side located FBA group
than the left sided one, bronchoscopy was performed earlier.
Thus, foreign bodies in the right main bronchus and trachea
were detected earlier than those in the left main bronchus.
Therefore, we found that patients with foreign bodies in the
left bronchus and its branches had a longer total and post-
bronchoscopy hospitalization than those with foreign bodies
at other sites, although the difference did not reach statistical
significance. We found higher rates of atelectasis and pleural
effusion for left-sided foreign bodies.

Study Limitations

The major limitation of our study is that our data were
collected and analyzed retrospectively, which precluded us
from controlling the accuracy of the parameters collected
such as history taking, physical examination findings, and
chest x-ray interpretation.

Conclusion

We conclude from our study that especially in children
younger than three years of age suspected of having FBA,
bronchoscopy should be performed as soon as possible.
Bronchoscopy is an efficient diagnostic tool for patients with
suspected FBA because it is associated with low complication
risk and reduces the risks of delayed FBA diagnosis and
treatment.
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