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ABSTRACT

Background: Foreign body aspiration (FBA) is a serious problem that leads to partial or
complete airway obstruction. Respiratory distress and pneumonia are the most common
complications. The assortment of foreign bodies is very wide. The most common include
candy, fish bones, peanuts and nuts, toys, food and batteries.

Aim of this study was to determine how accurate the presenting symptoms and signs of foreign
body aspiration are and to assess the radiologic findings, the types and sites of the foreign
bodies removed.

Patients and Methods: a retrospective study included101 patient from age of one month to 15
years with suspected foreign body aspiration based on history, clinical examination, Chest
Xray. Rigid bronchoscopy was done for patients under general anaesthesia with muscle
relaxation using neuromuscular blocking agents. For every patient gender, age, residence,
interval between event and symptom onset, symptoms at admission, signs of respiratory
insufficiency, pulmonary auscultation findings, Chest X-ray findings, interval between
admission and bronchoscopy, the location of foreign body, type of foreign body, hospitalization
days were studied and statistically analysed. A p-value of < 0.05 was considered statistically
significant.

Results: Seventy six (75.24%) were proved to have foreign body aspiration that was removed
by rigid bronchoscopy. toddler was the common age group 43(42.6%). Male were affected
more than females 1.2:1. A significantly higher percentage of patients who had a foreign body
were witnessed by a family member than those who did not have a foreign body 61.8% vs 0%
(p=0.001). Stridor and cough with breathlessness were the most common signs and symptoms
while unilateral wheezes, crepitations and diminished air entry were less frequent while each
of crepitations, unilateral wheezes and cough with breathlessness were significantly associated
with foreign body aspiration (p=0.001, 0.001, 0.02 respectively). Abnormal chest X ray finding
was significantly associated with FBA (p=0.02) with hyperinflation being the most frequent
finding. The types of foreign bodies removed were sunflower seeds (27.6%), food particles
(18.4%) and nuts (17.1%). The most common site of foreign body was the right main bronchus
(52.6%) followed by left main bronchus (34.2%).

There is a significant association between foreign body aspiration and the time interval between
admission and bronchoscopy but no significant relation with age, interval between the event
and onset of symptoms and hospitalization days.

Conclusion: The history of being witnessed by a family member, the presence of stridor and
cough and finding of unilateral wheezes and crepitations on examination as well as
hyperinflation on chest X ray are significantly associated with FBA. The sunflower seeds and
food particles are the most common types and the right main bronchus is the main site of
foreign bodies removed by bronchoscopy.
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oreign body aspiration (FBA) is a

serious problem that leads to partial or
complete airway obstruction. It is more
common in children than adults, with the
largest frequency in ages 1-3 years'?.
Mortality and prevalence of the diseases
resulting from foreign bodies inhalation are
higher in children due to the relatively
narrower airway and the immaturity of
protective mechanisms®[13].
There are regional variations in FBA.
Various foods and cultures, inadequate
experience of both parents and physicians
and inadequate availability of
bronchoscopy equipment are considered as
attributable factors in this variation®.

In younger children, FBA is the fifth most
common cause of unintentional deaths
among children whose ages are 1-3 year,
and in infants, it is the main cause of
accidental death®.

Respiratory distress and pneumonia are the
most common complications resulting from
FBA®. Delay in the presentation, diagnosis,
and management leads to higher rates of
serious complications’®.

When aspiration event is not witnessed by
caregiver's diagnosis is challenging.
Besides, most symptoms and signs are
nonspecific and can rapidly disappear. Rare
cases of FBA present as the classic triad of
cough, choking and unilateral wheezing or
diminished air entry®.

FBA should be always considered in
children with  prolonged respiratory
symptoms'®tt, About 50% of the patients
with AFB do not show a relevant history
and 20% of children with AFB might have
received treatment for alternate diagnoses
for long time before diagnosis is made?.

It has been  demonstrated that
bronchiectasis may complicate FBA mainly
in cases of aspiration of organic foreign
bodies and if the foreign body is present in
the airway for more than 30 days°.

The assortment of foreign bodies is very
wide. The most common include candy,
fish bones, peanuts and nuts, toys, food and
batteries. They vary from an area to other

taken differences in populations’ diets and
habits and children's age®®.

The radiological investigations  for
suspected FBA include posterior-anterior
chest X-ray, lateral chest X-ray and neck
soft-tissue imaging. The chest X-ray may
be normal during the first 24 hours
following the inhalation and most of the
inhaled foreign bodies are radiolucent12.
Aspiration can be manifested
radiographically by the findings like
pulmonary infiltration, atelectasis or
mediastinal shift. In highly suspected cases,
computerized tomographic scanning CT of
the chest may help establishing the
diagnosis®.

Flexible or rigid bronchoscopy is
considered the standard procedure for
extracting the foreign body. This procedure
is not free of drawbacks like invasiveness,
need for general anesthesia, and the risk of
complications!®. However, there are no
clinical clues that help physicians to
confirm or exclude the diagnosis; thereby
they could take the decision of opening the
operation room for bronchoscopy.

In this study, we attempted to investigate
patterns of foreign-body aspiration in the
respiratory tract as well as the success of
diagnostic and therapeutic bronchoscopy
among the children hospitalized in this
centre from December 2021 to December
2022. The results may help physicians, and
even parents, in terms of early reference,
diagnosis, and treatment of this disorder.
Aim

The aim of this study was to determine how
accurate the presenting symptoms and signs
of foreign body aspiration are and to assess
the radiologic findings most suggestive of
that in children. Also we aim to study the
types and sites of the foreign bodies
removed.

PATIENTS AND METHODS

This is a retrospective study accomplished
at Heevi Paediatric Hospital over a period
of 12 months from December 1st 2021 to
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December 1st 2022.ethical approval was
obtained from the ethical committee at
Directorate of Health at Duhok. All patients
from age of one month to 15 years with
suspected foreign body aspiration during
this period were included in the study.
Diagnosis was based on history, clinical
examination, and Chest Xray and The
Bronchoscopy findings. Rigid
bronchoscopy was done for patients under
general anaesthesia with muscle relaxation
using neuromuscular blocking agents.

For every patient suspected to have FBA
the following variables were studied:
gender, age ,residence, interval between
event and symptom onset, symptoms at
admission, signs of respiratory
insufficiency  (respiratory  frequency,
respiratory effort, cyanosis and peripheral
oxygen saturation lower than 95%),
pulmonary auscultation findings, Chest X-
ray findings, interval between admission
and bronchoscopy, the location of foreign
body, type of foreign body, destination
following the procedure, hospitalization
days, the need for invasive mechanical
ventilation and the complications following
the procedure. Numbers and percentages
were used to present data.

Statistical analysis and presentation of data
was conducted using the Statistical Package
for the Social Sciences computer program
(version 22). Numbers and percentages

were used to present categorical. The chi-
square test was used to study the association
between categorical variables. A p-value of
< 0.05 was considered statistically
significant.

RESULTS

The study included 101 patients who were
suspected to have FBA. Three quarters of
them 76 (75.24%) were proved to have
FBA that was removed by rigid
bronchoscopy. As shown in table 1, toddler
was the common age group 43(42.6%).
Male were affected more than females
1.2:1. Asignificantly higher percentage of
patients who had a foreign body were
witnessed by a family member than those
who did not have a foreign body 61.8% vs
0% (p=0.001). Table 2 shows that stridor
and cough with breathlessness were the
most common signs and symptoms while
unilateral wheezes, crepitations and
diminished air entry were less frequent
while each of crepitations, unilateral
wheezes and cough with breathlessness
were significantly associated with FBA
(p=0.001, 0.001, 0.02 respectively).
Abnormal chest X ray finding was
significantly associated with FBA (p=0.02)
with hyperinflation being the most frequent
finding.

Tablel: The Demographic Characteristics of the patients

Presence of Foreign Body

Chi-

Variables Yes No Total Square df p.value
Infants 12(15.8%) 5 (20.0%) 17 (16.8%)
Toddlers 32(42.1%)  11(44.0%) 43 (42.6%)

Age Groups 1.3 3 0.72
Preschools 19 (25.0%) 7 (28.0%) 26 (25.7%)
Schools 13(17.1%) 2 (8.0%) 15 (14.9%)
Male 41(53.9%) 15 (60.0%) 56 (55.4%)

Gender 0.27 1 0.59
Female 35(46.1%) 10 (40.0%) 45 (44.6%)

‘H"’igt’;‘ifed Witnessed 47 (61.8%) 0 (0%) 47(465%) 289 1 0.001
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Table 2 Clinical and radiologic characteristics of the patients

. Presence of foreign body Chi P
Variables df
Yes No Total square value
Mild respiratory , ; oy 2(80%) 4 (4.0%)
symptoms
Cough 12 (15.8%) 1 (4.0%) 13 (12.9%)
Symptom 9.48 3 0.02
Breathlessness 0 (0%) 2 (8.0%) 2 (2.0%)
Cough & o o o
Breathlessness 62 (81.6%) 20 (80.0%) 82 (81.2%)
Diminished  Yes 23 (30.3%) 10 (40.0%) 33 (32.7%) 0.81 1 0.36
Air Entry No 53 (69.7%) 15 (60.0%) 68 (67.3%) ' '
i Y 19 (25.0% 19 (76.0% 38 (37.6%
Unilateral es ( 0) ( 0) ( 0) 20.8 L 0,001
Wheezes No 57 (75.0%) 6 (24.0%) 63 (62.4%)
. Yes 69 (90.8%) 23 (92.0%) 92 (91.1%)
Stridor 0.03 1 0.85
No 7 (9.2%) 2 (8.0%) 9 (8.9%)
. Yes 36 (47.4%) 0 (0%) 36 (35.6%)
Crepitations 18.4 1 0.001
No 40 (52.6%) 25 (100%) 65 (64.4%)
- Ab I 18 (23.7% 12 (48.0% 30 (29.7%
X- ~Ray Apnorma (23.7%) (48.0%) @7%) s 1 00
Finding Normal 58 (76.3%) 13 (52.0%)  71(70.3%)
Irrelevant 25 (32.9%) 12 (48.0%) 37 (36.6%)
Radio opaque 6 (7.9%) 0 (0%) 6 (5.9%)
Shadow
Hyperinflation 34 (44.7%) 3 (12.0%) 37 (36.6%)
X -Ray 202 5 0.001
Details Collapse 6 (7.9%) 2 (8.0%) 8 (7.9%) : '
lobar 5(V) 5 (20.0%) 10 (9.9%)
consolidation
Scattered 0 (0%) 3 (12.0%) 3 (3.0%)
Opacities
Total 76 (100%6) 25 (100%)  101(100%b)

The most common types of foreign bodies
removed by bronchoscopy was sunflower
seeds followed by food particles the nuts
Table3. As shown in Table 4, the most
frequent site in tracheobronchial tree the

foreign bodies were lodged was the right
main bronchus followed by left main
bronchus.

Table 3 the types of foreign bodies removed by bronchoscopy

Types of Foreign Body

NO. (%)

Sunflower Seeds
Food particles
Nuts

Rice

Plastic Pieces
Metallic object
Beads

21(27.6%)
14 (18.4%)
13 (17.1%)
11(14.5%)
5 (6.6%)
3 (3.9%)
3 (3.9%)
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Table 4 The site of the foreign bodies removed by bronchoscopy

Site of Foreign Body

NO. (%)

Right Main Bronchus

Left main bronchus

Trachea

Right main bronchus & left main bronchus
Sub glottis and Right main bronchus

40 (52.6%)
26 (34.2%)
5 (6.6%)
4 (5.3%)
1(1.3%)

Total

76 (100%)

The mean time interval between FBA and
onset of symptoms was (2.132 sd 1.79) days
while the time from admission to hospital
and doing bronchoscopy was (5.368 sd
3.7836) days. The mean time of
hospitalization was (3.1842 sd 2.237) days.

There is a significant association between
FBA and the time interval between
admission and bronchoscopy but no
significant relation with age, interval
between the event and onset of symptoms
and hospitalization days as shown in table 5

Table 5 the management characteristics of the patients

Variable Bronchoscopy finding N Mean Std. Deviation P value
Presence of FBA 76 3.3316  2.56532 0.8
Age Absence of FBA 25 3.1880  3.08684
Interval between event and Presence of FBA 76 2.132 1.7988 0.08
symptom onset Absence of FBA 25 2.800 1.1547
Interval between admission Presence of FBA 76 5.368 3.7836 0.001
and bronchoscopy Absence of FBA 25 1400 7071
Presence of FBA 76 3.1842  2.23732 01
Hospitalization (days)
Absence of FBA 25 3.0000  1.35401

DISCUSSION

Although rapid intervention is needed in
cases of FBA, the diagnosis and decision
for bronchoscopy is challenging16. In this
study the majority (75.24%) of the
suspected patients had a foreign body
removed by bronchoscopy. This result is
similar to other studies; 75.3%%", 80.8%?8,
88.26%"°, 82.2%* and 91%*. The
variation is possibly due to the different
strategies for bronchoscopy indications
among hospitals.

The median age of patients in this study was
3.3316(sd 2.56). This is close to the results
of another study18.It has been found that

34

FBA is most frequently seen in age groups
less than 4 years while only in 5% of
children aged 4-14 years?2. Children of this
age are greatly curious and tend to explore
things by placing into mouth putting them
at an increased risk of FBA if not properly
supervised by parents?,

The most frequent site of foreign body in
this study was the right main bronchus
(52.6%) followed by left main bronchus
(34.2%) while only 6.6% were in trachea
and 1.3% in subglottic area. Similarly
Reyad et al found that 43.8% were in right
main bronchus, 21% in left main bronchus,
14.3% in trachea and 12.4 in subglottic
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area’®. Likewise, Eren et al found 60% in
the right main bronchus, 23% in left main
bronchus, 13% in trachea and 3% in
subglottic area24.Different other studies
showed similar results?® 2> 26, This can be
best explained as that the right main
bronchus has a wider calibre and more
acute angle than the rest of the
tracheobronchial tree?’.

The most frequent foreign body removed
was sunflower seeds (27.6%) followed by
food particles (18.4%). Bakal et al found
that sunflower seeds, peanuts and hazelnuts
together represented 38% of retrieved
foreign bodies!’. Parida showed 54.1%
were peanuts20while Aslan concluded only
19.5% were peanuts28.Seemingly food
particles are by far the most common
foreign bodies inhaled since children lack
adequate airway protection as a result of
improper coordination of pharyngeal
swallow with respiratory and oesophageal
functions?®.

The most frequent symptoms were cough
and shortness of breath 81.6% and the most
frequent signs are stridor (90.8%) and
crepitations (47.4%) while only 30.3% had
diminished air entry and 25% had unilateral
wheezes. Comparable percentages were
found by Reyad et al'8, Zahran et al*°, Bakal
et al*’, Aslan et al® and Ulas et al®*l. This
stresses the importance of having high
index of suspicion in the light of history and
clinical examination in order to do rigid
bronchoscopy for diagnosis and treatment
of FBA in children.

Moreover, the current study displays a
significant ~ association  between the
detection of a foreign body by
bronchoscopy and each of history of being
witnessed by a family member, history of
cough and breathlessness and finding of
unilateral wheeze and crepitations and this
is comparable with other studies®3? but
converse to Kwok et al*® that reported no
significant difference for children with and
without FBA and the findings above
possibly due to the small sample size (43
participants).

Chest Xray most common finding was
hyperinflation that was significantly related
to foreign body detection. This agrees with
Reyad et al', Parida et al®[25] and
Sahadan et al**.On the contrary, Chouhan et
al*® and Panda et al19reported a collapse in
most of their cases.

CONCLUSION

The history of being witnessed by a family
member, the presence of stridor and cough
and finding of unilateral wheezes and
crepitations on examination as well as
hyperinflation on chest X ray are
significantly associated with FBA. The
sunflower seeds and food particles are the
most common types and the right main
bronchus is the main site of foreign bodies
removed by bronchoscopy.
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