PEDIATRI ARSIV
TSI ——  Original Article / Ozgiin Arastirma

Evaluation of foreign body aspiration cases in our
pediatric intensive care unit: Single-center experience
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Abstract

Aim: Foreign body aspiration is one of the common home accidents that
requires urgent diagnosis and treatment, especially in children aged be-
tween 1 and 3 years. The type, location, and obstruction level of the as-
pirated material, age of the patient, and time of diagnosis influence the
severity of the clinical picture. In our study, we aimed to evaluate patients
who underwent bronchoscopy in our clinic with a diagnosis of foreign
body aspiration in light of literature data.

Material and Methods: The medical records of 87 patients who under-
went rigid bronchoscopy with a prediagnosis of foreign body aspiration
in Cukurova University, Faculty of Medicine, between January 2016 and
August 2018, and were followed up in the pediatric intensive care unit af-
ter the procedure were examined retrospectively. The subjects were eval-
uated in terms of age, sex, primary referal center, time of presentation,
symptoms at presentation, physical examination findings, radiologic in-
vestigations, type and location of foreign body, and duration of stay in
the intensive care unit.

Results: A total of 87 patients were included in the study. Thirty-seven pa-
tients (42.5%) were female. The mean age was found as 33.73+39.44 (range,
5-202) months. The most common (74.7%) symptom at presentation
was sudden onset of coughing. The foreign body aspirated was organic
in 62.1% of patients. The most common foreign bodies aspirated were
peanuts, with a rate of 19.5%. Four adolescent female patients underwent
broncoscopy because they aspirated needles they held in their mouths
while tying their headscarves. Interestingly, one patient aspirated a stone
and one patient aspirated a parasite. The most frequent location of for-
eign body was the right main bronchus (n=27, 31%).

Conclusion: In the diagnosis of foreign body aspiration, the most impor-
tant step is maintaining a high index of suspicion. Foreign body aspira-
tion should be considered in patients who present with cough, respira-
tory distress or cyanosis, unilaterally diminished breath sounds, ronchi or
stridor on physical examination, and air trapping on chest X-ray. Bron-
choscopy is life-saving in the presence of any suspicious history sugges-
tive foreign body aspiration or refractory pneumonia, even if a physical
examination and radiologic findings are normal, especially in high-risk
children between 1-3 years old.
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Oz

Amag: Yabanci cisim aspirasyonu &zellikle 1-3 yas arasi ¢cocuklarda
acil tani ve tedavi gerektiren, yaygin ev kazasi nedenlerindendir. As-
pire edilen materyalin tiirti, yerlesimi, neden oldugu hava yolu tika-
nikhiginin diizeyi, olgunun yasi, tan: stiresi klinigin ciddiyetine etki
eder. Calismamizda, hastanemizde yabanci cisim aspirasyonu tanisi

ile bronkoskopi uygulanan olgular dizin bilgileri 15181nda degerlen-
dirmeyi hedefledik.

Gereg ve Yontemler: Ocak 2016 — Agustos 2018 arasinda, Cukurova
Universitesi Tip Fakiiltesi'nde yabanc cisim aspirasyonu én tanist
ile rijid bronkoskopi uygulanip, islem sonras1 Cocuk Yogun Bakim
Birimi'nde izledigimiz 87 olgunun tibbi kayitlar geriye déniik olarak
incelendi. Olgular yas, cinsiyet, ilk bagvuru yeri, bagvuru siiresi, bag-
vuru yakinmalari, fizik bak: bulgulari, radyolojik incelemeler, yabanci
cismin 6zelligi ve yerlesim yeri agisindan degerlendirildi.

Bulgular: Calismaya toplam 87 olgu alindi. Olgularin 37’si kiz (%42,5)
idi. Ortalama yas 33,73+39,44 (5-202) ay idi. En sik bagvuru yakinmasi
(%74,7) ani baslayan 6kstiriiktii. Aspire edilen yabanci cisim, olgularin
%62,1'inde organikti. En sik aspire edilen materyal %19,5'lik oran ile
fistikt1. Ergen dort kiz olgu esarp baglarken agzinda tuttugu igneyi
aspire ettigi icin bronkoskopi yapildi. flging olarak bir olgumuzda
tas ve bir olguda parazit aspirasyonu saptadik. En sik yabanci cisim
yerlesim yeri 27 (%31) olguda sag ana brons idi.

Cikarimlar: Yabana cisim aspirasyonu tanisinda en 6nemli asama
stiphe duymaktir. Oksiiriik, solunum sikintis1 ya da morarma ile
bagvuran, fizik bakisinda tek tarafli azalmig akciger sesleri, ronkiis
ya da stridor bulunan, akciger grafisinde hava hapsi olan olgularda
yabana cisim aspirasyonu diisiiniilmelidir. Fizik bak: ve radyoloji
bulgular1 normal olsa bile yabanci cisim aspirasyonu diisiindiiren
herhangi bir siipheli 6ykii, ya da direncli pnémoni varhginda 6zel-
likle riskli grup olan 1-3 yas arasinda bronkoskopi yasam kurtaric
olacaktir.
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Introduction

Foreign body aspiration (FBA) occurs with a rate of 60-80%
in childhood, especially between the ages of 1 and 3 years,
though it may be observed in all age groups (1, 2). In child-
ren, FBA is a condition that requires urgent assessment and
approach, and is the fourth most common cause of mor-
tality related to accidents in children aged under 3 years
(3, 4). Sudden-onset coughing and cyanosis are the most
common symptoms at presentation. Foreign body aspi-
ration occurs more commonly in boys (5, 6). It may cause
significant complications including atelectasis and pneu-
mothorax, depending on th presence of partial or complete
obstruction of the airway (7). Clinical prognosis varies de-
pending on the type and localization of the aspirated ma-
terial, the degree of airway obstruction, the child’s age and
time of presentation to a healthcare institution after the
event (8). Postero-anterior lung radiography is mostly suf-
ficient for the diagnosis. In the event of delayed diagnosis,
the morbidity risk and mortality risk increase. Rigid bron-
choscopy is used in the diagnosis and treatment of FBA (9).

In this study, we aimed to evaluate the demographic
properties, types, and localizations of foreign bodies and
complication rates during and after rigid bronchoscopy in
pediatric patients who presented to our hospital because
of FBA.

Material and Methods

In this single-center retrospective study, the medical re-
cords of 102 patients who underwent rigid bronchoscopy
with a prediagnosis of FBA in Cukurova University, Faculty
of Medicine, between January 2016 and August 2018 and
were followed up in pediatric intensive care unit (PICU)
after the procedure were examined retrospectively. Fifte-
en patients whose records were insufficient were exclu-
ded from the study; 87 patients were included in the final
analysis. The subjects were evaluated in terms of age, sex,
primary referal center, time of presentation, symptoms at
presentation, physical examination findings, radiologic
investigations, type and location of foreign body, and du-
ration of stay in the PICU and the hospital. The study was
conducted in accordance with the Declaration of Helsin-
ki. Approval for the study was obtained from Cukurova
University Faculty of Medicine Clinical Researches Ethics
Comittee (Date: 08.31.2018, Number: 80).

Statistical analysis

The SPSS software package (version 21.0) was used. Cate-
gorical data are summarized as number and percentage,
and the numeric data are summarized as mean and stan-
dard deviation (median and minimum-maximum, when
necessary).
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Table 1. Presentation symptoms and physical
examination findings of the patients

Frequency Percentage

Symptom
Cough 65 747
Respiratory distress 54 62
Cyanosis 40 45.9
Refractory lung infection 2 2.2
Asymptomatic 10 114

Physcal examination
Unilaterally diminished

breath sounds 29 333

Ronchus 24 27.5

Stridor 17 19.5

Ralles 5 5.7

None 32 36.7
Results

Atotal of 87 patients were included in the study. Thirty-se-
ven (42.5%) patients were female and the female/male raio
was found as 1:1.3. The mean age was found as 33.73+39.44
(range, 5-202) months. The mean time to presentation
was found as 6.26+21.22 hours and 31 (35.8%) patients pre-
sented to hospital in the first 24 hours. The primary pre-
sentation site was an external center in 67 patients (77.1%)
and these patients were referred to our hospital with a
prediagnosis of FBA. The number of patients who were
referred because of treatment-resistant pneumonia and
were found to have a foreign body was 2 (2.3%). The mean
duration of stay in the PICU was found as 1.8+4.8 (range,
1-40) days, and the mean hospitalization time was 3.7+6.8
(range, 1-51) days.

The most common symptom at presentation was sud-
den-onset coughing (74.7%). The symptoms and physical
examination findings are shown in Table 1. The aspirated
foreign body was organic in 62.1% of the patients and
inorganic in 12.6%. Foreign body was not found on bron-
choscopy in 20 patients (25.3%) (Table 2). The most com-
mon aspirated material was a peanut with a rate of 19.5%.
Four female adolescents underwent bronchoscopy beca-
use they aspirated the needles they held in their mouths
while tying their headscarves (Fig. 1). Interestingly, one pa-
tient aspirated a stone and one patient aspirated a parasite.

Posteroanterior lung radiography was found to be normal
in 41 (47.1%) of the patients. Imaging with computed tomog-
raphy of the thorax was performed in addition to PA lung
radiography in two (2.3%) patients. One of these patients as-
pirated a piece of carton, the other one was intubated beca-
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Table 2. Foreign body aspirated

Frequency Percentage
Organic 54 62,1
Peanut 17 19.5
Sunflower seed 15 17.2
Nut 6 6.8
Carrot 2 2.3
Walnut 2 2.3
Walnut shell 1 11
Apple stalk 1 11
Plum seed 1 11
Almond 1 11
Melon seed 1 11
Dry bean 1 11
Cherry stalk 1 11
Sweetcorn 1 11
Parasite 1 11
Chicken piece 1 11
Groundnut 1 11
Egg shell 1 11
Inorganic 11 12,6
Needle 4 4.5
Marble 1 11
Pen point 1 11
Carton piece 1 11
Parfume cap 1 11
Stone 1 11
Bead 1 11
Toy piece 1 11
No foreign body 22 25.3

use of treatment-resistant pneumonia in an external center
and had bilateral pneumothorax. Rigid bronchoscopy was
performed under general anesthesia in all patients. The
most common localization of foreign body was the right
main bronchus (n=27, 31%). Radiologic imaging findings
and foreign body localizations are shown in Table 3.

No complications developed and there was no mortality
after bronchoscopy in any patients.

Discussion

FBA is among the causes of common home accidents
for children. Patients typically present with a history of
sudden-onset coughing and respiratory distress while fe-
eding or playing with toys. It occurs more commonly in
children, especially those aged below three years and in
boys because of insufficiency in swallowing and gag ref-
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Figure 1. Scarf-pin view on chest graphy

Table 3. Radiologic imaging findings and foreign body
localizations

Frequency Percentage

PA-L
Air trapping 44 50,6
Normal 41 47.1
Atelectasis 15 17.2
Mediastinal shift 9 10.4
Opacity 4 4.6
Pneumothorax 2 2.3
Computed tomography 2 23
Bronchoscopy
Right main bronchus 27 31
None 22 25.3
Left main broncus 14 16.1
Trachea 9 10.3
Esophagus 6 6.9
Both main bronchi 4 4.6
Right main bronchus
and trachea 3 3.4
Insufficient information 2 23

PA-L: Postero-anterior lung radiography

lexes and being restless while eating (10, 11). In our study,
the mean age and the female/male ratio were found to be
compatible with the literature data.
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It is thought that aspirated foreign bodies vary by the
countries’ nutritional habits and sociocultural and religi-
ous characteristics (12). Sunflower, pumpkin, and water-
melon seeds are the most commonly aspirated foreign
bodies in Egypt, Turkey, and Greece, whereas bone is
reported to be aspirated most commonly in South Asia
and China (13). In recent years, adolescent female patients
aspirating needles being held in their mouths while spe-
aking at the same time have been reported with an incre-
asing frequency in muslum communities. This condition
has recently been named as ‘scarf pin-related Hijab sy-
ndrome’ in the literature (14). In our study, 57.4% of the
aspirated foreign bodies were organic and the most com-
monly aspirated material was peanut (19.5%), followed
by sunflower seeds (17.2%). Scarf pin-related Hijab synd-
rome was found in 4 adolescent patients, the oldest was
aged 16 years.

One of our patients was a three-year-old male patient who
started to cough suddenly while running in the park and
vomited after telling her mother that he swallowed so-
mething. Bronchoscopy was performed because his cou-
gh had a resistant course. Parasitic larvae were observed
in both bronchi and lavage was performed. The patient
needed bronchoscopic lavage three times and administ-
ration of intravenous antibiotherapy. Again, interestingly,
stone aspiration was observed in one of our patients.

The diagnosis can be made by having a suspicion with a
detailed history and physical examination and supportive
radiologic findings in patients who are in the risk group
and with removal of a foreign body on rigid broncgos-
copy. However, it should be kept in mind that patients
may be asymptomatic or physical examination and radio-
logic findings may be negative. In our study, 11.4% of pa-
tients were asymptomatic, physical examination findings
and breath sounds were found to be natural in 36.7% of
patients, and PA-lung radiography was found to be nor-
mal in 47.1% of patients.

In our study, the most common (74.7%) symptom at pre-
sentation was sudden-onset coughing, which is compatib-
le with the literature (6). In our literature screening, there
were studies that reported the most common physical
examination finding to be unilateral diminished breath
sounds or ronchi; however, there were also studies that
reported the most common physical examination finding
to be normal breath sounds (15, 16). The most commonly
reported radiologic findings included air trapping, atele-
ctasis, and mediastinal shift (17). In our patients, the most
common lung auscultation finding was unilaterally di-
minished breath sounds (33.3%), and the most common
radiologic finding was unitalteral air trapping on PA-lung
radiography (50.6%).
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In pediatric patients who present with chronic cough and
lung infection that is unresponsive to appropriate treat-
ment or frequently recurring lung infection, FBA should
always be kept in mind in the differential diagnosis (18).
Two patients in our study were referred because of treat-
ment-refractory pneumonia. One of these patients was a
10-month-old patient who was referred on the eigth day
of treatment for refractory pneumonia. He had bilateral
pneumothorax, and was intubated and ventilated with
high peak pressures on a mechanical ventilator. FBA was
not predominantly considered because of the age group,
but a detailed history revealed that he had an older bort-
her aged four years who had given a sunflower seed to
the patient. Subsequently, bronchoscopy was performed
and a sunflower seed was removed from the right main
bronchus. In the follow-up, pneumothorax regressed, ex-
tubation was attempted, but subglottic stenosis related to
prolonged intubation developed and tracheostomy was
performed in the patient who could not tolerate extuba-
tion. The patient was decannulated after nine months.
Similarly, the second patient was a 14-month-old patient
who was admitted to the PICUt because of treatment-ref-
ractory pneumonia. In the follow-up, he was intubated
because of hypoxia and hypercarbia. In the detailed his-
tory taken from the family, it was learned that the patient
had cyanosis while eating a cherry. He was extubated
with high-flow nasal cannula oxygen support after a piece
cherry was removed with rigid bronchoscopy.

Radio-opaque foreign bodies can be detected with direct
radiography. Findings including atelectasis and differen-
ce in aeration may be found on direct radiography due
to radioluscent foreign bodies. In asymptomatic patients
with a suspicion of aspiration who have normal lung ra-
diography and no auscultation findings, CT of the tho-
rax may be used for the diagnosis (6). In our study, CT
was needed as additional imaging in only two patients.
However, when we consider that we were able to make
a diagnosis with history, physical examination, and PA-
lung radiography in 98% of patients in our study and the
radiation exposure caused by CT, we think that routine
use of CT is not necessary, despite its high sensitivity and
specificity.

The left main bronchus is connected with the trachea with
a sharper angle compared with the right main bronchus.
This anatomic characteristic predisposes FBA in the right
main bronchus (19). In our patients, foreign bodies were
removed most commonly from the right main bronchus
(31%), in accordance with the literature data.

The low number of patients and the presence of patients
whose data could not be accessed because of insufficien-
cies in file records are among the limiting factors of our
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study. We think that prospective studies with larger pa-
tient groups will be more helpful.

In conclusion, FBA should primarily be prevented. Howe-
ver, the most important step in the diagnosis of FBA is
having a suspicion. In the presence of sudden-onset cou-
ghing, which was also the most common symptom at
presentation in our study, FBA is a diagnosis that should
always be kept in mind in children. Poor clinical progno-
sis, which progressed as subglottic stenosis developing as
a complication of prolonged intubation, resulting in trac-
heostomy in one of our patients who was admitted to the
PICU because of treatment-refractory pneumonia and
underwent bronchoscopy with a suspicion of FBA, shows
the importance of detailed history and suspicion. Consi-
dering that lung radiography was found to be normal in
47% of patients with FBA in our study, bronchoscopy is
lifesaving in terms of diagnosis and treatment, especially
in children aged between 1 and 3 years in presence of any
suspicious history suggestive of FBA or pneumonia that
does not respond to appropriate antibiotherapy.
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