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Background: Aerodigestive foreign bodies are common in children of pre-school-going age. It is
one of the leading cause of morbidity and mortality in the paediatric population and a global health
burden. Methods: We present here data of 108 patients who presented to Children hospital’s
Emergency with a suspicion of foreign body ingestion/aspiration over 2 years from July 1% 2021 to
30" June 2023. Their descriptive analysis including, socio-demographics, type of foreign body, age
of presentation, and mode of presentation were calculated and correlation was done using the
Pearson Chi square test. Results: We observed different types & characteristics of foreign bodies,
patients were predominantly male with 62.26%. The mean age of presentation was 40.97 months.
The majority of patients were of pre-school age, younger than 4 years (44.44%) followed by the
infant population (19.44%) p=0.002. Foreign bodies were mainly located in the upper oesophagus
for ingested FBs (60.8%). Most of the population presented within the first 5 hours (52.88%)
followed by the first 12 hours (11.11%). Coin ingestion was by far the most common (54%)
followed by button battery (19%) and the whistle was the most common aspirated object (33%).
Conclusion: All patients with a suspicion of foreign body ingestion/inhalation should be evaluated.
Early recognition and treatment are imperative because the complications are serious and can be
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life-threatening and once confirmed should undergo endoscopic removal.
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INTRODUCTION

Aerodigestive foreign bodies present a diagnostic
dilemma in the paediatric population. They are
common in children of pre-school going age.
Aerodigestive foreign bodies are a preventable
phenomenon.! Most foreign bodies will pass through the
aerodigestive tract spontaneously; however, fewer may
get lodged which depends on the site of the foreign body,
size of the foreign body & time of ingestion. There are
three potential sites of constriction/lodgement in the
oesophagus and most common being the cervical
oesophagus.? It is one of the most common presentations
in the emergency department. ldentification of these
foreign bodies in the aerodigestive tract can be
challenging due to a lack of communication skills and
improper history thus can lead to a vague diagnosis
because a patient might well present with atypical
symptoms.® In adults the most common foreign bodies
are the food particles, whereas children due to their
inquisitive nature and exploring their surroundings ingest
the non-edible objects since there is no swallowing
mechanism developed in the children the foreign body.*
The majority of the foreign bodies get passed through the
digestive tract but some do get logged. The oesophageal
foreign bodies may present with dysphagia, odynophagia
and in some cases complete oesophageal obstruction
whereas in the aspiration group, they present with

choking, cough, cyanosis and might end up with anoxic
brain injury.> Despite the best of efforts over the past
decade ADT foreign body is a cause of significant
morbidity and mortality in children and causes six deaths
per 100,000 and 150 deaths per year in the United States.®

Due to poor history and communication with
the paediatric patient, it is difficult to localize the foreign
body. A chest radiograph is the best initial and non-
invasive modality of choice which confirms the
diagnosis, however in small aspirated foreign bodies, a
computed tomography of the chest may be required.” In
the past people used to attempt extracting foreign bodies
from the upper oesophagus by using a bougie or a foley
catheter but it had its limitations and with the advent of
modern science Esophagoscopy and Bronchoscopy are
the treatment of choice as they can be used for both
diagnostic as well as therapeutic purposes.® The
availability of both rigid and flexible bronchoscopy
should be emphasized since larger aspirates may not be
retrievable with a flexible bronchoscope. It also may
need a bronchoscope with fluoroscopic guidance.®
Surgery is only reserved for deeply impacted foreign
bodies where conservative measurements and
endoscopic manoeuvres have failed. The approach varies
from site, type and time of ADT foreign body. Which
increases the risk of both morbidity and mortality in
paediatric patients.®




Our study aimed to evaluate and determine the
outcomes of foreign bodies lodged in the ADT at our
paediatric surgery department and to compare this data
in ingestion and aspiration groups. And to attract the
attention of caregivers and parents regarding the
dangers of foreign body ingestion.

MATERIAL AND METHODS

A prospective study of all the children with final
diagnosis of aerodigestive foreign bodies younger than
13 years of age done between 1% July 2021 to 30" June
2023 at the Department of Paediatric Surgery, The
Children’s Hospital (PIMS) Islamabad were included
in this study. Foreign bodies were divided into
different groups based on their characteristics. Patients
were also grouped into low and middle socioeconomic
status. A total of 150 patients were included and 108
were enrolled in the study.

Informed consent was obtained from the
corresponding parent (male or female). And they
were free to decline/withdraw from the study at any
point.

All the neonates and children ranging from
1 day to 13 years (male or female) with Foreign

Figure-1: Foreign bodies
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lodged in ADT

body ingestion/inhalation after written & informed
consent were enrolled in the study.
Those  patients who already  underwent
esophagoscopy/bronchoscopy at another hospital
were excluded from the study. Total 150 patients
were initially included in this study, of whom 42 did
not fulfill the inclusion criteria, so the remaining
108 patients were eligible and enrolled in this study.
Patients data were analyzed by using SPSS
24.0. Frequencies and percentages were calculated
for qualitative variables. The association between
different parameters was determined by using the
chi-square test, and a P-value <0.05 was considered
significant.

RESULTS

A total of 108 patients admitted for FB ingestion or
aspiration in the paediatric surgery department were
evaluated. The patients were predominantly male
with 62.26%. The mean age of presentation was
40.97 months. The majority of patients were of pre-
school-going age, younger than 4 years (44.44%).
They were followed by infant population (19.44%)
p=0.002. Foreign bodies were mainly located in the
upper oesophagus for ingested FBs (60.8%). Most




of the population presented within the first 5 hours
(52.88%) followed by the first 12 hours (11.11%).
Few patients presented late, after weeks and after a
month with no symptoms at all (5.55%). The
hospitalization period of patients admitted for FB
aspiration was longer than that of patients with FB
ingestion. Patients were advised to take x-rays post-
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operatively. There were no complications. The most
commonly ingested FBs were coins (54%) followed
by button batteries (12.96%), whereas the whistle
was most commonly aspirated (33%) followed by
organic seeds (25%). There were two cases of
oesophageal perforation followed by button battery
ingestion which were managed conservatively.

Table-1: Distribution of age according to FB in ADT

Age Ingestion Aspiration Total n= Percentage p value
<lyr 08 13 21 19.44
1-3 39 09 48 44.44
4-6 11 07 18 16.66
7-10 06 05 11 10.18
>10 08 02 10 9.25
Total 72 36 108 p=0.049
Table-2: Distribution of Gender according to Groups
Gender Ingestion Aspiration Total n= Percentage p value
Male 45 21 66 62.26
Female 27 15 42 37.74
Total 72 36 108 p=0.175
Table-3: Time of presentation of Foreign bodies
Length of time No of Ingestions No of Aspirations Total n= Percentage
0-5h 39 15 54 52.88
5-10 h 10 02 12 1111
10-24 h 04 04 08 74
1-3d 05 02 07 6.48
3-7d 02 04 06 5.55
7-14d 01 01 02 1.85
14-30d 01 03 04 3.70
>30d 04 02 06 5.55
Unknown 06 03 09 8.33
Total 72 36 108 100
p <0.0001
Table-4: Types of foreign bodies
Foreign body Ingestion %age Aspiration Yoage Total n= Percentage
Coin 39 54.16 00 - 39 36.11
Whistle 00 - 12 33.33 12 11.11
Peanut 00 - 07 19.44 07 6.48
Seeds 02 2.7 09 25 11 10.18
Button battery 14 19.44 00 - 14 12.96
Metallic object 07 9.72 03 8.33 10 9.25
Plastic objects 04 5.55 04 11.11 08 7.40
Ear rings 04 5.55 00 - 04 3.70
Bone 02 2.77 01 2.77 03 2.77
Total 72 36 108 100
P=0.0002
DISCUSSION out of 42 were excluded and 108 were enrolled in

Decades ago, ADT foreign bodies were a major
health burden. They would not only increase
morbidity but also mortality in children. An attempt
to extract the foreign body from the ADT would end
up in hazardous complications. The prognosis of an
untreated foreign body is hazardous. In the 1990s
the complication rates were more than 50% as
reported by Terracol.’ There were a total of 150
cases of both foreign body ingestion and inhalation

the study n=72 (66.67%) in the ingested group and
n=36 (33.33%) in the aspiration group. Children
aged 5 years and below account for approximately
100, 000 cases of FB ingestion annually in the
United States alone, with a peak incidence of less
than 3 years of age and a predominantly male
population as evaluated by our study.? From
ingesting a coin to a button battery or seeds patients
are presented with all types of household objects.
Their symptoms range from dysphagia, and
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odynophagia to no symptoms at all. Whereas
foreign body ingested at the level of cricothyroid
can give a varied presentation and might as well
present with cough and drooling of saliva giving the
suspicion of foreign body aspiration.* The
management of oesophageal foreign bodies varies
from place to place to site of impaction to time of
presentation. According to our data most common
site of impaction was the upper oesophagus this is in
accordance to Smith et al.**

b
Figure 2: A radiopaque foreign body in the upper
oesophagus

A coin is by far the most commonly ingested foreign
body 36.11% with statistically significant results.'
Due to dubious history in paediatric patients and no
symptoms at all it is difficult to diagnose a case of
foreign body ingestion. Thus, a chest radiograph is
the initial most important diagnostic modality. An
anterio-posterior (AP) neck chest and abdomen
radiograph is obtained. On the anterio-posterior (AP)
radiograph a coin appears as a radio-dense object as
seen in Figure 2. For a more detailed examination, a
lateral chest radiograph can also be obtained to
differentiate between a foreign body in the
oesophagus and trachea. in comparison a coin in the
trachea would appear as a dense circular object with
opacity as tracheal cartilages resist penetration. It is
to be noted that most of the coins pass spontaneously
without producing any symptoms. It is those with a
diameter greater than > 23mm will get stuck in the
oesophagus.'®

In contrast to an ingested coin, a button
battery can present devastating results. And it is of
utmost importance for radiologists to differentiate
between a coin and a button battery. As on an anterio-
posterior chest radiograph coin would appear as a
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radiopaque density whereas a button battery will
produce a halo sign. Figure 3

Figure 3: A button battery in the mid-oesophagus
(note the halo sign)

Of all the oesophageal foreign bodies button battery has
the most devastating complications and is the most
critical indication of urgent endoscopy in the paediatric
population. In addition to low voltage current, it causes
pressure necrosis by leaking the alkaline solution. Which
has a corrosive effect thus leading to liquefactive
necrosis. It causes esophagitis and scarring within the
first hour and can lead to oesophageal perforation if
delayed more than 6 hours.'® We had two cases of button
battery ingestion who presented late after the ingestion
and ended up with oesophageal perforation. Other than
this depending on the site of impaction patient might well
end up with aorto-oesophageal or trachea-oesophageal
fistula.’

Foreign body aspiration is a common cause of
mortality and morbidity in children, especially in those
younger than three years of age. From 2001 to 2016, there
were a total of 305,814 nonfatal injuries due to choking
in children from 0 to 19 years of age in the United
States.’® Children under five years of age accounted for
73 percent of nonfatal injuries and 75 percent of choking
fatalities. Nonetheless, in the United States, FBA was
responsible for approximately 5000 deaths in 2020, or
approximately 0.6 deaths per 100,000 children zero to
four years old. Death caused by suffocation following
aspiration is the fourth most common cause and the
leading cause of unintentional-injury mortality in
children younger than one year in the United States.'®

Approximately 80 percent of paediatric foreign
body aspirations occur in pre-school children younger
than three years as reported by our data (63%), with the
peak incidence between one and two years of age.?’ At
this age, most children can stand and be mobile




independently and are apt to explore their world via the
oral route. They also have the fine motor skills to put a
small object into their mouths, but they have immature
swallowing mechanisms hence resulting in foreign body
impaction. Young children are also particularly
vulnerable to foreign body aspiration because of the
smaller diameter of their airway, which is prone to
obstruction.?* Figure 4

Figure-4: An aspirated foreign body in the right
main bronchus

An aspirated foreign body is an emergency where
retrieval is imminent and the classic triad of cough,
wheeze and reduced breath sounds is not always present.
Most of the aspirated foreign bodies are common
household items lying around that a child grasps while
playing or toys which are smaller in diameter as in our
case whistle being the most common (33%) or can be
organic like seeds (25%) which gets impacted. In
Pakistan whistles wrapped in toys and snacks is easily
available. And the child while playing with it aspirates.
In the case of a whistle when it's choked the child
forcefully inhales thus resulting in aspiration.??
However, the type of foreign body varies from place
to place and largely on socioeconomic status.? For
example, whistle is most commonly aspirated in
Pakistan followed by organic seeds. Sunflower,
pumpkin and watermelon seeds are the most
commonly aspirated foreign bodies in Egypt, Turkey
and Greece, whilst fish bones are more commonly
reported in patients from China and Japan.?*

According to the Royal College of
Emergency Medicine, a plan radiograph chest and
abdomen should be offered in every patient presenting
to emergency with a suspicion of foreign body
ingestion/aspiration. Until and unless there is no
affirmation upon the Xray. And an Xray should always
be obtained before surgery to localize the exact
position. Computed tomography of the chest is rarely
used in emergent settings but can help identify an organic
foreign body in paediatric patients.?
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In 1937 Jackson and Jackson published a
research paper on the management of the foreign bodies
ADT tract where he emphasized the use of rigid
endoscope.?® Soon after in 1945 Richardson used papain
in a case of bolus obstruction in the oesophagus which is
a proteolytic enzyme and in 1966 Bigler extracted
foreign bodies using a Foley catheter both reported in the
literature.?®?” Bonadio and co-workers used dilators to
push swallowed oesophageal coins into the stomach.?®

As McGuirt stated, those advocating the
alternative methods generally are physicians who were
not specifically trained in foreign body endoscopy.?® We
performed rigid esophagoscopy/bronchoscopy under
general anaesthesia for the extraction of ADT foreign
body and we believe it’s the safest method for the
retrieval of an ADT foreign body with a protected airway
and our results are similar to those previously published
in the literature

CONCLUSION

All patients with a suspicion of foreign body
ingestion/inhalation  should be evaluated. Early
recognition and treatment are imperative because the
complications are serious and can be life-threatening and
once confirmed should undergo endoscopic removal.
Recommendations:

Prevention remains the best treatment, implying an
increased education of parents on age-appropriate foods
and household items, and strict industry standards
regarding the dimensions of toy parts and their secure
containers.
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