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Ingested foreign bodies causing complications and requiring
hospitalization in European children: Results from the ESFBI study
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Abstract

Background: In young children, particularly those aged 1-3 years, aerodigestive tract foreign bodies (FB) are a
common pediatric problem. The aim of the present study was therefore to characterize the risk of complications and
prolonged hospitalization due to FB in the upper digestive tract in terms of the characteristics of the injured patients (age,
gender), typology and features of the FB, the circumstances of the accident and hospitalization details.

Methods: A retrospective study was done in 19 hospitals in 19 corresponding European countries of 186 cases of injury
due to the presence of an FB in the mouth, esophagus and stomach (ICD935), out of the 2103 overall cases of FB
reported in other locations.

Results: Complications arose in 14 cases and hospitalization was required in 164 cases. No deaths were observed. A higher
incidence of hospitalization in male patients (61%) was observed. Median age for children who experienced complications
was 2 years old. The most common FB removal technique was esophagoscopy. In the majority of cases the children were
treated by the ENT Department. The most common FB were coins, batteries and fish bones among food.

Conclusion: Because batteries, as well as coins and fish bones among food were the most common type of FB
encountered, and because recent development of technology has accelerated broad use of disk-type batteries, parents
should be aware of this hazard, and an educational campaign for public education for this serious problem is advisable.

Key words case management, child injuries, foreign body, upper digestive tract.

The ingestion of a foreign body (FB) is a serious health problem
in pediatric patients that causes significant morbidity and
mortality." Children in particular, especially those younger than
6 years of age, are naturally susceptible to FB injuries due to the
lack of molar teeth, the tendency toward oral exploration, and to
play while they eat, and the poor coordination of swallowing.*?

Reported FB include fish bones, metal objects such as batter-
ies and coins, and broken tooth fragments.*” Several authors
highlighted some differences between Asian and Western pedi-
atric FB injuries, claiming a possible explanation as being the
influence that ethnic food habits have on the age distribution and
type of esophageal FB.*#

Frequent symptoms are drooling, gagging, dysphonia, vomit-
ing, and dysphagia, depending on the location and the nature of
the FB.’ The final situation of an FB lodged in the upper digestive
tract depends on several factors including size and consistency of
the FB. Most FB pass through the alimentary tract spontaneously,
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but when large or sharp objects become lodged a variety of
complications have been known to occur including pneumonia,
anoxia and cyanosis,'™"" some times in association with esoph-
ageal atresia.'>"* Although rare, perforating objects are poten-
tially life-threatening because they may involve fistula formation
between the esophagus and innominate artery, thus causing cata-
strophic bleeding.'*'® Sometimes esophageal FB can cause a
perforation of the esophagus; these rare cases may lead to poten-
tially lethal complications such as neck abscesses, mediastinitis,
peritonitis, persistent infection of the respiratory tract, or aorto-
esophageal fistula. Patients should be closely monitored for signs
of perforation with developing suppurative symptoms in the
neck, chest, or abdomen. Perforation of the esophagus is almost
invariably accompanied by pain, with cervical perforations
causing neck or chest pain and thoracic perforations causing
chest or abdominal pain. Fever, tenderness, subcutaneous or
mediastinal emphysema also accompany perforation. In order to
prevent these complications, timely diagnosis and removal are
mandatory.'”®

The aim of the present study was to characterize the risk of
complications and prolonged hospitalization due to FB in the
upper digestive tract in terms of characteristics of the injured
patients (age, gender), typology and features of the FB,



circumstances of the accident and hospitalization details, as
emerging from the European Survey on Foreign Bodies Injuries
(ESFBI) study.

Methods
Sample

The ESFBI Study collected data on FB injuries in the aerodiges-
tive tract in pediatric patients from 19 European Hospitals
(Austria, Belgium, Bulgaria, Croatia, Czech Republic, Denmark,
Finland, Germany, Greece, Italy, Poland, Romania, Slovakia,
Slovenia, Spain, Sweden, Switzerland, Turkey and United
Kingdom). Data on 2103 injuries occurring in the years 2000—
2002 were identified by means of the International Classification
of Diseases, Ninth Revision (ICD-9) codes listed on hospital
discharge records. The main referent in each hospital was an
otorhinolaryngology (ORL) doctor, cooperating in collecting
data with other specialized structures (pediatric, emergency units
and gastroenterology). The current analysis was carried out on
FB located in the mouth, esophagus and stomach, corresponding
to code ICD935 of the ICD-9 coding system. A total of 186 cases
was observed for this ICD9-CM code.

Case report form

Details on injuries were gathered through a standardized
case report form (CRF). It encompassed four main aspects of
FB injuries: characteristics of the children (age, gender), fea-
tures of the object (shape, consistency, and dimension), circum-
stances of FB ingestion (presence of parents, activity) and
hospitalization details (length of stay in hospital, complications
and removal details).

Objects were characterized by size, shape and consistency,
according to Rimell et al. classification.' With regard to the size,
when the object’s dimensions (measured in mm) were reported,
the volume was calculated according to the shape of the object
itself. Such volume measures represent how much space the
smallest geometrical figure containing the irregular-shaped FB
takes up.

The CRF dedicated five questions to the associations of FB
with other kinds of objects, both at the time of the accident and
when the product was purchased. These questions were recoded
into a new variable in order to highlight the industrial problems
about the different components of the products.

As regards objects we considered five different categories: (i)
non-industrial component; (ii) piece of an object: the FB was a
broken part of the product (e.g. a broken part of a pen, the wheel
of a toy car etc.); (iii) co-presence with another object (e.g. when
the objects were sold together such as the cap with the pen, the
marble with a board game etc.); (iv) package or part of a package
of a product (e.g. the tinfoil containing chocolate, a polystyrene
ball, a piece of cardboard etc.); and (v) inedible part of a food
product containing inedible parts (stickers in crisps, toys in
chocolate eggs etc.). When the association was not specified we
considered the non-food product as a single object and not as an
industrial component.
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Outcomes

Examining the physicians’ reports two outcomes were identified:
(i) complications and (ii) hospitalization.

The ingestion of an FB may cause a wide variety of symptoms
ranging from perforation, drooling, gagging, dysphonia to vom-
iting, dysphagia and cyanosis."” Prolonged hospitalization was
defined as >1 day.

Statistical methods

Descriptive statistics, such as absolute and relative number for
categorical variables, the three quartiles for the continuous vari-
ables, were determined. Moreover odds ratios (OR) and 95%
confidence interval (95%CI) were calculated in order to analyze
the association of the explanatory variables with the two out-
comes. In addition, direct in-hospital costs, including only pro-
cedures performed and in-hospital stay, for the extraction of the
FB were estimated on the basis of the Italian Diagnosis Related
Group (DRG) system. Analyses were performed by means of
Design and Hmisc libraries and R version 2.4.%

Results

One hundred and eighty-six injuries due to the ingestion of an FB
were observed. A higher incidence in male patients (61%) was
observed. Median age of children was 2 years (Table 1). Age
distribution is shown in Fig. 1. No deaths were observed. In five
cases, FB were spontaneously expelled. Most of the injuries
occurred during playing. Co-presence of FB with other kinds of
objects are shown in Table 2.

Complications

Complications were observed in 14 patients. In the presence of
complications, equal numbers of four children (36%) were hos-
pitalized for 1 or 2 days. In the absence of complications, 96
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Fig.1 Age distribution of foreign body injury in children.
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(64%) of the children experienced a hospital stay of 1 day
(Table 1). The most common observed symptoms were dysph-
agia (23%) and vomiting (15%), and among complications, pneu-
monia (15%) played a major role. A case of esophagus
perforation due to the ingestion of a coin and a tracheo-
esophageal fistula provoked by the ingestion of a battery were
also observed.

The most common FB that caused complications was food
(29%), coins (29%), and batteries (14%; Table 2).

Hospitalization

Hospitalization occurred in 164 children (92%), 63 of whom
were female; 53% of the children who experienced a hospital-
ization were >3 years of age. The median length of stay was 2
days (Table 1).

In 21% of all cases, hospital was reached by ambulance while
in 76% of cases it was reached by taxi or private car.

In most cases (53%), children were directly referred to ENT
Department, whereas in a smaller number of cases, pediatricians
(19%) and emergency physicians (16%) looked after the child
first.

Many children were redirected to the ENT Department, which
discharged the child in 72% of cases. FB extraction was mostly
performed on endoscopy (esophagoscopy). In two cases the FB
was removed using a forceps (Table 1).

The median volume of the objects causing hospitalization was
1330.51 mm’, that is, significantly larger than the volume of the
objects that did not cause hospitalization (113.04 mm?; P <
0.001).

The median cost of hospitalized children is 277.34€, being
higher in the presence of complications (1634.07€, P = 0.142).

In most cases (55%) the FB causing hospitalization was coins.
Food caused hospitalization in 11% of cases and pins, screws,
needles and nail in 7% of cases (Table 2).

Discussion
Clinical findings

Various factors can be responsible for the swallowing of FB. In
very young children, the accident could be attributable to their
natural propensity to gain knowledge by putting things into their
mouth, their inability to masticate well and their inadequate
control of deglutition, as well as their tendency toward oral
exploration and to play as they eat. In the present study a very
large number of accidents occurred in children older than 3 years
of age, with no gender effect. This has been reported also in other
studies, and indicates the existence of a risk pattern specific for
this age group.

Regarding FB type, coins were associated with both a high
risk of complications and hospitalization, whereas batteries were
associated with a higher risk of complications, and pins, needle,
nails with a higher risk of hospitalization. Bones, representing a
highly variable percentage of FB in the digestive tract in the
world population, were often reported as FB with higher risk of
complications, and in the present study were associated with only
4% of the complications. Types of FB obviously vary according

© 2010 Japan Pediatric Society

to the impacted locations. Bones are commonly found in the
pharynx, and fish bones are frequently impacted in the esopha-
gus. Coins and lighters passed through the pharynx and the
esophagus spontaneously and are often located in the stomach.”

Nevertheless, even though the FB type is clearly associated
with the onset of complications or prolonged hospitalization,
what emerges from the present study is that FB characteristics
play an independent role. Indeed, semi-rigid objects with higher
volumes are associated with an increased risk of complica-
tions.**>? Inorganic objects, although having a higher incidence,
are less associated with complications compared to organic
objects. Nevertheless inorganic FB most often require hospital-
ization. Out of the 164 patients who required hospitalization,
with symptoms usually ranging from dysphagia and vomiting to
pain, only 14 of them presented a complication. This is attribut-
able to the clinical management of these patients, for which the
period of in-hospital observation was associated with the proce-
dure of extraction of the FB. Indeed, in the present study, 92% of
FB were removed on endoscopy, this being a definitely higher
rate compared to the guidelines of the American Society for
Gastrointestinal Endoscopy, in which it is suggested that only
10-20% of FB may need to be removed endoscopically.® A
complication rate of up to 5%, in line with the present study, is
usually reported for endoscopic treatment and sometimes com-
plications are severe.'**2* In the present study the most severe
FB ingestions were a case of esophagus perforation, a case of
pneumonia due to the ingestion of a coin and a case of tracheo-
esophageal fistula due to the ingestion of a battery. One of the
limitations of the present study was the fact that surgical depart-
ments have not been involved in the study, thus limiting the
overall data collection strategy, because in several countries the
surgeons are in charge of treating such patients. In addition,
the possible differences among countries can be only in part
attributable to a different treatment, given the potential biases in
the mix of severity of cases and organizational aspects of the
participating hospitals. Finally, although important from the epi-
demiological point of view, outpatient data were excluded from
the data collection, which was exclusively based on in-hospital
patients.

Consumer protection

The present study confirms the poor awareness among parents of
the risks related to FB ingestion. Almost 50% of the accidents
occurred under adult supervision and 73% of them were associ-
ated with onset of complications.? Very impressively, one out of
five cases occurred while eating, stressing the importance of
adequate preparation and mastication of food, particularly among
children with esophageal abnormalities. The inadequacy of adult
supervision had already been reported and constitutes a major
indication toward the implementation of appropriate educational
campaigns. Such intervention should be addressed also to
promote the awareness of prompt intervention in the case of an
accident. Impressively, only 25% of cases were evaluated by the
parents as requiring emergency transport to the hospital. This
lack of prompt intervention potentially leads to serious compli-
cations, as indeed observed, in the case of batteries and pins.



Final remarks

Foreign body injuries in the upper digestive tract continue to be
a common health problem in pediatric patients. The clinical man-
agement of patients is effective in removing the FB and in reduc-
ing the impact of the accident, in particular due to the wide use of
endoscopic techniques. This does not directly impact on the rate
of hospitalization, which, in particular in view of the age of the
children involved, is often seen as a precautionary measure. In
contrast, prevention of FB ingestion is not addressed adequately
in families, both in terms of stressing the need for active super-
vision of children when playing or eating, and in the need for
prompt intervention, because the FB ingestion is often not per-
ceived as requiring urgent or specialized treatment.
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