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Foreign body aspiration (FBA) is one of leading causes of death in children, especially among those younger than 3
years of age. The inhalation of a foreign body may cause a wide variety of symptoms, and early diagnosis is highly
associated with the successful removal of theinhal ed foreign material. Despite the great advancesin endoscopic procedures
and anesthesia, alarge number of difficultiesand complicationsstill result from foreign body aspiration. Wedescribe 5 cases
of serious acute complications following aspiration of foreign bodies that became lodged in the tracheobronchial tree,
including pneumomediastinum, pneumothorax, total atelectasis, foreign body dislodgment, and need for thoracotomy in
children admitted into our intensive care unit in 1999 and 2000; these were all situationsthat could have been prevented with

early recognition and prompt therapeutic intervention.
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Foreign body aspiration (FBA) isa
very common occurrence in children,
especially among those younger than
3 years of age (79%)*, with ahigher in-
cidence in boys (63%)2 Sometimes,
FBA can belifethreatening, acting asa
significant cause of fatal home acci-
dentsin children younger than 6 years®
and causing more than 300 deaths per
year in the United States*. This higher
occurrence in children has also been
confirmed in a retrospective Brazilian
studys.

Usually, there is a suggestive his-
tory of choking, although the classic
clinical presentation, with coughing,
wheezing, and diminished air inflow, is
seeninlessthan 40% of the patients®57;
other symptoms include cyanoses, fe-
ver, and stridor. Sometimes, FBA can
be completely assymptomatic? The
evolution of FBA can lead to variable
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degreesof respiratory distress, atel ecta-
sis, chronic coughing, recurrent pneu-
monia, and even death57,

Most frequently, aspirated objects
are food, which is involved in 75% of
the cases; other organic materials, such
as bones, teeth, and plants, 7%;
nonorganic materials, such as metals
and plastics, 13%; rocks, 1%; and toys
or parts of toys, 1%38. Aspiration of for-
eign bodies that become lodged in the
tracheobronchial tree comprise asmall
subset of FBA cases. The location of
lodging of theforeign bodies has been
shown to be 48% to 49%, in the right
lung; 39% to 44%, intheleft lung; and
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only 4% to 13% between thelarynx and
trachea-®. In isolated cases, foreign
bodies have been shown to migrate and
change location’.

Diagnosis of FBA begins with pa-
tient history, and clinical exploration
and can be strengthened by radio-
graphic findings. The most common
indicators are air trapping, signs of in-
fection, atelectasis, or radioopaque
foreign bodies®. However, these find-
ings can also occur in apatient without
FBA. In addition, 24% of the patients
with an endoscopically confirmed for-
eign body do not present with any ab-
normality at radiography. Thus, al-
though it may help, thorax radiography
is not sufficiently sensitive or specific
for the diagnosis of FBA7°. Hence, its
important to note that children with
these characteristic symptoms should
undergo prompt bronchoscopy, regard-
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of radiographic findings®1°.

Nowadays, bronchoscopy is essen-
tial if FBA is suspected, first to confirm
the diagnosis and also becauseit can be
usedfor therapeutictreatmentinthesame
stage. Before the advent of
bronchoscopic techniques, the mortality
rate for FBA was around 50% of the
cases™t. Now, with bronchoscopy avail-
ableand advancesin anesthesiology and
surgical procedures, both mortality and
morbidity have markedly diminished®2%3,

The complications of FBA can be
divided in two groups: complications
related to the foreign body itself and
complications  following the
bronchoscopic procedure.

Foreign body aspiration and its
evolution can lead to complications
such as pneumomediastinum, pneu-
mothorax, hydropneumothorax, bron-
chial stenosis, abscess, atelectasis,
pneumonia, bronchiectasis, foreign
body dislodgment, and bronchoes-
pasm. 671418 The presence of these com-
plications in children is about 22% to
33%, and the most common is pneumo-
nia19,20_

Furthermore, the patient can de-
velop complications resulting from the
bronchoscopy. Usually, the foreign
body is successfully removed with
bronchoscopy inasimple and safe way®.
However, complications may occur in
6% to 8 % of the procedures and can be
significant ones, such as pneumomedi-
astinum, trachealaceration, vocal cords
laceration, sub-glottic edema, and ne-
cessity for thoracotomy, bronchotomy,
or |obectomy 5810,

REPORTS

Case 1- A 9-month-old girl, previ-
ously healthy, presented with a history
of 1 day with fever, productive cough-
ing and short breath. She had already
been diagnosed as having pneumonia
and was already taking antibiotics, but
had returned to the hospital because of
worsening of the respiratory distress.
Presenting with respiratory failure, she
was intubated at admission, and her
thorax radiography revealed atelecta-
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Case 1 A —First X-ray which wasinterpreted
as pneumonig; circle shows the foreign body
in the right main bronchus.

Case 1 B — Lateral view; circle shows the
foreign body.

sis of right lung and the presence of
foreign body in the right side. On the
following day, bronchoscopy did not
show the foreign body in theright side,
but found arock in the left bronchus,
indicating that it had migrated from
right, as seen at the radiography, to the
left. Theforeign body was successfully
extracted.

Case 2 — A 5-year-old boy, previ-
ously healthy, presented with fever,
productive coughing and short breath
that had commenced 5 days before; he
reported “he had swallowed a toy's
lamp”. Thorax radiography revealed the
foreign body. During bronchoscopy,
theforeign body wasfound at theright
main bronchus, but the first attempt to
remove the lamp was unsuccessful—it
brokeinto piecesand just part of it was
extracted. Theboy presented with pneu-
momediastinum and was transferred to
the intensive care unit, where he im-
proved after aperiod under mechanical
ventilation and treatment with antibi-
otics and corticosteroids. He was sent
home and returned after 2 weeks for

Case 1 C — Atelectasis of right lung and
pneumomediastinum, after extraction of the
foreign body from the left main bronchus.

Case 3—Total atelectasis of right lung; olive
seed was extracted from right main bronchus.

another bronchoscopy that showed a
foreign body in the right inferior lobe,
which could not be removed; 15 days
later, he underwent athoracotomy, and
the foreign body was extracted.

Case 3 — A 5-year-old boy, previ-
ously healthy, presented with ahistory
of foreign body aspiration 1 day before
admission. The child had no symptoms
in the first 3 hours at home, but sud-
denly developed severerespiratory dis-
tress. In the emergency room, he ar-
rivedin cardiopulmonary arrest and was
promptly intubated and reanimated.
Thorax radiography showed total
atelectasisintheright side. Bronchos-
copy was performed, and an olive seed
wasremoved from right main bronchus.
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Case 5 — Atelectasis of right apex; note the
coil and the endotracheal tube just above it,
explaining the difficultiesin placing the tube.

Case 4 — A 2-year-old boy, with a
history of foreign body aspiration 72
hours before admission, presented with
tachydyspnea and stridor. Bronchos-
copy reveal ed apeanut, but despite sev-
eral attempts, it was not possible to re-
moveit, and the peanut migrated to the
left main bronchus. The patient devel-
oped total atelectasis in the left lung,
pneumomediastinum, pneumothorax,
pneumoperitoneum, and subcutaneous
emphysema. The peanut was success-
fully removed during asecond broncho-
scopy, but after aworsening in hisres-
piratory status, a third bronchoscopy
showed complete rupture of left main
bronchuswall. The patient underwent a
thoracotomy to repair the rupture.

Case 5 — A 3-year-old boy, previ-
ously healthy, with ahistory of 8 days
of hoarseness and 4 days of stridor and
short breath, presented with respiratory
failure at admission. He was receiving
inalatory Beta2 adrenergic agonist. In-
tubation was unsuccessfully tried with
a number 4.5 mm endotracheal tube,
followed by attempts with 4.0 mm, 3.5
mm, and 3.0 mm tubes; intubation was
finally achieved, but ventilation wasstill
poor. Thorax radiography revealed the
presence of ametal coil just below the
endotracheal tube. Bronchoscopy was
performed and the coil was removed; a
significant granulomatous formation
around the foreign body was noted.
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DISCUSSION

Foreign body aspiration is a very
frequently occurring situation in pe-
diatric practice; however, it is not al-
ways immediately diagnosed, partly
because this diagnosis is not fre-
quently in mind, but also because
FBA does not have a specific clini-
cal manifestation. FBA can be result
in a great variety of symptoms of
varying severity, or it even can be
completely asymptomatic. These dif-
ferences stem in part from a variety
of diverse cultural, social and eco-
nomic factors that include the par
ents’ attitudes, eating habits, the
availability and types of potentially
threatening objects, and prevention
strategies.

The severity of the complications
of FBA is frequently underestimated.
Although some studies report a low
percentage of serious complications,
they arein fact more common thanitis
normally reported and are more severe
in those patients who havetheforeign
body located in the tracheobronchial
tree for a prolonged time51218,

Even bronchoscopy, considered a
safetechnique, carriesarisk of compli-
cations that has received little empha-
sisin other reviews. In fact, these po-
tential complicationsaresignificant and
may occur even in experienced hands,
primarily when the foreign body is lo-
cated in distal areas'’.

Furthermore, although most cases
have abenign evolution, complications
may be severe and life threatening, as
we saw in the cases reported above.

Some peculiar aspects must be
emphasized concerning the cases
described. The first and most impor-
tant was the fact that in all the 5
cases, diagnosis was delayed from
1 to 8 days. In some of the cases,
the family was responsible for the
late diagnosis, which reinforces the
critical importance of prevention
strategies and information cam-
paigns. For example, in case 2, the
child reported that he had swal-
lowed a lamp, but his parents only
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took him to the hospital after 5 days
when he became symptomatic. In
other cases, like the first and fifth
ones, the patients had been evalu-
ated by pediatricians and were re-
ceiving either antibiotics or beta 2-
adrenergic agonist agentsbeforethe
correct diagnosis, leading to an in-
crease in morbidity.

Concerning the type of objects as-
pirated, 3 of the casesinvolved rarely
aspirated foreign bodies—a toy’s
lamp, arock, and a coil, which histori-
cally have comprised only 1% of the
cases of FBA. Thefact that these for-
eign bodieswere not common onesfor
FBA cases did not correlate with a
better evolution, sincethese 3 patients
required intubation and ventilatory
support.

The importance of theinvolvement
of askilled pediatric surgeon was high-
lighted by case 4. The first bronchos-
copy was performed by asurgeon who
was not accustomed to treating chil-
dren. In addition to not accomplishing
the complete removal of the foreign
body, the bronchoscopy was charac-
terized by intense manipulationthat led
to a severe complication—total rupture
of the bronchus and the necessity for a
thoracotomy.

CONCLUSON

Foreign body aspiration by
children is a serious and life-threat-
ening situation that requires special
attention of parents and health-care
providers. The symptoms are nonspe-
cific, and the chest radiograph find-
ings are frequently normal or display
abnormalities uncharacteristic for
FBA. Hence, childrenwith suspicious
history or symptoms should undergo
prompt bronchoscopy regardless of
the radiologic findings. To reduce
morbidity and avoid more serious
complications, attention must be
givento early recognition of FBA, as
well as to prompt identification of
complications caused by the bron-
choscopy.
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de aspiracdo de corpo estranho
traqueobrénquico em criancas:
relato de 5 casos e revisdo da
literatura. Rev. Hosp. Clin. Fac. Med.
S. Paulo 57(3): 2002.

Aspiracéo de corpo estranho em
via &erea é uma das principais causas
demorteem criangas, especial mentenas
menores que 3 anosdeidade. A aspira-
¢8o do corpo estranho pode causar um

amplo espectro de sintomas, e o diag-
nastico precoce é altamente associado
com o sucesso da retirada do material
inalado. Apesar dos grandes avangos
nos procedimentos endoscopicos e
anestési cos, um grande nimero dedifi-
culdades e complicacfes ainda estéo
presentes nesta situacdo clinica. Neste
estudo, descrevemos 5 casos de sérias
complicagdes agudas, incluindo pneu-
momediatismo, pneumotérax, atelecta
siatotal, migragdo do corpo estranho e

necessidade de toracotomia, em crian-
¢as admitidas em nosso Centro de Te-
rapia Intensiva em 1999 e 2000, situa-
¢Oes essas que poderiam ser prevenidas
com reconhecimento precoce e rapida
intervencdo terapéutica.

DESCRIPTORS: Unitermos. As-
piracdo. Corpo estranho. Bron-
coscopia.  ComplicagOes.
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