OnilgpialSAnGEIcle

Flexible bronchoscopy as the first-choice method of
removing foreign bodies from the airways of adults* **

Broncoscopia flexivel como primeira opcdo para a remocéo
de corpo estranho das vias aéreas em adultos
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Marcelo Gervilla Gregdrio, Marcia Jacomelli, Viviane Rossi Figueiredo

Abstract

Objective: To determine the success rate of flexible bronchoscopy as the first-choice method of removing
foreign bodies from the airways of adults. Methods: This was a retrospective study of all adult patients (over
18 years of age) with foreign body aspiration submitted to bronchoscopy between January of 2009 and January
of 2011 at the University of Sdo Paulo School of Medicine Hospital das Clinicas, located in Sdo Paulo, Brazil.
Results: The study sample comprised 40 adult patients, with a mean age of 52 years (range, 18-88 years). The
median time of permanence of the foreign body in the airway was 15 days (range, 12 h to 10 years). All of the
patients first underwent diagnostic flexible bronchoscopy. Foreign bodies were successfully removed with flexible
bronchoscopy in 33 (82.5%) of the patients. In 1 patient, a metal object lodged in the distal bronchial tree
required the use of fluoroscopy. Six patients (15%) required rigid bronchoscopy due to tracheal foreign body-
induced dyspnea, in 2, and because the foreign body was too large for the flexible forceps, in 4. Bronchoscopy
failed in 1 patient, who therefore required surgical bronchotomy. Conclusions: Although rigid bronchoscopy is
considered the gold standard for the removal of foreign bodies from the airways, our experience showed that
flexible bronchoscopy can be safely and effectively used in the diagnosis and treatment of stable adult patients.
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Resumo

Objetivo: Determinar a taxa de sucesso da broncoscopia flexivel como primeira op¢do na remocédo de corpos
estranhos das vias aéreas em adultos. Métodos: Estudo retrospectivo de todos os pacientes adultos (acima
de 18 anos) com aspiracdo de corpo estranho submetidos & broncoscopia no Hospital das Clinicas, Faculdade
de Medicina da Universidade de Sdo Paulo, em Sio Paulo (SP). Resultados: A amostra foi constituida por 40
pacientes adultos, com média de idade de 52 anos (variacdo: 18-88 anos). A mediana do tempo de permanéncia
do corpo estranho na via aérea foi de 15 dias (variacdo: 12 h a 10 anos). Todos os pacientes foram submetidos
primeiramente a broncoscopia flexivel diagndstica. A retirada do corpo estranho por meio de broncoscopia
flexivel foi bem-sucedida em 33 dos pacientes (82,5%). Em 1 paciente, um objeto metdlico alojado na arvore
bronquica distal requereu o uso de fluoroscopia. Seis pacientes (15%) foram submetidos a broncoscopia rigida
devido a dispneia induzida por corpo estranho traqueal, em 2, e porque o corpo estranho era muito grande para
as pingas flexiveis, em 4. A broncoscopia falhou em apenas 1 paciente, que portanto necessitou de broncotomia
cirurgica. Conclusdes: Embora a broncoscopia rigida seja considerada o padrdo ouro na remocio de corpos
estranhos na via aérea, nossa experiéncia mostrou que a broncoscopia flexivel pode ser utilizada segura e
eficientemente no diagndstico e tratamento de pacientes adultos estaveis.
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Introduction

Foreign body (FB) aspiration is a serious and
potentially fatal situation.U'? The severity of
the symptoms depends on the degree of airway
obstruction. In the event of total or subtotal
obstruction (of the larynx or trachea, in particular),
asphyxia can rapidly lead to death. Lesser degrees
of obstruction or FB obstruction of the distal
bronchial tree generally produce milder symptoms.

Although FB aspiration can occur at any stage
in life, it is far more common in children. In
adults, FB aspiration is uncommon and is mostly
related to accidental aspiration of working tools
(paper clips, tacks, or nails) and bone fragments,
as well as occurring during unconsciousness
(trauma, general anesthesia, sedation, intoxication,
seizures, and neurological disorders).("

The diagnosis of FB aspiration is essential,
given that delayed recognition and treatment
of FB aspiration can result in permanent side
effects or fatal damage.

Bronchoscopy is the first-choice method for
the removal of airway FBs. 1t can be performed
with rigid or flexible bronchoscopes. Despite
the preference for rigid bronchoscopy, flexible
bronchoscopy is becoming increasingly important
in the treatment of adult patients.

In the present study, we reviewed a series of
adult patients submitted to flexible bronchoscopy
as the first-choice method of removing airway
FBs, in order to determine the success rate of
the procedure.

Methods

This was a retrospective study. We reviewed
the medical records of all adult patients who
underwent bronchoscopy for airway FB removal
between January of 2009 and January of 2011
in the Department of Respiratory Endoscopy of
the University of Sdo Paulo School of Medicine
Hospital das Clinicas Heart Institute, located in
the city of Sdo Paulo, Brazil. The institutional
review board of the hospital approved the study.

We collected data regarding the nature of
the FB, the length of hospital stay, the location
of the FB, the procedure used for FB removal,
and complications.

All procedures were performed in the
bronchoscopy room, equipped with anesthesia
and cardiac arrest carts.
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All of the patients were monitored by means
of a cardioscope, a noninvasive blood pressure
monitor, and a pulse oximeter. The patients
were anesthetized with midazolam (0.05 mg/
kg), fentanyl (1.0 pg/kg), and propofol (1.0 mg/
kg). Topical anesthesia was performed with 1%
lidocaine solution (maximum of 4.5 mg/kg).
Under direct vision into the airway through the
working channel of a flexible bronchoscope
(P30; Olympus BF, New Hyde Park, NY, USA),
the airway was inspected and the FB was located.
A flexible grasping forceps or a polypectomy
snare was passed through the working channel,
and attempts were made to grasp the FB and
move it cranially.

During the procedure, the patients were under
spontaneous ventilation. Occasional bleeding
was controlled locally by topical instillation
of a solution of cold saline and epinephrine
(1:20,000), if necessary.

In cases in which flexible bronchoscopy failed,
the procedure was converted to rigid bronchoscopy
(Karl Storz Instruments, Tuttlingen, Germany) with
optical forceps (Hopkins®; Karl Storz Instruments).

After the procedure, all of the patients were
sent to a recovery room, being monitored and
allowed to recover from anesthesia/sedation.
Chest X-rays were taken in all of the cases in
order to rule out pneumothorax.

Results

During the two-year study period, 40 adult
patients underwent flexible bronchoscopy for FB
removal. The mean age of the patients was 52
years (range, 18-88 years; Table 1). The median
time of permanence of the FB in the airway was
15 days (range, 12 h to 10 years).

In 8 patients (20%), the FBs (seven metallic
objects and one peanut) were removed in less
than 48 h; in the remaining patients, the time of
permanence of the FB was as follows: between
48 h and 30 days, in 18 (45%); between 1 and
6 months, in 6 (15%); between 6 months and
1 year, in 2 (5%); and over 1 year, in 6 (15%).

Chest X-rays were normal in 10 patients (25%).

All of the 10 patients (25%) with an FB in
the airway for more than 3 months presented
with abnormal chest X-rays, atelectasis being the
most common finding (in 7 patients). Tronically,
3 patients presented with radiopaque FB, hence
the lack of suspicion. Those patients clinically
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presented with recurrent infections, chronic
cough, or purulent sputum.

In regard to the nature of the FB, 25 were
inorganic, and 15 were organic. Metallic FBs
accounted for 14 of the 25 inorganic FBs, and
all were visible on chest X-rays. Of the 15 organic
FBs, 8 were bones (chicken, pork, or fish), and
none were radiologically visible. Only 6 of the
40 FBs (15%) were seeds.

A history of choking was found in 21 patients
(52.5%). A fish bone was found in the larynx
of 1 patient, dysphonia being the dominant
symptom. Two FBs were found to be lodged in
the trachea and caused severe dyspnea. In regard
to side distribution, there were 26 FBs in the right
bronchial tree (4 in the middle lobe and 22 in
the lower lobe) and 11 in the left bronchial tree
(5 in the upper lobe and 6 in the lower lobe).

All of the patients were initially submitted
to diagnostic flexible bronchoscopy, and, if the
presence of an FB was confirmed, extraction was
attempted in the same session. Extraction was
successful in 33 patients (82.5%). Six patients
(159%) required rigid bronchoscopy. Of those, 2
presented with tracheal FB aspiration (broken

Table 1 - Distribution of patients by age, foreign body
(FB) type, FB location, and FB removal procedure.

Variable Patients, n (%)
Age, years
18-30 8 (20.0)
31-40 5(12.5)
41-50 8 (20.0)
51-60 8 (20.0)
61-70 6 (15.0)
>70 5(12.5)
FB type
Organic 15 (37.5)
Inorganic 25 (62.5)
Location
Right bronchial tree 26 (65.0)
Middle lobe 4 (10.0)
Right lower lobe 22 (55.0)
Left bronchial tree 11 (27.5)
Left upper lobe 5(12.5)
Left lower lobe 6 (15.0)
Trachea 2 (5.0)
Larynx 1(2.5)
Procedure used for FB removal
Flexible bronchoscopy 33 (82.5)
Rigid bronchoscopy 6 (15.0)
Bronchotomy 1(2.5)
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tracheostomy, in 1; and medical gauze, in 1)
and were therefore unstable. In the remaining
4, the FBs were too large for safe removal with
the flexible forceps. In addition, 1 patient had
to undergo surgical bronchotomy after two
unsuccessful attempts to retrieve a piercing
impacted into the distal bronchial tree.

In 1 patient, a dental instrument (a tiny
screwdriver; Figure 1) had been aspirated and
was lodged into the distal tree of the right lower
lobe (Figure 2). The instrument was not found
during flexible bronchoscopy. Airway fluoroscopy
was performed in order to guide the flexible
forceps, and the FB was successfully removed.

After the procedure, all of the patients
underwent chest X-rays. None of the patients
presented with pneumothorax. During the
procedure, the major complication was bleeding,
which was managed by blood aspiration and
instillation of the epinephrine solution, in 5
patients (12.5%). In those patients, the time
of permanence of the FB was over 3 months,
causing granulation tissue formation around
the FB. There were no complications after the
procedure.

Figure 1 - A dental instrument (tiny screwdriver)
removed from the right lower lobe of one of the
patients.

Figure 2 - Chest X-ray showing a foreign body
(tiny screwdriver), which was removed with flexible
bronchoscopy under fluoroscopic guidance.
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Discussion

In 1897, Gustav Killian performed the first
bronchoscopy, in order to treat a patient with
tracheal FB aspiration, extracting a pig bone using
an esophagoscope.® Since then, bronchoscopy
has become common practice in the evaluation,
diagnosis, and treatment of adults and children
with FB aspiration. Before the 20th century, FB
aspiration was associated with a high mortality
rate (i.e., 24-509%).% Because FB removal was
impossible then, the only treatment option was
palliative tracheostomy, and patients had to cope
with the complications related to the presence
of an FB in the airway. With the development
of bronchoscopy, the mortality rate associated
with FB aspiration decreased to less than 10,7

Regardless of the equipment used,
bronchoscopy should be performed in all cases
of suspected FB aspiration, even if the radiological
findings are normal.®? In our series of patients,
25% of the chest X-ray findings were normal,
despite a clinical history of FB aspiration.

Most of the literature on FB aspiration refers
to statistics, diagnosis, and treatment in children
younger than 16 years of age. Studies on FB
aspiration in adults are scarce and involve patients
in the 18-88 year age bracket (mean age, 60
years),'” which is consistent with the age range
found in our study.

Adults seldom aspirate FBs. When this
happens, the nature of the FB is highly variable,
FB aspiration in adults being closely related to
certain habits and professional activities."'""
Dentures, nails, paper clips, and bone fragments
are the most common FBs found in adults. Because
of a combination of factors (including the use of
small instruments and the fact that the patient
is positioned with the neck extended and the
mouth open, which results in an “unprotected
airway”), dental procedures increase the chance
of FB aspiration. Indeed, 5 patients (12.5%) in
our series presented with aspiration of tooth
fragments and mini-drills.

The diagnosis of FB aspiration in adults is not
a simple task." Patients do not always recollect
a history of choking. In 6 of the 14 patients
who had aspirated metallic FBs (visible on the
chest X-rays), the diagnosis was delayed for more
than 30 days, even in the younger patients. In
addition, FB aspiration is often overlooked, except
when the patient or a witness reports a typical
episode of choking. In the literature, a history
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of choking has been reported in approximately
90% of the confirmed cases of FB aspiration
in children,"™ whereas, in our series, a history
of choking was found in 21 patients (52.5%).

The acute clinical presentation of the classic
triad (coughing, wheezing, and diminished breath
sounds) is unusual. ITn most cases, the aspirated
FB migrates into the distal bronchial tree,'") and
acute choking is self-limited and followed by a
symptom-free period, which is misinterpreted as a
sign of resolution, the diagnosis being therefore
delayed.”® Our case series showed that 37 FBs
(92.5%) were lodged in the tracheobronchial
tree. 1t is possible that this contributed to the
long permanence of the FB in some patients.

When a large object is drawn into the airway,
causing dyspnea, hoarseness, persistent cough, and
cyanosis, the diagnosis of FB aspiration can be
easily and quickly established. However, in adults,
the caliber of the airway allows ventilation even
in the presence of an FB, subclinical presentation
and normal physical examination being therefore
common. When the diagnosis is delayed, the
latency period between the episode of aspiration
and the onset or worsening of the symptoms can
last days, months, or even years, depending on
the degree of airway obstruction and the nature
of the aspirated FB (organic or inorganic).

The detection of a radiopaque FB is related
to early diagnosis and treatment. Of the 8 FBs
extracted in less than 48 h in our series, 7 were
metallic objects, and 1 was an organic seed.
In the presence of a normal chest X-ray, the
clinical history becomes an important asset for
the diagnosis.

Bronchoscopy remains the gold standard for
the diagnosis and treatment of FB aspiration.
619 Virtually all aspirated FBs can be extracted
by bronchoscopy, with success rates above
980%. Rigid bronchoscopy remains the standard
procedure for the removal of FBs®'” and has
various advantages over flexible bronchoscopy.
Rigid bronchoscopes are larger in diameter than
are flexible bronchoscopes, therefore allowing
blood aspiration, thick secretion aspiration, and
patient ventilation.

In adults, diagnostic flexible bronchoscopy can
be performed under conscious sedation. With the
confirmation of FB aspiration, examination under
general anesthesia and spontaneous ventilation
facilitates the extraction of the object, as well as
allowing rapid conversion to rigid bronchoscopy
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if necessary. Some authors have shown that even
large FBs can be effectively and safely removed
with a flexible bronchoscope.(®

In the rare instances in which bronchoscopic
removal fails, surgical bronchotomy or segmental
resection is indicated. The presence of chronic
bronchial obstruction, together with bronchiectasis,
lung abscess, and parenchymal destruction, might
be an indication for segmental or lobar resection.!”

In our department, flexible bronchoscopy has
been the procedure of choice for the diagnosis
and treatment of FB aspiration in the adult
population. In the last two years, FBs were
successfully removed by flexible bronchoscopy
in 82.5% of our patients, only 15% of the
patients having undergone rigid bronchoscopy.
Therefore, our overall success rate was 97.5%,
there were no deaths, and only 1 patient (2.5%)
required surgery. A metallic piercing, which was
no longer visible (not even with an ultrathin
flexible bronchoscope), had been lodged in the
airway of that patient for over 2 years. During
the surgical procedure, it was noted that the FB
had migrated to the lung parenchyma.

When an FB is visible on chest X-rays but
is lodged in the distal airway, FB removal with
a flexible bronchoscope under direct vision is
impossible, fluoroscopy being therefore needed
in order to guide the grasping forceps. Airway
fluoroscopy is safe and can be performed with a
flexible bronchoscope or a rigid bronchoscope.
In our series, only 1 patient, who had aspirated
a dental instrument, required that procedure.

The removal of an FB can be performed with a
flexible bronchoscope or a rigid bronchoscope. The
bronchoscopist in charge of the procedure must be
skilled and be familiar with the two modalities. The
first attempt should be well planned, given that
the number of unsuccessful attempts increases the
risk of complications, such as swelling, bleeding,
perforation, pneumothorax, and displacement
into the central airways, which can be lethal.
@) After FB removal, the tracheobronchial tree
should be carefully examined; if symptoms or
abnormal X-ray findings persist, a new endoscopic
procedure should be scheduled.

Many complications can occur after FB
extraction, including laryngeal/pulmonary edema,
hemoptysis, pneumothorax, tracheoesophageal
fistula, pneumonia, atelectasis, fever, and
respiratory failure. Complications might require
prolonged hospitalization, including intensive
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care, intubation, mechanical ventilation, and
additional bronchoscopic procedures,!'820

One must bear in mind that a patient
undergoing therapeutic bronchoscopy can develop
respiratory failure during the procedure. Whenever
there is suspicion of FB aspiration, the procedure
should be performed in a room equipped for
resuscitation, mechanical ventilation, and rigid
bronchoscopy.?"

In the adult population, airway FBs can be
removed safely and effectively with flexible
bronchoscopy in many instances. However, it
is imperative to note that rigid bronchoscopy
remains the gold standard for the treatment of
FB aspiration. Therefore, bronchoscopists treating
patients with FB aspiration must be experts in
rigid bronchoscopy, being assisted by skilled
personnel and using appropriate equipment in the
operating room or therapeutic endoscopy suite.
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