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Abstract

Introduction: Our aim was to investigate the success rate of fiberoptic
bronchoscopy (FB) in endobronchial foreign body removal, and to de-
termine the clinical, radiological, and endoscopic features of non-as-
phyxiating foreign body aspiration in adolescents and adults. Patients
and methods: Seven of 1799 (0.4%) bronchoscopies were performed
to remove foreign bodies between October 2003 and September 2006.
FB was performed with patients in the supine position using an oral
approach. Alligator jaw forceps or three-prong flexible grasping hooks
were used to remove the foreign body. All bronchoscopies were per-
formed by the same bronchoscopist. The process was not repeated
when the foreign body could not be removed. In these cases, the for-
eign body was removed by rigid bronchoscopy under general anesthe-
sia. All complications were recorded. Results: Two of seven (29%)
patients were male, and five (71%) were female. The most frequent
symptom was cough (86%). Five (72%) patients had aspirated a head-
scarf pin; one (14%), a rubber with a metallic tip; and another (14%),
a lemon seed. Foreign bodies were found in the right bronchial sys-
tem in three (43%) patients, the left bronchial system in another three
(43%), and the trachea in one (14%) patient. Foreign bodies were re-
moved successfully in six (86%) of seven patients. No complications
occurred. Gonclusions: Removing non-asphyxiating foreign bodies in
adolescents and adults with FB is a safe and successful method when
performed by an experienced bronchoscopist, well educated staff, and
at a well equipped bronchoscopy unit.
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INTRODUCTION

Foreign body aspiration occurs rarely in adults com-
pared to children [1]. It can result in asphyxia and death in
children under 4 years old and sometimes causes chronic
pulmonary problems. These patients are commonly mis-
diagnosed with pneumonia or asthma [2—4]. In adults,
foreign body aspiration does not cause asphyxia, although
accompanying comorbid diseases may occur in the older
population. In adults with corrupted oropharyngeal reflex-
es, neurological and psychiatric disorders, and those using
oral prostheses and sedatives, an increased risk of foreign
body aspiration exists [5, 6].
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Traditionally, rigid bronchoscopy is preferred for for-
eign body removal in adults. However, it has recently been
reported that fiberoptic bronchoscopy (FB) is also effective
and reliable [7-9].

In the present study, we investigated the success rate
of FB for endobronchial foreign body removal, and deter-
mined the clinical, radiological, and endoscopic features
of non-asphyxiating foreign body aspiration in adolescents
and adults.

MATERIALS AND METHODS

Seven of 1799 (0.4%) bronchoscopies were performed
to remove foreign bodies between October 2003 and Sep-
tember 2006 in our clinic. The patients were investigated
according to age, sex, historyi of aspiration, time interval
between aspiration and hospital admission, symptoms,
clinical findings, radiological findings, type of foreign
body removed, and foreign body location in the trachea or
bronchial tree.

FB was performed after taking posteroanterior (PA) and
lateral chest radiographs. Before FB, premedication with
diazepam and atropine was administered to all patients.
Topical anesthesia was provided by applying a 10% lido-
caine aerosol solution to the posterior oropharynx, and the
cough reflex was suppressed by applying a 2% lidocaine so-
lution to the vocal cords and bronchi during bronchoscopy.
FB (Olympus BF type 1T30 video bronchoscope) was per-
formed with patients in the supine position using an oral
approach. After foreign body fixation, photographs were
taken. Alligator jaw forceps or three-prong flexible grasp-
ing hooks were used to remove the foreign body. Once the
foreign body was snared, all three (bronchoscope, grasping
instrument, and foreign body) were removed simultane-
ously from the patient. All bronchoscopies were performed
by the same bronchoscopist. The process was not repeated
when the foreign body could not be removed. In these cas-
es, the foreign body was removed by rigid bronchoscopy
under general anesthesia.

Antibiotics were given to the patients for a week after
bronchoscopy if necessary by a clinician. All complications
were recorded.
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Figure 1. Foreign bodies removed with FB

RESULTS

The mean age of the patients was 33 + 18 years (range
15-60). Two of seven (29%) patients were male, and five
(71%) were female. The time interval between aspiration
and admission to our center was less than 24 h for four
(57%) patients (Table 1).

The most common symptom was cough (Table 2), and
the most common physical finding was decreased pulmo-
nary sounds. Wheezing, crackles, and localized rhonchi
were other findings (Table 3).

None of the chest X-rays was normal. In six patients
(86%), the foreign body was radiopaque. In our other pa-
tient, the radiological finding was pulmonary infiltration.
The foreign bodies were seen in the right bronchial system
in three (43%) patients, the left bronchial system in an-
other three (43%), and in the trachea in one (14%) patient
(Table 4).

At the time of admission, five (71%) of our patients
had a history of foreign body aspiration. In patient 7 who

Table 1. Patient characteristics

Figure 2. PA chest radiography of patient 3

had no history of aspiration, FB was performed because of
recurrent pneumonia and hemoptysis. Bronchoscopy re-
vealed a foreign body (lemon seed) obstructing the right
lower lobe basal segment entrance. It was removed with
a three-prong flexible grasping hook, and secretion was
removed by lavage. Antibiotic therapy was given to this
patient who had pneumonia and hemoptysis. In patient
4, who suffered dyspnea and chest pain for 4 days, had no
history of aspiration. PA chest radiography revealed a ra-
diopaque headscarf pin, which was removed with alligator
jaw forceps under FB.

Foreign bodies were removed successfully from six
(86%) of seven patients (Fig. 1). In patient 3 who aspirated
a headscarf pin 4 days previously, FB revealed the pin in
the distal region of right lower lobe (Figs. 2 and 3). Granu-
lation tissue was seen near the foreign body. The sharp tip
of the needle could not be removed from the bronchial
mucosa with alligator jaw forceps. Therefore, the foreign
body in this case was removed by rigid bronchoscopy with
fluoroscopy guidance under general anesthesia.

The extracted foreign bodies were five (72%) aspirated
headscarf pins, one (14%) rubber object with a metallic

_ Time elapsed tip, and one (14%) lemon seed. No complications oc-
Age History of  between . . .
Patientno.  (years) Sex  aspiration  aspiration and FB curred during foreign body removal with FB.

1 15 M + <24 h
2 55 F + <24 h Table 2. Symptoms
3 37 F + 4 days Number of patients (%)
4 22 F - 4 days Cough 6 (86)
5 22 F + <24 h Hemoptysis 2 (29)
6 18 F + <24 h Dyspnea 1(14)
7 60 M - Unknown Chest pain 1(14)
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Figure 3. Bronchoscopic view of patient 3

DISCUSSION

The death rate from asphyxia due to foreign body aspira-
tion is 1.3 in 100,000. Death from foreign body aspiration
has a bimodal pattern, with peaks at ages under 1 year (1.9
per 100,000) and over 75 years (10.7 per 100,000) [10].
Foreign body aspiration occurs commonly in childhood and
to a lesser extent in adults. In adults, it happens more fre-
quently in older people due to insufficient airway protective
mechanisms [6]. The acute complications of non-asphyxi-
ating foreign body aspiration are pneumothorax, pneumo-
mediastinum, and obstructive emphysema, and in delayed
cases may cause recurrent pneumonia and hemoptysis,
bronchiectasis, infection, and abscess. A delay in diagnosis
of over 24 h increases the incidence of complications [10].
In our patient 7, recurrent hemoptysis and pneumonia oc-
curred due to aspiration. A lemon seed was removed by FB.
This patient had complained of hemoptysis and was hospi-
talized two times in 1 year due to pneumonia. Therefore,
foreign bodies should be diagnosed and removed as early
as possible. In unsuccessful bronchoscopy, bronchotomy or
lobectomy may be required in delayed cases [11].

In adults, the right lower lobe bronchus is more fre-
quently affected because it is wider than the left bronchus

Table 3. Physical findings

Number of patients (%)

Decreased pulmonary sounds 4 (58)
Wheezing 1(14)
Crackles 1(14)
Localized rhonchi 1(14)
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and makes a wider angle with the trachea. It has been
reported that 40~70% of foreign body aspirations occur in
the right bronchial system, 30-40% in the left bronchial
system, and 10-20% in the laryngotracheal region [10].
In our patients, the right and left bronchial systems were
affected equally, and in one patient, the foreign body was
in the trachea.

Age, sex, socioeconomic status, and nutritional habits
play important roles in foreign body aspiration. Although
nutrient aspiration occurs more often in Western countries
[12], fish and chicken bone pieces are commonly aspirated
in Asian populations [1). It has been reported that pin as-
piration is often encountered in Turkey [13—15] because
turbans are fixed with pins, and indeed headscarf pin aspi-
ration was detected in 72% of our patients.

Rigid bronchoscopy is generally performed to remove
aspirated foreign bodies, but FB is also used in adults. It
has been reported that the success rate of rigid bronchosco-
py is 98%, while that of FB is only 60-75% [6]. Cunanan
et al. reported that they used FB instead of rigid bronchos-
copy in a case series of 300 patients and lowered the mor-
tality rate from 12 to 1% [16]. In another case series of
62 patients, only four required rigid bronchoscopy [17].
Chen et al. reported a success rate of 74% for FB [1], while
Karadag et al. removed foreign bodies successfully in six of
seven cases, and reported a success rate of 86% [13]. Our
success rate was also 86%, consistent with that reported in
the literature, and no complications occurred.

Granulation tissue developed after aspiration had com-
plicated foreign body removal with FB, but no correlation
was detected between the time elapsed following aspiration
and the amount of granulation tissue. The granulation tis-
sue that develops after aspiration does not bleed easily upon
biopsy, differing from that in cancer. Therefore, it has been
reported that bleeding is not a major problem during for-
eign body or granulation tissue removal with forceps [9].
In our patient who aspirated a headscarf pin 4 days previ-
ously, FB revealed that granulation tissue developed in the
right lower lobe distal region in the vicinity of the trapped
pin. Due to the presence of the granulation tissue, the tip
of the pin could not be removed, and the foreign body was
extracted by rigid bronchoscopy under general anesthesia.

Table 4. Localization of foreign bodies

Number of patients (%)

Trachea 1(14)
Right lower lobe bronchus 3 (43)
Left main bronchus 1(14)
Left lower lobe bronchus 2 (29)
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The advantages of rigid bronchoscopy are a wide area of
operation, efficient airway control during the process, and
optimal ventilation for the patient, which lead to quick
and reliable foreign body removal. However, disadvantages
include the need for general anesthesia and its expense, and
additional morbidity risk in older patients. Recently, FB
has become the preferred mode of foreign body removal
in adults because it does not require general anesthesia
and has better screening of distal airways and upper lobes.
Moreover, it is more applicable in patients with face, neck,
and head wounds and in intubated patients in intensive
care units [18].

When foreign bodies are extracted by FB, the possibil-
ity exists of losing the foreign body in the narrow subglot-
tic area, which can lead to asphyxiation. In the rare event
of this occurring, immediate intubation, either with bron-
choscopic guidance or a laryngoscope, can always be per-
formed to secure the airway. Various sizes of endotracheal
tube (ETT), as well as a laryngoscope, must be available in
bronchoscopy suites. Extraction can then proceed via ET'T.
Another approach is to reintroduce FB to push the foreign
body into the distal airway, thus clearing the upper airway
obstruction [10].

In difficult cases, when conscious sedation cannot be
achieved adequately, rigid bronchoscopy under general
anesthesia is the best option. In these instances when the
foreign body is too distal and inaccessible for removal by
rigid bronchoscopy, the foreign body can be removed with
a flexible bronchoscope via an ETT or rigid bronchoscopy
[19]. The foreign body was not removed with a flexible
bronchoscope via an ETT or rigid bronchoscopy in any of
our patients.

Limitations caused by a narrow-diameter FB channel
have been overcome by using various grasping forceps, wire
baskets, balloon catheters, and magnetic extractors [10].
Rafanan and Mehta reported that FB is the gold standard
in tracheobronchial foreign body diagnosis, and is the pre-
ferred instrument for their removal in adults [7]. FB has
also recently replaced rigid bronchoscopy in children [20,
21].

The key to removing foreign bodies lies in being able
to secure the object adequately by grasping or enclosing it
with forceps or a basket. Once the foreign body is snared,
all three (bronchoscope, grasping instrument, and foreign
body) are removed simultancously. During the removal, the
bronchoscopist must make every attempt to continuously
observe the foreign body, always keeping it in the center
of the airway. Postbronchoscopic complications occur in
59% of cases, and are usually secondary to a foreign body
inflammatory reaction. These reactions include atelectasis,
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pneumonia, retained fragments, vocal cord swelling, bron-
chospasm or laryngospasm, pneumomediastinum, bleed-
ing from foreign-body-induced perforation, and death
[22].

More recently, FB has become the preferred method
of foreign body removal because new specialists in pul-
monary diseases do not have sufficient experience in rig-
id bronchoscopy, and FB is an easier and more common
technique to use [6]. However, removal of a foreign body
is probably the most challenging flexible bronchoscopic
procedure. Complications with foreign body removal have
been shown to be more frequent in the hands of less-ex-
perienced physicians. In the same way, the success rate of
foreign body removal using the flexible bronchoscope will
largely depend on the experience and skill of the operator,
rather than the instrument per se [13]. In our clinic, FB
has been the first choice in adolescent and adult patients
admitted with foreign body aspiration since 2003. Rigid
bronchoscopy is used as a second choice in patients who
cannot tolerate FB, or who have foreign bodies that cannot
be removed by FB.

In conclusion, diagnosing and removing non-asphyx-
iating foreign bodies, especially in distal airways, in adoles-
cents and adults with FB is a safe and successful method in
the hands of an experienced bronchoscopist, well educated
staff, and a well equipped bronchoscopy unit.
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