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ABSTRACT: The presentations of 47 adult patients with a non-asphyxiating tra-
cheobronchial foreign body were reviewed.  The duration of residence of the for-
eign body was 1 week or less in nine ("acute group"); 1 month or more in 29
("chronic group"), uncertain in four ("uncertain group"); and the foreign body was
a broncholith in five patients ("broncholith group").  In the chronic and uncertain
groups, no precipitating factor was found and bone was the most common foreign
body.  In the chronic group, a choking history was obtained before bronchoscopy
in only 15 patient.

Clinical manifestations and roentgenograms were nonspecific in most cases, except
in the acute group.  In the chronic group, the mean duration of residence of the
foreign body was 25.8 months.  The diagnosis was delayed due to absence of a
choking history and invisibility of the foreign body on chest films in 12, due to
patient's ignorance in 14, due to physician's ignorance in 1, and due to previous
unsuccessful retrieval attempts in 2 patients.

The main indication for bronchoscopy in the acute group was a choking history
or a visible foreign body on the chest film.  In the chronic group, a choking histo-
ry or conditions leading to "suspicion of an endobronchial lesion" were the main
indications. The foreign body was removed with a fibreoptic bronchoscope in over
90% of patients.  It is concluded that the most important diagnostic factor is a high
clinical index of suspicion and that flexible fibreoptic bronchoscopy provides a valu-
able therapeutic option in selected conditions.
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In 1897, KILLIAN [1] reported the first case of bron-
choscopic removal of a bony foreign body in the bronchus.
Later, in the premodern era, contributions were made by
JACKSON and others [2–7] concerning non-asphyxiating
tracheobronchial foreign bodies.  New antimicrobial agents
and the introduction of the clinical use of flexible fibre-
optic bronchoscopy have made it difficult to compare
these earlier reports cases with current cases.  Review
of the literature reveals only one large scale report [8],
comprising mostly acute aspiration cases, and some case-
reports [9–26] on this topic in adults in the last four
decades.  To redefine the clinical spectrum of this syn-
drome in adults, with emphasis on chronic cases, I report
my 13 yr experience with 47 adult cases.

Methods

During the past 13 yrs, in Chang Gung Memorial hos-
pital, there were 47 adult patients (over 15 yrs of age) who
had non-asphyxiating foreign bodies in the tracheo-
bronchial tree.  All of their medical charts, roentgenograms,
and bronchoscopic reports were reviewed.  They were

classified into four groups (table 1).  The "acute group"
included patients with retention of the foreign body for
less than 1 week.  The "chronic group" consisted of the
patients who had a foreign body for more than 1 month,
as estimated by the history of choking or by the onset
of respiratory symptoms.  In the "uncertain group", the
duration of retention of the foreign body could not be
clinically determined.  In the "broncholith group", the
foreign body was endogenous calcifying material instead
of inhaled matter.

Table 1.  –  Clinical characteristics

Pts                    Age           Sex
n                     Yrs           M/F

Acute   9  41±18  9/0
Chronic 29 51±14 19/10
Uncertain 4 60±8 3/1
Broncholith 5 59±23 4/1

Total 47 51±17 35/12

Age data are presented as mean±SD.  Pts: patients; M: male;
F: female.



All patients underwent flexible fibreoptic bronchoscopy
under topical anaesthesia via nose, mouth or a previously
installed endotracheal or tracheostomy tube, with spon-
taneous breathing or mechanical ventilation.  Once the
foreign body was recognized, an attempt was made to
remove it with suction, teeth-forceps, cup-forceps, claw-
forceps, or a metal wire basket through the channel of
the bronchoscope.  If the initial trial was unsuccessful
because the foreign body was embedded in the granula-
tions, the granulations were removed as much as possi-
ble with biopsy forceps and the patient was then prescribed
antibiotics.  One week later the bronchoscopy was repeat-
ed to remove the foreign body.

Results

As shown in table 1, 70% of the patients were in the
chronic and uncertain groups, whilst the acute group had
nine and the broncholith group had five patients.  Ages
ranged from 19–80 yrs.  Males predominated in every
group.  Six patients in the acute group and one patient
in the chronic group had been intubated for various clin-
ical conditions (coma after traffic accident in six, coma
due to sepsis in one) before the foreign body was found.
It was possible that the foreign body came into the air-
way during intubation.  Another patient in the acute group
had a lead wire slipped into his tracheostomy in an iatro-
genic accident. In the chronic group, one patient aspi-
rated a plastic ballpen-cap during a seizure attack. None
of the others had neuromuscular or swallowing disor-
ders, nor could abuse of alcohol or sedatives be detect-
ed that could have precipitated foreign body aspiration.

Clinical presentation (table 2)

In the acute group, all three conscious patients vol-
unteered an aspiration history.  In the chronic group, only
one patient volunteered a choking history, although we

could elicit a possible choking history before the diag-
nosis was made in the other 14 patients.  Another seven
patients recalled a possible incident after the foreign body
was recovered.  One of the five patients in the bron-
cholith group volunteered a choking history. Symptoms
were not evaluable in patients in the acute group, because
the patients were comatose or recordings of symptoms
were unavailable.  In the other three groups, cough, which
was usually chronic and productive, led the list.  Haemoptysis,
if present, was mild except for one patient in the uncer-
tain group, who concomitantly had untreated bronchial
and pulmonary tuberculosis.

Chest roentgenography (table 3)

In the acute group, two patients were excluded because
one had no chest film taken before the foreign body was
retrieved, and the other showed advanced pulmonary
tuberculosis without any other lesion which could be due
to a bronchial foreign body.  A radio-opaque foreign
body was seen in six of the other seven patients. Inflam-
matory lung lesions, such as pneumonic patches or
atelectatic changes were seen in three patients.  In the
chronic and uncertain groups, 28 (85%) patients showed
inflammatory changes, such as pneumonic patches, or
bronchiectatic or atelectatic changes in the tributary lung
distal to the bronchial foreign body.  In three cases the
condition was complicated by pleural effusion or empye-
ma.  Only three patients showed a foreign body on chest
films.  Four patients had normal chest films.  In the bron-
cholith group, all five patients showed calcified spots on
chest films; however, the spots were located in the area
corresponding to where the broncholiths were found in
only three patients.  In these three patients, the spots did
not disappear after the broncholiths were removed.
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Table 2.  –  Clinical manifestations in the 4 groups

Acute   Chronic  Uncert Bronch
n=9      n=29     n=4     n=5

Positive history* - total 3 22   0   1
Before diagnosis 15
After diagnosis 7

Cough - 29 4 4
Sputum production - 20 3 2
Fever, chill - 16 2 2
Shortness of breath - 12 2 1
Body weight loss - 9 3 2
Chest pain - 9 2 1
Haemoptysis - 7 3 1
Anorexia - 3 1 1
Rales - 12 1 4
Local diminution of - 10 1 2

breath sound
Local wheezes - 7 1 0
Diffuse wheezes - 3 1 1

Uncert: uncertain; Bronch: broncholith; *: history of choking

Table 3.  –  Roentgenographic presentations# in the 4
groups

Acute   Chronic    Uncert   Bronch
n=7*    n=29        n=4       n=5

Inflammatory  3   24  4 3
pulmonary lesions

Pleural effusion 0 2 0 0
Loculated pleural 0 1 0 0

fluid collection
Foreign body visible 6 3 0 0
Calcified lung spots - 0 - 5
Normal 0 4 0 0

*: two patients were excluded (see text); #: one patient could
have more than one finding.  Uncert: uncertain; Bronch:
broncholith.

Bronchoscopy

The main indications are listed in table 4.  In the acute
group, a choking history (positive history) and a visible
foreign body on the chest films were the main indica-
tions.  In the other three groups, a positive history remained
important; however, 16 patients received bronchoscopy



due to "suspected endobronchial lesion", e.g. recurrent
pneumonia in the same area, delayed resolution of the
pneumonia, pneumonia with protracted fever or toxic
signs after initiation of the treatment, local wheezes or
pneumonias with lung volume loss.  Four patients received
bronchoscopy because chest films showed lesions in
which malignancy was difficult to rule out.  In the chron-
ic group, the duration of residence of the foreign body
ranged from 1 month to more than 10 yrs, with a mean
of 25.8 months and a median of 24 months.  The delay
in the diagnosis was due to absence of a choking his-
tory and invisibility of the foreign body on the chest
films in 12 patients; due to the patient's ignorance of a
choking history in 14; due to the physician's ignorance
of a choking history in one; and due to previous unsuc-
cessful retrieval attempts in other hospitals in two.

Table 5 outlines the locations of the foreign bodies.
One patient in the chronic group had two foreign bod-
ies. They were unrecognizable hard mineral matters,
somewhat like a seashell which had been eroded and
fractured into two.  The nature of the foreign bodies are
shown in table 6.  In the acute group, one patient aspi-
rated 11 pieces of pear and all were in the left lung. In
the chronic and uncertain groups, chicken or fish bones
were most common (19 out of 29, 70%).  In the bron-
cholith group, the broncholiths were usually small; how-
ever, one patient had three large broncholiths of up to
1.2 cm in size.

The foreign body was removed with a flexible fibre-
optic bronchoscope in all eight patients in whom a retrieval
was attempted in the acute group; in 26 of the 29 (90%)
patients in the chronic group; in all four patients in the
uncertain group; and in three of the five patients in the
broncholith group.  No retrieval was attempted in the
ninth patient in the acute group, because he was in sep-
tic shock and respiratory failure. Two patients in the
chronic group recovered from pneumonia, in spite of fail-
ure of the initial flexible fibreoptic bronchoscopy to
retrieve the foreign body. They did not accept another
bronchoscopy and were lost to follow-up.  Another patient
underwent bronchotomy after both flexible fibreoptic and
rigid open tube bronchoscopies had failed to retrieve the
foreign body.  In the broncholith group, one patient
coughed up three large broncholiths within 2 weeks after
fibreoptic bronchoscopy, which had failed to retrieve the
foreign body but made it movable. One patient in the
broncholith group was lost to follow-up after a flexible
fibreoptic bronchoscopy had failed to retrieve it and a
rigid open-tube bronchoscopy had failed to visualize it.
One patient in the uncertain group died of sudden mas-
sive haemoptysis, 2 days after retrieval of the foreign
body.  This could have been due to concomitant pul-
monary tuberculosis.  Another patient developed lobar
pneumonia several days after retrieval of broncholiths.
He responded well to oral penicillin treatment at the out-
patient clinic.  None of the other patients had significant
complications.
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Table 4.  – Main indication for bronchoscopy in the 4 groups

Acute           Chronic*         Uncertain          Broncholith           Total*

Positive history   3   14    0    0   17
Visible foreign body 6 3 0 0 9
Haemoptysis 0 0 2 1 3
Suspected endobronchial lesion 0 11 2 3 16
Suspect lung cancer 0 4 0 0 4
Unexplained chronic cough 0 0 0 1 1

Total number 9 29 4 5 47

*: three patients had positive history and visible foreign body on chest films.

Table 5.  –  Locations of the foreign bodies in the 4
groups

Acute*   Chronic  Uncert   Bronch

Rt main bronchus  0   1  0   0
Rt upper bronchus  0   0    0   1
Rt intermediate 3   9   2    1

bronchus
Rt middle bronchus   0    2# 0    1
Rt basal bronchus    3    9# 1    1
Lt main bronchus   2*   3    0    0
Lt upper bronchus   0    1    0     1
Lt lower bronchus   2*    5    1    0

Total number   9         29    4     5

*: one patient had multiple foreign bodies in left main
bronchus and left basal bronchus; #: one patient had two
foreign bodies at different sites.  Uncert: uncertain; Bronch:
broncholith.  Rt: right; Lt: left.

Table 6.  –  Nature of the foreign bodies in the 4
groups

Acute*   Chronic   Uncert    Bronch

Bone   0     19    4    0
Metallic denture 1 2 0 0
Tooth 4 1 0 0
Plastic piece 0 2 0 0
Plum stone 1 1 0 0
Pear slices 1 0 0 0
Lead wire 1 0 0 0
Car window glass 1 0 0 0
Unrecognized matter 0 2 0 0
Broncholith - - - 5
Not recorded 0 2 0 0

Uncert: uncertain; Bronch: broncholith.



Discussion

In 1988, McGUIRT et al. [26] reviewed their 88 cases
of foreign body aspirations.  The peak incidence was in
the preschool age group, with only 15 patients of 12 yrs
or older. Twelve of these 15 patients were 50 yrs or
older.  In 1990, LIMPER and PRAKASH [8], reviewed their
33 yr experience in the Mayo Clinic, with 60 cases of
non-asphyxiating tracheobronchial foreign bodies in adults.
The median age was 60 yrs.  In my study, ages ranged
from 17–78 yrs, with mean ages of 41, 51, 60 and 59
yrs, respectively, in each group.  In accordance with the
findings of LIMPER and PRAKASH [8], most of my nonia-
trogenic patients had normal sensitivity and had no report-
ed use of alcohol or other sedatives.

LIMPER and PRAKASH [8] reported, that the most com-
mon foreign bodies were vegetable matter (17 case), den-
tal appliances (10 case), and medical appliances (9 cases),
whilst bone accounted for only 7 cases.  In my series,
bone was the most common foreign body in the chron-
ic and uncertain groups.  This could be due to different
table customs in Chinese people.  Chinese people do not
use knives and forks.  Therefore, meat is not sliced, but
is chewed off the bone.  In addition, many Chinese peo-
ple like to eat the small pieces of meat in the fish head,
around the fish spine, and of the chicken neck.  These
make it easy to choke, even in the absence of swallow-
ing disturbances, alcohol or drugs use, or obvious changes
in sensitivity.  Bone, as a bronchial foreign body in adults,
was not unusual in other reports [3, 6, 7, 9, 12, 15, 20, 25].

A history of a choking spell has been emphasized to
be very important for the diagnosis [3, 8, 25].  In my
chronic group, however, about half of the patients had
no choking history before the diagnosis was made, and
a quarter of the patients recalled no choking history even
when they were traced back retrospectively.  In 1957,
Linton [6] reported 16 cases of long-standing intra-
bronchial foreign bodies, and found that only five patients
volunteered a choking history, and another five recalled
the relevant history retrospectively.  Of the five patients
whose foreign body was bone in that series, a relevant
history was obtainable retrospectively in two, and no rel-
evant history was obtainable in the other three.  Jackson
[3] also experienced that, of the bones removed from the
bronchi, about 40% had been "overlooked" clinically for
a long period of time, as compared with only about 10%
of the total number of foreign bodies removed from the
bronchi that were "overlooked".  He thought that one of
the reasons could be that a bone in the bronchus was
invisible on roentgenograms in most cases.  Similar results
have been reported many times in the literature [3, 6, 9,
12, 15, 20, 25].

The mean duration of residence of the foreign bodies
in the bronchus was 25.8 months in my chronic group,
which was much longer than the median stay of 10 days
in the report by LIMPER and PRAKASH [8].  The symptoms
and physical signs are nonspecific [7].  In my acute cases,
foreign bodies such as teeth, dentures, glass were radio-
opaque, whilst vegetable foreign bodies, such as plum
stone or pear slices, were invisible on chest film.  In
other groups, roentgenographic features usually reflected

changes due to obstruction and infection of its tributary
lungs and were nonspecific.  All bones in the bronchus
were invisible on chest films in my study.  Four patients
in the chronic group had normal chest films.  In the
broncholith group, even a 1.2 cm broncholith was invis-
ible on roentgenogram. Therefore, nonvisualization of
a foreign body on a chest film, or a normal chest film,
does not rule out the diagnosis.  Since either a choking
history or a visible foreign body was always present in
the acute cases, it was easy to diagnose.  In the chron-
ic group, even a vague choking history was very impor-
tant.  In clinical situations that might suggest a "suspicion
of an endobronchial lesion", e.g. recurrent pneumonias
in the same areas, delayed resolution of the pneumonia,
pneumonia with protracted fever or toxic signs after ini-
tiation of treatment, local wheezes or pneumonias with
volume loss, a bronchial foreign body should be con-
sidered in the differential diagnosis.

In the report by LIMPER and PRAKASH [8], rigid bron-
choscopic retrieval of the foreign body was successful
in 43 out of 44 patients, including 6 of 7 patients in
whom fibreoptic bronchoscopic retrieval had failed.
Among 23 patients in whom a fibreoptic bronchoscop-
ic retrieval was attempted, the success rate was 60%.
They found that flexible fibreoptic bronchoscopy was
particularly useful in patients with foreign bodies in the
airways too distal for access with a rigid open tube bron-
choscope, and in whom severe cervicofacial trauma
precluded the neck hyperextension that was necessary
for rigid bronchoscopic examination. In my experience,
the success rate of fibreoptic bronchoscopic retrieval was
100% in the acute group, 90% in the chronic group, and
100% in the uncertain group.  The result was much bet-
ter than in that experienced by LIMPER and PRAKASH [8],
and could have reached the success rate of rigid open
tube bronchoscopy if the duration of the foreign body
in the airway was considered.  The improved and mod-
ified technique for retrieving foreign bodies has been
published in detail elsewhere [27].

In conclusion, the clinical presentation of non-
asphyxiating foreign bodies in the airway in adults is
variable.  The most important single diagnostic factor is
a high clinical index of suspicion.  While the rigid open-
tube bronchoscope continues to be the instrument of
choice for removal of non-asphyxiating foreign bodies
in the airways of adults in many hospitals, a flexible
fibreoptic bronchoscope provides a valuable therapeutic
option in selected conditions.
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