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Abstract

Background: Aspiration and ingestion of foreign bodies are rare and risky complication during dental procedure. For a metal paradium with a
very smooth surface stuck in the lower endobronchus, it was difficult to grasp and remove. Fortunately, we could remove it by a minimally invasive

technique by flexible bronchoscopy.

Case Report: A 57-year old male diagnosed with schizophrenia had been treated for tooth decay. During covering a dental crown, the palladium
was dropped in the oral space. As he had a continuous cough, the dental crown was suspected to be aspirated, thus he was transferred to a hospital.
Chest radiography showed an artifact in the left lower lung field, which showed a foreign metal body in the left basal segmental bronchus of B9 of
the lung. An endobronchial foreign body was diagnosed, and endoscopic removal was needed as the first step before surgical removal. Under airway
anesthesia, a flexible bronchoscopy was guided to the stuck dental crown in the B9 bronchus, which was successfully removed by grasping with

alligator forceps.

Conclusion: The removal of a foreign body by a flexible fiberoptic bronchoscopy can be performed in minimally invasive and safety modality as

a first choice in order to avoid surgical removal.
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Introduction

A foreign body in an airway is typically observed in children
under 3 years old and in elderly people [1]. For respiratory
physicians, they encounter a bronchial foreign body and generally
observe the foreign bodies in elderly patients which often include
all kinds of foods, dentures and dental crowns [2]. In older patients,
the risk is higher due to the reduced gag reflex, and other age-
related general diseases such as dementia due to Parkinson’s
disease [3]. Once a foreign body is sometimes stuck in the trachea
and bronchial space, and if it could not be discharged, it might cause
asphyxia and pneumonia, thus an accurate diagnosis and prompt
removal should be demanded. In recent years, for almost all cases
of airway foreign bodies, the removal was performed by fiberoptic
bronchoscopy. Based on the National Survey 2010 by the Japan
Society for Respiratory Endoscopy [4], 681 cases of airway foreign
body removal were reported and 662 (97%) of which had been
performed using a fiberoptic bronchoscopy. As a treatment of the
foreign body in the airway, fiberoptic bronchoscopy was the first
choice for its removal. However, it sometimes becomes a difficult
removal of a very smooth surface of metallic dental prostheses.

Biomedical Journal of
Scientific & Technical Research (BJSTR)

There are a few reports regarding the effective extraction of dental
prostheses from the airway [5-7]. The irregular surface and hard
composition of dental prostheses make them very difficult to grasp
and extract using normally effective instruments (biopsy forceps,
Fogarty balloon catheters, alligator forceps, or wire baskets).
Moreover, their sharp edges can facilitate impaction. For these
reasons, we report the successful removal of a dental crown using a
flexible bronchoscope, which was deeply inserted and nearly totally
occluded the left lower peripheral bronchial tree.

Case Report

A 57-year-old male diagnosed with schizophrenia had been
treated for tooth decay. During covering a dental crown, the
palladium was dropped in the oral space. He had a continuous
cough and was suspected of aspiration of the dental crown thus he
was transferred to another hospital. Chest radiography showed a
metallic foreign body in the left lower lung field (Figures 1A & 1B)
and he visited the emergency department of our hospital. Chest
computed-tomography showed an artifact, that is, a foreign metal
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body in the left basal segmental bronchus of B9 of the lung (Figures  3A), which was grasped (Figure 3B) and successfully removed by
2A-2C). An endobronchial foreign body was diagnosed, and alligator forceps. As the dental crown is made of palladium with a
endoscopic removal was scheduled as the first steps before surgical =~ smooth surface, and firmly fixed the peripheral bronchus, it should
removal. Under airway anesthesia, a flexible bronchoscopy was be difficult to remove, however, we could strongly grasp it using
guided to the stuck dental crown in the B9 endobronchus (Figure alligator forceps for a digestive endoscope.

4 A

Figure 1: Chest radiographic film.

A. A small metal (the dropped dental crown) was located in the left lower airway (yellow arrow).

B.  The foreign body was located in posterior and lower airway (yellow arrow).

Figure 2: Chest computed-tomographic scanning.
A.  Metal artifact was shown in lesion of the left lower lobe (yellow arrow).
B.  Metal artifact was located in the left lower and basal bronchus (yellow arrow).

C.  Metal artifact was shown in the orifice of the left lower and basal bronchus (yellow arrow).

Figure 3 Bronchoscopic findings of the left lower basal bronchus.
A.  The metal body was stuffed in the B9 bronchus.
B.  The metal body was grasped by alligator forceps.

C.  The removed metal body was found to be dental crown, that is palladium.
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Discussion

Foreign body aspiration is an uncommon clinical entity in
adults [8,9]. A foreign body in the bronchial airway is commonly
known to be found in infants and in elderly people, in contrast,
few occur in middle age adults and seniors without basic diseases.
Identification of a foreign body aspiration requires a high index of
clinical suspicion, especially in those presenting without a history
of aspiration. The radiological manifestations of foreign bodies or
indirect signs (representing airway obstruction) occur in the form
of nonresolving pneumonia, athelectasis, unilateral hyperinflation,
or localized bronchiectasis, especially in those with organic foreign
bodies [1,10,11]. This is explained by the anatomical features of
the right main bronchus, which is wider in diameter, shorter in
length, and has a more direct extension of the trachea than the
left bronchus [7]. The most common location for a foreign body in
the airway is the right bronchial tree, particularly, the right lower-
lobe of the right main bronchus [8]. Further more, the left main
bronchus does not branch at the same acute angle [7]. Two-thirds
of aspirated objects lodge in the main bronchi rather than in the
distal bronchi [3]. In this case, the foreign body was dropped in the
left distal bronchi (Figures 1A & 1B). Bilateral foreign bodies were
present in only one subject and are rare. The foreign bodies could
notbe identified in 25% of the subjects possibly due to spontaneous
expulsion of the foreign body, dissolution of an organic foreign
body, or embedding of a small foreign body in the granulation tissue
or edematous mucosa [1].

Regarding the diagnosis and treatment of foreign body
aspiration is difficult to establish in adult subjects who present
no a history of aspiration [8]. Most subjects with a history of
foreign body aspiration present late to a medical facility (only
25% of subjects presented within 7 day of aspiration) [9]. Clinical
suspicion of foreign body aspiration usually requires immediate
admission to a hospital where the patient is initially studied by chest
radiography to assess the presence of the foreign body or possible
pleuroparenchymal and/or mediastinal changes [12]. Recent
radiological literature has highlighted the diagnostic contribution
of bronchoscopy [13], computed tomography (CT) [10], high-
resolution CT [14], spiral CT [15] and virtual bronchoscopy with
multi-slice CT (MSCT) [16,17] in the evaluation of patients with
suspected tracheobronchial aspiration of foreign bodies, leading
to reconsideration of the role traditionally attributed to chest
radiography [18]. Computed-tomographic scanning is a very useful
method and there was no abnormal findings in 11% of the X-ray
pictures [19]. CT is clearly more accurate than chest radiography
in detecting radiolucent foreign bodies, and it should be performed
in patients with a low level of clinical suspicion of foreign body
aspiration in whom the chest radiography is negative [12]. In this
case, computed-tomographic scanning could display the exact
location of the foreign body (Figures 2A-2C).

In the case of aspiration during dental treatment, the patient
had a clear subjective symptom and the occurrence time and the
foreign body were obvious, thus the physician can easily handle
it. Timely bronchoscopic removal of the aspirated airway foreign
bodies is a must. In this case, the patient had been transferred

to our hospital within several hours after the aspiration event
of the dental crown. Delayed diagnosis can be associated with a
number of complications. These include infective postobstructive
complications such as pneumonia and lung abscess [20]. If
recurrent infections are complicated by bronchiectasis, excessive
granulation tissue formation will occur on the surface of the
foreign bodies, which make it difficult to recognize and remove.
The foreign body should be removed as soon as possible. On the
other hand, in the case of an episode of unclear aspiration, for more
than 10-years, a foreign body has been incarcerated, which was
accidentally found by a detailed medical examination of pneumonia
and atelectasis [21,22]. The longer the airway foreign body
continued to incarcerate in the tracheobronchial space for a long
time, the granulation formation significantly increased and made
the situation easy to hemorrhage, and as a result, it then becomes
difficult to remove by fiberoptic bronchoscopy. In the study of 200
cases [23], the frequency of granulation formation was reported to
be 22.7% if the incarcerated period was short, i.e., within 3 days,
was 62.5% if the incarcerated period was within 3 days to 1 week,
and was 89.7% if the time was longer than one month. The longer
the incarcerated time, the frequency of granulation formation
increased. The status of incarceration with granulation and edema
should result in the onset of asphyxia, athelectasis, pneumonia,
and empyema [24,25]. Regarding the prognosis of airway foreign
bodies, if the incarcerated period is greater than one month, the
removal becomes difficult because of the increasing amount of
granulation formation and edematous change [24,25].

The general trend in dentistry is to treat patients in a supine
position to improve visibility, accessibility to the oral cavity as well
as the ergonomic comfort for the operations [21]. Although the
supine position seems more susceptible to accidental aspiration/
ingestion of foreign bodies [26], such mishaps may occur in any
position at any time, not only during dental treatment, but also
after treatment as the patients carry the appliances or prostheses
in their mouth. In this case, the dental crown was dropped in the
oral space when the tooth with palladium. A single-tooth cast or
prefabricated restorations are more likely aspirated during their
fitting and cementation. Tiwana et al. [27] in a 10-year institutional
review of aspiration and ingestion in dental practice reported that
among all dental specialties, fixed prosthodontic treatment had the
highest incidence of adverse outcomes followed by orthodontic
treatment. Foreign bodies in dental practice include the whole
tooth, root tips and screwdriver, brackets, orthodontic sires,
expansion keys and retainer, drills, amalgam fragments, temporary
crown, pins and metallic posts, and impression materials [28]. The
incidences of aspiration and ingestion during a dental procedure
have been reported in many articles and reviews.

As early as 1971, Grossman [29] determined that 87% of
foreign bodies entered the alimentary tract, whereas 13% aspirated
into the respiratory tract. G Susini et al. [30] determined that the
incidences of aspiration and ingestion during root canal treatment
were 0.001 per 100,000 and 0.12 per 100,000, respectively. From
different dental college hospitals in Japan, the ingestion of foreign
bodies was reported to be 0.0041 and 0.0044% [31,32]. The
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literature showed that although 9% of ingested foreign bodies could
uneventfully pass through the gastrointestinal tract, roughly 10%
require endoscopic removal, while still 1% will even require an
operation [3,29,31,33]. Although bronchoscopy has been reported
to be 99% effective for retrieving the aspirated foreign bodies, the
complication rate is between 2.4% and 5% [34]. The aspiration or
injection of instruments or materials used in dentistry is a relatively
common risk during many dental procedures [7]. Items that are
more commonly accidentally inspired or swallowed include teeth,
restorations and restrative materials, instruments, implant parts,
rubber dam clamps, impression materials and crowns [28,35-37].
The aspiration and ingestion of foreign bodies are rare and risky
complications during a dental procedure. Each accident should
have thorough documentation so as to provide enough information
for its treatment and prevention [38].

In the case that a dental crown had strongly been incarcerated
in the peripheral endobronchus, and had made a severe granulation
formation of the circumference of the airway foreign body in
addition to the bronchial-self tension, the foreign body should not
be removed by the usual fiberoptic bronchoscopic treatment. In this
case, the dental crown was dropped in the oral space and aspirated
during dental treatment. If the patient has a good general condition
and good cooperation during the medical treatment, in almost all
cases, the foreign body can be removed by fiberoptic bronchoscopy
under local anesthesia. However, in the cases of complications of
cerebrovascular disease, mental illness, drinking too much alcohol,
drug abuse, the diagnosis of a foreign body in the airway becomes
difficult, because of the long time from the aspiration of the airway
by the foreign body, which makes it difficult to remove it. In many
cases, a foreign body in the airway can be generally removed by
fiberoptic bronchoscopy. Flexible bronchoscopy is more convenient
as patients are only lightly sedated.

During flexible bronchoscopy, a foreign body can be directly
visualized, or granulation tissue, endobronchial stenosis, or edema,
all features of tissue reaction to an aspirated foreign body, may be
present [39,40]. Flexible bronchoscopy is a safe and effective means
of retrieving foreign bodies in the airway in the adult population.
In a previous study [9] spanning > 3 decades, only 1 in 400
bronchoscopies were performed for foreign body removal (similar
to the proportion in the systemic review). The success rate of flexible
bronchoscopy for the extraction of foreign bodies was 92% in the
study [9] similar to that in the systemic review (89.3%). However,
in cases of a large foreign body in the airway and in addition to
a long time having passed, even though in adults, it sometimes
requires an airway intervention therapy by a rigid bronchoscopy. In
the case of a complicated injury to the trachea and bronchial airway,
it should need an open thoracotomy and removal by a surgical
technique. Fortunately, in this case, the metallic palladium could be
successfully removed by the flexible bronchoscopy.

The removal of a foreign body can be performed with a flexible
bronchoscope or a rigid bronchoscope. The bronchoscopist in
charge of the procedure must be skilled and familiar with the two
modalities. The first attempt should be well planned, given that the

number of unsuccessful attemptsincreasestherisk of complications,
such as swelling, bleeding, perforation, pneumothorax, and
displacement into the central airways, which can be lethal [40].
After the foreign body removal, the tracheobronchial tree should be
carefully examined; if symptoms or abnormal X-ray findings persist,
a new endoscopic procedure should be scheduled [40]. Regarding
the treatment of a foreign body in the airway, the first choice of the
appropriate treatment was removal by fiberoptic bronchoscopy,
and if it was impossible, as the next stage, a rigid bronchoscopic
removal had better be used, however, even though the foreign
body cannot be removed, finally, surgical removal is required [19].
Although a rigid bronchoscopy is considered the gold standard for
the removal of foreign bodies from the airway [41,42], however, in
a stable adult, the flexible bronchoscopy can be safe and effectively
used in the diagnosis and treatment [40]. For the difficult cases
regarding the removal of a foreign body in the airway by flexible
bronchoscopy, sometimes the removal by rigid bronchoscopy and
open thoracotomy were reported [23]. A rigid bronchoscope is used
to remove foreign bodies in the airway on most occasions, because
of the advantage of better airway control, direct visualization, and
easier use of removal instruments [43].

The rigid bronchoscopy offers the advantage of direct
visualization and the ability to simultaneously manage the
airway. Furthermore, its larger internal diameter allows greater
instrumentation options. On the other hand, the flexible
bronchoscopy allows access to the smaller and more distal segments
of the lung, particularly, the upper lobes. However, with a relatively
limited working port, options for instrumentation through the
flexible bronchoscope are fewer than with the rigid bronchoscopy.
Extraction of dental prostheses has been particularly challenging
because the metal component and irregular shape make grasping
with traditional endoscopic equipment difficult. Therefore, a
multidisciplinary team approach, using a rigid bronchoscope,
flexible bronchoscopy, and fluoroscopy for retraction of airway
dental crowns has been reported [6]. Many complications can
occur after a foreign body extraction, including laryngeal/
pulmonary edema, hemoptysis, pneumothorax, tracheoesophageal
fistula, pneumonia, atelectasis, fever, and respiratory failure [40].
Complications might require prolonged hospitalization, including
intensive care, intubation, mechanical entilation and additional
bronchoscopic procedures [44,45]. During the removal of a foreign
body from the airway, it sometimes causes endobronchial bleeding.

Based on the Nationwide Survey 2010 by The Japan Society for
Respiratory Endoscopy [4], regarding the complications of removal
of a foreign body in the airway, 12 cases of bleeding (1.76%) and
1 case of pneumothorax (0.15%) were reported. A variety of
instruments is used during flexible bronchoscopy to extract a
foreign body, such as grasping forceps or Dormia basket, depending
on the nature of the foreign body [9]. Grasping or tooth forceps
(alligator, shark-tooth, and rat-tooth) should be used to remove a flat
or thin inorganic or hard organic foreign body [8]. Shark-tooth and
alligator forceps were used most often in the study because metallic
or firm foreign bodies were the most common [9]. For the devise
used in the endoscopic removal of the foreign body in the airway,
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there are many kinds of shaped forceps, which should be stocked
such as each type of different shapes of basket forceps, alligator
type, three claws type, V font type, W font type, and forceps with
a rubber basket type, and collecting tools with magnets. However,
generally, the forceps for fiberoptic bronchoscopy are thin and its
waist is thin, compared to those of digestive endoscopy.

On the other hand, as those for digestive endoscopy were
thick and the waist was thick, these instruments were useful for
the removal of an endobronchial foreign body. As the handling
of the endoscopic removal of a foreign body needs many forceps
and instruments, these techniques result in taking a lot of time,
thus bronchoscopic manipulation should be performed under
intubation and sufficient anesthesia. In this case, we removed the
metallic palladium dental crown by using the alligator forceps
for the digestive endoscopy under local anesthesia while awake.
In the study of 200 cases [23], 7 cases (3.5%) of which could not
be removed by fiberoptic bronchoscopy, the breakdown showed
incarceration in the bronchus (n=4), granulation formation
(n=2), bleeding (n=1), which could not be removed by fiberoptic
bronchoscopy, but were able to be removed by surgical treatment.
The success rate of removal of airway foreign bodies by fiberoptic
bronchoscopy was reported to be between 60 to 90% [1,39,46].
Reshad et al. [47] reported the outcomes of 11 cases which could
not be removed by fiberoptic bronchoscopy but could be removed
by surgical operation, and 7 cases which occurred from several
weeks to several years from the aspiration onset to the diagnosis,
which combined with lung abscess, empyema, hemoptysis [48].

To avoid surgical treatment, it should be important to perform
an early-term diagnosis and treatment as soon as possible. The
use of bronchoscopy has dramatically reduced the need for a
thoracotomy [7]. Bronchoscopy must be performed before any
kind of mucosal inflammation, edema or fibrotic reaction sets in;
this treatment is effective in more than 90% of the cases [49-52]. In
a few cases, other solutions may be needed, that is, surgical removal
under thoracoscopy or bronchoscopy and/or surgical resection
[7]. In the rare instances in which the bronchoscopic removal
fails, surgical bronchoscopy or segmental resection is indicated
[40]. The presence of chronic bronchial obstruction, together with
bronchiectasis, lung abscess, and parenchymal destruction, might
be an indication for segmental or lobar resection [53].

Conclusion

In addition to the use of a basket catheter, under the X-ray
perspective, the guide-wire for digestive endoscopy is also used.
By applying both techniques and the instruments of digestive
endoscopy, these removal skills can be increased. For the removal
technique by fiberoptic bronchoscopy, we can use various
types of instruments. As a minimally invasive therapy, a flexible
bronchoscopy removal is safe and effective as the first choice
of dental crown removal in order to avoid a maximally invasive
surgical resection.
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