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Abstract (J Korean Assoc Oral Maxillofac Surg 2022;48:318-325)
Population aging and the usage of small devices in implant prosthetic procedures have led to many incidents of dental aspiration and ingestion. Various
preventive measures have been introduced to prevent these accidents. However, accidents can occur at any time. Dental aspiration and ingestion lead to
fatal consequences if the issue is not promptly and appropriately dealt with. Preparing a collaborative system for dealing with accidents before they occur can prevent further sequelae. This study involves ingestion and aspiration accidents that occurred during dental treatment: two ingestion cases and
one aspiration case. All dental foreign bodies were removed according to the guidelines presented in our review. With the cooperation of other medical departments, the issues were quickly resolved. Simple and accurate protocols should be provided to all dentists and dental staff to respond to such
dental emergencies. In addition, collaboration among other medical departments should be established before any accidental ingestion and aspiration
events occur.
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I. Introduction
Dental-related foreign body ingestion and aspiration accidents have been variously reported across all age groups for
decades1. The incidence of ingestion and aspiration accidents
in dental schools in Japan was reported to be 0.00412. As the
usage of dental implants has increased with the number of
elderly patients, the possibility of related accidents increases
as well. Even though several preventive measures against
such ingestion and aspiration accidents, they continue to occur. Appropriate diagnosis and treatment can be implemented
through simple removal and observation. If a patient without
symptoms is treated conservatively, bigger issues may result.
Complications resulting from aspirated or ingested prostheses
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and instruments include intestinal perforation, abscess or fistula formations, obstruction, respiratory damage, and death3.
Cooperation with other departments is critical to properly address accidents that have already occurred. This study shows
three cases of the removal of foreign bodies with collaboration with otorhinolaryngology, respiratory medicine, gastroenterology, and radiology departments.

II. Cases Report
1. Case 1
A 44-year-old male with no specific medical history presented to our hospital with lower left molar spontaneous pain
and underwent root canal treatment on the mandibular left
second molar. During root canal treatment, after accessing
the pulp cavity, a 25-mm K-file was inserted into the tooth to
measure the length of the root canal system. The patient ingested the file while moving to the radiology room. A rubber
dam was placed, but the frame was temporarily removed in
order to obtain the radiograph. The patient did not exhibit any
symptoms of coughing, dyspnea, drooling, or other respiratory abnormalities. After confirming the patient’s respiratory
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stability, radiographs were taken. A file was observed in the
glottal region of the C3-C4 level, and the patient was immediately referred to an otolaryngologist.(Fig. 1) The file was
subsequently removed with a nasopharyngeal endoscope. The
issue was solved immediately through the emergency phone
line that had been prepared in advance. Afterwards, root canal

therapy was completed and the patient was discharged from
the hospital that same day.
2. Case 2
A 79-year-old male with no specific medical history pre-

Fig. 1. Radiograph showing an endodontic file (yellow circles) in the glottal
region of the C3-C4 level. A. Lateral
view of the neck. B. Posterior-anterior
view of the neck.
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Fig. 2. Radiograph showing an implant
screwdriver (yellow circles) in the lower
lobe of the left lung. A. Lateral view of
the chest radiograph. B. Posterior-anterior view of the chest computed tomography. C. Implant screwdriver visualized
and retrieved from the lower lobe of the
left lung during the bronchoscopy. D.
Removed implant screwdriver.
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sented to our hospital due to the ingestion of an implant
driver after implant surgery. The patient did not exhibit any
symptoms of coughing, dyspnea, drooling, or other respiratory abnormalities. After confirming the patient’s respiratory stability, radiographs were taken.(Fig. 2. A, 2. B) It was
determined that a foreign body had entered the bronchus on
the chest PA (posteroanterior) and the was admitted to the respiratory emergency department for an emergency bronchoscopy. The implant driver was embedded in the entrance of the
left lower lobe and was removed using a snare.(Fig. 2. C) The
length of the removed implant screwdriver was 28 mm.(Fig.
2. D) After the removal of the foreign substance, the patient
was placed on ceftriaxone prophylactically in case bronchitis
occurred. No specific complications and no respiratory symptoms occurred, so the patient was discharged the very next
day.
3. Case 3
A 61-year-old male with no specific medical history presented to our hospital for a left maxillary second molar im-

A

plant. The implant coping fell into the mouth while taking
the impression for the prosthesis. The patient immediately
tilted his head to the side and attempted to remove the object, but ingestion occurred. The patient did not exhibit any
symptoms of coughing, dyspnea, drooling, or other respiratory abnormalities. After confirming the patient’s respiratory
stability, radiographs were taken. The presence of the foreign
body was confirmed in the midline abdomen on the abdomen X-ray.(Fig. 3. A, 3. B) Immediately after referral to a
gastroenterologist, the impression coping was removed using
a non-sleeping gastroscopy.(Fig. 3. C, 3. D) No specific complications were observed, so the patient was discharged that
same day.

III. Discussion
Dental-related aspiration and ingestion accidents can occur
at any time and place, inside or outside the dental office. Although the incidence of such accidents is low, they should not
be overlooked because of the potential serious complications
as well as legal liability4. In addition to preventing such ac-

B

Fig. 3. Radiograph showing an impression coping (yellow circles) in the stomach. A. Lateral view of the abdominal
radiograph. B. Posterior-anterior view of
the abdominal radiograph. C. Impression coping visualized and retrieved
from the stomach during the gastroscopy. D. Removed impression coping.
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view. Issues have been reported to occur more frequently in
elderly or pediatric patients, denture users, alcoholics, mentally ill individuals, and patients with a lot of anxiety6. It is
also important to check the fasting time of the patient because
an endoscopy may require emergency general anesthesia.
Cooperation with other departments is essential to properly
solve issues without delay. Pre-preparation with the departments of otolaryngology, radiology, gastroenterology, and
respiratory internal medicine is key to ensuring that medical
requests and treatments are made promptly. Each depart-

cidents from occurring, preparations should be made to take
appropriate measures in case of such accidents.(Fig. 4)
1. What to prepare for before an accident
Prevention is the gold standard for avoiding accidents. Preventive equipment such as the use of rubber dams and dental
floss tied to instruments must always be used5. Before dental
procedures, patients with a high probability of an accident
should be prepared for thoroughly with a medical history re-

Preparations before an accident

Education

Medical history taking

Doctor: prevention
method (floss, rubber
dam, gauze)
Staff: basic life support
training
Patient: regular checkups

Age: <75 yr
Anatomical factors:
macroglossia, small oral
cavity
Use of dentures
Parkinson s disease
Mouth breathing

Make a protocol
Check other department
equipment
Check other department
phone number and
working hours
Check all staff can handle
the problem simply and
accurately

Accidental ingestion or aspiration of dental foreign body

Airway
obstruction

Yes

No

1. Ask patient to cough
2. Repeated back blows
3. Heimlich maneuver
4. Transport (or perform
cricothyroidotomy if possible)

Identify location of object
- neck, abdomen, chest,
readiographic examination

Ingestion

Aspiration

Respiratory tract
Pharynx

Esophagus

Endoscopic
removal

Endoscopic
removal

Failed

Failed

Surgery
(transcervical
approach)

Gastrointestinaltract
(lower esophagus)

Endoscopic
removal

Sharp or Bulky?
(>2.5 cm diameter or >6 cm length)

Trancervical
esophagotomy
Esophagectomy

No
Monitoring

Yes
Endoscopic
removal

Failed
Thoracotomy
Lobectomy
Bronchotomy
Wedge resection
Open chest surgery

Not passed 7 days, symptomatic
Endoscopic
removal
Failed

Failed

Gastrotomy (laparotomy, laparoscopy)
Enterotomy
Bowel resection, anastomosis

Fig. 4. Flowchart diagram: coping protocols before and after the dental ingestion and aspiration accidents.
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ment should have a pre-determined emergency protocol that
suits their needs. All staff should be prepared to perform the
protocol and be able to secure an airway in case of an emergency.
2. What to do in case of an accident
After an accident, the first thing to do is to assess the patient’s breathing, check for any airway obstructions, confirm
apnea, and measure oxygen saturation. If the foreign body
obstructs the airway, the Heimlich maneuver should be performed4. If the airway obstruction is life-threatening and the
foreign body cannot be removed, the placement of a laryngeal mask airway or endotracheal intubation should be performed, and a tracheotomy should be performed immediately
if an oral and maxillofacial surgeon is available.
After confirming that a respiratory emergency is not occurring, the location of the dental foreign body should be
confirmed. For an accurate diagnosis, anterior-posterior and
lateral views are recommended during radiographic imaging.
Depending on the location of the accident, cervical, chest,
and abdominal images are also required. For a more accurate
diagnosis, a computed tomography image can also be taken
to specifically check for perforations and abscess formations7.
If foreign body aspiration is certain, a physician must be
consulted immediately for an urgent bronchoscopy. In the
case of ingestion, if the foreign body is small (less than 2 cm)
in size and not sharp, natural discharge can be an option. If
the foreign body is sharp or large (more than 2 cm) in size,
it should be removed with an endoscope as early as possible
when it is in the upper gastrointestinal tract3. Since most dental instruments are sharp or large, removal is recommended
for dental ingestion and aspiration materials.
3. What you can do to prevent sequelae
In cases of aspiration or ingestion accidents, most of the
accidents are resolved only by removal through an endoscope
and observation. However, if the removal of the foreign body
through the endoscope fails or if the foreign body is impacted
into the digestive tract, the issue has to be resolved surgically. When a rigid bronchoscopy failed after an aspiration
accident, a bronchotomy, lobectomy, and thoracotomy were
performed5. When an endoscopy failed after an ingestion accident, an esophagotomy, gastrotomy, laparotomy, and resection were performed8.
To investigate and evaluate cases that required surgery due
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to the occurrence of an accident, a comprehensive literature
review was conducted in 1988 and compared in tables to provide data on the cause of the accident, the initial visit time,
location, result, and treatment6-19.(Tables 1, 2) A PubMed
search of the terms “dental ingestion and aspiration” and
“surgery” was performed from 1988 to 2022. The focus of the
review was to investigate any serious sequelae or complications caused by aspiration and ingestion accidents. Therefore,
cases involving a simple removal with an endoscope were
excluded. Overall, a total of 14 papers with 7 patients with
aspiration and 7 patients with ingestion who required surgery
were selected for review according to the study criteria.
Most patients with aspiration complain of coughing, shortness of breath, foreign body sensation, and chest pain, and
those who ingested exhibited symptoms such as dysphagia,
vomiting, sore throat, cyanosis, and coughing5. Asymptomatic cases after an initial event occurred in 64.29% of the cases
in the literature9-13. Ulkü et al.12 reported a case where a simple observation was performed because there were no symptoms after a dental material aspiration accident. Three days
later, a male patient visited the emergency room complaining
of coughing and dyspnea symptoms. He was diagnosed with
aspiration, and a thoracotomy was performed after a rigid
bronchoscopy failed. Therefore, simple observation even if
there are no symptoms can lead to a bigger accident.
Only 40% of patients were referred to emergency department immediately after an accident in the literature6,9,13,14,16.
As time passes, the removal of foreign bodies can become
more difficult. Foreign bodies entering the esophagus may be
discharged naturally, but they can become impacted, causing
compression necrosis and possible perforation. If a foreign
body aspirated into the airway is diagnosed late, it can create
inflammation and severe swelling, making it difficult to remove by bronchoscopy. In the event of an accident, diagnosis
and treatment should be carried out immediately.
Shreshtha et al.18 and Gachabayov et al.8 reported two patients who were unaware that they had ingested a denture.
Both patients were only aware that their dentures had disappeared. The missing dentures were present in the esophagus
in one patient and in the sigmoid colon in the other patient,
resulting in a neck abscess and perforation on the pelvic side
wall, respectively. To solve these issues, an esophagostomy
and sigmoid colectomy had to be performed. Therefore, patients who wear dentures must be made aware of the possibility of ingesting the dentures when their dentures disappear.
Because this issue has the potential to cause patient death,
regular check-ups should be performed to ensure that the
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Table 1. Summary of dental aspirations with serious adverse events: 7 studies sorted by year of publication
Age
(yr)/sex

Study
Delap et al.9
(1999)

20/M

Material

Cause

Teeth

Assault

Welcker et al.10 77/M
(2005)

Cast Post

Dental procedure

Başoglu et al.11 37/M
(2005)

Bridge

Deep sleep

Ülkü et al.12
(2005)

Tooth

Dental extraction

Dental bur

Dental procedure

8/M

Cossellu et al.6 80/M
(2015)

Kim et al.13
(2017)

≥90/M Crown

Sadda and
62/M
Sadda14 (2019)

Time1

Symptoms
Absence

Dental extraction

Screwdriver Implant procedure

0 hr

Location

Result

Treatment

Right lower Deeply embedded in
lobe
tissue

Rigid bronchoscopy
failed
Right thoracotomy
Absence
3 yr
Lower right Retention pneumonia Lobectomy
Later chronic
bronchus Embedded in
cough
granulation tissue
Absence
1 yr
Lower right Embedded in
Rigid bronchoscopy
Later cough,
bronchus
granulation tissue
failed
fever, dyspnea
Vertical bronchotomy
Absence
3 days Right main Deeply embedded in Rigid bronchoscopy
Later cough,
bronchus
tissue
failed
dyspnea
Thoracotomy
N/A
0 hr
Right lower Deeply embedded in Rigid bronchoscopy
lung
tissue
failed
Wedge resection
by thoracoscopic
approach
Cough, dyspnea 0 hr
Right main Worsening delirium Rigid bronchoscopy
bronchus Pneumonia
succeeded after 4
Death
attempts
N/A
0 hr
N/A
Deeply embedded in Rigid bronchoscopy
tissue
failed
Open chest surgery

(M: male, N/A: not available)
Time: time to visit the hospital after the accident.

1

Youngjin Shin et al: Strategies for dental aspiration and ingestion accidents that can lead to serious complications: a report of three cases and a review of articles. J Korean Assoc Oral
Maxillofac Surg 2022

Table 2. Summary of dental ingestion with serious adverse events: 7 studies sorted by year of publication
Study

Age
Material
(yr)/sex

Furihata et al.15
(2004)

57/F

Chua et al.16
(2006)
Patel et al.7
(2012)

36/M

Singh et al.17
(2013)
Shreshtha et al.18
(2013)

40/M

64/F

42/F

Gachabayov et al.8 54/F
(2015)
Flanagan et al.19
(2018)

67/F

Cause

Time1

Symptoms

Valplast Accidental Absence
swallow Later epigastric
discomfort
Flipper Sleeping
Odynophagia
Blood sputum
Bridge N/A
Absence
Later abdominal
pain
Flipper Accidental Absence
swallow Later fever
Denture Accidental Dysphagia,
swallow
odynophagia
for 1 year
Flipper Accidental Absence
fall
Later nausea,
vomit
Denture N/A
Absence
Later abdominal
cramping

2 days
0 hr

Location

Result

Treatment

Antrum of the Mediastinal emphysema
Laparoscopic approach
stomach
Subcutaneous emphysema
combined with
endoscope
Esophagus
Impacted at the C7 level
Esophagostomy

90 days Sigmoid colon Ileal perforation

Laparotomy

5 days

Esophagus

Esophagus wall necrotized Laparotomy

N/A

Esophagus

Neck abscess

Esophagostomy

22 hr

Ileum

Bowel obstruction

Enterotomy

3 yr

Sigmoid colon Perforation on the pelvic
side wall

Sigmoid colectomy

(F: female, M: male, N/A: not available)
Time: time to visit the hospital after the accident.
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dentures do not become loose.
There were also two deaths due to ingestion and aspiration
accidents. According to the report by Kim et al.13, after 4 attempts of rigid bronchoscopies, the tooth aspirated during the

tooth extraction procedure was successfully removed, but the
patient died 7 days after surgery due to worsening delirium
and pneumonia. Funayama et al.20 reported on a patient who
wore partial dentures who presented to the emergency room
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due to pharynx discomfort and dysphagia. The ingested partial denture was not found on the radiograph and no special
treatment was performed. The next morning, the patient lost
consciousness while eating and was taken to the hospital.
Food residue and the partial denture were removed from the
esophagus, but the patient died 12 days later. Based on these
experiences, if proper prevention and treatment of aspiration
and ingestion accidents of dental foreign substances are not
performed, the patient not only has to undergo a major operation but can potentially die as a result.

IV. Discussion
Simple and accurate protocols should be provided for all
dental members to respond to dental emergencies. Collaboration among other medical departments should be established
before the event of an accidental ingestion and aspiration.
Regular dental checkups for denture patients and radiographs
after the accidents can be lifesaving.
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