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KEYWORDS Abstract One of the serious complications during a routine endodontic procedure is accidental
Foreign body; ingestion/aspiration of the endodontic instruments, which can happen when proper isolation is
Canal; not done. There are at present no clear guidelines whether foreign body ingestion in the gastrointes-
Instrument; tinal tract should be managed conservatively, endoscopically or surgically. A 5 year old boy reported
Swallowing; to the Department of Pediatric and Preventive Dentistry, D.A. Pandu Memorial R.V. Dental Col-
RUbbér dam; lege, Bangalore, India, with a complaint of pain and swelling in the lower right back teeth region.
Isolation; Endodontic therapy was planned for the affected tooth. During the course of treatment the child
K-file; accidentally swallowed a 21 mm 15 size K file. Endoscopy was performed immediately but the
Endoscopy;

instrument could not be retrieved. The instrument passed out uneventfully along with the stools

Accidental ingestion; . .
£ 48 h after ingestion.

Endodontic procedure;
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Dental materials;
Aspiration;

Caries;

Dental care for disabled
children;
Radiography;
Dental prostheses;
Dental restoration;
Emergencies;
Endodontic files;
Endodontics;
Dental instruments;
Foreign bodies

Careful evaluation of the patient immediately after the accident helps in managing the patient
effectively along with following the recommended guidelines.
© 2010 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.
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1. Introduction

Accidental foreign body ingestion is a common clinical prob-
lem especially in children. Although complications are higher
with sharp implements, reported rates of gastrointestinal per-
foration still remain rare at less than 1%. Dentures and small
orthodontic appliances (73%) account for the majority of acci-
dental sharp objects ingestion in normal adults. Other com-
monly ingested sharp objects also include sewing needles,
tooth picks, chicken and fish bones, straightened paper clips
and razor blades. Most foreign bodies pass through the gastro-
intestinal tract uneventfully. The majority of the reported liter-
ature describe the management of ingested blunt objects.
However, ingestion of sharp objects can still occur with a higher
rate of perforation corresponding to treatment dilemmas
(Dhandapani et al., 2009).

There are at present no clear guidelines whether foreign body
ingestion in the gastrointestinal tract should be managed conser-
vatively, endoscopically or surgically (Kiirkciyan et al., 1996).

An important point to note here is that endoscopic or sur-
gical intervention is indicated if significant symptoms develop
or if the object fails to progress through the gastrointestinal
tract (Uyemura, 2006a).

1.1. Systematic review of literature

1.1.1. Incidence

Foreign body ingestion is a commonly seen accident in emer-
gencies, usually in children (80%), elderly, mentally impaired,
or alcoholic individuals, whereas it may occur intentionally in
prisoners or psychiatric patients (Pavlidis et al., 2008).

Fixed prosthodontic therapy had the highest number of
incidents of adverse outcomes. Ingestion was a more prevalent
outcome than aspiration. Dental procedures involving single-
tooth cast or prefabricated restorations involving cementation
have a higher likelihood of aspiration (Kiirkciyan et al.,
1996).

For the endodontic instruments: the incidence of aspiration
was 0.001 per 100,000 root canal treatments and the incidence
of ingestion was 0.12 per 100,000 root canal treatments. The
aspirated endodontic instruments and dental items required
statistically more frequent hospitalization than the ingested
items (P < 0.0001). The endodontic instruments did not re-
quire more frequent hospitalization than other dental items
when aspirated (ns) and when ingested (ns). No fatal outcome
was reported (Susini et al., 2007).

Neuhauser suggested that patients in a supine position are
more or less prevented from swallowing foreign objects (Neu-
hauser, 1997).

Barkmeier et al. stated that supine position increases the
risk of swallowing (Barkmeier et al., 1978).

The percentage of endodontic instruments aspirated or in-
gested were 2.2% and 18%, respectively. For the endodontic
instruments, the prevalence for aspiration was 0.0009 per
100,000 root canal treatments and the prevalence for ingestion
was 0.08 per 100,000 root canal treatments. All aspiration
cases (100%) required hospitalization compared to 36% for
ingestion (Susini and Camps, 2007) (Table 1).

1.1.2. Complications

Complications usually occur with sharp, thin, stiff, pointed
and long objects.
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Table 1 Number of endodontic instruments or dental items
involved and the percentage of occurrence of either aspiration
or ingestion (Susini and Camps, 2007).

Aspiration Ingestion
Endodontic file 1 57
Barbed broach - 27
Bur - 125
Temporary crown 5 15
Prosthesis 27 136
Matrix band - 14
Piece of amalgam 2 17
Screw post 3 9
Extracted tooth - 7
Orthodontic bracket - 8
Inlay core 7 49
Total 44 464

Dental procedures involving single-tooth cast or prefabri-
cated restorations involving cementation have a higher likeli-
hood of aspiration (Tiwana et al., 2004).

The risk of complications is increased with long sharp metal
objects and animal bones, and may be higher in patients with
adhesions due to prior abdominal surgery. Pre-existing intesti-
nal disease such as Crohn’s or intestinal stenosis may predis-
pose to complications. The use of overtubes has made
endoscopic removal of sharp objects safer. In patients at in-
creased risk for complications, it is recommended to employ
early endoscopic retrieval of ingested foreign objects (Hender-
son et al., 1987).

Other complications and sequelae include post-obstructive
pneurnonitis, pulmonary abscess, and bronchiectasis (E1Ba-
drawy, 1985).

1.1.3. Management

Early location of an inhaled or ingested foreign body facilitates
appropriate and timely treatment management and referral.
When a foreign body passes into the gastrointestinal tract,
clinical symptoms and signs should be monitored closely until
it is excreted or removed. An endodontic file can pass through
the gastrointestinal tract asymptomatically and apparently
atraumatically within 3 days (Kuo and Chen, 2008).

The majority of these dental instruments are radiopaque.
An immediate attempt should be made to remove a risky ob-
ject by gastroscopy after the initial radiograph has been taken.
If this fails, clinical follow-up with serial abdominal radio-
graphs should be obtained. If the anatomical position of the
object appears not to change and, most commonly, remains
in the right lower abdominal quadrant, an attempt at colono-
scopic removal is indicated (where a long, flexible, lighted tube
called a colonoscope, or scope, is inserted into the anus and
slowly guides it through the rectum and into the colon). If this
is unsuccessful, laparoscopic exploration with fluoroscopic
guidance should be carried out to localize and remove the ob-
jects either by ileotomy, colotomy, or by appendectomy (Klin-
gler et al., 1998).

Noninvasive procedures for managing airway obstruction
include back blows in infants, the Heimlich maneuver, abdom-
inal or chest thrusts in pregnant or obese patients, and finger
sweeps when the object is located in the oral cavity in uncon-
scious adults (Hoekelman et al., 1992).

Foreign bodies lodged in the esophagus should be removed
endoscopically, but some small, blunt objects may be pulled
out using a Foley catheter (The technique for Foley catheter
extraction of an esophageal foreign body is fairly simple. With
the patient in a sitting position, a Foley catheter, is passed orally.
The patient is then placed in a prone lateral Trendelenburg posi-
tion to reduce the risk of tracheal or nasopharyngeal obstruction
during foreign body removal. The balloon is filled with a water-
soluble contrast medium, and the catheter is withdrawn with
steady, slow traction, making certain there is no hesitation when
the hypopharynx is encountered. When the foreign body reaches
the pharynx, it may be retrieved with forceps or expelled with a
forceful cough. If the first pass of the catheter is unsuccessful, the
procedure may be repeated once, but multiple attempts are not
recommended.) or pushed into the stomach using bougienage.
Once they are past the esophagus, large or sharp foreign bodies
should be removed if reachable by endoscope. Small, smooth
objects and all objects that have passed the duodenal sweep
should be managed conservatively by radiographic surveil-
lance and inspection of stool. Endoscopic or surgical interven-
tion is indicated if significant symptoms develop or if the object
fails to progress through the gastrointestinal tract (Uyemura,
2006b).

The first order of business is ensuring that the airway is not
compromised and explaining the patient of the problem. Imme-
diate referral (with escort) to a medical facility for appropriate
radiographs and determination of required medical action is
mandatory, regardless of how well the patient looks. According
to the literature, all aspirated foreign objects and approxi-
mately one-third of ingested items require the patient to be hos-
pitalized. Proper documentation also is important to reduce
liability in the event of litigation (Hill and Rubel, 2008).

Measures used to prevent aspiration during dental care in-
clude: using a rubber dam during all restorative and endodontic
procedures; using floss ligature on objects such as rubber dam
clamps, cast crowns and bridges, elastic separators and space
maintainer appliances; and using a gauze net barrier to protect
the airway during extractions and other procedures in which
rubber dam and ligatures are not appropriate (Wandera
et al., 1993).

Because many patients who have swallowed foreign bodies
are asymptomatic, physicians must maintain a high index of
suspicion. The majority of ingested foreign bodies pass sponta-
neously, but serious complications, such as bowel perforation
and obstruction, can occur. Foreign bodies lodged in the
esophagus should be removed endoscopically, but some small,
blunt objects may be pulled out using a Foley catheter or
pushed into the stomach using bougienage [corrected] Once
they are past the esophagus, large or sharp foreign bodies
should be removed if reachable by endoscope. Small, smooth
objects and all objects that have passed the duodenal sweep
should be managed conservatively by radiographic surveil-
lance and inspection of stool.

2. Case report

2.1. Day 1

A 5 year old boy reported to the Department of Pediatric and
Preventive Dentistry, D.A. Pandu Memorial R.V. Dental Col-
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lege, Bangalore, India, with the chief complaint of pain and
swelling in the lower right back tooth (Numbers 84, 85) region
since 3 days.

Pulp Therapy was planned. Rubber dam isolation was not
possible (owing to considerable loss of tooth structure & pres-
ence I/O swelling). Endodontic K-files of 21 mm length (6
Nos.) were inserted into 84, 85 (3 in each). When the files were
inserted, the child had a bout of cough prompting the operator
to try to retrieve the instrument. Parents help was sought
immediately as he was in attendance. Parent’s hand insertion
into the mouth spontaneously and the patient’s uncontrolled
movement resulted in accidental passage of the instrument into
the mouth. The operator tried unsuccessfully to retrieve the
instrument by making the patient spit and by patting the child
on the back.

The patient was rushed to the college hospital immediately.
The case was attended to by a Pediatrician and General sur-
geon. Chest X-ray was taken (Fig. 1). On the surgeons’ advice
a endoscopy was planned. Since the gastroenterologist was not
available, the child was admitted in the hospital. The child
passed motion by around 11.30 am. Parent did not examine
the stools.

Endoscopy was performed at 3.30 pm and a repeat endos-
copy at 7.30 pm, but the instrument could not be located dur-
ing both the attempts. Surgical gastroenterologist suggested a
possible scenario of the instrument having perforated the intes-
tinal mucosa and gone into other tissue planes. So a CT scan
was planned the following day and a surgical opinion sought.
The patient slept uneventfully.

2.2. Day 2

A repeat X-ray was taken (Fig. 2) and both the X-rays were
examined by a General surgeon after assessing the child and
suggested that the child can start taking regular food. The
child was given medication to improve gastric motility and
was advised to be kept under observation for the following
48 h. Patient passed motion at 10 pm but the instrument was
not found. The child remained asymptomatic.

Figure 1

X-ray I (taken immediately after the ingestion).

Figure 2 X-ray (taken on day 2) showing the instrument having
descended further down.

2.3. Day 3

In the morning the child passed stools from which the unbro-
ken instrument was finally retrieved. A confirmatory lower
abdomen X-ray (Fig. 3) was taken and was found to be
normal.

2.4. Suggested recommendations

(1) Early location of an aspirated or ingested foreign body
facilitates appropriate and timely treatment manage-
ment and referral (Kuo and Chen, 2008).

(2) Whenever a foreign body passes into the gastrointestinal
tract, clinical symptoms and signs should be monitored
closely until it is excreted or removed. Clinical follow-
ups with serial abdominal radiographs should be
obtained (Kuo and Chen, 2008; Klingler et al., 1998).

(3) Noninvasive procedures for managing airway obstruc-
tion include back blows in infants, the Heimlich maneu-
ver, abdominal or chest thrusts in pregnant or obese
patients, and finger sweeps when the object is located
in the oral cavity (Hoekelman et al., 1992).

(4) Foreign bodies lodged in the esophagus should be
removed endoscopically, but some small, blunt
objects may be pulled out using a Foley catheter or
pushed into the stomach using bougienage (Uyemura,
2006b).

(5) Once they are past the esophagus, large or sharp foreign
bodies should be removed if reachable by endoscope
(Uyemura, 2006b).
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Figure 3  Post operative radiograph.

(6) Conservative management should include radiographic
surveillance and periodic stool inspection (Uyemura,
2006b).

(7) Endoscopic or surgical intervention is indicated if signif-
icant symptoms develop or if the object fails to progress
through the gastrointestinal tract (Uyemura, 2006a).

(8) Thorough Isolation (Like Rubber Dam Application)
should be done during any Endodontic Procedure.

(9) Signs and symptoms of a child becoming uncooperative
should be observed and necessary modification to be
performed.

(10) A post operative radiograph should be taken to confirm
that the ingested instrument has been excreted or
removed (Uyemura, 2006a).

Ethical clearance

As this article is a review article, there is no need to get an
ethical clearance.
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