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Patient: Male, 37-year-old
Final Diagnosis: Displaced tooth
Symptoms: A sensation of discomfort in the throat
Clinical Procedure: -
Specialty: Dentistry ¢ Surgery
Objective: Unusual setting of medical care
Background: If a tooth fragment is displaced into the floor of the mouth during mandibular third molar extraction, surgical

retrieval can be challenging because the fragment cannot be directly visualized in the operative field. Several
studies have described the use of navigation systems or endoscopic techniques individually. However, to the
best of our knowledge, no reports have described their combined use for this condition.

A 37-year-old man underwent extraction of a left mandibular third molar at a dental clinic in May 2021, dur-
ing which a root fragment was displaced into the floor of the mouth. An attempt to retrieve the fragment un-
der general anesthesia at another hospital was unsuccessful, and the patient was subsequently referred to
our department. Because direct retrieval was considered technically difficult, surgical retrieval was performed
by using a combination of electromagnetic navigation and endoscopic guidance. The fragment was success-
fully removed via an intraoral approach with minimal surgical invasion. Postoperatively, the wound healed un-
eventfully and no lingual nerve injury was observed.

Electromagnetic navigation systems provide real-time spatial localization based on preoperative imaging, and
are particularly useful when the target is difficult to palpate or directly visualize. Endoscopic guidance provides
enhanced illumination and direct visualization within confined anatomical spaces, thereby facilitating minimal-
ly invasive surgery. In the present case, the combined use of electromagnetic navigation and endoscopic guid-
ance can facilitate accurate intraoperative localization and minimally invasive retrieval of a displaced mandib-
ular root fragment on the floor of the mouth.
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Introduction

Mandibular third molar extraction is the most common surgi-
cal procedure performed by oral and maxillofacial surgeons.
Wisdom tooth extraction surgery can result in accidents and
complications, such as damage to adjacent teeth, soft tissue
damage, bone damage, dislocation of the TMJ, aspiration of
extracted teeth, subcutaneous emphysema, and tooth dis-
placement into the floor of the mouth [1,2]. If the tooth root is
displaced to the floor of the mouth, it should be extracted as
soon as possible to prevent inflammation [3]. However, remov-
al can be difficult within a confined surgical field. A displaced
tooth should not be extracted in the absence of symptoms [4].

The causes of tooth displacement include anatomical factors
such as lingual inclination of the tooth and perforation of the
lingual cortical bone [5]. Excessive force, improper treatment,
and inadequate clinical and radiographic examinations and
evaluations are significant factors that contribute to tooth
displacement [6].

There is no uniformly applicable surgical technique because
of differences in the direction and size of the root, time after
extraction, and tissue reaction [7].

Several authors have reported the use of surgical navigation
systems and endoscopic techniques to manage displaced tooth
fragments. Navigation systems provide real-time spatial local-
ization, while endoscopic techniques provide enhanced visual-
ization in confined surgical fields. Although navigation systems
and endoscopic techniques have been reported separately, we
were unable to identify any reports describing their combined

Hirano T. et al:
Retrieval of a tooth fragment
© Am J Case Rep, 2026; 27: €953836

use for the retrieval of displaced tooth fragments from the
floor of the mouth.

The aim of this case report is to demonstrate the technical
feasibility of localizing and retrieving a displaced mandibular
tooth root fragment in the floor of the mouth using a combi-
nation of a navigation system and endoscopic guidance in a
case where direct localization was difficult.

Case Report

The patient was a 37-year-old man. In May 2021, during the
extraction of his left mandibular third molar at a dental clin-
ic, the tooth root was displaced into the floor of the mouth.
In November 2022, an attempt to remove the tooth under
general anesthesia at another hospital was unsuccessful be-
cause the displaced tooth could not be identified intraopera-
tively. The patient was referred to our department in December
2023. An extraoral examination revealed no abnormal findings
(Figure 1A). An intraoral examination revealed no signs of in-
flammation, and the displaced tooth was not palpable. A faint
postoperative scar was observed on the floor of the mouth.
There were no signs of lingual nerve injury. The patient report-
ed occasionally having foreign body sensation on the floor of
the mouth (Figure 1B).

Panoramic radiography showed hard tissue on the left side of
the mandible (Figure. 2A). Cone-beam computed tomography
(CBCT) image showed a hard tissue at the lingual side of the
left mandible (Figure 2B). The 3-dimensional CBCT imaging
showed hard tissue under the left mylohyoid line (Figure 2C).

Figure 1. Patient photographs. (A) Extraoral photograph showing no abnormalities. (B) Intraoral photograph showing no inflammatory
findings. A faint postoperative scar is observed in the floor of the mouth; the roots were not palpable.
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Figure 2. Panoramic radiograph and CBCT images. (A) Panoramic radiograph showing hard tissue on the left side of the mandible.
(B) Axial CBCT imaging showing hard tissue on the lingual side of the left mandible. (C) Three-dimensional CBCT image
showing hard tissue under the left mylohyoid line. Arrows indicate the displaced tooth fragment.

The clinical diagnosis was a fragment of the lower left wis-
dom tooth displaced into the floor of the mouth, and extrac-
tion of the fragment was planned under general anesthesia.

A navigation system (ENT Navigation System; Stryker Japan,
Tokyo, Japan) and a 0° rigid endoscope (VISERA ELITE I
OLYMPUS OTV-S300; Olympus Medical Systems, Inc., Tokyo,
Japan) with a diameter of 4 mm were used. This navigation
system can arbitrarily set a reference point using a magnetic
field and perform navigation based on the preoperative image
data obtained before the surgery. Before surgery, the naviga-
tion registration error was confirmed to be within the clinical-
ly acceptable range. The navigation system detects changes in
the magnetic field through a tracker or pointer and displays
their position on the image.

Initially, a pointer was set up to locate the displaced tooth
in the CBCT image. Pointers were registered on the mucosal
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raspatory and endoscope (Figure 3A). Subsequently, a track-
er was placed to set the reference point in the surgical field
(Figure 3B). Reference points were established on the bilateral
mandibular canines and molars (Figure 3C). To minimize man-
dibular movement during navigation, the mandible was stabi-
lized using an occlusal fixation device made of autopolymer-
ized resin, which allowed secure tracker placement (Figure 3B).
After setup was completed, the operator moved the pointer
while viewing the endoscopic image, and the system displayed
the pointer position on the CBCT image. This allowed precise
localization of the tooth fragment.

Actual use in an operating room is shown. A field generator
that received the magnetic field was placed near the surgi-
cal field (Figure 4). The intraoperative images obtained dur-
ing navigation are shown in Figure 5A. The image on the right
shows the estimated position of the displaced fragment based
on the CBCT image and the registered reference points. The
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Figure 4. Field generator and navigation system in the operating
room.
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Figure 3. Photograph of the device used for navigation and the screen where the reference point was set. (A) Photograph of a mucosal
raspatory set up as a pointer. (B) Photograph of a tracker placed with resin in the intraoral surgical field. (C) Monitor screen

fan-shaped area represents the endoscopic field of view, and
the corresponding endoscopic image showed the displaced
root fragment. The endoscopic image and fan-shaped field of
view on the CBCT image matched perfectly, and the displaced
tooth root fragment was located. The clearly identified dis-
placed tooth was extracted using mosquito forceps (Figure 5B).
The operative time was 68 minutes, and blood loss was 10 mL.

Two weeks after surgery, there were no obvious abnormal ex-
traoral findings (Figure 6A), and the intraoral findings were also
good. There were no wound abnormalities or lingual neuro-
logical symptoms, and the patient was doing well (Figure 6B).

Postoperative panoramic radiography showed that the tooth
fragment on the left side of the mandible was completely ex-
tracted (Figure 7A). Postoperative axial and 3D CBCT image
showed that the tooth fragment near the left mylohyoid line
was extracted (Figure 7B, 7C).
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Figure 5. Intraoperative images under navigation. (A) Monitor image showing alignment between the endoscopic view and the fan-
shaped field on the CBCT image. (B) Endoscopic view of the extraction of the tooth fragment.

Figure 6. Photographs at 2 weeks after the surgery. (A) Extraoral findings were normal. (B) Intraoral findings were normal, with no

wound abnormalities or lingual neurological symptoms.

Discussion

During the extraction of impacted mandibular third molars,
the tooth may occasionally be displaced into the lingual side
because of factors such as thinness or perforation of the lin-
gual cortical bone associated with the lingual inclination of
the root apex [8]. Panoramic radiography alone cannot iden-
tify thinning or the absence of the lingual cortical bone; there-
fore, preoperative CT evaluation is important to confirm man-
dibular morphology and root orientation [8].

Displacement of a tooth fragment into the floor of the mouth
is an occasional complication of mandibular third molar ex-
traction. Excessive force during surgery and inadequate pre-
operative evaluation are considered major contributing fac-
tors. Displacement into the submandibular space is the most

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

common [9], and retrieval is particularly difficult when the frag-
ment is located below the mylohyoid line [7].

There are 2 surgical approaches: the direct method and the
lingual mucoperiosteal flap method [10]. The direct method is
indicated for palpable fragments in the sublingual or mylohy-
oid regions, whereas the lingual mucoperiosteal flap method
is often used for non-palpable fragments in the submandib-
ular or sublingual spaces [10]. In the present case, the frag-
ment was successfully removed using an intraoral incision
alone; however, a combined intraoral and extraoral approach
may be required [11].

The displacement of a tooth fragment into the floor of the
mouth can lead to infection involving the sublingual, subman-
dibular, or deeper cervical spaces [12]. If the displaced fragment
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Figure 7. Postoperative imaging. (A) Panoramic radiograph showing complete removal of the tooth fragment. (B) Axial CBCT image.
(€) Three-dimensional CBCT image.

is left untreated, infection can spread to adjacent anatomical
spaces and become life-threatening [12]. Therefore, surgical
retrieval is generally recommended, particularly when the frag-
ment is deeply displaced or associated with symptoms [7,13].
In the present case, extraction was performed due to the risk
of infection.

In recent years, navigation-assisted surgery has been used
in various fields. In the oral and maxillofacial regions, it has
been used for implant placement and other surgical proce-
dures[3,14-16]. The navigation system used in this study is
frequently used in otorhinolaryngology, particularly in sinus
surgery. Previous reports have described its use in the retriev-
al of displaced tooth fragment in the maxillary sinus [3,16].
Navigation systems provide real-time spatial localization based
on preoperative imaging, and are particularly useful when the
target is difficult to palpate or directly visualize. However, nav-
igation alone may not provide sufficient direct visualization
within a narrow surgical field.

Endoscopic techniques for the retrieval of displaced mandibu-
lar third molars and tooth fragments have also been reported

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

[17,18]. Endoscopy provides enhanced illumination and direct
visualization of confined anatomical spaces, thereby facilitat-
ing minimally invasive surgery. However, endoscopic visual-
ization alone may be insufficient for the precise localization
of deeply displaced or non-palpable fragments.

In the present case, the tooth fragment was small and non-pal-
pable and located deep in the floor of the mouth, making re-
trieval particularly challenging. Therefore, a combined approach
involving navigation and endoscopic guidance was selected.
The navigation system enabled accurate spatial localization of
the fragment, whereas the endoscope allowed for real-time
visual confirmation during dissection and retrieval. This com-
bined approach facilitates minimally invasive intraoral remov-
al while avoiding blind exploration of the floor of the mouth.

If the surgical site is in the maxilla, the position of the target
usually remains stable during surgery, making the exact location
easier to determine. However, in the mandible, mouth open-
ing and closing can change the position of the displaced frag-
ment during surgery. Because the tooth fragment in this case
had shifted toward the floor of the mouth, it was necessary
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to place a tracker on the mandible. Therefore, we developed
a special device to secure a dental arch tracker.

This approach may be particularly useful in cases where the
fragment is non-palpable, located below the mylohyoid mus-
cle, or when previous retrieval attempts have failed. However,
the generalizability of this technique remains limited because
this is a single-case report.

Conclusions

This case report demonstrates the successful retrieval of a non-
palpable displaced mandibular root fragment using a combined
electromagnetic navigation and endoscopic approach. The in-
tegration of real-time three-dimensional navigation guidance
with direct endoscopic visualization enabled accurate intra-
oral localization and minimally invasive retrieval. This tech-
nique may be a valuable option for managing displaced tooth
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cavity. However, further studies are required to evaluate its
broader clinical applicability because this report describes a
single case.
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