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Stepwise multi-stage resection

technique for surgical extraction
of a partially erupted mandibular
third molar with inferior alveolar
nerve entrapment: a case report
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The removal of lower third molars is one of the most common surgical
procedures in routine dental practice. However, perforation of the mandibular
third molars by the inferior alveolar nerve (IAN) is a rare occurrence. These
cases are considered to carry a heightened risk of IAN injury due to the nerve
being entrapped within the tooth. This case report details the experience of a
43-year-old female who visited the clinic for surgical removal of her lower
third molar. She reported a six-month history of pain in area of tooth number
38, along with persistent hypersensitivity radiating through the lower lip and
chin on the left side of her face, accompanied by abnormal sensations and
numbness occurring alongside the pain. The case includes entrapment of IAN
within the root of the partially erupted tooth, causing neurosensory
disturbances. The associated lower third molar was extracted using a stepwise
multi-stage resection technique in order to preserve the entrapped nerve. The
patient’s pain improved after surgery. This report contributes to current clinical
knowledge and practices for extracting teeth with IAN entrapment. It
addresses a gap in the limited and outdated literature on such cases.

KEYWORDS

mandibular third molar, inferior alveolar nerve, surgical extraction, CBCT, entrapment,
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1 Introduction

Compared to the ophthalmic and maxillary nerves, the mandibular division of the
trigeminal nerve is more susceptible to damage during oral surgery (1). Within the
mandibular division, the inferior alveolar nerve (IAN) serves as a sensory nerve,
providing sensation to the mandibular bone, mandibular teeth, gingiva, buccal mucosa
anterior to the mental foramen, and the soft tissues of the lower lip and chin (2). Oral
surgeons are aware of potential two-plans radiographic signs indicating the IAN
proximity to the adjacent teeth. These radiographic indicators include root darkening,
diversion of the inferior alveolar canal, and obstruction of the mandibular canal, all of
which suggest potential entrapment of the nerve by the third molar’s roots during
eruption (3). This proximity increases the risk of nerve injury and sensory deficits in
the lower jaw and lip during surgical removal. To minimize this risk, further
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radiological evaluation is essential and can help optimize treatment
outcomes (4). Advanced imaging techniques, such as cone beam
computed tomography (CBCT), can clarify the anatomical
relationship between the nerve and the surgical area, reducing
uncertainty (4). Along with a comprehensive assessment, precise
surgical technique is crucial when managing mandibular third
molars that are in close proximity to the IAN.

Entrapment of the IAN within the roots of mandibular third
molars is a rare occurrence, with the incidence of perforation
estimated at around 1 in 800 impactions (5). However, clinicians
who frequently perform mandibular third molar surgery often
report encountering only 1-2 cases over their careers. This
suggests that the true incidence may be lower than estimated or
that such cases are frequently unrecognized (6). IAN entrapment
can result in neuropathic pain (7). Several surgical techniques
have been proposed for the removal of lower molars perforated
by the IAN (7-
University Dental Hospital of Sharjah. The report aims to

). The present case was managed at the

present a rare case of IAN becoming entrapped within the root
of a mandibular third molar, resulting in neuropathy. It details
the patient’s clinical presentation, symptoms, radiographical
analysis, surgical intervention, and follow-up care.

The timeline of the current case report is illustrated in

A 43-year-old female presented to the University

Dental Hospital of Sharjah with a history of pain in the area of
tooth number 38, accompanied by persistent hypersensitivity
radiating through the lower lip and chin on the left side of
her face, with abnormal sensations and numbness alongside the
pain. The pain occasionally radiated to the left ear, left side
of the neck, and extended to the same-side shoulder. The
patient was medically healthy, with no significant medical
history, no known family history of systemic diseases, and
no social history of smoking, alcohol use, or other factors that
could influence the current condition or treatment outcomes.
Clinical and thorough extraoral examination revealed a
symmetrical face and normal temporomandibular joint function.
The patient demonstrated full mouth opening with a complete
range of motion and symmetrical jaw movement without
deviation. Clinical assessment indicated poor oral hygiene, with
generalized calculus and carious lesions. Tooth number 38
exhibited signs of irreversible pulpitis, tenderness to percussion,
and mild inflammation of the surrounding soft tissues. A two-
point discrimination test was conducted for lip numbness,
revealing incomplete sensory loss in the patient’s lip. An
orthopantomogram (OPG) showed a potentially concerning
relationship between the inferior alveolar canal and the root of
the mandibular third molar, evidenced by root darkening, canal
narrowing, and upward deviation of the canal ( ).
Subsequent CBCT imaging confirmed entrapment of the inferior
alveolar canal within the fused root of the mandibular third
molar ( ). Postoperatively, the extracted fragments are

reconstructed using adhesive, and a simulated wire is positioned
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to replicate the pathway of the inferior alveolar nerve, providing
additional clarity to the case ( ).

The surgical extraction was performed under local anesthesia.
The patient was positioned in a semi-supine posture, and the
area was anesthetized using two carpules of 2% lidocaine with
1:80,000 epinephrine, administered through an IAN block, along
with lingual and long buccal nerve blocks. A modified Ward’s
incision was made using a No. 15 blade. The mucoperiosteum
was reflected with a Molt periosteal elevator, and a Minnesota
retractor was utilized to hold back the mucoperiosteal flaps. A
stepwise, multi-stage resection technique was performed to
remove the impacted tooth due to IAN entrapment ( ).
Specifically, buccal bone guttering was carried out, followed by
crown sectioning, and a precise cut was made between the fused
distal and mesial roots using a straight fissure bur. The depth of
the cut, planned by CBCT, was estimated to end approximately
1 mm above the root perforation cavity to allow for controlled
separation using a straight elevator. Once a crack and separation
were created and confirmed between the fused roots using a
wedging action with the elevator, the distal root was gently
removed, followed by the mesial root. This minimally invasive
approach may require identification of the fracture line if root
separation is not readily perceptible.

After the root removal, profuse bleeding from the inferior
alveolar vessels occurred, which was controlled by applying
physical pressure with sterile gauze. Once the bleeding was
managed, the inferior alveolar bundle was identified through the
socket (
continuous suction maintained throughout the procedure. The

). The surgical site was irrigated with saline, with

socket was then packed with a collagen sponge, and bleeding was
controlled before suturing. Multiple single interrupted sutures
were placed using a reverse cutting needle and a size 4-0 violet
braided absorbable
radiograph revealed the complete removal of the tooth with no

polyglycolic acid suture. Subsequent
remaining fragments ( ).

Postoperative medications included Augmentin 625 mg TID
for 7 days, Diclofenac potassium 50mg TID for 7 days,
Chlorohexidine mouthwash 0.12% twice daily, and Neurobion
tablets, containing 100 mg of vitamin B1, 200 mg of vitamin B6,
and 200ug of vitamin B12, once daily for one month.
Postoperative instructions emphasized applying cold pads within
the first 24 h. The patient was advised to avoid disturbing the
surgical area, refraining from contact with the tongue or fingers.
A soft diet was recommended during the initial recovery phase.
Postoperative oozing ceased one hour after surgery, and mild
local pain at the site completely resolved by the eighth day
following the procedure. At follow-up visits at two weeks, three
months, and six months, the patient reported no symptoms aside
for a persistent altered sensation in the left lip, which showed

gradual improvement.

This case report describes a complex pain condition in a

43-year-old female who experienced pain and persistent
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FIGURE 1
Timeline of the present case report.

Final follow-up visit (6 months)

Second follow-up visit (3 months)

First follow-up visit (2 weeks)

Surgical extraction with multisectioning technique

Onset of symptoms (numbness, pain)

hypersensitivity, along with abnormal sensations and numbness
radiating through the lower left lip and chin. These symptoms
were caused by a combination of symptomatic pulpitis in tooth
number 38 and neuropathy resulting from the entrapment of the
IAN within the root of a mandibular third molar. OPG and
CBCT imaging revealed nerve entrapment in the tooth substance,
which indicated a carefully planned surgical extraction had to be
carried out. The report is also valuable for updating current
clinical knowledge and practices since there is very little available
literature on such cases, and most of it is outdated. Precise
preoperative evaluation of the relationship between the inferior
alveolar canal and a mandibular third molar is essential for
effective surgical planning. It is more accurate to refer to this
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than “TAN
perforation,” as the nerve exists before the roots of the

condition as “IAN entrapment” rather root
mandibular third molar develop (10). Nonetheless, both terms
have been used interchangeably in the existing literature.
Extraction of the lower third molar is a common procedure in
oral and macxillofacial surgery, with a known risk of IAN damage.
Identifying predictive factors for this complication is crucial for
accurate surgical planning (4). Radiological evaluation is key in
with
panoramic imaging being a widely used method. Tantanapornkul

assessing the relationship between these structures,
et al. identified specific panoramic criteria, such as interruption
of the mandibular canal wall or darkening of the third molar

root, which are significantly correlated with direct contact
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FIGURE 2
Preoperative orthopantomogram illustrates the relationship between the inferior alveolar bundle and the root of the mandibular left third molar. The
relationship is predicted by darkening of the root and narrowing and upward deviation of the mandibular canal.

FIGURE 3
Preoperative cone beam computed tomography (1 mm section) reveals entrapment of the inferior alveolar canal within the fused root of the
mandibular third molar. The arrows indicate the inferior alveolar canal in (A) sagittal, (B) coronal, and (C) axial sections.

FIGURE 4
The extracted pieces are reconstructed using adhesive and a simulated wire to replicate the pathway of the inferior alveolar nerve, which is entrapped
within the fused root of the tooth. Shown in (A) mesial view, (B) lingual view, and (C) occlusal view.

Frontiers in Oral Health 04 frontiersin.org
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FIGURE 5

The stepwise multi-stage resection of a tooth perforated by the inferior alveolar nerve (IAN). (A) A modified Ward incision exposing the badly broken
tooth, (B) Crown sectioning with buccal bone guttering, (C) Initial sectioning of the distal and mesial root compartments, (D) Final sectioning of the
distal and mesial root compartments, (E) Complete removal of the lower left third molar, with the IAN (indicated by an arrow) visible deep in the
extraction socket, and (F) Separated distal (short) and mesial portions of the extracted fused roots.

FIGURE 6

Postoperative cone beam computed tomography (part of panoramic
view) shows that the left mandibular third molar was successfully
extracted, with no residual roots left behind.

observed in 3D digital images (12). Perforated third molars display
a variety of radiographic appearances in OPG, with no specific
signs that reliably identify these cases (6). In our case, the OPG
revealed a potentially concerning relationship between the
inferior alveolar canal and the root of the mandibular third
molar, indicated by root darkening, canal narrowing, and an
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upward deviation of the canal. Notably, an upward deviation of
the inferior alveolar canal has also been observed in several cases
involving IAN entrapment within the roots of lower molars (6).
This feature is uncommon but appears to be highly suggestive of
a perforation of the root by IAN (6).

CT scans are recommended for patients whose panoramic
radiographs reveal signs of a close relationship between the
mandibular canal and the third molar root. It has been proposed
that CBCT becomes essential when conventional radiography
does not provide sufficient detail (12, 13). This was evident in
our case, as the OPG results underscored the close proximity
between the mandibular third molar and the canal.

In the present case, the roots were fused, with entrapment
occurring in the sagittal plane between the distal and mesial
segments. We adopted a stepwise, multi-stage resection technique
for the removal of the involved tooth. This minimally invasive
approach, which can be performed under local anesthesia, is
designed to protect the IAN from injury while preserving the
buccal plate. Careful handling is crucial during root separation
and fragment removal. While we used a fissure bur for root
separation, piezo surgery could also serve as a useful alternative,
as suggested by Sato et al. (11). We left a thin, weakened apical
portion intact in our technique, aiming to make the next stage of
handling and removal easier while minimizing compromise to
the entrapped IAN. In the next step, a gentle wedging motion
with a straight elevator is applied within the prepared space
between the root segments, achieving controlled separation of the

frontiersin.org
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remaining fused portion. This technique utilizes gentle yet steady
force, and it may be beneficial to obtain a radiograph before root
fragment removal to confirm a complete separation. Caution is
essential when removing the separated root fragments, as their
sharp edges could potentially cause trauma to the adjacent TAN.

Various surgical techniques have been proposed for managing
teeth with roots enclosing the IAN. Mishra performed the tooth
extraction under local anesthesia by employing a wide
mucoperiosteal flap to expose the crown and removing bone
from the occlusal, buccal, and distal surfaces. He visualized the
neurovascular bundle through a root perforation and removed
additional bone to access the tooth apex. Following this, he
created a buccal window on the buccal side of the exposed root
above the bundle, which allowed for gentle elevation of the nerve
from the perforation and facilitated the removal of the tooth (8).
Both Motamedi (9) and Sharma & Narain (7) suggested creating
a buccal window, removing the crown, and then performing root
sectioning and gradual elevation of the sectioned roots. Pippi
proposed flap elevation followed by a pericoronal ostectomy to
expose the root furcation, allowing for complete crown
separation and easy mobilization of the two fragments without
applying pressure to the nerve. Each root was then extracted
individually, with one root ding fractured near the nerve. The
apical fragment was carefully luxated and rotated around the
clearly visible nerve to ensure its safe removal (10).

Coronectomy is a proposed method for managing impacted
teeth closely associated with the IAN, involving the removal of
only the crown while leaving the roots to gradually migrate away
from the IAN (14). Orthodontic tooth extrusion is another
technique that facilitates root migration before surgery (15).
These methods may be less effective in cases involving the
entrapment of the TAN, as the IAN migrates along with the roots
(16). In fact, A migrating perforated root entrapping the IAN
may lead to neurological disturbances over time due to eruption
and potential nerve displacement. Moreover, removing a
“coronectomized” root years later could increase the risk of
injury to the entrapped nerve. Furthermore, guided bone
regeneration may be proposed to prevent significant root
migration in such cases (17). Alternatively, more extensive
techniques like vertical ramus osteotomy and sagittal split
osteotomy provide enhanced access and control, allowing better
visualization of the surgical site and reducing the risk of IAN
damage. However, these methods remain invasive and complex (18).

It is imperative to note that the patient initially presented with
referred pain, hypersensitivity, and numbness on the lower left side
of the lip prior to surgical extraction, indicating that nerve
compression around the nerve trunk had already caused
neuropathic pain. This was accompanied by pain due to pulpitis,
highlighting the need for ongoing follow-up to monitor nerve
healing, including the restoration of sensation and reduction of
numbness. The entrapment of the nerve by the roots of the
related tooth may have contributed to the neuropathic pain,
which persisted for six months.

Pathophysiology of IAN compression and neuropathic pain
interaction between mechanical and

involves a complex

biochemical factors that disrupt normal nerve function. The
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primary cause of compression neuropathy is the impairing of the
microcirculation of the nerve as a result of external pressure on
the nerve. The result is a failure in aerobic glycolysis, which
and the
transmission of action potentials (19). Additionally, chronic

disrupts the regulation of membrane potentials

compression can cause structural damage to the nerve, such as
destruction of the endoneurium and myelin sheath, as shown in
animal models (20). Furthermore, the release of inflammatory
mediators caused by compression can perpetuate nerve damage
1. IAN
compression is characterized by symptoms such as dysesthesia,

and pain Neuropathic pain associated with
paresthesia, and hypoesthesia. A difference in susceptibility to
compression of nerve fibers causes these range of symptoms (22).
A previous study suggested that signs of IAN compression
should be considered in the differential diagnosis for unexplained
facial pain, especially when impacted lower molars are located
close to the nerve (7).

In fact, the presence of neuropathic pain was a key factor in our
decision to remove the tooth rather than attempting other
This
suggestion that an impacted tooth enclosing the IAN but not

conservative treatment options. aligns with Mishra’s
causing symptoms should not be removed (8). Unerupted and
impacted teeth commonly undergo hypercementosis, and with
increasing age, the bone becomes hard and sclerosed, which may
even compress the nerve. Both these factors may contribute to
the precipitation of painful symptoms as a result (8). Similarly, a
previous case report described a 15-year-old girl presenting with
a primary complaint of persistent pain in her lower molar tooth
for the past four months. The pain was mild, continuous, and
specifically located around the lower left second molar, radiating
toward the midline of the lower lip on the same side (7).
Hypersensitivity in the lower lip or molars is a common sign of
IAN injury following the surgical extraction of lower third molars
(11). While most patients experience recovery from this
complication, research suggests that administering intravenous
steroids immediately after surgery, followed by oral steroids two
days later, is widely accepted in cases of indirect nerve injuries,
particularly those caused by compression of the tissues
surrounding the nerve trunk within the inferior alveolar canal.
This favored by the
neurotropic effects of steroids (23). After follow-up visits at two

approach is anti-inflammatory and
weeks, three months, and six months, the patient reported no
significant pain at the previous site and demonstrated a steady
improvement in lip hypersensitivity and numbness.

Serious complications can occur both intra-operatively and
postoperatively when extracting the mandibular third molars that
enclose the inferior alveolar bundle. Hemorrhage can occur
during or after surgery. Intraoperative bleeding, as observed in
this case, was minimized by employing proper surgical
techniques, avoiding flap tears, and reducing trauma to both the
bone and surrounding soft tissue. It’s crucial to control bleeding
when a vessel is injured to prevent secondary hemorrhage post-
surgery. The most effective method for achieving hemostasis is
by applying a moist gauze pack with sufficient pressure directly
to the surgical site. If the bleeding originates from the bone, the

use of bone wax is recommended. Different techniques are used
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to help achieve local hemostasis in soft tissues such as suturing and
the application of topical thrombin on a collagen sponge into the
extraction socket. In the current case, the hemorrhage resulted
from injury to the inferior alveolar vessels and was successfully
managed by applying a sterile gauze with pressure for a few
minutes, followed by the packing with collagen sponge until
hemostasis was achieved.

The present case report is limited in that additional follow-up
may be required to determine the outcome of the neuropathic pain.
Even though the patient’s symptoms, including pain in the lower
left mandible, ear, and neck, were addressed through surgical
Given the
persistent numbness, it would be beneficial to conduct additional

extraction, slight persistent numbness remains.
monitoring in the long run to assess the progress of sensory
recovery and manage any ongoing neuropathic pain. In
conclusion, this report presents the successful extraction of a
lower third molar that had been perforated by the IAN, causing
neuropathic pain. A stepwise, multi-stage resection technique was
employed to safely remove the affected tooth. Continuous
improvement in the neuropathic pain was observed postoperatively
and throughout the follow-up period.
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