
Posted at the Institutional Resources for Unique Collection and Academic Archives at Tokyo Dental College,

Available from http://ir.tdc.ac.jp/

Title

Alternative technique to repair damaged inferior

alveolar nerve using data fusion from computed

tomographic and magnetic resonance imaging

Author(s)

Alternative

Nishiyama, A; Odaka, K; Koyachi, M; Sugahara, K;

Katakura, A

Journal
The British journal of oral & maxillofacial

surgery, 60(2): 207-208

URL http://hdl.handle.net/10130/6022

Right

©2020 The Author(s). Published by Elsevier Ltd on

behalf of The British Association of Oral and

Maxillofacial Surgeons. This is an open access

article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-

nd/4.0/).

Description



British Journal of Oral and Maxillofacial Surgery 60 (2022) 207–208

Available  online  at  www.sciencedirect.com

ScienceDirect

Technical  note

Alternative  technique  to  repair  damaged  inferior  alveolar
nerve using  data  fusion  from  computed  tomographic  and
magnetic  resonance  imaging
A. Nishiyama a,∗, K. Odaka b, M. Koyachi a, K. Sugahara a, A. Katakura a

a Department of Oral Pathobiological Science and Surgery, Tokyo Dental College, Tokyo, Japan
b Department of Oral and Maxillofacial Radiology, Tokyo Dental College, Tokyo, Japan

Accepted 4 September 2020
Available online 11 September 2020

Keywords: Inferior alveolar nerve; fusion; nerve repair

Iatrogenic inferior alveolar nerve damage may occur as
a result of third molar extractions, placement of dental
implants, orthognathic surgery, removal of a cyst, and the
excision of maxillary tumours.1 Severe damage to the inferior
alveolar nerve requires repair, and there are three steps to the
method. The first step is the removal of the buccal side cortical
bone of the damaged nerve after the raising of the flap, fol-
lowed by removal of the cancellous bone to aid the approach
to the inferior alveolar nerve. The third step is nerve repair by
neurolysis, direct epineurial repair, or an indirect neurorrha-
phy. This method is challenging due to the narrow intraoral
operative route. The surgical procedure becomes highly com-
plex in an attempt to cover the position of the damaged nerve.
It is further complicated by the position of the cortical bone in
relation to the damaged nerve. We report the clinical approach
and the safety margin of the operation, which targeted the
soft tissue lesion in the jaw (invasive squamous cell carci-
noma) using 3-dimensional computed tomography (CT) and
magnetic resonance imaging (MRI).2 We present a case in
which we were able to use a minimally invasive and accu-
rate approach to repair inferior alveolar nerve damage using
a surgical guide derived from data fusion derived from CT
and MRI images.
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101-0061, Japan. Fax: +81-3-3262-3213.

E-mail address: nishiaki@tdc.ac.jp (A. Nishiyama).

Fig. 1. The 3D image showing mandible with traumatic neuroma fused
between CT and MRI, and planned form of surgical guide.

A 61-year-old woman had had her inferior alveolar nerve
damaged after a left-sided mandibular third molar extrac-
tion in a dental clinic. A diagnosis of neurotmesis was made,
using Seddon’s classification,3 with the formation of a trau-
matic neuroma and we decided to attempt nerve repair after
inspecting imaging and noting the patient’s symptoms. We
examined fusion data from CT and MRI (showing the nerve
and mandible) before an operation using planning software
(Materialise Mimics) (Fig. 1). The fusion data was obtained
from the mandibular canal by CT, and the inferior alveolar
nerve by MRI, and three points were recorded as common
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Fig. 2. Surgical guide produced by the 3D fusion data.

Fig. 3. The surgical guide set on the left mandible with the second molar as
an anchor.

points in both sets of radiological data. A surgical guide
was produced, using this 3-dimensional fusion imaging, to
serve as an anchor and 1–3 facilitate the removal of the corti-
cal bone on the buccal side (Figs. 2–4). The guide included
the thickness up to the mandibular canal on this side. We
excised the neuroma once the inferior alveolar nerve was vis-
ible and transplanted the great auricular nerve. The excision
lesion was about 23 mm, which was planned after radiological
diagnosis.

Fusion images of CT and MRI helped to visualise the
damaged nerve in the jaw. Compared with CT alone, the addi-
tion of MRI data makes it possible to identify the condition

Fig. 4. The traumatic neuroma was revealed after removal of the buccal
cortical bone.

and extent of the injury to the nerve and is an important aid
in deciding a diagnosis and operation plan. In addition, it
makes it possible to use minimal intervention, and ensures
the safety and success of the operation by helping to produce
the surgical guide from the fusion of the two imaging types.
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