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KEYWORDS Background/purpose: The purpose of this study was to determine the position of the mandib-

inferior alveolar ular canal in relation to the buccal cortical bone in Chinese patients with three dentofacial re-
nerve; lationships: normal dentition, retrognathism, and prognathism.

mandibular canal; Methods: Cone-beam computed tomography and lateral cephalograms of patients with normal

prognathism; dentation, retrognathism, and prognathism (n = 32 each group) were reviewed. Measurements

retrognathism; of the shortest distance from the outer/buccal edge of the mandibular canal to the inner sur-

sagittal split ramus face of the buccal cortex, and the distance from the lingula of the ramus to the dorsal root of
osteotomy the first molar were recorded.

Results: No significant difference was observed between the three groups in the distribution of
contact or fusion of the mandibular canal, or in the course of the mandibular canal on the right
or left side. When the shortest distance at the lingula on the left side was >2.1 mm, no in-
stances of contact or fusion were observed. On the right side, 100% of the patients had no con-
tact or fusion when the shortest distance was >2.7 mm at the lingula.
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Conclusion: The shortest distance from the outer/buccal edge of the mandibular canal to the
inner surface of the buccal cortex measured at the lingula can predict contact or fusion. During
sagittal split ramus osteotomy, great care should be observed at the point halfway between
the lingula and the anterior ramus border where the inferior alveolar nerve is the closest to

the cortical bone.

Copyright © 2015, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

Introduction

Sagittal split ramus osteotomy (SSRO) is a common operation
used to correct mandibular deformities such as prognathism,
retrognathism, and asymmetry.’ The procedure can result in
good functional and cosmetic outcomes; however, neuro-
sensory disturbance of the inferior alveolar nerve (IAN) is
common with an incidence of 9—85%.2"* Sensory alteration in
the IAN that is confirmed with neurosensory testing after
SSRO ranges postoperatively from 54% to 86% at 4—8 days,
41% to 75% at 1 month, 33% to 66% at 3 months, 17% to 58% at 6
months, and 15% to 33% at 1 year.”

Injury to the IAN during SSRO can occur because of nerve
laceration during cortical bone dissection, the nerve may
be torn during splitting, or the nerve may be damaged by
interosseous fixation."> Unfavorable fractures during SSRO
and contact between the mandibular canal and the
external cortical bone are the primary causes of IAN
injury.®” Unfavorable fractures occur mostly because of
fusion of the medial and lateral cortical plates with no
cancellous bone in between.®” The incidence of unfavor-
able fractures is as high as 50%, and complete transection
of the IAN can occur.®”"" Yamamoto et al.'? showed that
the mandibular canal was in contact with the external
cortical bone on 10 (25%) sides, and that neurosensory
disturbance occurred on all sides with an incidence signif-
icantly greater than the 20% incidence of the 30 (75%) sides
without contact between the canal and external cortical
bone.

Anatomical variations of the IAN are therefore important
to the clinician. The mandibular canal courses lingually to
the roots of the second and third molars, adjacent to the
roots of the first molar, and laterally to the roots of the
premolars.’® In the area of the mandibular foramen, the
IAN occupies nearly the entire cancellous space between
the lingual and buccal cortical plates while maintaining a
close relation to the lingual plate and, as it approaches the
mental foramen the mandibular canal, it turns sharply
medially to laterally towards the foramen.' Tsuji et al'®
detected 16 of 70 skeletal class Ill rami having contact or
fusion of the mandibular canal; in many patients, it extends
from the mandibular foramen to the mandibular angle.

Performing computed tomography (CT) before surgery is
useful to obtain the location of the mandibular canal, and
to determine the distribution of the mandibular ramus
cancellous bone. The use of cone-beam CT (CBCT) in den-
tomaxillofacial imaging has several advantages over con-
ventional CT such as x-ray beam collimation, reduced

effective radiation dose, and fewer artifacts.'® It also has
high accuracy and reproducibility.'”~2°

To date, the course of the IAN canal has not been
compared in the three classes of dentofacial relationships
(i.e., normal dentition, retrognathism, and prognathism).
Thus, the purpose of this study was to determine the
anatomical position of the mandibular canal in relation to
the buccal cortical bone in Chinese patients with the three
different classes of dentofacial relationships using CBCT
records to provide information on the relative distance of
the IAN to the bone cuts performed during SSRO. This in-
formation may help avoid injury to the IAN during SSRO.

Materials and methods

This study was approved by the Institutional Reviewer Board
of our hospital. The requirement for informed patient con-
sent was waived because of the retrospective nature of this
study. The medical records of patients with Class I, I, and lll
dentofacial relationships who received CBCT scans and
lateral cephalograms from 2008 to 2010 were retrospectively
reviewed. The collection was stopped when the target
number of patients was reached (i.e., 16 male patients and
16 female patients in each group). Inclusion criteria were
men and women who were aged 18—45 years old. Exclusion
criteria were pathology in the mandible (e.g., cysts, tu-
mors), a history or evidence of previous surgery of the
mandible and cleft lip/palate, and obvious asymmetry of the
mandible. Patients with no first and second molars were also
excluded because this would influence teeth orientation.
Dentofacial skeletal patterns were determined by
lateral cephalogram (Figure 1A). Class | (i.e., normal
anteroposterior relationship of the mandible to the maxilla)
was defined as a point A-nasion—point B (ANB) angle of
0—4°. Class Il (i.e., retrognathism; posterior relationship of
the mandible to the maxilla) was defined as an ANB angle
>4°. Class lll (i.e., prognathism; anterior relationship of the
mandible to the maxilla) was defined as an ANB angle <0°.
The CBCT scans were examined using iCAT Vision 1.62
software (Imaging Sciences International, Hatfield, PA,
USA) with a voxel size of 0.4 mm x 0.4 mm x 0.4 mm. The
software allows multiplanar reconstruction of the axial
three-dimensional (3D) image dataset into appropriate
planes for measurements. Before the measurement, the
three planes were oriented. In the coronal view, the
sagittal plane was adjusted so that it bisected the skull.
The axial plane was adjusted parallel to the occlusal plane
of the mandibular posterior teeth on both sides in the


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Download English Version:

https://daneshyari.com/en/article/5680031

Download Persian Version:

https://daneshyari.com/article/5680031

Daneshyari.com


https://daneshyari.com/en/article/5680031
https://daneshyari.com/article/5680031
https://daneshyari.com

