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T
he mandibular canal passes the
interior mandibular from the
mandibular foramen to the men-

tal foramen, involving the inferior al-
veolar artery and inferior alveolar
nerve. The location and configuration
of mandibular canal variations are im-
portant in surgical procedures involv-
ing the mandible, such as extraction of
an impacted third molar, dental im-
plant treatment, and sagittal split ra-
mus osteotomy.

Some variations of the mandibular
canal (so-called bifid mandibular)
have been reported from North Amer-
ica, Europe, and Africa.1–11 When we
reviewed the literature regarding bifid
mandibular canal using the PubMed
database (National Library of Medi-
cine, Bethesda, MD), we could find no
reports from Asia.

Here, we report 3 Japanese pa-
tients with bifid mandibular canal/
canals using panoramic radiograph
and multi-slice helical computed to-
mography (CT).

MATERIALS AND METHODS
Panoramic Radiography

A panoramic machine, Veraview
Epocs (Morita Co., Kyoto, Japan), was

used. Panoramic images were processed
using the CR system (Regius 190;
Konica Minolta, Tokyo, Japan) and lin-
ear gradation process.

Multi-Slice Helical CT

A multi-slice helical CT unit,
HiSpeed NX/i Pro (GE Yokogawa
Medical Systems, Tokyo, Japan), was
used, and the helical scans were set at
1.0-mm thick slices with a 1.5-table
pitch. The axial images were produced
with 1.0-mm thick slices at 1.0-mm
intervals, and then the 2-dimensional
(2-D) images of various planes were
reconstructed using a double-oblique
program.

CASE REPORTS
Patient 1: Male, 46 Years Old

Panoramic radiography and multi-
slice helical CT were taken for detailed
examination in the left mandibular third
molar region. On the panoramic image
(Fig. 1A), the left bifid mandibular
canal was suggested, however, the right
bifid mandibular canal did not appear.

In addition, on the reconstructed
CT images (Figs. 1B and C), the man-

dibular canal in both sides was raised
from each single mandibular foramen
and then immediately bifurcated. Each
lower canal in both sides coursed to-
ward each mental foramen. The left
upper canal, which was slightly nar-
row compared with the lower canal,
coursed toward the distal area of the
second molar and the point extended
to the lingual side. The right narrow
upper canal coursed toward the distal
area of the second molar.

Patient 2: Female, 38 Years Old

Panoramic radiography and multi-
slice helical CT were taken for detailed
examination in the right mandibular
second molar and surrounding region.
On the panoramic image (Fig. 2A), the
left bifid mandibular canal was sug-
gested, and the right mandibular canal
was slightly expanded in the root apex
of the third molar. On the recon-
structed CT images (Figs. 2B and C),
the mandibular canal in both sides was
raised from each single mandibular fo-
ramen and bifurcated in the third mo-
lar. Each lower canal in both sides
coursed toward each mental foramen.
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The location and configuration of
mandibular canal variations are im-
portant in surgical procedures involv-
ing the mandible, such as extraction of
an impacted third molar, dental im-
plant treatment, and sagittal split ra-
mus osteotomy. We report 3 Japanese
patients with bifid mandibular canals
using panoramic radiograph and
multi-slice helical computed tomogra-
phy (CT) images. In 2 of the 5 sides,
the bifid mandibular canal was sug-
gested on panoramic radiograph. The
bifid mandibular canal had a short
and narrow upper canal toward the

distal area of the second molar in 4
sides, and a short and narrow lower
canal toward the distal area of sec-
ond molar in 1 side, as revealed on
reconstructed CT images. Since the
location and configuration of man-
dibular canal variations are impor-
tant in surgical procedures involving
the mandible, they should be care-
fully observed using reconstructed
CT images. (Implant Dent 2007;16:
24–32)
Key Words: mandibular canal, bi-
furcation, computed tomography,
dental implant
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The left narrow upper canal coursed
toward the distal area of the second
molar. The right narrow upper canal
coursed toward the distal area of the
second molar and the point extended
to the buccal side.

Patient 3: Female, 31 Years Old
Panoramic radiography and multi-

slice helical CT were taken for detailed
examination in the left mandibular
third molar region. On the panoramic
image (Fig. 3A), the left bifid mandib-

ular canal did not appear. On the re-
constructed CT images (Fig. 3B), the
left mandibular canal was raised from
the single mandibular foramen and
then immediately bifurcated. The upper
canal coursed toward a mental foramen.

Fig. 2. Radiographs of patient 2. A, Panoramic image. B, Reconstructed CT images in left side. C, Reconstructed CT images in right side. The
left bifid mandibular canal was suggested, and the right mandibular canal slightly expanded in the root apex of the third molar on the panoramic
image. In the left mandible, there was a single mandibular foramen and bifurcation of the mandibular canal in the third molar on the
reconstructed CT images. The upper canal ran along the mandibular canal. In the right mandible, there was a single mandibular foramen and
bifurcation of the mandibular canal in the third molar on the reconstructed CT images.

Fig. 1. Radiographs of patient 1. A, Panoramic image. B, Reconstructed CT image in the left side. C, Reconstructed CT image in right side. The
left bifid mandibular canal was suggested on the panoramic image. In the left mandible, there was a single mandibular foramen, and the upper
canal narrowed toward the distal area of the second molar after the bifurcation on the reconstructed CT images. In addition, in the right
mandible, there was a single mandibular foramen, and the upper canal narrowed along the third molar after the bifurcation on the reconstructed
CT images.
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The narrow lower canal coursed toward
the distal area of the second molar and
the point located along the lingual cor-
tical bone.

DISCUSSION

Some reports exist regarding bifid
mandibular canals.1–11 Grover and Lorton6

reported an incidence of 0.08%, with
highly suggestive bifurcation of the
interior alveolar nerves in a panoramic
radiographic survey. Also, Sancbis et
al10 reported an incidence of 0.35%,
suggestive of a double mandibular
canal in panoramic radiography.
Moreover, Nortje et al3 reported that
duplication or division of the mandib-
ular canal was found in 0.9% in a
review of panoramic radiographs.
Langlais et al7 reported that bifid infe-
rior mandibular canals were seen at a
rate of 0.95% in panoramic radiographs.
In only 2 of our 5 sides, the bifid man-
dibular canal was suggested on pan-
oramic image. Three-dimensional (3-D)
anatomical structures are projected
onto 2-D film in panoramic radiogra-
phy. Klinge et al12 reported that man-
dibular canal of specimen cadavers
was not visible in 36.1% of panoramic
radiographs. Also, Lindhe et al13 re-
ported that the mandibular canal of
specimen cadavers was clearly visible
in approximately 25% of panoramic
radiographs. Thus, it was considered
that there was a limitation in the ob-
servation of the mandibular canal us-
ing panoramic radiography. Detailed
2-D and 3-D images could be re-
constructed using multi-slice helical
CT.14,15 The narrower bifid mandibular
canal in our 3 sides could be observed
on the reconstructed CT images of
various planes. When further studies

regarding the bifid mandibular canal
will be conducted using multi-slice he-
lical CT, a frequency of the bifid man-
dibular canal will increase compared
with previous studies using panoramic
radiography.

Two of our 3 patients were bilat-
eral. Langlais et al7 reported that it
was observed in 46 patients unilater-
ally and 11 patients bilaterally,
whereas, Sancbis et al10 reported that
it was unilateral in 3 cases and bilat-
eral in 4 cases. Also, Nortje et al3

reported that it was present in 13 in-
dividuals unilaterally and 20 individu-
als bilaterally.

The various types of mandibular
canals have been classified according
to anatomical location and configura-
tion using panoramic radiography.3,4,7

Nortje et al3,4 described 4 main pat-
terns of duplication, and Langlais et
al7 noted 4 main patterns of bifid man-
dibular canal. The pattern of bifid
mandibular canal in 4 (patients 1 and
2) of 5 sides corresponded to type 2 by
Nortje et al3 and type 2 by Langlais et
al.7 Moreover, it was considered that
patient 3, with the narrow lower canal,
corresponded to type 1 by Nortje et al3

and type 2 by Langlais et al.7

The location and configuration of
the mandibular canal should be care-
fully observed using cross-sectional
images of the mandible or mandibular
canal and images perpendicular to
them, reconstructed by multi-slice he-
lical CT, when conducting surgical
procedures involving the mandible.

CONCLUSIONS

We reported 3 Japanese patients
with bifid mandibular canal/canals.
Since the location and configuration of

mandibular canal variations are impor-
tant in surgical procedures involving
the mandible, they should be carefully
observed using cross-sectional and
perpendicular images reconstructed by
multi-slice helical CT.
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Zweiteilung des Unterkieferkanals bei Menschen japanis-
cher Abstammung

ZUSAMMENFASSUNG: Lage und Struktur von Varia-
tionen des Unterkieferkanals sind bei chirurgischen Ein-
griffen am Unterkiefer von Bedeutung, so beispielsweise bei
der Extraktion eines dritten verlagerten Mahlzahns, bei Zah-
nimplantierungsbehandlungen sowie bei Osteotomie des

sagital gespaltenen Zweiges. Wir berichten über drei japa-
nische Patienten mit zweigeteilten Unterkieferkanälen unter
Beistellung von Panoramaröntgenaufnahmen und vielschich-
tigen, schraubenförmig aufgenommenen Computertomogra-
phischen Bildern. Bei zwei der insgesamt 5 Fundstellen
wurde die Zweiteilung des Unterkieferkanals durch die Pan-
oramaröntgenaufnahme festgestellt. Der zweigeteilte Unterk-
ieferkanal verfügt über einen kurzen und engen oberen Kanal
hin zum distalen Bereich des zweiten Mahlzahns bei vier
Stellen und einem kurzen und engen unteren Kanal gegenü-
ber dem distalen Bereich des zweiten Molars bei einer Stelle,
wie die Rekonstruierung auf den Computertomographischen
Bildern ausweist. Da Lage und Struktur von Variationen des
Unterkieferkanals bei chirurgischen Eingriffen am Unterk-
iefer wichtig sind, sollten diese über rekonstruierte Comput-
ertomographieaufnahmen besonders sorgfältig beobachtet
und eingeschätzt werden.

SCHLÜSSELWÖRTER: Unterkieferkanal, Bifurkation, Comput-
ertomographie, Zahnimplantat
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Canal mandibular bı́fido en los japoneses

ABSTRACTO: La ubicación y configuración de las variacio-
nes del canal mandibular son importantes en procedimientos
quirúrgicos que incluyen a la mandı́bula, tales como la
extracción del tercer molar impactado, tratamientos con im-
plantes dentales y osteotomı́a del ramus sagital dividido.
Informamos sobre tres pacientes japoneses con canales man-
dibulares bı́fidos usando radiografı́as panorámicas y múlti-
ples imágenes de tomografı́as computadas helicales. En dos
de los cinco costados, se sugirió el canal mandibular bı́fido en
la radiografı́a panorámica. El canal mandibular bı́fido tenı́a
un canal superior corto y angosto hacia el área distal del
segundo molar en cuatro costados y un canal inferior corto y
angosto hacia el área distal del segundo molar en un costado,
como lo indicaron las imágenes reconstruidas de las tomogra-
fı́as computadas. Debido a que la ubicación y configuración
de las variaciones del canal mandibular son importantes en
los procedimientos quirúrgicos que incluyen a la mandı́bula,
deberı́an ser observados cuidadosamente usando imágenes
reconstruidas de la tomografı́a computada.

PALABRAS CLAVES: canal mandibular, bifurcación, to-
mografı́a computada, implante dental
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Canal Bı́fido Mandibular Canal em Japoneses

RESUMO: O local e configuração de variações do canal
mandibular são importantes nos procedimentos cirúrgicos
envolvendo a mandı́bula, tais como extração de um terceiro
molar impactado, tratamento de implante dentário e osteoto-
mia do ramo sagital. Relatamos três pacientes japoneses com
canais mandibulares bı́fidos usando radiografia panorâmica e
imagens de CT de hélice múltipla. Em dois dos cinco lados,
o canal bı́fido mandibular foi sugerido na radiografia pan-
orâmica. O canal bı́fido mandibular tinha um canal superior
curto e estreito na direção da área distal do segundo molar em
quatro lados e um canal mais baixo curto e estreito na direção
da área distal do segundo molar em um lado, como revelado
em imagens de CT reconstruı́das. Desde que o local e con-
figuração de variações do canal mandibular são importantes
em procedimentos cirúrgicos envolvendo a mandı́bula, elas
dever ser cuidadosamente observadas usando imagens de CT
reconstruı́das.

PALAVRAS-CHAVE: canal mandibular, bifurcação, to-
mografia computadorizada, implante dentário
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�� ������� ��	����, ���	���� �����-
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������: #������	�$���� � �����
�����
��%����������� ��$����	�����
� ����	� ��$� �
&���
������& ��������& �� ��$��� ��	����, � ���& ���
��	�� �� ������������ �
� ������
� �� 	���, %���� ��

�	������� � �	� �������� ������ ���� ����� ��	� ���.
# ������� ��	��� ���� � � ���& �������& ��������& �
��% ������ � ��$��� �	���� � ����	� �, ��	���� � �
����'�� ������ ���� ����
���
� ��� � �������
�����	���� ���
 ����%���� ������������ ����
�����.

(� ��& �% ���� ������ ��%������ � ��$����	����� �
����	 � 	 � ���%�� �� ��� ������� ����
 ���
�����. ��
%������ � ��$ ����	������ � ���	 ���	 ��� � ��������
� %��� ���&��� ����	 �	�$� � �����	���� %��� �����
�
��	��� � ��� ��& ������ � �������� � % ��� ��$��� ��
��	 �	�$� � � ����	���� %�� � �����
� ��	 ��� � ����� �
����� , ��� �  	� � ��	��� �� ���������	 ��� &
������& ������������ ����
�����.
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����� ��
%����������� � �$����	�����
� ����	� ��$� �
&���
������ & ��������& �� ��$��� ��	��� �, �
����)���� �& ��	$�� ��� �������� �'��� 	�� �
������	� � ����'�� ��� ������	��� & � ������
������� ����� ����
��� ��.
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