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ABSTRACT
Objectives
The aim of this study was to evaluate the distance of the mandibular 2nd premolar, 
1st and 2nd molar apices from the mandibular canal.

Material and Methods
Cone Beam Computed Tomography images of 99 patients aged 16-60 years (n = 99) 
REWDLQHG�IURP�WKH�GDWDEDVH�DUFKLYH�RI�$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�'HQWLVWU\�'H-
SDUWPHQW�RI�0D[LOORIDFLDO�5DGLRORJ\�ZHUH�DQDO\]HG��7KH�VWXG\�JURXSV�ZHUH�GLYLGHG�
into 3 groups as 16-30 (Group 1), 31-45 (Group 2), <45 (Group 3) and equal number 
of participants were included in each study group. Of the 99 participants, 51 (51.5%) 
ZHUH�PDOH�DQG������������ZHUH�IHPDOH��,Q�FRURQDO�VHFWLRQV��WKH�GLVWDQFH�EHWZHHQ�WKH�
mandibular 2nd premolar apex, the mesial and distal root apices of the 1st and 2nd 
molars and the upper border of the mandibular canal was calculated in millimeters 
�PP���,Q�RXU�VWXG\��GLIIHUHQFHV�DFFRUGLQJ�WR�DJH�DQG�JHQGHU�ZHUH�DOVR�DQDO\]HG�

Results
When the apex-mandibular canal distance of the 2nd molars of both quadrants were 
DQDO\]HG�LQ�WHUPV�RI�ERWK�PHVLDO�DQG�GLVWDO�URRWV��WKH\�ZHUH�VWDWLVWLFDOO\�FORVHU�WKDQ�
the teeth in the same quadrant (P < 0.05). While the root apices of the teeth evalu-
DWHG�LQ�*URXS���ZHUH�VLJQL¿FDQWO\�VKRUWHU�WR�WKH�PDQGLEXODU�FDQDO��WKH�GLVWDQFHV�RI�
WKH�DSLFHV�RI�*URXS���WR�WKH�PDQGLEXODU�FDQDO�ZHUH�VLJQL¿FDQWO\�IDUWKHU��P < 0.05). 
,Q� WHUPV�RI�JHQGHU�� WKH�DSH[�WR�PDQGLEXODU�FDQDO�GLVWDQFH�RI�IHPDOH�VXEMHFWV�ZDV�
VLJQL¿FDQWO\�ORZHU�WKDQ�WKDW�RI�PDOH�VXEMHFWV��P < 0.05).

Conclusion
,Q�GHQWLVWU\��EHIRUH�VXUJLFDO�DQG�HQGRGRQWLF�WUHDWPHQWV�WR�EH�DSSOLHG�WR�PDQGLEXODU�
posterior teeth, a 3D examination should be performed and the proximity of the roots 
ZLWK�WKH�PDQGLEXODU�FDQDO�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ��7KLV�LV�YHU\�LPSRUWDQW�
to prevent nerve damage and increase treatment success.
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ÖZ
Amaç
%X�oDOÕúPDQÕQ�DPDFÕ�PDQGLEXODU����SUHPRODU�����YH����PR-
ODU�DSHNVOHULQLQ�PDQGLEXODU�NDQDOD�RODQ�PHVDIHVLQL�GH÷HU-
OHQGLUPHNWLU�

Gereç ve Yöntemler
$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWHVL�$÷Õ]��'Lú�YH�
dHQH�5DG\RORML�$QDELOLP�'DOÕ�YHUL�WDEDQÕ�DUúLYLQGHQ�HOGH�
HGLOHQ�������\Dú�DUDVÕ����KDVWDQÕQ��n� �����.RQLN�,úÕQOÕ�
%LOJLVD\DUOÕ� 7RPRJUD¿� J|U�QW�OHUL� DQDOL]� HGLOGL�� dDOÕú-
PD�JUXSODUÕ��������*UXS������������*UXS����������*UXS�
���ROPDN��]HUH���JUXED�D\UÕOPÕú�YH�KHU�oDOÕúPD�JUXEXQD�
HúLW�VD\ÕGD�NDWÕOÕPFÕ�GDKLO�HGLOPLúWLU�����NDWÕOÕPFÕQÕQ���
L�
��������HUNHN�YH���
L���������NDGÕQ�ELUH\OHU�ROXúWXUPDN-
WDGÕU�� .RURQDO� NHVLWOHUGH�PDQGLEXODU� ��� SUHPRODU� DSHNV��
���YH����PRODU�GLúOHULQ�PH]LDO�YH�GLVWDO�N|N�DSHNVOHUL� LOH�
PDQGLEXODU�NDQDOÕQ��VW�VÕQÕUÕ�DUDVÕQGDNL�PHVDIH�PLOLPHWUH�
�PP��FLQVLQGHQ�KHVDSODQPÕúWÕU��dDOÕúPDPÕ]GD�\Dú�YH�FLQ-
VL\HWH�J|UH�IDUNOÕOÕNODU�GD�DQDOL]�HGLOGL�

Bulgular
+HU� LNL� NDGUDQGDNL� ��� PRODU� GLúOHULQ� DSHNV�PDQGLEXODU�
NDQDO�PHVDIHVL�KHP�PH]LDO�KHP�GH�GLVWDO�N|NOHU�DoÕVÕQGDQ�
LQFHOHQGL÷LQGH�� D\QÕ�NDGUDQGDNL�GLúOHUH�J|UH� LVWDWLVWLNVHO�
RODUDN�GDKD�\DNÕQ�ROGX÷X�J|U�OG���P����������*UXS��
GH�
GH÷HUOHQGLULOHQ�GLúOHULQ�N|N�DSHNVOHUL�PDQGLEXODU�NDQDOD�
DQODPOÕ�GHUHFHGH�\DNÕQNHQ��*UXS��
WHNL�GLúOHULQ�DSHNVOH��
ULQLQ�PDQGLEXODU�NDQDOD�RODQ�PHVDIHOHUL�DQODPOÕ�GHUHFHGH�
X]DN�L]OHQPLúWLU��P����������&LQVL\HW�DoÕVÕQGDQ��NDGÕQ�EL-
UH\OHULQ�DSHNV�PDQGLEXODU�NDQDO�PHVDIHVL�HUNHN�ELUH\OHUH�
J|UH�DQODPOÕ�RODUDN�GDKD�G�ú�N�EXOXQPXúWXU��P < 0.05).

Sonuç
'Lú� KHNLPOL÷LQGH� PDQGLEXODU� SRVWHULRU� GLúOHUH� X\JX-
ODQDFDN� FHUUDKL� YH� HQGRGRQWLN� WHGDYLOHU� |QFHVLQGH� �%�
PXD\HQH�\DSÕOPDOÕ�YH�N|NOHULQ�PDQGLEXODU�NDQDO�LOH�RODQ�
\DNÕQOÕ÷Õ�J|]�|Q�QGH�EXOXQGXUXOPDOÕGÕU��%X�GXUXP�VLQLU�
KDVDUÕQÕ� |QOHPHN�YH� WHGDYL� EDúDUÕVÕQÕ� DUWWÕUPDN� LoLQ� oRN�
|QHPOLGLU�

Anahtar Sözcükler
.RQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUD¿��øQIHULRU�DOYHRODU�VLQLU��
0DQGLEXODU�NDQDO�

INTRODUCTION
The mandibular nerve (V3), one of the three branches of 
the trigeminal nerve, is the largest branch of the trigemi-
QDO�QHUYH�DQG�FDUULHV�ERWK�PRWRU�DQG�VHQVRU\�¿EHUV��7KLV�
nerve provides sensory innervation of the mandible, lower 
WHHWK�DQG�VXUURXQGLQJ�WLVVXHV��,W�LV�DOVR�UHVSRQVLEOH�IRU�WKH�
general sensation of the anterior two-thirds of the tongue. 
,W�DVVXPHV�PRWRU�FRQWURO�RI�WKH�PDVWLFDWRU\�PXVFOHV��PDV-
seter, temporal, pterygoid) and several small muscles, and 
WUDQVPLWV�VHQVDWLRQ�WR�WKH�VNLQ�RI�WKH�WHPSRUDO�UHJLRQ��SDUW�
of the external auricle and the external auditory canal. The 
mandibular nerve, which also innervates the capsule of the 
WHPSRURPDQGLEXODU� MRLQW�� KDV� DQ� LPSRUWDQW� UROH� LQ� ERWK�
sensory and motor functions (1-4).

The posterior part of the mandibular nerve divides into 
WZR�LPSRUWDQW�EUDQFKHV��WKH�LQIHULRU�DOYHRODU�QHUYH��,$1��
DQG� WKH� OLQJXDO� QHUYH��7KH� ,$1� FDUULHV� ERWK�PRWRU� DQG�
VHQVRU\�¿EHUV��IROORZLQJ�D�SDWK�FORVH�WR�WKH�LQQHU�VXUIDFH�
RI� WKH� ODWHUDO�SWHU\JRLG�PXVFOH��6HQVRU\�¿EHUV� LQQHUYDWH�
the teeth, gums and surrounding tissues of the mandible, 
ZKLOH�PRWRU�¿EHUV�VWLPXODWH�WKH�P\ORK\RLG�PXVFOH�DQG�WKH�
anterior belly of the digastric muscle. The lingual nerve 
transmits general sensation to the anterior two-thirds of 
the tongue, contributing to the sensitivity of the tongue 
and oral mucosa (1-4).

The mandibular canal is a structure that carries the inferior 
alveolar neurovascular bundle and follows a pathway to 
the mental foramen. Within the mandible, it runs down-
ward and forward along the ramus in an inclined manner, 
ZKLOH� LW� IROORZV� D� KRUL]RQWDO� FRXUVH� LQ� WKH� ERG\� RI� WKH�
mandible. The anterior part of the canal reaches the men-
WDO� IRUDPHQ� DQG� WKHQ� WXUQV� EDFNZDUGV� WKURXJK� WKH� IRUD-
men, forming the anterior ring structure (5). The accessory 
PHQWDO�QHUYH�LV�D�EUDQFK�RI�WKH�,$1��XVXDOO\�DULVLQJ�IURP�
a foramen separate from the mandibular canal and located 
in the anteroinferior part of the mental foramen (6).

,$1� LQMXU\� FDQ� RFFXU� IRU� D� YDULHW\� RI� UHDVRQV��$PRQJ�
WKHVH��ORFDO�DQHVWKHWLF�LQMHFWLRQV�GXULQJ�GHQWDO�SURFHGXUHV��
which may inadvertently damage the nerve, are promi-
nent. Especially surgical removal of third molars is a com-
PRQ�ULVN�IDFWRU�GXH�WR�LWV�FORVH�SUR[LPLW\�WR�WKH�QHUYH��,Q�
addition, damage to the nerve canal during dental implant 
applications and endodontic treatments can also lead to 
LQMXU\�� ,Q� DGGLWLRQ�� DEODWLRQ� VXUJHULHV� WR� UHPRYH� SDWKR-
ORJLF�WLVVXHV��WUDXPDV�LQ�WKH�MDZ�UHJLRQ�DQG�RUWKRJQDWKLF�
VXUJHULHV� WR�FRUUHFW� MDZ�GHIRUPLWLHV�DUH�RWKHU�FRQGLWLRQV�
WKDW�PD\�WKUHDWHQ�WKH�LQWHJULW\�RI�WKH�,$1��,Q�GLIIHUHQW�VWX��
GLHV��QHUYH�LQMXULHV�ZLWK�WUDQVLHQW�VHQVRU\�LPSDLUPHQW�DQG�
spontaneous recovery have been encountered (7-9).

1HUYH� LQMXULHV�FDQ�PDQLIHVW�FOLQLFDOO\�ZLWK� VLJQV�RI� ORVV�
of sensory function, for example anesthesia or hypoesthe-
sia. These conditions often present with a complex picture 
of neurogenic disturbances such as paresthesia (abnormal 
sensations), dysesthesia (abnormal sensations that cause 



Akd Dent J  2024;3(3)Esen E. et al.

137

discomfort) or allodynia (sensations of pain in response to 
VWLPXOL�WKDW�GR�QRW�QRUPDOO\�FDXVH�SDLQ���$OWKRXJK�SHUPD-
nent neurosensory damage may occur in some cases after 
LQMXU\�� WKH�FDSDFLW\�RI�QHUYHV�WR�KHDO�FDQQRW�EH�XQGHUHV-
WLPDWHG��,Q�PRVW�FDVHV��DW�OHDVW�D�SDUWLDO�UHFRYHU\�SURFHVV�
is observed, which can be quite promising depending on 
the ability of the nerve to regenerate and the overall health 
status of the individual (7-10).

The close anatomical relationship between the root api-
FHV� RI� WKH� SRVWHULRU�PDQGLEXODU� WHHWK� DQG� WKH� ,$1�PD\�
LQFUHDVH� WKH�ULVN�RI�QHUYH� LQMXU\��HVSHFLDOO\� LQ�GHQWDO� LQ-
terventions performed behind the mental foramen. The 
SUR[LPLW\�RI�WKH�,$1�WR�WKH�URRWV�RI�ORZHU�PRODUV�DQG�SUH-
molars is of great clinical importance, especially during 
invasive surgical procedures and traditional root canal 
treatments. This proximity may affect the treatment pro-
FHVV�E\�LQFUHDVLQJ�WKH�ULVN�RI�QHUYH�LQMXU\������

7KH�,$1�PD\�H[SHULHQFH�GLUHFW�QHUYH�GDPDJH�DV�D�UHVXOW�
of excessive instrumentation, instruments used to clean 
DQG�VWHULOL]H�WKH�URRW�FDQDO��RU�H[FHVVLYH�H[WUXVLRQ�RI�URRW�
FDQDO� ¿OOLQJ� PDWHULDOV�� 6XFK� WUDXPD� FDQ� FDXVH� SK\VLFDO�
damage to the nerve (12-14). To prevent or reduce this 
ULVN�� LW� LV�YHU\�LPSRUWDQW� WR�XWLOL]H��'�LPDJLQJ�WR�HYDOX-
DWH�WKH�SRVLWLRQ�RI�WKH�,$1�DQG�RWKHU�QHUYH�VWUXFWXUHV�DQG�
their neighborhood with surrounding anatomical struc-
tures.  Cone Beam Computed Tomography (CBCT) was 
introduced for dentomaxillofacial imaging due to the clin-
ical necessity of cross-sectional imaging in dental practice 
and is widely used due to its lower dose, cost and scan 
time compared to Computed Tomography (CT) (15). Den-
WLVWV�FDQ�WDNH�PHDVXUHV�WR�PLQLPL]H�WKH�ULVN�RI�,$1�LQMXU\�
during surgical and endodontic procedures in the mandib-
ular region with the help of CBCT during diagnosis and 
treatment planning (11).

Since the relationship of the mandibular posterior tooth 
roots with the mandibular canal may affect the treatment 
plan and the post-treatment process, it is important to have 
information about the proximity of the tooth roots to the 
canal. We can get detailed information about this situation 
ZLWK�&%&7��,Q�WKLV�VWXG\�����&%&7�LPDJHV�REWDLQHG�IRU�
YDULRXV�UHDVRQV�ZHUH�DQDO\]HG�WR�HYDOXDWH�WKH�SUR[LPLW\�
of the lower 2nd premolar, lower 1st and 2nd molar tooth 
apices with the mandibular canal.

MATERIAL and METHODS
The radiologic images used in our study were selected 
from the database archive of Maxillofacial Radiology of 
$NGHQL]�8QLYHUVLW\�)DFXOW\�RI�'HQWLVWU\��

CBCT images of 99 patients aged 16-60 years were evalu-
DWHG��,QFOXVLRQ�FULWHULD�ZHUH��(1) optimal image quality, (2) 
no craniofacial anomaly history of trauma, (3) all maxil-
lary and mandibular posterior teeth (except wisdom teeth), 
(4) no pathologies such as cyst-tumour-periapical lesions 
around the roots of the teeth to be evaluated (mandibular 

�QG�SUHPRODU���VW�DQG��QG�PRODUV���$W�WKH�VDPH�WLPH��WHHWK�
with anatomical variations were not included in the study. 
Measurements were made using single-rooted mandibular 
2nd premolars and two-rooted mandibular molars.

CBCT images were obtained with the Veraview X800 (J 
0RULWD�&R���.\RWR��7RN\R��-DSDQ��DFFRUGLQJ�WR�WKH�PDQX-
IDFWXUHU
V�LQVWUXFWLRQV��)29����[��������P$�����NY3�DQG�
����� V���$OO�&%&7� VFDQV�ZHUH� HYDOXDWHG� LQ� ��PP� WKLFN�
FRURQDO��D[LDO�DQG�VDJLWWDO�VOLFHV��7KH�VFDQV�ZHUH�DQDO\]HG�
XVLQJ�L�'L[HO��9HUVLRQ����������-�0RULWD�&R���VRIWZDUH��$OO�
LPDJHV�ZHUH�VDYHG�LQ�',&20��'LJLWDO�,PDJLQJ�DQG�&RP-
PXQLFDWLRQV�LQ�0HGLFLQH��IRUPDW��$OO�&%&7�LPDJHV�ZHUH�
retrospectively reviewed by a maxillofacial radiologist 
specialist and two endodontists with more than 3 years of 
experience in CBCT.

The distances between the mandibular canal and the root 
apices of the 2nd premolars, 1st and 2nd molars were 
measured according to the method previously described 
E\�%�UNOHLQ� HW� DO�� ������8QOLNH� WKH� VWXG\� RI�%�UNOHLQ� HW�
al. 3rd molars were not included in the evaluation. The 
shortest distances between the root apex and the outermost 
edges of the mandibular canal were measured in coronal 
VHFWLRQV�ZKHUH�WKH�PDQGLEXODU�FDQDO�FRXOG�EH�WUDFHG�EDFN-
ZDUGV�WKURXJK�WKH�PHQWDO�IRUDPHQ��)LJ������

Figure 1. The distance between the distal root apex of tooth 47 and the 
upper border of the mandibular canal in the coronal section CBCT image.

The coronal sections were created orthogonal to the oc-
FOXVDO� SODQH�� GH¿QHG� DV� WKH� WULDQJXODU� SODQH� IRUPHG� E\�
the cutting edges of the lower incisors and the tip of the 
PHVLREXFFDO� WXEHUFOH� RI� WKH� ¿UVW� PDQGLEXODU� PRODU��$OO�
measurements were performed independently by three ob-
VHUYHUV�DQG�PHDQ�YDOXHV�ZHUH�FDOFXODWHG��,Q�FDVH�RI�DQ\�
disagreement in the measurements or if the values differed 
by more than 1 mm, they were re-evaluated and recorded 
after consensus was reached.
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Data analysis
'DWD�ZHUH� DQDO\]HG� XVLQJ� 6366� 6WDWLVWLFV� IRU�:LQGRZV�
YHUVLRQ������ ��,%0�6366��&KLFDJR�� ,/��86$�� VRIWZDUH��
6LQFH�WKH�VDPSOH�VL]H�ZDV�!�����WKH�FRQIRUPLW\�WR�QRUPDO�
distribution was evaluated with the Kolmogorov-Smirnov 
test. Gender groups that did not show normal distribution 
ZHUH� DQDO\]HG�ZLWK�0DQQ�:KLWQH\�8�7HVW� DQG� DJH� DQG�
WRRWK� JURXSV� ZHUH� DQDO\]HG� ZLWK� .UUXVNDO�:DOOLV� 7HVW��
)RU�SRVW�KRF�HYDOXDWLRQ��FRPSDULVRQV�ZHUH�PDGH�EHWZHHQ�
WRRWK�JURXSV�ZLWK�7DPKDQH�7�WHVW��7KH�3�YDOXHV�OHVV�WKDQ�
�����ZHUH�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQL¿FDQW�

RESULTS
Our study included a total of 99 participants between the 
ages of 16-60 years and the study groups were divided 
into 3 groups as 16-30 (Group 1), 31-45 (Group 2), <45 
(Group 3) and equal number of participants were included 
in each study group. Of the 99 participants, 51 (51.5%) 
were male and 48 (48.5%) were female.

Table 1 shows the distance of the root apices of the right-
OHIW�SUHPRODUV�DQG�PRODUV�WR�WKH�PDQGLEXODU�FDQDO��,Q�WKH�
HYDOXDWLRQ�RI�DOO�WRRWK�JURXSV��WKH�PRVW�VWULNLQJ�¿QGLQJ�RQ�
both sides was the proximity of the 2nd molar apices to the 
mandibular canal border. The apices of the 2nd premolars 

were closer to the mandibular canal compared to the 1st 
molars.

The distance of the apices to the mandibular canal was 
compared between the three age groups and statistical dif-
ferences were observed between all age groups. While the 
root apices of the teeth evaluated in Group 1 were sig-
QL¿FDQWO\�FORVHU�WR�WKH�PDQGLEXODU�FDQDO��WKH�GLVWDQFHV�RI�
the apices of Group 3 to the mandibular canal were sig-
QL¿FDQWO\� IDUWKHU� �P� �� �������$FFRUGLQJ� WR� WKLV� UHVXOW�� LW�
was noted that as the age group increased, the distance 
of the apices to the mandibular canal increased in direct 
SURSRUWLRQ���,Q�WHUPV�RI�JHQGHU��WKH�DSH[�PDQGLEXODU�FDQDO�
GLVWDQFH�RI� IHPDOH� VXEMHFWV�ZDV� VLJQL¿FDQWO\� ORZHU� WKDQ�
WKDW�RI�PDOH�VXEMHFWV��P < 0.05).

,Q�RXU�VWXG\��WKH�WHHWK�ZHUH�DOVR�FRPSDUHG�DPRQJ�WKHP-
selves and the apex-mandibular canal distance of the 
2nd molars belonging to both quadrants was statistically 
shorter than the teeth in the same quadrant (P < 0.05). The 
mean distances of the other teeth are shown in Table 1 and 
no statistical difference was observed between these teeth. 
,Q�DGGLWLRQ�������������RI�WKH�GLVWDO�URRW�DSLFHV�RI� WHHWK�
37 and 47, 21 (21.2%) of the mesial root apex of tooth 37, 
and 24 (24.2%) of the root apex of tooth 47 were directly 
related to the mandibular canal.

DISCUSSION
The distance between the root apices of mandibular teeth 
and the mandibular canal has been extensively studied 
LQ�WKH�OLWHUDWXUH������DQG�LW�KDV�EHHQ�HPSKDVL]HG�WKDW�WKLV�
relationship may have important clinical consequences, 
especially in terms of dental treatments and surgical inter-
ventions. These studies evaluated the distance differences 
between different age groups, genders and sides, and pro-
vided important data using various radiographic methods 
to understand the spatial relationship of the mandibular 
canal with the tooth roots. 

Before the introduction of CBCT technology into clini-
cal use, relationships with mandibular posterior teeth 
were usually evaluated by anatomical studies on cadav-
HULF� VSHFLPHQV��+RZHYHU�� VXFK� VWXGLHV� KDG� D� VLJQL¿FDQW�
OLPLWDWLRQ�GXH�WR�WKH�OLPLWHG�VDPSOH�VL]H��ZKLFK�PDGH�WKH�

JHQHUDOL]DELOLW\�RI�WKH�UHVXOWV�GLI¿FXOW�������7KH�PDLQ�DLP�
of this study was to examine in detail the spatial relation-
ship between the mandibular posterior teeth and the MC 
of the second premolar and the mandibular posterior teeth 
using CBCT scans, which have been suggested to have su-
perior imaging capabilities that overcome the limitations 
of two-dimensional radiographs. 

Various studies (11,15,17-19) have shown that the dis-
WDQFH�EHWZHHQ�WKH�,$1�DQG�PDQGLEXODU�PRODU�URRWV�LV�VWD-
WLVWLFDOO\�VLJQL¿FDQWO\�VKRUWHU�LQ�IHPDOH�SDWLHQWV�FRPSDUHG�
WR�PDOH�SDWLHQWV�� ,Q�RXU�VWXG\��ZH�REVHUYHG� WKDW� WKH�GLV-
WDQFHV�IURP�WKH�URRW�DSLFHV�WR�WKH�,$1�VKRZHG�VLJQL¿FDQW�
GLIIHUHQFHV�DFFRUGLQJ�WR�JHQGHU��UHJDUGOHVV�RI�WKH�WRRWK��,Q�
males, this distance was measured as 3.76 ± 1.09 mm on 
DYHUDJH��ZKHUHDV� LQ� IHPDOHV�� LW�ZDV�VLJQL¿FDQWO\�VKRUWHU�
and was found to be 3.22 ±  0.93 mm on average.  

Table 1. Distances from the root apices to the mandibular canal (mm).
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This difference may be attributed to the fact that men 
generally have a larger body structure and the distance 
between the MC and the root apices is wider. Therefore, 
ZRPHQ�PD\�EH�DW�KLJKHU�ULVN�RI�,$1�LQMXU\�GXULQJ�VXUJL-
cal or endodontic procedures (15).

3UHYLRXV�VWXGLHV�(11,15,17,18) have shown that age affects 
WKH�GLVWDQFH�RI�WKH�,$1�IURP�WKH�PDQGLEXODU�WRRWK�URRWV��
,W�KDV�EHHQ�REVHUYHG�WKDW�WKLV�GLVWDQFH�LV�VKRUWHU�LQ�\RXQJ�
patients and increases with increasing age. This is pro- 
bably related to the structural changes that the craniofacial 
complex undergoes throughout life (11).

Swasty et al. (20) reported that vertical growth continues 
in the mandibular molar region with advancing age (40-49 
years), but after this period, a decrease in measurements is 
REVHUYHG��,Q�RXU�VWXG\��LW�ZDV�IRXQG�WR�EH�FORVHU�WR�WKH�LQ-
ferior alveolar canal in the age group between 16-30 years. 
$OMDUERX�et al.. (21) found that the distance from the root 
DSLFHV� WR� WKH� ,$1� VKRZV� D� SURJUHVVLYH� LQFUHDVH� LQ� WKH�
anterior direction starting from the distal root of the sec-
RQG�PRODU� WR� WKH�PHVLDO� URRW�RI� WKH�¿UVW�PRODU��6LPLODU-
O\��$NVR\�et al.. (11) examined the relationship between 
WKH�PDQGLEXODU�WHHWK�DQG�WKH�,$1�LQ�GHWDLO�DQG�IRXQG�WKDW�
WKH� VHFRQG�PRODU�ZDV� ORFDWHG� VLJQL¿FDQWO\� FORVHU� WR� WKH�
,$1�WKDQ�WKH�¿UVW�PRODU�DQG�SUHPRODU�WHHWK��7KH�¿QGLQJV�
REWDLQHG� LQ� RXU� VWXG\� DUH� FRQVLVWHQW�ZLWK� WKHVH� GDWD�� ,Q�
particular, 30.3% of the distal roots of the second molars, 
24.2% of the mesial root of the right second molar and 
21.2% of the mesial root of the left second molar were 
GLUHFWO\�FRQQHFWHG�WR�WKH�,$1��7KHVH�UHVXOWV�FRLQFLGH�ZLWK�
previous studies in the literature and support the present 
GDWD�� ,Q�DGGLWLRQ��%XUNOHLQ�et al. (15) also found similar 
results in their studies using comparable methods, thus 
UHLQIRUFLQJ�WKH�JHQHUDO�VFLHQWL¿F�RSLQLRQ�RQ�WKH�VXEMHFW��

CONCLUSION
,W�LV�YHU\�LPSRUWDQW�IRU�GHQWLVWV�WR�KDYH�LQIRUPDWLRQ�DERXW�
DQDWRPLFDO� ORFDOL]DWLRQV� DQG� YDULDWLRQV� EHIRUH� WUHDWPHQW�
when using CBCT to prevent complications in surgical 
and endodontic treatments to the posterior region of the 
PDQGLEOH�DQG�WR�LQFUHDVH�WKH�VXFFHVV�RI�WKH�WUHDWPHQW��$O-
though CBCT is very advantageous in the examination of 
the dentomaxillofacial region, 3D imaging should not be 
used before every treatment, it should only be employed 
when necessary to avoid unnecessary exposure to the pa-
WLHQW��DQG�LW�VKRXOG�DOVR�EH�NHSW�LQ�PLQG�WKDW�LW�KDV�D�KLJK�
UDGLDWLRQ�GRVH�FRPSDUHG�WR�FRQYHQWLRQDO�UDGLRJUDSKV��$V�
shown in our study, especially the mandibular 2nd molars 
should be treated with extra caution when involving the 
root of this tooth due to their close proximity to the man-
dibular canal and the high proportion of their distal roots 
directly related to the mandibular canal.  
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