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Abstract

INTRODUCTION. The mandibular canal (MC) is a critical anatomical structure that houses the inferior alveolar
nerve (IAN). Its juxtaposition to the apices of the mandibular posterior teeth has significant clinical conse-
quences for dental implant placement and endodontic procedures. Despite its importance, limited data exist
on its anatomical variations in the Eastern Indian population.

AIM. This study aimed to evaluate the distances between the MC and root apices of mandibular premolars and
molars, considering age and sex differences.

MATERIALS AND METHODS. This retrospective Cone Beam Computed Tomography (CBCT)-based obser-
vational study included 111 participants aged 18-50 years. Distances from the MC to the root apices of man-
dibular premolars and molars were measured using CBCT scans. Spearman’s correlation test was employed
to assess the relationship between age and the measured distances. Distances between genders were com-
pared using the Mann-Whitney test, and Friedman’s ANOVA analyzed intragroup variations. An alpha level of
five percent was considered as a level of statistical significance.

RESULTS. A positive correlation was observed between age and the distance from the MC to root tips. Males
exhibited greater distances compared to females. Significant pairwise comparisons showed differences be-
tween the second premolar and both roots of the first and second molars. No discernible differences were
found between sides (right versus left). Notably, molar root tips, especially second molars were closest to the
MC, with distal roots showing the greatest variability.

CONCLUSIONS. The study emphasizes the necessity of precise preoperative evaluations in endodontics and
implantology to reduce the incidence of IAN injuries by highlighting age-related increases in the MC to tooth
root apices distances, especially in males.
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Pesiome

BBELEHWE. HuxHeuventocTHoM kaHan (HYK) asngeTcsa BaXKHOM aHAaTOMUYECKON CTPYKTYPON, coaepxallen
HUxHeventocTHo Heps (HYH). Ero 61m3ocTb kK BEpxXyLLKaM KOPHEN 3aaHUX 3yO0OB HUXHEWN YenioCcTu nmeeT
CYLLLECTBEHHbIE KJIMHMYECKME MOCNEeACTBUS NP NPOBEAEHUN AeHTaNlbHOM UMMIaHTauum 1 3HO040HTHNYe-
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CKOro fieyeHuns. HecMoTps Ha 3HaYMMOCTb JaHHOW CTPYKTYPbI, CyLWecTByeT OrpaHN4eHHOe KOIMYeCTBO AaH-
HbIX O ee aHaTOMMYECKMX Bapuaumnsax Cpean HaceneHnsa BOCTouHom NHgun.

LIESTb. OueHuTb pacctosHue mexay HYK 1 BepxyLukaMmmn KOpHen NPeMOsIIPOB 1 MONSIPOB HUXHEN YenioCcTu
C Y4€TOM BO3PACTHbIX U MOMOBbIX PA3/INHUA.

MATEPUAJBI N METOAbI. B peTpocnekTuBHOE 06CEpPBALMOHHOE UCCIEA0BAHME HA OCHOBE KOHYCHO-y-
yeBON kKoMMbloTepHoM Tomorpadpum (KJIKT) 6binm BkatoveHbl 111 yyacTHUKoB B Bo3pacTte oT 18 oo 50 ner.
PaccTosaHusa ot HYK 0o BepxyLiek KopHen NPeMONSPOB U MONSPOB HUXHEN YENIOCTU N3MEPSNNCH MO AAHHBLIM
KJIKT. Ons oueHKn KOPPENSILUUn Mexay BoO3pacToM N USBMEPEHHBLIMU PACCTOAHMAMU NPUMEHSICS KOppens-
LUMOHHBIN TecT CnupmeHa. CpaBHEHUE PACCTOSHUIA MeXAY MYXYMHAMU U XEHLLMHAMWN NPOBOANIIOCE C UC-
Nonb30BaHMeEM Kputepmnsa MaHHa-YUTHW, a BHYTPUrpynnoBbIE PA3INYMG aHAIN3NPOBANCH C MOMOLLbIO AUC-
nepcuoHHoro aHanusa Ppuamana. CTatmcTnyeckas 3HaYMMOCTb yCTaHaBAMBanach Ha yposHe 5% (o = 0,05).
PE3YJIbTATbI. BeiiBneHa nonoxmtenbHasa KOppensums mexay Bo3pactomMm 1 pacctosHuem ot HYK oo Bep-
XyLleK KOpHel 3y60B. Y MyX4MH AaHHble PACCTOSHUSA Oblnn OOMbLUE, YEM Y XEHLLMH. 3HAYMMbIE NapHble
pasnuuns HabniaanMcb MeXAy BTOPbIM MPEMOAISPOM U 060MMM KOPHSIMW MEPBOr0 U BTOPOro MOJISPOB.
CyLUeCTBEHHbIX pa3nuuuii Mexay NpaBon 1 IEBOV CTOPOHAMK He 0OHapyxeHo. Hanbonee 6nmn3koe pacno-
noxexue k H4K otmevanoch y KOpHei MonsipoB, 0COHBEHHO BTOPbLIX MOISPOB, NPU 3TOM ANCTasIbHbIE KOPHW
L0EMOHCTPUPOBANN HaMBObLLYI0 UBMEHYNBOCTb.

BbIBOAbl. HacTosilee nccnegoBaHne nog4yepkmuBaeT BaXXHOCTb TOYHOM npeaonepauuoHHON OUEHKN B 9H-
LOAOHTUM N UMNAAHTONOMMN SN MUHUMU3ALLUM PUCKA NOBPEXAEHNSA HMXKHEYENIOCTHONO HEpPBA. YCTAHOB-
NleHo, 4To pacctosHme oT HYK 00 BepXxyLllek KOpHel yBenmimMBaeTcs ¢ BO3pacTOM, OCOOEHHO Y MYXUMH, YTO
HEe0oOX0ANMO YYMTbIBATbL NPU NAAHUPOBAHUM XUPYPIrMYECKMX BMELLIATENbCTB.

KnioueBble cnoBa: CTapeHue, KOHYCHO-y4eBasi KOMMboTepPHast TOMOrpadus, HUXHEYENOCTHOM HepPB, HUX-
HeventoCTHOM KaHan, BepxyLuka 3y6a

UHdopmauumsa o ctatbe: noctynuna — 05.11.2024; ncnpaeneHa — 27.12.2024; npunsata — 03.02.2025
KoH$AUKT nHTepecoB: ABTOPLI CO0OLLAOT 06 OTCYTCTBUN KOHPNUKTA UHTEPECOB.
BnaropgapHocTu: duHaHCcupoBaHue 1 HAnBMAYyabHble 61arofapHOCTY A5 AeKNapupoBaHUs OTCYTCTBYIOT.

Ana umtupoBanua: Mongan M., Har P., ac A., Mangan K., Mon T., Aac C., Mypmy J1.b., Caxa K.K. OueHka
PacCTOAHUS MeXay BepXyLUKaMn KOPHel 3aaHUX 3yO0B HUXXHEN YENIOCTU N HAXHEYENIOCTHLIM KaHaIoM: UC-
cnegoBaHUEe C UCMOJIb30BAHNEM KOHYCHO-NTy4EBOW KOMMbIOTEPHOW TOMOrpadum B MHOMNCKOK cybnonyns-
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INTRODUCTION

The mandibular canal (MC), a bony passageway
within the mandible, houses the mandibular nerve. This
canal, which begins near the mandibular foramen, con-
cludes at the mental foramen, roughly aligning with the
second premolar teeth [1].

The intricate architecture of the MC, including its
course and the positioning of its openings, is dictated by
the branching pattern of blood vessels and the canal’s
proximity to the mandibular arch. This arrangement fa-
cilitates the innervation of the lower molars, premolars,
lower lip, and chin, thereby ensuring optimal function of
the stomatognathic system [2].

The MC’s location and anatomical traits might differ
depending on the individual and ethnic group.

Given that certain dental procedures have the po-
tential to harm the inferior alveolar nerve (IAN), the dis-
tance between the MC and the root apices of the man-
dibular molars and premolars is clinically significant.
These operations consist of dental implants, periradi-
cular surgery, endodontic therapy, and third molar ex-
traction [3; 4]. Furthermore, the majority of mandibu-
lar nerve lesions have been seen in conjunction with
second molar therapy. Nevertheless, premolars and
permanent mandibular first molars may also experi-
ence this. Cone-beam computed tomography (CBCT),
widely used across dental specialties, provides pre-
cise, sensitive, and noninvasive three-dimensional re-
constructions of maxillofacial structures, overcoming
the limitations of conventional imaging, such as over-
lapping, geometric distortion, and localization errors.

Before beginning any endodontic intervention, doc-
tors must have a comprehensive awareness of the ana-
tomical variety and relative placement of the MC in or-
der to plan therapy properly.

This study was conducted to evaluate MC'’s relation-
ship to the root apices of the mandibular posterior teeth
using CBCT images of an Indian subpopulation, taking
into account the landmark’s importance and the paucity
of research in this area within the Indian population.

MATERIALS AND METHODS

Sample size estimation and Image selection

This retrospective observational study was conduc-
ted in the Dental College, following approval from the
Institutional Ethics Committee (RADCH/EC/52/2024),
ensuring adherence to ethical standards.

Sample size calculation was done considering the
results of the previous study [5] with the distance be-
tween the second premolar’s root apices and the MC
as the main outcome variable. A minimal sample size
of 111 was determined using the G*Power Software
version 3.1.9.7 (Heinrich Heine University, Dusseldorf,
Germany). The computation was predicated on a t-test
model, which assumed a two-tailed significance level
(.= 0.05), an effect size of 0.7, and a ninety-five percent
power.

Bilaterally present, completely erupted mandibular
permanent canines, premolars, and molars with fully
developed, pathology-free apices were necessary
for inclusion. Patients under the age of 18, bone loss,

Tom 23 N2 1/2025 ‘ Endodont(cs


https://doi.org/10.36377/ET-0075

24 |

disease or congenital mandibular abnormalities, low-
quality CBCT scans, and prior endodontic treatment
were all excluded.

Thereby a total of 111 CBCT scans from the depart-
mental archives, acquired between 2018 and 2023 for
reasons unrelated to this study, were included in the fi-
nal analysis.

CBCT acquisition

CBCT images were captured using the SkyView CBCT
Scanner, a device manufactured by My-Ray Dental Ima-
ging in Imola, Italy. Gray levels of 4096 (12-bit) at 90 kV
and 10 mA were used to operate the scanner. The digital
pictures were imported into the iRYS viewer application
after being exported from Skyview CBCT Scanner.

The distance measurements were performed using
the IRYS SkyView CBCT software. The CBCT scans were
first loaded into the software, and the distance mea-
surement tool, accessible via the toolbar, was selected.
The sagittal, coronal, and axial views were aligned to
ensure a clear visualization of the inferior border of the
mandible, the root apex of the second premolars, the
mandibular molars, and the MC (Fig. 1). The cursor was
then placed on the apex of the respective teeth to mark
the first point and subsequently dragged to the nearest
point on the MC to mark the second point. The software
displayed the measured distance, which was verified for
accuracy and recorded for analysis (Fig. 2).

CBCT assessment

Two trained and calibrated observers (MP and NR),
analyzed all CBCT images using specialized viewing
software to ensure consistent interpretation. The ob-
servers reviewed the images to reach a consensus, and
any disagreements were resolved through a definitive

: 0.181Tmng

Puc. 1. Kocoli carutTanbHbii pa3pes, NpoCnexnBaoLwmni

HMXKHEYENIOCTHOM KaHa U ero OTHOLWEHME K BepxyLuke

BTOPOro npemMondpa, a Takxe K Me3nasibHOMYy 1 oUCTaJIbHOMY

KOPHSIM NepBOro 1 BTOPOro MOISIPOB

dHdodoHmus
————TLT
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Fig. 1. Oblique sagittal section tracing the mandibular canal
and its relationship to the apex of the second premolar as well
as the mesial and the distal roots of the first and second molars

evaluation by an endodontist (DS). The intra-class cor-
relation coefficient was utilized to assess inter-observer
agreement, which yielded a value of 0.98, indicating ex-
cellent agreement.

Statistical Analysis

IBM Statistical Package for the Social Sciences for
Windows, Version 27.0, was used to perform statisti-
cal analysis after the gathered data was tabulated in
a spreadsheet using Microsoft Excel 2021. (IBM Corp.,
Armonk, NY). The gathered data was skewed, as demon-
strated by a Shapiro-Wilk test and a visual examination
of the box plots, normal Q-Q plots, and histograms.

The chi-square test was used to assess the cate-
gorical variables. Non-parametric testing was used to
assess the quantitative variables. The association be-
tween age and the outcome variables was determined
using Spearman’s rank correlation test. For intragroup
analysis, Friedman’s analysis of variance (ANOVA) was
employed, and for intergroup comparisons, the Mann-
Whitney test. The level of significance was defined as
a Pvalue of less than 5 percent.

RESULTS

In this study, 111 participants were included, consist-
ing of 57 females (51.35%) and 54 males (48.65%) with
no significant difference in sex distribution (P = 0.12).

Overall, the mean age was 25.5+7.1 years, with
a median (Interquartile range [IQR]) of 24(21-31) years.
Among females, the mean age was 24.3+6.16 years,
with a median (IQR) of 23 (20.5-27), and among males,
the mean age was 26.6 =7.86 years, with a median (IQR)
of 25 (21-32). There was no statistically significant dif-
ference in age distribution between the two groups
(P=0.84) (Table 1).

Fig. 2. Cross-sectional view illustrating
linear measurements between the root apex
and the Mandibular canal

Puc. 2. [onepeyHoe ceyveHue,
WNIOCTPMPYIOLLEE TNHENHBIE
M3MepeHUNs Mexay BepXyLUKO KOPHS
N HNXKHEeYEeNTiOCTHbIM KaHaJ10M
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Table 2 summarizes the descriptive characteristics
of the distance from the root apex to the MC for the sec-
ond premolars, first molars, and second molars, cat-

egorized by sides and genders.

On the right side, the distance of the root tip from
the MC for the second premolar was 4.16+2.07 mm,
with a median (IQR) of 4.0 (2.5-5.4) mm across all par-
ticipants. For females, the mean (+SD) was 3.95+2 mm
(median (IQR): 3.3 [2.5-5.1] mm), while for males, it was
4.39£2.13 mm (median (IQR): 4.5 [2.63-5.85] mm). For
the first molar (mesial root), the mean (+SD) across all
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participants was 4.98+2.54 mm, with a median (IQR):
(IQR) of 4.9 (2.8-6.3) mm. In females, the mean ((+=SD))
was 4.36+1.88 mm (median (IQR): 4.4 [2.75-5.85] mm),

while males exhibited a mean of 5.64+2.96 mm (median

Table 1. Demographic characteristics of study subjects
Ta6nuua 1. lemorpaduryeckmne xapakTepUCTUKM YHaCTHUKOB UCCIiea0BaHNS

(IQR): 5.35 [2.88-7.73] mm). The distal root of the first
molar tooth had an overall mean (£SD) of 4.99+2.5 mm
and a median (IQR) of 4.5 (3.1-6.7) mm. For females,
the mean (+SD) was 4.42+2.17 mm (median (IQR):
4.3 [2.65-5.95] mm), and for males, itwas 5.59+£2.71 mm
(median (IQR): 5.75 [3.3-7.98] mm). For the second molar
(mesial root), the overall mean (£ SD)was 3.75+£2.45 mm,

Characteristics Female Male Total Pvalue
Frequency (%)? 57 (51.35) 54 (48.65) 1 0.12N8
Age®
Mean=SD 24.3+6.16 26.6x7.86 25.5+71
Median (Q1-Q3) 23(20.5-27) 25(21-32) 24 (21-31) 0.84MN8
Min—Max 14-46 15-53 14-53

Note: ® analysed by the Chi-square Test; ® analysed by the Mann-Whitney Test; SD — standard deviation; Q1 - first quartile;
Q3 - third quartile; Q1-Q3 - inter-quartile range; Min — minimum value; Max — maximum value; ™ Mnot significant (P > 0.05),
* statistically significant (P < 0.05)
lpumeyaHus: ® aHanM3NPOBAHO C UCMONb30BAHMEM KPUTEPUS XU-KBAAPaT; ° aHaNIM3npoBaHO C UCMO/b30BAHMEM KPUTEPUS
MaHHa-YnTtHu; SD — ctaHpapTHoe oTknoHeHune; Q1 — nepBbii kBapTUnb; Q3 — TpeTuin kBapTuab; Q1-Q3 — MeXKBapPTUNbHbIN
pasmax; Min — MUHUMasbHOe 3HaYeHne; Max — MakcumasbHoe 3HadeHue; NS: HesHaummo (P > 0,05), * cTaTUCTUYECKU 3HAYNMO

(P<0,05)

Table 2. Descriptive statistics of the Distance of root tip from Mandibular Canal for different teeth according
to sides and gender

Ta611v|u,a 2. OnncatenbHaga cTaTucTmka PacCTOAHUNA OT BEPXYLUKN KOPHA 00 HUXHEYEeNtOCTHOro KaHana
A9 pa3JindHbIX 3y60|3 B 3aBMCMMOCTW OT CTOPOHbLI 1 nona

Left Right
Teeth Descrip?iw.e Female Male Total Female Male Total
characteristics
(n=57) (n=54) (N=111) (n=57) (n=54) (N=111)
Mean=SD 3.73+2 4.46+2.36 4.09+2.2 3.95+2 4.39+2.13 4.16+2.07
2" Premolar |Median (Q1-Q3) | 3.6 (2.1-5.05) | 4.2 (2.65-5.45) | 3.9(2.3-5.2) | 3.3(2.5-5.1) |4.5(2.63-5.85)| 4(2.5-5.4)
Min—Max 0.7-9.3 0.9-11.8 0.7-11.8 0.9-9.6 0.7-9.6 0.7-9.6
Mean+SD 4.19+1.86 5.04+263 4.7+2.32 4.36+1.88 5.64+2.96 | 4.98+2.54
Ja?s?;?%oot) Median (Q1-Q3) | 4.3(2.7-5.15) | 4.95(3.3-6.2) | 4.5(2.9-5.5) | 4.4 (2.75-5.85) |5.35 (2.88-7.73)| 4.9 (2.8-6.3)
Min—Max 0.7-9.4 1.3-117 0.7-11.7 0.9-9.2 11-13.4 0.9-13.4
Mean+SD 4.02+1.96 5.20+2.68 | 4.64%2.42 4.42+217 5.59+2.71 4.99+2.5
ggigg:agoot) Median (Q1-Q3) | 3.8(2.7-5.4) | 4.7(3-6.88) |4.3(2.9-5.9) | 4.3(2.65-5.95) | 5.75(3.3-7.98) | 4.5 (3.1-6.7)
Min—Max 1-8.9 1.3-11.1 1-11.1 1.1-10.9 11-11.6 11-11.6
Mean+SD 3.06+1.94 4.59+2 84 3.8+2.53 3.01+1.87 4.52+275 3.75+2.45
(ZIC/TerQiZlIaF:oot) Median (Q1-Q3) | 2.3(1.7-4) | 3.8(2.15-6.73) | 2.9(1.7-5.2) | 2.2(1.6-4.6) |3.8(2.28-6.93) | 3.2(1.7-5.5)
Min—Max 0.7-9.3 0.1-11 0.7-11 0.6-7.1 0.4-10.3 0.4-10.3
Mean+SD 2.73%1.71 4374275 3.53+2.41 2.68+1.66 4.19+2.78 3.41+2.39
(2;;‘;'32)0” Median (Q1-Q3) | 2.3 (1.5-3.45) | 3.15(2-6.43) | 2.8(1.8-5) | 2.1(1.3-4) | 3(1.98-6.55) | 2.8 (1.6-4.7)
Min—Max 0.7-8.1 0.7-10.3 0.7-10.3 0.4-6.6 0.6-10.3 0.4-10.3

Note: n — sample size per gender; N — total sample size; SD — standard deviation; Q1 - first quartile; Q3 — third quartile; Q1-Q3 -
inter-quartile range; Min — minimum value; Max — maximum value
lMpumeyvaHus: n — pa3mep BbIGOPKN Ans kaxaoro nona, N — o6wuii paamep BbiGopkn; SD — cTaHgapTHOE OTKNOHEHNE; Q1 —
nepBbIn kBapTUb; Q3 — TpeTnin kBapTunb; Q1-Q3 — MexKBapTUbHLIA padmax; Min — MMHUManbHoe 3HavyeHne; Max — makcu-
MasibHO€e 3HavyeHne
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and the median (IQR): (IQR) was 3.2 (1.7-5.5) mm. Fe-
males showed a mean (£SD) of 3.01+1.87 mm (median
(IQR): 2.2 [1.6-4.6] mm), while males showed a mean
of 4.52+2.75 mm (median (IQR): 3.8 [2.28-6.93] mm).
For the distal root of the second molar, the mean (=SD)
across all participants was 3.41+2.39 mm, with a me-
dian (IQR): (IQR) of 2.8 (1.6-4.7) mm. For females,
the mean (+SD) was 2.68+1.66 mm (median (IQR):
2.1 [1.3-4] mm), and for males, it was 4.19+2.78 mm
(median (IQR): 3.0 [1.98-6.55] mm).

On the left side, similar trends were observed.
The second premolar had an overall mean (+SD)
of 4.09+2.2 mm (median (IQR): 3.9 [2.3-5.2] mm),
while for the first molar (mesial root), the mean (+SD)
was 4.7+2.32 mm (median (IQR): 4.5 [2.9-5.5] mm).
The distal root of the first molar had a mean (xSD) of
4.64+2.42 mm (median (IQR): 4.3 [2.9-5.9] mm). The
second molar (mesial root) and distal root exhibited
overall means of 3.8+2.53 mm and 3.53+2.41 mm, re-
spectively, with median (IQR): s (IQR) of 2.9 (1.7-5.2) mm
and 2.8 (1.8-5.0) mm.

The analysis of the correlation between age and
the distance from the IAN canal to root apices revealed
a positive correlation (Table 3). On the left side, a signifi-
cant positive correlation was noted with the distal root
of the second molar (rs=0.223, P =0.0189), while weak
and non-significant correlations were noted for other
roots, including the first molar’s mesial and distal roots
and the second molar’s mesial root. On the right side,
correlations were generally weak and not statistically
significant for all roots examined. In the overall analysis,
significant positive correlations were identified for the
distal roots of the first molar (rs = 0.133, P=0.0481) and
the second molar (rs = 0.134, P =0.0459), indicating an
age-related increase in distance in these specific roots.
Correlations for the second premolar and other roots
were weak and not significant, suggesting minimal age-
related influence in these areas.

Table 4. Pairwise comparisons between teeth
Ta6nuua 4. NonapHble cpaBHEHUA Mexay 3ybamu
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Table 3. Correlation between Age and Mandibular
Canal-Molar / Premolar Root tip Distance Using
Spearman’s Correlation Coefficient

Tabnuua 3. Koppenaums mexay BO3pacTom

M pacCToSsHMEM OT HUXXHEYESTIOCTHOr 0 KaHana
[0 BEPXYLLKM KOPHS Mondapa / npeMmongapa

C UCnonb3oBaHMeM KO3 durumeHTa Koppenaunm
CnupmeHa

Teeth Left Right Total
2" Premolar 0.05249 0.0602 0.06032
18t Molar (Mesial Root) 0.1236 0.05762 0.09027
1% Molar (Distal Root) 0.1691 0.1143 0.1328*
2" Molar (Mesial Root) 0.1206 0.00049 0.05704
2" Molar (Distal Root) 0.2225* 0.05096 0.1341*

Note: all correlation values were found to be positive; * statis-
tically significant correlations (P < 0.05)

lMpumeyaHns: BCe 3HaYEHUS KOPPENALMM 0Ka3aMChb NOJIOXM-
TeNbHbIMU; * CTAaTUCTMYECKM 3Ha4YMMBble koppensaunm (P < 0,05)

The primary outcome variable, the distance of the
root tip from the MC for each tooth, showed significant
variations in pairwise comparisons across teeth, sides,
and genders. On the right side, significant differences
were observed between the second premolar and the
first molar (distal root) in males (P = 0.0014) and the total
population (P =0.0006), as well as between the second
premolar and the second molar (distal root) in females
(P <0.0001) and the total population (P=0.001). The
first molar (mesial root) differed significantly from the se-
cond molar (mesial root) in females (P < 0.0001), males
(P=0.0047), and the total population (P < 0.0001).
Comparisons involving the first molar (mesial root)
and second molar (distal root), as well as the first mo-
lar (distal root) and second molar (distal root), consis-
tently showed significant differences across all groups
(P < 0.0001) (Table 4).

Female (n =57) Male (n = 54) Total (N =111)

Right Left Right Left Right Left
Pvalue* <0.0001* <0.0001* <0.0001*
Pairwise comparisons
2" Premolar vs. 1%t molar (Mesial Root) 0.8583N° >0.9999"s 0.0001* 0.1913N 0.0002* 0.0618N°
2" Premolar vs. 1 molar (Distal Root) 0.5802" | >0.9999" 0.0014* 0.0065* 0.0006* 0.0043*
2" Premolar vs. 2" molar (Mesial Root) 0.0038* 0.284Ns >0.9999" | >0.9999" | 0.5087"S 0.7123Ns
2" Premolar vs. 2" molar (Distal Root) <0.0001* 0.0053* >0.9999" | >0.9999N8 0.001* 0.0068*
1t molar (Mesial Root) vs. 1 molar (Distal Root) | >0.9999“ | >0.9999" | >0.9999" | >0.9999" | >0.9999"° | >0.9999"s
1% molar (Mesial Root) vs. 2" molar (Mesial Root) | <0.0001* 0.0019* 0.0047* 0.0741N8 <0.0001* <0.0001*
1% molar (Mesial Root) vs. 2" molar (Distal Root) <0.0001* <0.0001* <0.0001* 0.0026* <0.0001* <0.0001*
1t molar (Distal Root) vs. 2" molar (Mesial Root) <0.0001* 0.0015* 0.0316* 0.0018* <0.0001* <0.0001*
1stmolar (Distal Root) vs. 2" molar (Distal Root) <0.0001* <0.0001* <0.0001* <0.0001* <0.0001* <0.0001*
2" molar (Mesial Root) vs. 2" molar (Distal Root) | >0.9999" | >0.9999" | >0.9999"S | >0.9999"s 0.5344N8 >0.9999"s

Note: NS - not significant (P > 0.05), * statistically significant (P < 0.05)
MNMpumeyvarns: NS — HesHaummo (P > 0,05), * ctatuctnyeckm aHasmmo (P < 0,05)
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Table 5. Pairwise comparisons between sides
Ta6nuua 5. NonapHble CpaBHEHUSA MeX Y CTOPOHAMU

Teeth Females Males Total

(n=57) | (n=54) | (N=111)
2" Premolar 0.27Ms 0.51" 0.74Ns
1s*molar (Mesial Root) 0.47Ns 0.17Ns 0.13Ns
1t molar (Distal Root) 0.08"s 0.34N 0.06M°
2" molar (Mesial Root) 0.94Ns 0.75NS 0.72N8
2" molar (Distal Root) 0.8Ns 0.63Ns 0.66"8

Note: NS - not significant (P > 0.05), * statistically significant
(P<0.05)

lMpumedanns: NS - He3Haummo (P > 0.05), * ctatnctuyeckm
3Ha4Yumo (P < 0.05)

Table 6. Pairwise comparisons between Gender
Tabnuua 6. MNonapHble cpaBHEHUA MexXay NoJiaMu

Teeth Right Left Total
2" Premolar 0.25"8 0.1N 0.05*
15t molar (Mesial Root) 0.03* 0.06M 0.005*
1**molar (Distal Root) 0.03* 0.02* 0.001*
2" molar (Mesial Root) 0.003* 0.004* <0.0001*
2" molar (Distal Root) 0.005* 0.001* <0.0001*

Note: NS - not significant (P > 0.05), * statistically significant
(P<0.05)

lMpumeyvaHms: NS — He3Hadumo (P > 0,05), * ctaTucTmnyeckmn
3Ha4yumo (P < 0,05)

On the left side, similar patterns were noted, with
significant differences in the distance between the sec-
ond premolar and the first molar (distal root) for males
(P=0.0065) and the total population (P=0.0043).
Substantial differences were also observed between
the second premolar and the second molar (distal
root) in females (P =0.0053) and the total population
(P=0.0068). The first molar (mesial root) also showed
significant differences from the second molar (mesial
and distal roots), particularly in females (P=0.0019)
and the total population (P < 0.0001) (Table 4).

No notable differences were detected in the distance
between the right and left sides for any tooth across gen-
ders or the total population (P > 0.05) (Table 5). However,
gender-based comparisons revealed significant differ-
ences for the second premolar in the total population
(P=0.05), the first molar (mesial root) on the right side
(P=0.03) and overall (P=0.005), and the first molar
(distal root) across both sides and the total population
(P < 0.05). Significant differences were also found for the
second molar (mesial and distal roots) across all groups,
with P values ranging from <0.005 to <0.0001 (Table 6).

DISCUSSION

Endodontic procedures bring on 35% of mandibular
nerve neurosensory problems [6]. The dentist’s experi-
ence, the patient’s age and sex, and — most frequently —
the structural relationship between the MC and the pos-
terior tooth apices are among the risk factors that may
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resultin harm to the mandibular nerve. Because the api-
ces of the mandibular premolars and permanent man-
dibular molars are near when the MC is perforated, ex-
trusion of endodontic material past the apex may harm
the mandibular nerve [7]. When obturating material or
irrigation products are overextended, the vacuoles as-
sist the neuro-vascular bundle that travels through the
low-density cancellous bone [5]. Several studies in the
scientific literature have evaluated the nearness of the
apex of molars and premolars to the MC. These findings
indicate that the results may vary based on population
type, age, and sex. Therefore, this study aimed to de-
termine, by sex, the average distances between the root
apices of the second premolars, first molars, and sec-
ond molars to the MC using CBCT scans in a cohort of
Eastern Indian individuals. In the present study, a posi-
tive correlation was observed between age and the
distance of the inferior alveolar nerve (IAN) canal from
the root apices. This correlation aligns with the findings
of Hiremath et al. [8], who reported significant positive
correlations between age and the root distances of the
left first molar and the right second molar. However, the
correlations for the second premolar and other molars
were not significant in their study.

In the current analysis using Spearman’s rank cor-
relation, significant positive correlations were noted be-
tween age and the distal root of the second molar on
the left side. Similarly, in the overall analysis, positive
correlations were observed for the distal roots of both
the firstand second molars. These findings suggest that
the distances between the IAN canal and the root api-
ces increase with age, particularly in the distal roots of
molars. While our study observed a trend of increasing
distance with age, most changes were not statistically
significant, aligning with the observations of Yu et al. [9]
and Koivisto et al. [3] However, the mean distance be-
tween the IAC and root apices increased significantly
across age groups, according to Srivastava et al. [10],
particularly highlighting shorter distances in younger
individuals aged 18-35 years compared to older age
groups. This could be attributed to continued craniofa-
cial adaptations over time.

Simonton et al. [11] proposed that this increase
in distance may be the consequence of attrition and
wear causing teeth to continue to emerge throughout
life. These findings are further supported by a number
of studies that demonstrate the craniofacial complex
is still changing and adapting into the sixth decade of
life [12; 13].

The study found that male participants exhibited
significantly greater distances between the apices of
their posterior teeth and the MC compared to female
participants.

These findings align with the study by Hiremath et al.
[8], Balaji et al. [14] and Oliveira A et al. [15] One pos-
sible explanation for this might be that women are more
prone to MC injury since they often have smaller bodies.
When placing dental implants, women are 3.29 times
more likely than men to have MC injuries. Menopause
and the alterations in bone metabolism that accompany
it are risk factors. The risk is significantly increased by
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osteoporosis, which is associated with decreased bone
mass and residual ridge atrophy [16]. However, Man-
rique et al. [5] in their study found that although the dis-
tances of the root tips to the MC were greater in males,
a significant difference existed only in the case of a sec-
ond molar between the genders. A similar observation
was noted by Koivisto et al. [3] These discrepancies
can likely be attributed to differences in the populations
studied, underscoring the importance of population-
specific evaluations.

The apices of the second molar roots were found to
be closest to the MC in both men and women, suppor-
ting the findings of Hiremath et al. [8], and Manrique
et al. [5] Shokry et al. [17], Oliveira A et al. [15] and
Srivastava et al. [10] Similarities with previous studies
were found in terms of the physical aspects.

The MC begins its development within the mandibu-
lar process around the fifth-week post-conception, pre-
ceding any visible signs of tooth formation [18].

This research reveals distinct distance measure-
ments between the bilateral posterior teeth, although not
significant statistically. A plausible explanation for this
variation lies in the dynamic nature of the MC’s position
throughout human development, shifting from a suc-
king to a chewing function. Masticatory muscle activity,
particularly its influence on buccal cortical bone growth,
contributes to the lingual displacement of the MC.

The clinical significance of these findings aligns with
existing literature, which details numerous instances
of IAN injury during endodontic treatment of lower se-
cond molars, as summarized in a systematic re-
view [19]. Endodontic procedures on teeth adjacent
to the MC demand meticulous attention, particularly
regarding working length maintenance during instru-
mentation, medication placement, and obturation, to
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