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Abstract

Relevance: Despite the emergence of advanced technologies and new approaches to endodontic treatment, chronic
apical periodontitis continues to be a serious problem in the field of dentistry and is a frequent cause of tooth extraction. This
topical issue highlights the importance of a deep understanding of root canal morphology, which serves as an important
aspect for the success of both surgical and non-surgical endodontic procedures.

The aim: This study aimed to assess the prevalence of Distolingual Canals (DLC), Radix Entomolaris (RE), and Middle
Mesial Canals (MMC) in Mandibular First Molars (M1M) among individuals of Kazakh nationality, using Cone Beam
Computed Tomography (CBCT).

Material and methods: A retrospective review and cross-sectional study of cone beam computed tomography images
from 500 patients was conducted, focusing on those that included bilateral M1Ms. Axial sections were evaluated from the
coronal to the apical regions. Only healthy, previously untreated teeth were considered in order to obtain reliable data on root
canal structure. The presence or absence of DLC, MMC, and RE in M1Ms was documented.

Results: Of the 500 patients, 20 (4%) exhibited a Middle Mesial Canal, 52 (10.4%) had a Distolingual Canal, and 30
(6%) presented with Radix Entomolaris.

Conclusion: There is a notable prevalence of RE, MMC, and DLC in M1M among the Kazakh population. Additionally,
these anatomical variations demonstrated substantial bilateral occurrence. Endodontic clinicians should be aware of these
variations to avoid potential complications during endodontic procedures.

Keywords: Cone Beam Computed Tomography (CBCT), Middle Mesial Canal, Radix Entomolaris, Distolingual Canal,
Morphology of Root Canal, Prevalence.
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AkTyanbHocTb. HecMOTpst Ha NosiBneHne nepeaoBbiX TEXHONOMMIA 11 HOBBIX MOLAXOA0B K SHAOLOHTUYECKOMY NeYeHMIo,
XPOHUYECKNI anuKkanbHbIiA NEPUOACHTUT NPOLOMKAET NPeACTaBnsATL COBON cepbesHyto Npobriemy B 06nacT CToMaTonormm
W SIBNSIETCS YacTOM NPUYMHON yaaneHus 3yba. 3Ta akTyanbHas npobnema noayYepkiBaeT BaXHOCTb ryBOKOro NoHMMaHMs
MOpONOMM  KOPHEBLIX KaHanoB, KOTOpasi CIYKUT BaXHbIM acrnekToM Ans ycrexa Kak XWpypruveckux, Tak u
HEXMPYPrYECKMX 3HOOAOHTNYECKNX NPOLEaYP.
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Llenb. B HacTosiLiem mccrnegoBaHuy Mbl XOTENM OLEHUTb PacmpoCTpaHEHHOCTb AMCTONMMHIBanNbHbIX kaHanos (DLC),
Radix Entomolaris (RE) u cpegHux mesnanbHbix kaHanos (MMC) B nepBbix monsipax HwkHen yemocti (M1M) cpegu nmu
Ka3aXCKOi HaLMOHANbHOCTM C UCNONb30BAHUEM KOHYCHO-My4eBOM KOMMboTepHOW Tomorpadum (KIKT).

Matepuansl u metoabl. bbin nposegeH petpocnekTuBHbin 0630p 1 nonepeyHoe uccneposaHue KIKT apxuBHbix
cHumkoB 500 3yBoB y nauweHToB, OOpalLaBLIMXCS paHee C pasnuuHbiMM xanobamu. [ns nonyyeHws JOCTOBEPHOM
MHOPMALMM KPUTEPUSIMM BKITIOYEHUS Bbin paHee He NeYeHHble, 300POBbIe, CPOPMUPOBAHHBIMI KOPHAMM 3yObl. OceBble
nnn akcuanbHble cpesbl cHUMKOB KITKT oueHuBanu OT KOPOHanmbHOW 4O anukanbHOW obnacteir. Bbino LoKyMeHTanbHo
NoATBepxaeHO Hanuyue unw otcytetsue DLC, MMC n RE y M1IM.

Pesynbtatbl: /13 500 naumentoB y 20 (4%) Obin obHapyxeH cpeaHemesvanbHbli kawan, y 52 (10,4%) —
pucTonuHreanbHbin kaHan uy 30 (6%) — Radix Entomolaris.

BoiBog: Cpeam Hacenenusi KasaxctaHa cpeam M1M Habntogaetcs 3ameTHas pacnpocTpaHenHocTs RE, MMC n DLC.
Kpome TOro, 3T1 aHaToMU4eCKVe BapuaLv NPOSEMOHCTPUPOBANM 3HAYNTENBHYIO ABYCTOPOHHION BCTPEYaeMocTb. Bpaum-
SHAOAOHTUCTBI [OMKHbI 3HaTb 00 9TMX pasnmumax, 4tobbl u3bexaTb MNOTEHUMANbHBIX OCMOXHEHUA BO BpEMS
SHAOAOHTMYECKMX NpoLeayp.

Knroyeebie croea: KoHycHO-nyyegas KomnbtomepHas momoepagpus (KITKT), cpedHull mesuanbHbil KaHasn, Radix
Entomolaris, ducmonuHeganbHbIli KaHas, Mophosioaust KOPHEBO20 KaHasa, pPacnpoCmpaHeHHOCb.
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Comkecriri: Co3blnManbl anukanbdbl NEPUOLOHTUT SHOOAOHTUKANbLIK eMAEYAiH, 03blK TEXHOMOrusnapbl MeH XaHa
TocingepiHiH, naiga 6onybiHa kapamacTaH, CTOMATonorus canacbiHga eneyni npobnema 6onbin Tabbinagbl. byn e3exTi
Macene TaMmblp apHanapbiHblH, MOPMONOTUACHIH TepeH, TYCIHYAIH MaHbI3AbINbIFbIH KepceTesi, 0N XMPYPrUsAnbIK XaHe
XMPYPrUSNbIK eMEC 3HLOLOHTUKAMbIK NpoLeaypanapabiH TabbicTbl Gonybl yLWiH Heriari Tac bonbin Tabbinagb!.

Makcar. Byn 3eptTeyge 6i3 koHyc coynenik komnbioTepnik Tomorpacdusi (KCKT) apkbinbl Kasak yNTbl exingepiHi,
TemeHri xak GipiHwi a3y Tictepingeri (M1M) auctonureanbgsl kaHangap (DLC), Radix Entomolaris (RE) xaHe opTaHfbl
Me3unanbablk kaHangap (MMC) TapanybiH baFanaygbl Makcat eTrik.

Matepuangap meH Tacinaep. bBypbiH apTypni WwarbiMaapMeH xyriHreH HaykacTtapgbiH, 500 TiciHiH KCKT myparatTbik
CypeTTepiHe peTpocnekTUBTi Wwony xyprisingi. CeHimai aknapatTbl any YLiH Kocy kputepuinepi OypbiH eMaenmereH, cay,
Ty6ipni Tictep Gongsl. KCKT keckiHaepiHiH OCbTik Hemece OCbTiK KECiHAINepi ToXheH anukanbibl aumakTapFa AeriH
6aranangbl. M1M xyiteciHge DLC, MMC xaHe RE 6ap Hemece XOKTbIFbl Ky)KaTTarFaH.

Hatnxenep: 500 HaykacTblH 20-aa (4%) opTaHsbl MeananbiK kaHan, 52-ae (10,4%) auctonuHryan kaHansl xaHe 30-ga
(6%) Radix Entomolaris 6ongpi.

KopbItbiHabl: Kasak nonynsumsceiHga M1M apacsiHga RE, MMC xeHe DLC-TiH, aliTapnbikTail Tapanybl 6aikanagbl.
CoHbiMeH KaTap, Oyn aHaTOMUSNbIK Bapuauusnap MaHbI3Abl €Ki XaKTbl KepiHiCTi KepceTTi. OHOomoHTonorTap
SHAOAOHTUANBIK MpoLeypanap KesiHae bIKTUMan ackpiHynapabl 6ongsipmay yLliH OChl ailbipMallbinbiKTapab! binyi kepex.

Tyliindi ce3dep: koHyc coaynenik komnbiomepnik momoepagpus (KCKT), opmaHfbi me3uans0i kaHan, Radix
Entomolaris, ducmonuHegans0bi kaHan, mybip e3ekmepiHiH MOPGhOI0_USACkI, maparny.
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Introduction

Chronic apical periodontitis continues to pose a
significant challenge in the field of dentistry, despite the
advent of cutting-edge technologies and novel approaches
to endodontic treatment [15,18,19,22]. This ongoing issue
underscores the importance of having an in-depth
understanding of the root canal morphology, which serves
as a cornerstone for the success of both surgical and non-
surgical endodontic procedures [2,4,7].

The anatomy of root canals is complex and can vary
widely not just between different individuals but also among
multiple teeth within the same person [11,12,14]. There has
been extensive discourse regarding the importance of
identifying all the canals present in the root canal system for
optimal results. Adding to this complexity are various
anatomical features such as lateral canals, anastomoses,
and deltoid branches, which provide conducive
environments for microbial growth and further complicate
the treatment landscape [6].

Anatomical complexities of the root canal system, buffer
effects of dentin and the physical barrier of the biofilm
formed by the matrix create obstacles for medical treatment
of root canals. Emerging complications in the form of
chronic apical periodontitis necessitate the study of the
dynamics of the variability of the morphology of the root
canal before the start of endodontic treatment. Several
variables, including gender, geographic location, and
ethnicity, have been shown to influence root canal
morphology [10,11,13]. These factors imply that endodontic
treatments should be individualized and adapted to the
population demographics to achieve optimal outcomes [20].
It has been noted in the literature[1,5] that there are notable
disparities in the root and canal structure of the mandible
first molar among various ethnicities, indicating individual
and potentially hereditary differences.

With the emergence of 3D imaging technologies such
as Cone Beam Computed Tomography (CBCT), clinicians
now have an invaluable tool for in vivo studies of root canal
anatomy [8]. This advancement offers promising avenues
for more accurate diagnostic processes and treatment
planning, making it possible to address the complexities
associated with variable root canal morphologies. The
utilization of CBCT enables a more precise evaluation of
root canal anatomy, especially in situations where
conventional approaches like radiographs or clinical
examination are inadequate. The adoption of cone beam
computed tomography in endodontic practice has surged in
recent times due to its capability to pinpoint the precise
position and morphology of canals and detect periapical
lesions. Moreover, it can assist in treatment planning by
determining the count, curvatures, and positions of canals,
as well as locating accessory canals. The implementation of
cone beam computed tomography in endodontics has
resulted in enhanced treatment planning and a more
comprehensive comprehension of root canal anatomy.

Furthermore, CBCT provides precise measurements
owing to the isotropic nature of its voxels. Previous
research has demonstrated that cone beam computed
tomography is a dependable imaging technique for
accurately visualizing root canal morphology and can be
employed for cross-sectional analysis with a substantial
sample size [16].

Thus, the search for rational methods of improving
treatment methods, including drug treatment of infected root
canals, as well as the study of possible variations of root canal
changes in different groups of teeth remains an urgent problem
and we know that mandibular molars in need of endodontic
treatment exhibit multiple variations. Typically, mandibular
molars possess two roots, although on occasion,
supplementary roots and canals may also be present.

This cross-sectional study aimed to assess the
prevalence of Distolingual Canals (DLC), Radix Entomolaris
(RE), and Middle Mesial Canals (MMC)of roots in
Mandibular First Molars (M1M) among individuals of
Kazakh nationality, using Cone Beam Computed
Tomography (CBCT).

Materials and Methods

Study Population and Data Collection

This cross-sectional study was conducted at Kazakh
National Medical University, also in the private clinic
«Rahat» where archival data from 500 patients were
analyzed to identify the presence of additional middle
mesial canals on three planes - axial, coronal and saggital
in mandibular first molars using Cone-Beam Computed
Tomography (CBCT). The inclusion criterion was that the
teeth under examination should be intact, meaning they had
not previously undergone any form of treatment and the
roots must have a fully formed apex, without any trauma
and defects. When an additional root was discovered on the
distal and lingual side of the mandibular first molar (M1M), it
was documented as "RE" (radix entomolaris), and additional
canal were noticed as middle mesial canal, canalis
distolingualis. The presense of DLC, RE and MMC we
(yes/no) was identified and recorded.

Data were collected by reviewing pre-existing Cone-
Beam Computed Tomography scans in accordance with the
guidelines set forth by the American Association of
Endodontists and the Oral and Maxillofacial Radiologists.
Demographic details, such as patient age and gender, were
also recorded.

CBCT Imaging and Evaluation

The methodology for Cone-Beam  Computed
Tomography image screening involved assessing the
mesial and distal roots of mandibular first molars in three
planes—coronal, sagittal, and axial—following the three-
dimensional alignment of the long axes of the roots with the
reference lines in the visualization software. Specifically, the
following criteria were evaluated for each molar;

The presence or absence of radix entomolaris, middle
mesial canal, and distolingual canal of first molar of
mandible was documented. Identification was based on
descriptions provided by Calberson et al [6].

Analysis was performed at 0.5 mm intervals and a 1
mm thickness in the axial plane, utilizing the software
program i-Dixel by J Morita Manufacturing Corp, Kyoto,
Japan. Examinations were conducted in axial sections
ranging from the coronal to the apical regions of the teeth
[Figures 1-2] and voxel size was 100 to 150.

Ethical Considerations

All procedures performed in this study were in compliance
with the ethical standards of the institutional research
committee. Patients’ data were anonymized and treated
confidentially to ensure privacy. The study receive an ethical
approval, protocol number 6 (142) dated July 03, 2023.
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Statistical Processing

To assess the statistical significance of the observed
distributions, we utilized the Chi-square test. The formula
for the Chi-square test is as follows: Chi-square (x2) =
> (Chi- square (x2) = > Expectedi (Observedi-Expected;) 2

In this equation, Observed refers to the observed
frequency for each category, and Expectedi denotes the
expected frequency based on the sample's overall
proportions.

ey /
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Figure 1. Axial cone-beam computed tomograph); sections of the mandibular first molar.

Figure 2. Axial cone beam computed tomograpy
of the middle mesial canal of the first molar.

We categorized the patient data by age and gender. We
then evaluated the prevalence of additional canals of roots
such as the distolingual canal, radix entomolaris, and
middle mesial canal in Mandibular First Molars (M1Ms)
across different age groups and between the sexes.

The Chi-square value was then calculated, and a p-
value less than 0.05 was considered indicative of statistical
significance. All statistical calculations were carried out
using SPSS Version 25.

> 1 10 20
|

Results.

The age of the patients ranged from
13 to 56 years. Of these, 264 (52.8%)
were male and 236 (47.2%) were
female. The average age of the sample
was 36.6 + 3.7 years. The chi-square
statistic calculated for this distribution is
1.568. The data in Table 1 indicate that
there are no significant differences in the
distribution of gender among the
examined individuals, assuming an
alpha level of 0.05 and 1 degree of
freedom (df = 1), as the calculated chi-
square value is below the critical chi-
square value of 3.841

Table 1.
Demographic Distribution of Patients with Chi-Square Analysis.
Category Observed (O) Expected (E) Percentage (%) Chi-Square Contribution
Male Patients 264 250 52,8 0,784
Female Patients 236 250 47,2 0,784
Total 500 500 100,0 1,568

As shown in Table 2, the majority of the patients
examined fell within the age range of 18 to 44 years,
accounting for 376 individuals or 75.2% of the sample. This
demographic primarily represents young adults in their most
productive years. No significant gender differences were
observed within this age group.

Table 2.

Age Distribution of Patients at the Time of Examination.
Age Total |Female | Male |Percentage
Range (%)

Under 18 56 36 20 11,2
18-44 376 191 185 75,2
45 and up 68 10 58 13,6
Total 500 - - 100,0

As evident from Table 3, out of a total of 500 analysed
patients’ data, 245 (49%) were found to have additional
dental canals. Of these, 151 (30.2%) were male patients
and 94 (18.8%) were female patients. This suggests a clear
male predominance with a higher likelihood of possessing
additional dental canals in root system.

In terms of age distribution, particular attention was given to
the age group 18-44 years, which constituted 196 (39.2%) of
the surveyed population. Significant differences were found
between patients both in terms of gender and age. Specifically,
30 (6%) male patients and 23 (4.6%) had a 46-distolingual
canal. Additionally, 27 (5.4%) male and 19 (3.8%) female
patients were found to have a 36-distolingual canal. Lastly, a
radix entomolaris was identified in 20 (4%) male and 10 (2%)
female patients in this age group.
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Table 3.
Distribution of Patients Based on the Presence of Additional Dental Canals.
Number of Patients
Investigated Teeth and Canal Names with Additional
. Canals (n/%)
Observed Patients 36 3. 36 26- 25- 2
distolingual| Radix |Middle Mesial |distolingual| Radix [Middle Mesial 245/49%
canal |Entomolaris canal canal |Entomolaris canal
Males n 2 1 2 3 1 2 11
(Under 18) % 10 5 10 15 5 10 2,2
Females n 0 1 5 0 1 5 12
(Under 18) % 0 2,7 13,8 0 2,7 13,5 24
Males n 27 19 9 30 20 11 116
(18-44) % 14,5 10,2 438 16,2 10,8 59 23,2
Females n 19 8 9 23 10 11 80
(18-44) % 10 42 47 12,1 5,2 57 16
Males n 8 4 0 9 3 0 24
(From 45 and above) | % 13,8 6,8 0 15,5 5,1 0 48
Females n 1 0 0 1 0 0 2
(from 45 and above) % 10 0 0 10 0 0 0,4
Discussion most prior studies did not elaborate on age-based trends [21],

The present study aimed to investigate the prevalence of
additional dental canals of roots, specifically the Distolingual
Canal (DLC), Radix Entomolaris (RE), and Middle Mesial Canal
(MMC) in Mandibular First Molars (M1Ms), among a population
of Kazakh nationality using Cone Beam Computed
Tomography (CBCT) images. A total of 500 patients were
cross-sectional analyzed, including both males and females,
across various age groups.

The study's findings suggest that additional dental canals
are not uncommon. Specifically, 4% of the examined mandible
fist molar had middle mesial canal, 10.2% had canalis
distolingualis, and 6% had radix entomolaris. The variations are
particularly noteworthy and should be considered by
endodontic clinicians for accurate diagnosis and effective
treatment planning [23].

Our data show a slight gender disparity in the presence of
additional canals. Males demonstrated a higher potential for
additional dental canals with 30.2% of cases, compared to
females at 18.8%. The age group of 18-44 was especially
interesting as they represented 75.2% of the examined sample
and also had the highest prevalence (39.2%) of additional
dental canals of root system. These data imply that younger,
working-age adults are more likely to require specialized
endodontic treatment.

In terms of prevalence, our study found a lower percentage
of middle mesial canal (4%) when compared to some previous
studies, which reported a range of 5-15% for middle mesial
canal [17]. The occurrence of middle mesial canals is relatively
seldom. The prevalence of middle mesial canal of root is not
affected by side, gender of the molar, or age. On the other
hand, our figures for distolingual canal and radix entomolaris
were generally higher; emphasizing the possibility that ethnicity
could play a role in these anatomical variations. The variations
between our study and previous works indicate the necessity of
localized studies to better understand the epidemiology of
these additional dental canals on morphology of the root
system [9].

The gender disparity observed in our study corroborates
findings from previous research, which also indicated a male
predominance for certain dental anatomical features. However,

making our findings in the 18-44 age group particularly
significant for future research and clinical implications.

Interestingly, our study aligns with existing literature
regarding the critical role of advanced imaging techniques like
Cone-Beam Computed Tomography in identifying dental
anatomical variations. Many studies have affirmed the
superiority of CBCT over traditional X-ray imaging for
endodontic applications, reinforcing our methodology and
findings [3].

Clinical Implications

The high prevalence of additional canals of roots warrants
a careful review by clinicians, as failure to identify and
adequately treat these canals of root could lead to treatment
failures and complications such as chronic apical periodontitis.
Modern imaging techniques like Cone-Beam Computed
Tomography are instrumental in identifying these variations,
and the study underscores its utility in endodontic practice.

Limitations and Future Research

While the study provides valuable insights, it is limited by its
retrospective nature and the focus on a specific ethnicity.
Future research should consider a prospective study design
and include a more diverse population for generalizable results.

Conclusion

In summary, our study has contributed significant
findings to the field of endodontics by highlighting the
prevalence of additional dental canals in Mandibular First
Molars, with a specific focus on the Kazakh population and
it is crucial for professionals to possess a comprehensive
comprehension of root canal anatomy and account for
possible anatomical deviations when formulating treatment
strategies for their patients. Through taking these aspects
into consideration, practitioners can enhance the caliber
and effectiveness of their root canal therapies. The
observed gender and age-based variations underscore the
necessity for clinicians to employ advanced imaging
techniques like Cone-Beam Computed Tomography for
accurate diagnosis and treatment planning. Given the
limitations of the study, future research is recommended to
include a broader and more diverse population to enhance
the generalizability of these findings.
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Bknad aemopoe: Bce asmopbi npuHumanu pagHoUeHHoe
ydacmue npu HanucaHuu cmambU U 3asenisiiom 06 omcymemeuu
KOHGh/IUKMO8 UHMEPECo8.

®uHaHcuposaHue: npu npogedeHuu AaHHOU pabombl He
6b70  (huHaHCUPOBAHUSI  CMOPOHHUMU  Op2aHu3ayusmu U
MeduyuHcKumu npedcmasumenscmeamu.

CeedeHue 0 nybnukayuu: pe3ynbmambi  0aHHO20
uccnedosaHusi He Obinu  onybnukogaHbl paHee 8 Opyaux
XypHanax U He Haxo0simcsi Ha paccmompeHuu 8 Opyaux
usdamerbCcmeax.
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