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Abstract
Aim: The aim of the study was to evaluate the prevalence and morphology of the middle mesial canal and middle
distal canal in mandibular first molars in North Indian subpopulation using Cone Beam Computed Tomography.
Methodology: 60 Cone Beam Computed Tomography (CBCT) scans were retrospectively analyzed out of
which 40 mandibular first molars were included in this study as per inclusion and exclusion criteria. The
collected CBCT scans were observed for the presence of middle mesial and middle distal canal in mandibular
first molars. The root canal configuration of the middle mesial and middle distal canals in the mandibular first
molars was then observed in axial and coronal sections of CBCT scans.
Results: Out of total 40 examined mandibular first molars, the prevalence of middle mesial canal in mandibular
first molar was found out to be 5% and the prevalence of middle distal canal in mandibular first molar was found
out to be 10%. The confluent configuration was the most common root canal configuration type of both middle
mesial and middle distal canal.
Conclusion: Locating middle mesial and middle distal canal is imperative in order to achieve good endodontic
prognosis for mandibular first molars. CBCT analysis remains as a non-invasive and clinically effective tool for
determining root canal morphology. Knowing the incidence of variations in root canal anatomy is crucial for
alerting doctors to the possibility of encountering them in clinical practice.

Keywords: Cone beam computed tomography, Mandibular first molar, Middle mesial canal, Middle distal canal,
Root canal anatomy.
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The main goal of endodontic therapy is to
thoroughly debride the entire root canal system by the
means of cleaning, shaping, and disinfection allowing
for three-dimensional obturation of the root canal
system.! However, the intricacy of root canal
architecture creates clinical hurdles and problems that
frequently jeopardize the fundamental purpose of
endodontic therapy.? Knowledge of the variations in
root canal anatomy can directly affect the success rate
of root canal treatment, thus making it highly essential
to understand such variations.

In the oral cavity, the mandibular first molar is the
first permanent tooth to erupt at the age of 6-7 years,
exposing it to earlier decay leading to the requirement
of endodontic treatment.® Various anatomic variations
are present in mandibular first molars such as
additional roots, extra canals, isthmuses, lateral canals
and apical ramifications.

The classic literature describes the presence of two
canals in the mesial root of mandibular first molar,
although the first evidence of an independent third
mesial canal called as middle mesial canal (MMC)
with its own access orifice and apical foramen was
described by Vertucci and Williams* and by Barker et
al.> Middle distal canal was first reported by Martinez
Berna and Badanelli.> Pomeranz et al. classified
MMC:s into three types (a) independent, (b) fin or (c)
confluent as depicted in Figure 1.7

Figure 1. Pomeranz et al., middle mesial canal
classification showing (a) independent configuration,
(b) fin configuration, (c) confluent configuration to
mesiobuccal canal and (d) to mesiolingual canal

Several methodologies have been used to study the
root canal system configuration of the first mandibular
molar. Cone Beam Computed Tomography (CBCT)
scans have recently shown to be quite a valuable aid
in various stages of endodontic treatment and in

identifying anatomical variations because close to
accurate three-dimensional radiographic images can
be obtained by this technique.3°

Therefore, the purpose of this study was to use
CBCT radiographic imaging to find the prevalence
and canal configuration of middle mesial and middle
distal canal in mandibular first molars.

60 Cone Beam Computed Tomography Scans were
procured from Baba Jaswant Singh Dental College,
Hospital and Research Institute. CBCT scans were
performed with a CBCT Machine (Dentsply Sirona
Orthophos S, Figure 2). Images were examined using
SIDEXIS 4 viewer.

Figure 2. CBCT Machine (Dentsply Sirona
Orthophos S)

CBCT scans having intact mandibular first molars
with two roots, fully formed apices were included in
the study. CBCT scans that lacks clarity and presence
of scatter producing elements were excluded. Also, the
CBCT scans having mandibular first molars with root
surface caries, resorptive defects were excluded.

After applying inclusion and exclusion criteria, 40
mandibular first molars were included in the study and
samples were numbered from 1 to 40. From the scans,
the axial and coronal sections of mandibular first
molars were observed for the presence of middle
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mesial and middle distal canal. Morphological pattern
was noted and classified using Pomeranz et al.
classification.

The total number of mandibular first molars
examined were 40 and the middle mesial canal was
found in sample number 5 and 33 (Figure 3),
corresponding to a prevalence of 5% (Table 1) and
middle distal canal was found in sample number
11,20,27 and 34 (Figure 5) corresponding to the
prevalence of 10% (Table 1).

Tablel: Prevalence of Middle Mesial and Middle
Distal canal in Mandibular first molars

Canal Number of teeth
MIDDLE MESIAL CANAL (MMC) 02 (5%)
MIDDLE DISTAL CANAL (MDC) 04 (10%)

Figure 3. Middle mesial canal seen in axial
section of CBCT scan

Figure 4. Middle mesial canal seen in coronal
section of CBCT scan

While the canal configuration of middle mesial
was observed to be a confluent configuration into
mesiolingual canal (Figure 4), the canal configuration

of middle distal canal was found to be a confluent
configuration into distolingual canal (Figure 6).

Figure 5. Middle distal canal seen in axial section of
CBCT scan

Figure 6. Middle distal canal seen in coronal section
of CBCT scan

The prevalence of middle distal canal in
mandibular first molar was higher as compared to the
prevalence of middle mesial canal in the present study.

The canal configurations of middle mesial and
middle distal canals are tabulated in Table 2 and Table
3 respectively.

Table 2: Morphology of Middle Mesial Canal in
mandibular first molar

Sample Number Morphology

MMC (05) Confluent configuration to ML

MMC (33) Confluent configuration to ML

Table 3: Morphology of Middle Distal Canal in
mandibular first molar

Sample Number Morphology
MDC (11) Confluent configuration to DL
MDC (20) Confluent configuration to DL
MDC (27) Confluent configuration to DL
MDC (34) Confluent configuration to DL

Understanding the internal anatomy of the teeth
holds paramount significance for the general dentist
and more to an endodontist. Mandibular first molars
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owing to its high incidence of carious involvement is
commonly referred for an endodontic treatment. The
most common cause of endodontic treatment failure in
molars is missed canals, unable to recognize unusual
canal configuration and incomplete instrumentation.
Therefore, it is highly essential that the clinicians
possess thorough knowledge of the root canal
anatomy for the successful endodontic outcomes.

Conventional radiography presents with the
limitation of being two dimensional in nature thus
being of limited help in endodontic practice. With the
advancement in research and technology, the
introduction of three-dimensional imaging techniques
has provided accurate visualization of the pulpal
anatomy. CBCT provides an excellent, non-
destructive, non-invasive imaging option with the
potential to detect most anatomic variations, while
creating an accurate representation of the external and
internal dental anatomy.

The current study was done to evaluate the
prevalence and root canal configuration of middle
mesial and middle distal canal in mandibular first
molars in North Indian subpopulation using cone
beam computed tomography. In the present study the
prevalence of the middle mesial canal was observed to
be 5%. Among the anatomic variations, the presence
of middle mesial canal in mandibular molars has been
reported in the literature with the prevalence ranging
from be 0.26% to 53.8%.[10] Costa et al. reported the
prevalence of middle mesial canal in mandibular first
molar to be 11.1% in Brazilian subpopulation.t!
Another study by Igbal et al. reported the prevalence
of middle mesial canal to be 29.7% which is quite
higher as compared to the results of the present
study. 4

Also, in the present study, the prevalence of the
middle distal canal was observed to be 10%. Tredoux
et al. reported the prevalence of Middle distal canals
in over 7% of mandibular first molars which is lower
as compared to the results of the current study.*? It is
worth mentioning here that in the present study, the
prevalence of MDC (10%) was found to be higher as
compared to the prevalence of middle mesial canal
(5%), which is bit unusual.

In the present study, the canal configuration of
middle mesial canal was found out to be confluent into
mesiolingual canal. While in a study by Costa et al.,
the most frequent canal configuration was

independent type,*! Inaty et al. in their research work,
reported the configuration of middle mesial canal to
be confluent to mesiobuccal canal.'*

The findings in our research work are a mixed
observation with few things similar to the previous
studies, while some findings are quite different from
the ones observed and reported earlier.

Having said that, it is to be understood that there is
a significant prevalence of middle mesial and middle
distal canals in mandibular first molars. Thus, it is
essential that the further studies be carried out with a
larger sample size in order to obtain more data about
this morphological variation, so as to help the
clinicians understand better of the morphology of root
canal system of mandibular first molars.

The presence of middle mesial canal and middle
distal canal is a significant variation to be found in
mandibular first molars. In our study a prevalence of
5% and 10% of middle mesial canal and middle distal
canal was observed respectively. A  better
understanding of root canal morphology can
significantly reduce the errors encountered in access
cavity preparation, cleaning and shaping and
obturation, of the root canal system, thereby
enhancing the success rate of endodontic therapy.
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PACITPOCTPAHEHHOCTB 1 MOP®OJIOTI'US CPEJHEI'O ME3UAJIBHOI'O KAHAJIA U
CPEJHEI'O JJUCTAJIbBHOI' O KAHAJIA IEPBBIX MOJISIPOB HU)KHEM YEJIIOCTHU B
CYBINONYJAIMNA CEBEPHOM WHJIWMN: PETPOCIIEKTUBHBIN CBCT AHAJIN3

Xapnput Cunrx,! Ypsaum Carrap,? Puiy ayram,® Pamkus K. Uyx*
! Jlexan UccnenosaHuii, npodeccop, 3aBeayronmil kKadeapoil KOHCEPBATUBHON CTOMATOJIOTHH W 3HJIOJIOHTHUH,
CTOMATOJIOTHYECKHUN KoJUIek 1 OonbHUIA baba /[xacBant Cunrx, Jlynxuana
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AcnupanT, kKadeapa KOHCEpBATUBHAS CTOMATOJIOTHS U DHIOOHTHSI, CTOMATOJIOTHYEeCKHIA KOJUTIS/DK MMeHH baOnbl
JlxacBanta CuHrxa, 0OJbHHIIA U HAYYHO-HCCIICIOBATEILCKUN HHCTUTYT, JlynxuaHna.

Uurarenb, kadeapa KOHCEPBATUBHAS CTOMATOJIOTHS ¥ DHIOJOHTHS, CTOMATOJIOTMYSCKUI KOJUIE K MMeHU baOb
JxacBanta CuHrxa, OOJBHHIIA M HAYYHO-HCCIIEIOBATENLCKUN HHCTUTYT, Jlynxuana.

[purnamennsiii npodeccop, MactutryT cromaronorndeckux Hayk Cubap, ['yHTYp, yacTHasi npakThka, Hero-
Hemm

AbOcTpakT
Henab: Lenpio uccnemoBanus OBUIO OLIEHUTH PACIIPOCTPAHEHHOCTh M MOP(OIOTHIO CpeTHET0 ME3NATHHOTO KaHaa
W CpElHEro IUCTaJbHOTO KaHala B TIEPBBIX MOJISIpaXx HWKHEH uemocTd B cyOnomyisimuu CeBepHoit Mumuu c
MTOMOIIIBI0 KOHYCHO-JTy9€BOI KOMITBIOTEPHON TOMOTpaduH.
MeTtononorusi: 60 ckaHUpOBaHBI KOHYCHO-Ty4eBOi KoMmbroTepHON ToMorpadun (KJIKT) 6butn peTpoCeKTHBHO
MPOaHaIM3UPOBaHbI, U3 KOTOPBIX 40 MepBHIX MOSPOB HUKHEH YeTIOCTH OBLIM BKIIOYEHBI B 3TO HCCIIECIOBaHUE B
COOTBETCTBHH C KPHUTEpHUAMH BKIOYeHHs W HckimroueHus. Ha coOpamnrpix KJIKT-ckanax oneHwBanmm Hamudue
CPEAHEro Me3MajbHOTO M CPEIHEr0 IUCTAIbHOTO KaHAJIOB MEPBBIX MOJSIPOB HWKHEH denroctu. KoHdurypammio
KOPHEBBIX KaHAJIOB CPCAHUX ME3UAJIbHBIX U CPCAHUX AUCTAJIBHBIX KaHAJIOB IIEPBLIX MOJIAPOB HIDKHEH 4eJIIOCTH
3aTeM HaOII0Jali Ha aKCHANBHBIX U KOpOoHATBHBIX cpe3ax KJIKT-ckanupoBaHwmii.
PesyabtaTbl: U3 40 wuccienoBaHHBIX MEPBHIX MOJNSPOB HUKHEH YETIOCTH PACIpPOCTPAHEHHOCTh CPETHETO
Me3HMaJhbHOTO KaHaja B IMEPBOM MOJIAPE HIDKHEH YelrocTH cocTtaBmia 5%, a pacnpoCTpaHEHHOCTh CPETHErO
JUCTAJILHOTO KaHaja B IEPBOM MoJjsipe HwkHed democtd - 10%. CrnuBHas koH(urypaius Obuta HauOoee
pacmpocTpaHeHHBIM THIIOM KOH(UTYpaluy KOPHEBBIX KaHANOB KaK CpPEIHEro ME3WallbHOI'O, TaK W CPEIIHETro
JTUCTaTBHOTO KaHaa.
3akawuenune: OnpeneicHue CPeIHEr0 ME3UAIBLHOTO M CPEIHETO JUCTAIBHOTO KaHAJIOB SIBJISETCS 00sI3aTeIbHBIM
YCIIOBHEM I JOCTWYKEHHS XOPOIIETO IHIOMOHTHYECKOTO TPOTHO3a IS MEPBBIX MOJSPOB HIDKHEW YEIOCTH.
KJIKT-ananu3 ocraercss HEWHBA3WBHBIM M KIMHUYECKH J(PQPEKTUBHBIM HMHCTPYMEHTOM JJIsl OIpeIeNICHHS
MOp(i)OHOFI/II/I KOPHEBBIX KaHAJIOB. 3HaHHe 4acTOThHI U3MEHEHNH B aHATOMUH KOPHEBBIX KaHAJIOB UMECT pCIIaromiec
3HAYEHHE JUIS MIPEIyTPEKISHIS Bpadeid 0 BOSMOXXHOCTH CTOJIKHYTHCS C HUMH B KIIMHHYECKOM MPaKTHKE.
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