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ABSTRACT

Purpose: Through the use of cone-beam computed tomography (CBCT) imaging, the objective of this study was to investigate the root canal
anatomy of mandibular incisors in a subset of Iraqis.

Methods: A total of 519 permanent incisors in the jaw were included in the 150 CBCT pictures that were taken into consideration. An ex-
amination of statistics was carried out on the reported root canal number as well as the root canal configuration, which was then classified in
accordance with the Vertucci technique. A research project was carried out with the purpose of investigating the relationship between gender
and age, as well as the frequency of root canal morphology and the number of root canals.

Result: Type I Vertucci configurations were found in the teeth of the study participants at a rate of 54.9 %, followed by type III configura-
tions at a rate of 43.3 %. Types V and VII configurations were found in the least significant proportions, with 1.2 % and 0.6 respectively.
With each and every incisor that was checked, there was a single root that was present. Patients who were above the age of 40 had a lower
number of teeth that required two root canals.

Conclusion: The most prevalent kind of mandibular incisors found in the Iraqi subpopulation are those that have a single canal and a struc-
ture that is classified as kind I canal. On the other hand, there are instances in which there is more than one root canal, and the patterns of
the canals are different.

Keywords: cone-beam computed tomography, mandibular incisors, root canal, apical foramen, Irags subpopulation
For citation: Aqeel Al-Saedi, Bahaa Al-Bakhakh, Riad Al-Taee, Ali Ayad Swadi. Anatomical Configuration of Mandibular Incisors: a

Cone Beam Computed Tomography Study. Medical Radiology and Radiation Safety. 2026;71(1):73-81. DOI:10.33266/1024-6177-2026-
71-1-73-81

DOI:10.33266/1024-6177-2026-71-1-73-81

Aqeel Al-Saedi!, Bahaa Al-Bakhakh?, Riad Al-Taee’

W CCJEJOBAHUE AHATOMHUYECKOM KOHO®UT'YPALIUU PE3LIOB HUXHEN
YEJIOCTHU METOAOM KOHYCHO-JIYYEBOU KOMIIBIOTEPHOU TOMOI'PA®OUN

! UuctutyT croMarosioruu Yausepcurera bacpsl, bacpa, Mpak
2 MHCTUTYT cTOMaToNorMn YHuBepcutera Anb-Maakaib, bacpa, Upak

KonrakrHoe nuno: Ageel Al-Saedi, e-mail: medicalresearch82(@yahoo.com, ageel.lazim@uobasrah.edu.iq

PE3IOME

[lenp: AHann3 KOH(UTYpaIMy KOPHEBBIX KAHAIOB HIKHHUX PE3II0B B HPAKCKON CyOIIOMYISIIMU € HCHOJIB30BAHUEM KOHYCHO-Ty4eBOH KOM-
nprotepHoit Tomorpaduu (KJIKT).

Meronst: Bemn npoenenst 150 KJIKT-uccnenoBanuii 519 mocTossHHBIX pe3roB HIDKHEH democtn. KoHdurypamus cncreMbl KOpHEBBIX
KaHaJoB, KIaccu(uuupoBaHHas Mo BepTyyun, n KOMMYECTBO KOPHEBBIX KaHATOB OBIIM 3apEernCTPUPOBAHBI M CTATUCTHUECKU MPOAHAIIH-
3upoBaHbl. BbIIO M3y4YeHO BIMSHUE MOJIa U BO3PACTa HAa YaCTOTY BCTPEYAEMOCTH PA3IMYHBIX BAPHAHTOB MOP(OIOTHH KOPHEBBIX KaHAJIOB
1 Ha UX KOJIMYIECTBO.

Pesynbrarer: Cpey HAMEHTOB, Y4aCTBOBABIINX B UCCIIEIOBAHUY, OONBIIMHCTBO 3y00B (54,9 %) MMenn KOHPUIypalnio KOPHEBBIX KaHa-
noB tumna [ mo Beprywuwn, 3a aum crierosai tur 11 (43,3 %), B cBoro ouepens sl V u VII Betpedanmcs pexe Beero (1,2 % u 0,6 % coot-
BETCTBEHHO). Bce 0OcnenoBaHHbIe Pe3Ibl IMEH TOIBKO OJWH KOPEeHb. Y marueHToB crapiie 40 JeT BBISABIAIOCH MEHBIIEE KOIHIECTBO C
JIByMsI KODHEBBIMHU KaHaJIaMH.

3akmrouenne: OQMHOYHBIA KOPHEBOH KaHAN ¢ KOH(GHUTrypanuel tumna | sBisiercss Hanbonee pacpoCTPaHSHHBIM THIIOM KOPHEBBIX KaHAJIOB
HIDKHHUX PE3LI0B B UPAKCKoi cyonomyssiiu. OHAKO TAaKKe OTMEYEHA BCTPEYaeMOCTh 3y0OB ¢ HECKOJIILKMMH KOPHEBBIMU KaHAJIaMH C pa3-
JIMYHOU KOH(HUTYpaIen.

KitoueBbie ci10Ba: KoHycHO-1y4e6as KOMNbIOMEPHAs MOMOSPAGYUA, HUNCHUE De3ybl, KOPHEBOU KAHA, ANUKAlbHOe Omeepcmue, Upax-
ckas cybnonynayus
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Intrduction

Starting in the pulp chamber, root canals extend into
the periodontium via the apical foramen. Root canals may
change in size and form over treatment, even in the same
patient [1]. Due to insufficient evaluation of other poten-
tial canals or a lack of knowledge with root canal anatomy,
some canals may go unnoticed during root canal therapy.
Finding and filling more channels greatly improves treat-
ment success. Evidence suggests that teeth may contain
several apical foramina, loops, C-shaped canals, and maybe
one or two auxiliary canals. The frequency of single chan-
nel mandibular incisors varies substantially between demo-
graphics due to anatomical differences. The majority of the
mandible’s front teeth have a single root and canal. Some
teeth may have two roots or canals, although this is rather
rare [2].

All too often, problems arise during and after root canal
therapy because the dentist misunderstands the nature of the
pulp cavity. Investigations into the dental pulp and dentin
have shown that complex anatomical changes may affect
any pair of teeth, including the lower incisors. This is due
to the fact that many dental experts are unaware of the exist-
ence of the second canal [3].

Decalcification and clearing with nitric acid makes root
canals visible, allowing one to study root structure [4]. This
is one of many methods for studying root canal anatomy.

Dye injections into tooth root canals are an alternate
approach suggested by Vertucci et al [5]. Using this tech-
nology, researchers thoroughly examined the shape of root
canals [6].

Weine et al. proposed a new root canal classification
based on their study where they used rough and paper disks
to divide the roots of the maxillary molars [7].

Resin models may allow for three-dimensional evalu-
ation of the morphology of the pulp of human permanent
mandibular incisors [8].

It was Alacam et al [9]. who investigated the shape of
root canals. Several contrast materials containing iodine
were combined with calcium hydroxide powder to take ad-
vantage of their radiopaque qualities.

Digital radiography, computed tomography, and micro
CT were used to study the root canal architecture [10—12].

Research has shown that compared to 2D radiography,
cone beam computed tomography (CBCT) is superior at de-
tecting periapical lesions. This imaging method may detect
lesions in close proximity to the maxillary sinus, as well as
any involvement of the space’s membrane and its proximity
to the mandibular canal. It is possible to look at the root ca-
nal system, including its twists and turns, in great detail. En-
dodontists may find that CBCT helps them better gauge the
root canal’s working length. Additionally, CBCT improves
the endodontic treatment success rate by assisting in the de-
tection of the auxiliary root canal [13]. In comparison to tra-
ditional CT and spiral CT, CBCT reduces radiation exposure
by 98 % and has a scan duration of 10 to 40 seconds, which
gets rid of motion artifact [14].

The diagnostic value of the images is diminished due to
beam hardening and artifact generation; CBCT also has lim-
itations such as low contrast resolution and aberrations. Res-
torations, metal posts, and enamels are common culprits in
this regard. Long scan times (anything from fifteen to twenty
seconds) and low spatial resolution mean the patient has to
stay still for the majority of the procedure [15].

In a groundbreaking development, Weine et al. identified
four unique root canal configurations that may coexist inside
a single root [7]. Vertucci analyzed the root canal architec-

BBenenue

KopHeBoil kaHan HauMHaeTCs B MyJAbNApPHON Kamepe u
MIPOXOJIUT Yepe3 alnKajabHOE OTBEPCTUE B MEPUOAOHT. KoH-
¢uryparysi KOpHEBBIX KaHAJOB MOXKET OBITh PA3ITUIHON OT
3y0a K 3y0y KaK y pa3HbIX JIIOJCH, FJTH N3MEHATHCS Y OTHOTO
Y TOTO )K€ YelloBeKa B TeueHue JieueHus [1].

[Ipu SHAOAOHTHYECKON Tepanuu HEKOTOpPhle KOPHEBBIC
KaHaJIbl MOTYT OBITH HE OOHAPY)KEHBI M3-32 HEIOCTATOYHO-
TO 3HAHWS WX aHATOMHHU WJIM HEIOCTATOYHOTO ITOWCKA JI0-
MOJTHUTEJIBHBIX KaHaoOB. TeM He MeHee, UX OOHApyKCHHE
U TPaBWIbHOC IUIOMOMPOBAHUC 3HAYUTEIBHO YITy4YIIacT
MpoTHO3 JledeHus. B mporecce mccnenoBanus HaOiroma-
JUCh MHO)KECTBCHHBIC AaIMKaJIbHBIC OTBEPCTHS, METIIH,
C-00pa3HbIc U JTOTIOJHUTEIbHBIC KAHATIBI.

OHOKaHATBHBIC HIKHUE PE3IIbl HANOO0JIee ITMPOKO pac-
MIPOCTPaHEHBI B Pa3IMYHBIX TOMYISIISIX, OJHAKO HEOOTb-
IIIOH MTPOIICHT TaKUX 3y0OB MOKET UMETh JIBa KOPHS WJIH JIBA
kaHana [2].

MHorue BechbMa CEphE3HBIC IMPOOIEMBI, BO3HUKAIOIIUC
BO BpEMs W IOCIC DHIOJOHTHUCCKON TEeparuu, CBSI3aHBI C
HEIOCTATOYHBIM MMOHWMAaHHEM aHATOMHH ITyJIBIIApHOHW IO-
JIOCTH, B YaCTHOCTH, C HE3HAHHEM CYIIECTBOBAHHUSI BTOPOTO
KOpHEBOTO KaHana [3].

CyIecTByeT HECKOIBKO METOIMK W3YYCHUS aHAaTOMUHU
KOPHEBBIX KaHaJIOB. Hampumep, MpOM3BOIUTCA ACKATBIIH-
HAIMsI U OYMCTKA 3yOOB B @30THOW KHUCIIOTE [UTS TIPUIAHUS
UM MPO3PAYHOCTH, YTO O0JIEryacT U3yueHUe KOHPUTypaIuu
KopHeH [4].

Hpyrast MeToquka ucciaenoBaHus, MpeiokeHHas Bep-
TYy44H U COABTOPaMH, 3aKJII0YAE€TCS B BBEICHUN KPACUTEJIS B
KOPHEBBIC KaHAITBI 3y00B [5], TaHHBIH METO]] UCTIOIB30BAJICS
MHOTHMH HCCIEOBAaTEeIIMH I U3ydeHHs MX Mopdoio-
ruu [6].

IToMuMoO 3TOrO, BO3MOXKHO NpeHapUpOBaHUE KOpPHEH
BEPXHUX MOJISIPOB IIEPOXOBATHIMU U OYMa)KHBIMH JTHUCKAMHU.
Hcnonb3ys 3Ty MeToauky, BailH 1 coaBTOpBI MPeNIoKUIN
HOBYIO KJIacCH(DMKAIINIO KOPHEBBIX KaHAJOB [7].

J1Jist O1leHKH MOP(OJIOTUH TYJIBITBI TIOCTOSHHBIX HIMKHIX
PE31I0B YeJIOBEKA B TPEX M3MEPEHMSIX MOXKHO HCIIOIb30BaTh
MOJICTTH U3 CMOJTHI [8].

AJakaM M COABTOPBI UCIIOJIF30BAI PEHTTE€HOKOHTPACT-
HbI€ CBOIMCTBA HECKOJIBKUX MOACOAEPKAILUX MAaTeprualioB B
COYETAHUHM C IIOPOLIKOM I'MPOKCHIA KAJIBIHS [UIsl H3yYECHUS
Mop¢oIorHH KOPHEBHIX KaHAIIOB [9].

udposas peHrreHorpadus, KOMIBIOTEpPHAsT TOMOTrpa-
¢ust 1 MukpoKT Taxke UCHONB3YIOTCS JUIs U3y4EHHs aHa-
TOMHH KOPHEBBIX KaHanoB [10—-12].

KonycHo-nmy4eBas xommbrotepHas Tomorpadus (KJIKT)
[IPEBOCXOJMT JIBYMEPHYIO PEHTIeHOIpauio B TUarHOCTHKE
NepUaITMKaIbHBIX MopakeHni. OHa MO3BOJSIET BU3yaIH3H-
poBarh JedeKThl BOJIM3H BEPXHEUETIOCTHOMN TTa3yXH, a TaK-
JKe TTOBPEXKIICHISI MEMOpaHbl BEPXHEUCTIOCTHOHN Mazyxu, a
TaKke WX ONMM30CTh K HIKHedemtocTHoMy kaHairy. KJIKT
103BOJISIET MTPOBECTH TIOJHYIO OLEHKY CHCTEMbI KOPHEBBIX
KaHAJIOB, BKITIOUasi M3TUOBI U Oudypkanuu. JlaHHBIH MeTOn
IIOMOTAET OMPEACTUTh pabodyro IIHMHY KOPHEBOTO KaHAia
BO BpeMs dHI0J0HTHYecKoro JedeHus. Kpome Toro, KJIKT
MOBBIMIACT YCHEITHOCTb 9HAOAOHTUYECKOI'O JICUCHMS, TIOMO-
rast UICHTH()UIUPOBATH JOMIOTHUTEIBHBIA KOPHEBON KaHAI
[13]. ITo cpaBrenuto co cupanpHoit KT, KIIKT MmuanmMusu-
pyer 103y oonmyuenus (10 98 % 10 CpaBHEHHUIO C OOBIYHOMN
KT). Kpome toro, KJIKT nmeer manoe BpeMs CKAHUPOBaHHUS
ot 10 mo 40 cek, 9to cHIKaeT apredakTsl ABIOKeHHS [ 14].

K orpannuenusm KJIKT oTHOCSATCS HU3KOE KOHTpACT-
HOE pa3pelieHue, a TAkXKe )KeCTKOCTh ITy4YKa, IPHBOAAIIAS K
HCKAXCHUAM U I1OSIBJICHUIO apTe(baKTOB, YTO CHMXKACT nua-
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ture of maxillary first premolars using the cleaning process
to enhance his explanation of Weine’s classification. There
are eight different root canal systems that he found [16].

Several publications have explored the root canal archi-
tecture of mandibular incisors because to the great anatomi-
cal diversity [17, 18].

To address the present knowledge vacuum, this study
examined the root morphology of mandibular incisors in
a population from southern Iraq. Previous research on this
topic was lacking.

Material and methods

Sample

A total of 150 CBCT images were submitted by patients
referred to the oral radiology clinic at the College of Den-
tistry/University of Basrah. Out of these photos, 75 were
submitted by male patients and 75 were submitted by female
patients. The ages of the patients varied from ten to sixty.
We divided the patients into three groups based on their age:
those between 10 and 24, 25 to 39, and 40 and above.

Endodontics, dental implants, and oral surgery were
among the many dental treatments that referred patients to
CBCT. Every image of the lateral and central mandibular
incisors was evaluated for root canal types according to the
Vertucci method.

A total of 519 mandibular incisors were examined, with
261 situated in the middle and 258 on each side.

At least one mandibular incisor should be present in the
CBCT scans of the mandible for this study to be valid. Fur-
thermore, it was essential that the teeth have sealed apices
and not have any evidence of root resorption, calcification,
or root canal filling. You may expect high-quality CBCT im-

ages that don’t include any motion or foreign object arte-
facts.

Radiographic Technique X-ray technology

In order to get the CBCT images, we used a Gendex
(GXDP-7000) CBCT apparatus located in Hatfield, Penn-
sylvania, United States of America. This apparatus was op-
erated at 90 kV and 10 mA for a duration of 13 seconds.
For this particular instance, the picture resolution was 200
x 200 x 200 pum, the field of view was 80.0 x 80.0 x 60.0
mm, and the image size (IJK) was 400 x 400 x 300 pixels. It
was necessary to have a minimum thickness of 0.25 millim-
eters and a layer spacing of 0.5 millimeters. The resolution
of the detector was set at 200 um on the scale. The proce-
dure that was prescribed by the manufacturer was adhered to
during the whole scanning process. All computed tomogra-
phy (CBCT) examinations were carried out by a technician
who had more than ten years of experience. The technician
adhered to the “as low as reasonably achievable” radiation
protocol’s lowest exposure standards in order to guarantee
good image quality.

Evaluation of the Images

In order to combine all of the CBCT images with the
In vivo 5 Dental Viewer (Anatomage, San Jose, California,
United States), we used a piece of software known as Gx-
Picture. This program was created by Kavo Dental in Bib-
erach and der Riss, Germany. This was accomplished on a
machine running Windows 7 64-bit. (Microsoft Corporation,
Redmond, Washington, United States of America) was in-
vestigated throughout the course of the investigation. Every
photo was analyzed using a 19-inch LCD screen that was
produced by Dell in Round Rock, Texas, United States of

THOCTHYECKYI0 3(PQEeKTUBHOCTh M300pakeHni. Kak mpa-
BWJIO 3TO BBI3BAHO METAUIMYECKUMH IITH(PTAMH, 3MaIIbIO
u pectaBparmusaMu 3y0a. OrpaHHYMBAIOMUME (HaKTOpaMu
TaKKe SBIIAIOTCS HU3KOE MPOCTPAHCTBEHHOE Pa3perieHue u
JUTHTEJIEHOE BpeMsi ckanupoBanus (0T 15 mo 20 cek), TpeOy-
oll[ee MUHUMAJIbHOTO JBHKEeHUs manuenTa [15].

BaiiH u coaBTOPHI MEPBBIMHU pa3ieIHIN KOHQUTYpauu
KOPHEBBIX KaHAJIOB B TPENENTax OJHOTO KOpPHS Ha YETHIpe
OCHOBHBIX THMNa [7]. Bepryuun, u3yuuB MopQoJIOrHio Kop-
HEBBIX KaHAJOB MNEPBBIX IPEMOJSIPOB BEpXHEH YEIIOCTH
METOIOM OYHINeHHUsA, nopaboran kimaccupukanuio Baii-
Ha. OH pa3genuya CUCTEMBI KOPHEBBIX KaHAJIOB Ha BOCEMb
TUmos [16].

B cBs3u ¢ OonbmmM pazHoOOpazneM aHATOMUYECKOTO
CTPOCHHS, MHOTHE aBTOPHI M3y4alld aHATOMHIO KOPHEBBIX
KaHaJIOB HIDKHUX pe3noB [17, 18].

Mopdostorust KopHeil HIKHUX PE3I0B Y HACCIICHUS FOXK-
Horo lpaka HHMKOTZa He M3ydajach MOAPOOHO, 4TO M 00y-
CJIOBIJIO HEOOXOTUMOCTH MPOBEICHUS HACTOSIIETO HCCIe-
JTIOBAHUSL.

Marepuan 1 MeToIbI HCCJIeJOBAHUS

Buvioopka

B Hacrosiiiem uccieoBaHiy ObUIM TIPOAHAIM3HUPOBAHEI
150 KJIKT-cHumkoB manueHToB (75 MyX4nH u 75 *KeH-
mmH B Bo3pacte oT 10 1o 60 ier), HampaBIeHHBIX B KITMHH-
Ky PEHTIE€HOJIOTMH HOJIOCTU PTa MHCTUTYTA CTOMATOJIOTMU
yHuBepcureTa bacpbl. Beibopka nanuenToB Obuia paszaee-
Ha Ha TpH Bo3pacTHble rpynmsl: 1: 10-24 roaa, 2: 25-39 ner
u 3: >40 ner.

[TanmenTsr OpuTn HanpaBieHsl Ha KJIKT mo pazmuuabiM
TMOKa3aHuAM, TaKMMU KaK XUPYprus 1mojJoCTu pTa, JCHTAIb-

Hasi UMIUTAHTAIMS ¥ S3HI0A0HTHs. Ha KaXk1oM CHUMKE OOKO-
BBIC U [IEHTPAJbHBIC HIKHHUE PE3IbI C 00CHX CTOPOH KJIac-
cuuIIpoBaIrch o Bepryyun.

B uccnemyemoii BeiOopke 0b110 0OHApY)eHO Bcero 519
HWKHHX pe3noB (261 meHTpanbHbli pesen u 258 GOKOBBIX
pE3LoB).

Hnsa manHOrOo wmWccnenoBaHus Obumm otoOpansl KJIKT-
CHUMKH HIDKHEH YeTIOCTH C HAJIMYUEM XOTs ObI OHOTO pe3-
11a; P ATOM BCE 3yObl TOJDKHBI ObLIIM UMETh 3aKPBITHIC BEP-
XyIIKU KopHEH. Takxke He JOMyCKalloCh HATHYHS TIIOMOUPO-
BaHHBIX KOPHEH, KaJbIU(QHUKAIINA WA KyTbTeBOW KOPOHK;
TTIOMHUMO 3TOTO y 3y0OB, OTOMPAEMBIX ISl TAHHOTO MCCIIEO-
BaHUSI, HE JOJDKHO OBLIO OBbITh MPU3HAKOB PE30POLIMK KOPHEH,
a KJIKT-cHUMKH TOIKHBI ObUIH OBITH XOPOIIETO KayecTra,
6e3 apTeakToB IBIKSHHUS HIIH TIOCTOPOHHUX MTPEAMETOB.

Paouozpagpuueckuii memoo

Wzobpaxennss KJIKT Obim momywenst nHa KJIKT-
anmapare Gendex (GXDP-7000) (Xotdunz, [lencrisBanms,
CIIA) npu Hanpspkenun 90 kB u cuie Toka 10 MA ¢ 9kc-
no3unumeit 13 ¢. Pazmep uzodpaskenust cocrapisut 400 x 400
x 300 mukcenoB (1JK), paspemenne nzodpaxenus — 200 x
200 x 200 mMxM, pazmep uzodpaxenus (mmomne 3perust) — 80,0
x 80,0 x 60,0 MmM. MuHHMAaJIbHAS TOJIIIMHA CJI0S1 COCTABIIsLIA
0,25 MM, paccTosiHue Mexy ciosimu — 0,5 MM, Pazpemenue
nerekropa — 200 mxm. IIponenypa ckaHMpPOBaHUS MIPOBO-
JIAIIACh B COOTBETCTBHUH C IIPOTOKOJIOM IIpOn3BoauTeNs. Bee
KJIKT-uccnenoBanusi mpOBOIMIINCH TEXHUKOM C OOjiee ueM
10-71€THUM OIBITOM pa6OTLI C HUCII0JIb30BaHHEM MHUHUMAJIb-
HBIX [TApaMETPOB HKCIIO3ULIUH, HEOOXOIUMBIX VISl ITOTyde-
HUS TIPUEMIIEMOTO Ka4ecTBa N300paKeHUH B COOTBETCTBHU
C KOHIIENIMEH OOTyYeHUS «HACTOIBKO HHU3KO, HACKOIBKO
9TO Pa3syMHO JOCTHKUMOY.
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America. The examination took place in a room that was
completely black. The resolution of the screen was 1366 x
768 pixels that were shown. Throughout the whole of the
analysis process, the image processing capabilities of the
program were used to make modifications to the contrast and
brightness of the pictures in order to provide the most fa-
vorable viewing conditions that were potentially attainable.
During the course of the assessment, the examiners switched
between axial, coronal, and sagittal views periodically.

All of the photographs were analyzed by three dental ex-
perts, each of whom had more than fifteen years of experi-
ence in the area. These specialists were an oral radiologist,
an endodontist, and a maxillofacial surgeon. The purpose of
this action was to eliminate any potential of prejudice.

The first evaluation was followed by a second set of read-
ings that were carried out one month later. Approximately
twenty percent of the photographs were selected at random
for this second set of readings. Using Cohen’s kappa test, the
objective of this second set of readings was to determine the
degree of dependability that existed among the examiners
themselves.

Root canal classification
For the purpose of this study (16), Vertucci’s classifica-
tion was used to assess the root canal structure of mandibular
incisors. Vertucci divided root canal morphology into eight
different groups, which are shown, respectively, in fig. 1:
o Type I (1-1): Only one channel extends from the aper-
ture to the apex.
e Typell (2-1): It is from the pulp chamber that two canals
emerge, which eventually merge into a single canal.
o Type III (1-2—1): One canal emerges from the pulp
chamber, and as it travels across the space, it divides into

Ouenka uzoopascenuii

Bce KIJIKT-uzo0pakenuss ObUIM WHTETPUPOBAHBI B
Invivo 5 Dental Viewer (Anatomage, Can-Xoce, Kamnu-
¢opuus, CIIA) ¢ momompr MNpPOrpaMMHOTO obecrede-
Hus (GxPicture; Kavo Dental, bubepax-na-Puce, I'epma-
HuUs), paboTaromiero Ha 64-pa3psinHoit cucteme Windows 7
(Microsoft Corporation, Peamona, Batmurron, CIIIA). Bee
n300pakeHHs aHAIM3UpoBANIKUCH Ha 19-mroiimoBom JKK-
muctiee (Dell, Payan-Pok, Texac, CILIA) ¢ pa3pemeHnem
1366 x 768 muKcenoB B TeMHOW KoMHaTe. KOHTpacTHOCTh 1
SIPKOCTh U300pa’KeHNUsI KOPPEKTUPOBAINCH B TIPOLECCe aHa-
JM3a C TIOMOIIBI0 HHCTPYMEHTOB 00pabOTKH M300paskeHni
B IIPOTPAMMHOM 00ECIICUCHIH IS JOCTH)KEHUS ONTHMAIh-
HBIX YCIIOBHH BH3yaTU3aIIH.

OtcMarpuBanuch 3 MPOEKIMU: aKCHallbHAsl, KOPOHAIb-
Hasl ¥ CaITUTaJIbHAsL.

Bo m30exaHme TpeaB3sATOCTH BCE HM300pakKEHUS OIle-
HUBAJIA TPH CTOMATOJIOTa-CHEIHAIHNCTa (PEHTTEHOIOT-CTO-
MartoJIOrT, SHIOJOHTUCT U YEIFOCTHO-JIUIIEBOW XUPYPT, BCE C
Gosnee yeM 15-JIeTHUM OIBITOM paboOTHI).

Uepes MecsIr Tociie IepBoii OIEHKH CHUMKOB OBLTa TIPO-
BEJICH UX MOBTOPHBIN MPOCMOTP, BKIIOUAIOMIMN TPUMEPHO
20 % ciy4aiiHO BBIOpAaHHBIX H300PaKCHUH C 1IEIbIO OIICHKU
JIOCTOBEPHOCTH TTOJIyYEHHBIX ITEPBOHAYAILHO PE3YJIBTAaTOB,
C HMCITONB30BaHUEM Kamma-kputepus KosHa.

Knaccugukayusa xopnesvix kananos

B Hacrosmem uccaeIoBaHUM ISl ONPEICICHUS KOHDH-
rypaiyy KOPHEBBIX KAaHAJIOB HIDKHHUX PE3IOB HCIOIb30Ba-
nack knaccuukanus Bepryqaun [16]. Bepryaun pazgenmn
MOP(}OJIOTHI0 KOPHEBBIX KaHAIOB HAa BOCEMb THUIIOB CIIEIY-
oM odpaszom (puc. 1):
e Tum I (1-1): Onua kaHAT UAET OT YCThS A0 areKca.

two canals. The two canals come together once again to
form a single canal before leaving the apex.

*  Type IV (2-2): From the opening to the apex, there are
two canals on their own.

*  Type V (1-2): There is a single canal that originates from
the bottom of the pulp chamber and, as it travels, splits
into two canals.

*  Type VI (2-1-2): In the course of its journey, two canals
originate from the pulp chamber; they first merge into
a single canal, and then they split into two canals once
again before emerging from the root apex.

*  Type VII (1-2—1-2): Before leaving the apex, one canal
leaves the pulp chamber, which then divides and then
re-unites with itself at various points along its path, and
eventually divides into two vessels.

e Type VII (3-3): Three distinct canals depart from the
pulp chamber and go towards the apex.

Type | Type I Type Il Type IV
1-1 2-1 1-2-1 2-2
Type V Type VI Type VIl Type VI

1- 2-1-2 1-2-1-2 3-

2 3
Fig. 1. Visual depictions of the root canal morphology categorization sys-

tem proposed by Vertucci [16]. Non-Commercial Attribution License via
Creative Commons (http://creativecommons.org/licenses/by-nc/3.0/) [19]

Puc. 1. Cxemarndeckoe nzo0pakeHue Kinaccupukauu MopQororuu
KOPHEBBIX KaHaJoB 1o Bepryuun [16]. JInnensns Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0/) [19]

e Tun II (2-1): 13 mynbrioBoii kaMepsl OepyT Hadaso /iBa
KaHaJa, KOTOPBIE IO XO/Ly CBOETO XO0/1a CIIMBAIOTCS B OJIUH.

e Tum HI (1-2—1): OnuH KaHaN BBIXOAUT U3 ITyJIBIIOBON
KaMephbl U B JIaIbHEHIIIeM pa3ienseTcs Ha JBa, KOTOphIe
CHOBA CJIMBAIOTCS B OZIMH TIEPE/T BBIXOJOM U3 areKca.

e Tum IV (2-2): IBa xaHama UAYT OTACIBEHO OT YCThS 1O
arexca.

e Tun V (1-2): Or nHa myabHOBOM Kamephl HauMHAETCs
OJIMH KaHaJI, KOTOPBIM 3aTeM pa3/ersieTcs Ha JiBa.

e Tum VI (2-1-2): Ot gHa TMyneIOBOM KaMepsl OepyT Ha-
Yajo JiBa KaHajia, KOTOPbIE 3aTe€M CJIMBAIOTCSI B OJIMH, a
Tiepest BEIXOJIOM M3 BEPXYIIKH KOPHSI CHOBA Pa3IeIsIOTCS
Ha JBa.

* Twum VII (1-2—-1-2): W3 mymbmoBoil KaMepsl BBEIXOAWUT
OJIMH KaHall, KOTOPBII 3aTeM AEIUTCSI, CHOBA CIIMBACTCS
1, HAKOHEI, pa3/ieNsieTcs Ha JiBa Iepejl BBIXOIOM M3 Bep-
XyTIKH.

e Tum VIII (3-3): U3 mynap1oBoii KaMepsl BBIXOIAT TPHU Ka-
HaJla, KOTOpbIE UAYT HE3aBUCHMO JPYT OT JApyTra K Bep-
XyIIKE.
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Statistical Analysis

The gender and age of the patients, in addition to the root
canal configuration type discovered in the mandibular inci-
sors, were the subjects of the data collection. It was deter-
mined that Pearson’s chi-square tests were used in order to
ascertain the relationships that existed between age, gender,
and canal type. By our standards, a p-value that was lower
than 0.05 was considered to be statistically significant, and a
p-value that was lower than 0.001 was considered to be very
significant. The kappa test developed by Cohen was used
in order to investigate the dependability of the examiners
as well as the reliability of the outcomes. IBM Corporation,
located in Armonk, New York, United States of America,
developed a software package known as SPSS 22.0 for Win-
dows, which was used in order to carry out the statistical
analysis.

Results

The kappa test score was 0.8, which indicates that there
is a high level of dependability both within and between ex-
aminers.

The present study included 519 mandibular incisors,
consisting of 261 centrals and 258 laterals, and was based on
CBCT images of 150 patients who attended teaching clinics
at the faculty of dentistry at the University of Basrah. There
were a total of 125 patients, fifty-five of them were female,
and their ages ranged from ten to sixty years old. Patients
had an average age of 26.8 years, according to the data.

According to the data shown in Table (1), the type I ar-
rangement was the most prevalent among all of the man-
dibular incisors. Following it, the next most prevalent types
were Type III, Type V, and Type VII. Of the teeth that were
examined, 54.9 % were of the Vertucci type I variety, 43.3 %

CmamucmuuecKkuil ananus

IIpu craructudeckoil 0O6pabOTKe pPe3yIbTaTOB HCCIIE-
JOBaHUA YYUTBIBAJIUCH TUIIBI KOH(i)I/IpraL[I/II/I KOPHECBLIX
KaHaJIOB HIDKHMX PE3LOB, IOJI ¥ BO3pacT IalUeHTOB. B3a-
MMOCBSI3aHHOCTh ATHX IapaMeTPOB OIICHUBANACh C ITOMO-
B0 KpuTepust xu-kBagapar [Iupcona. 3navenus p < 0,05
CYUTAJIUCh CTATUCTUYCCKU 3HAYMMBIMH, a 3HAYCHHUA p <
0,001 — BbICOKO3HAYUMBIMU. BHYTpHUIKCIEpTHAS U MEXKIK-
CHepTHAS HAJIC)KHOCTh aHAIM3UPOBATACH C IIOMOIIBIO Kall-
na-kpurepuss Kosna. [l mpoBefeHusi CTaTUCTUYECKOTO
aHaJIM3a UCIoJIb30Baiack nporpamma Statistical Package for
the Social Sciences (SPSS) Bepcuu 22.0 a1 Windows (IBM
Corporation, ApmoHK, mtat Heto-Mopk, CILIA).

Pe3yabrarsl

Kax BHyTpuaKcHepTHasi, TaKk U MEKIKCIIEPTHAS HAJEK-
HOCTh PE3yJbTaTOB OKa3aJlaCh BBICOKOH (3HAUYEHHE Karla-
kpurepus = 0,8).

B Hacrosiiiiee ucciienoBanue ObLIH BKIIIOUCHBI 519 pes-
1I0B HIDKHEH 4emrocTH (261 neHTpanbHblil 1 258 OOKOBBIX),
nmony4yennpie npu aHamu3e 150 KIJIKT-uzobpaxenuit 150
MAIlMeHTOB, IOCCUIAOMINX KIMHUYECKHE 3aHATHA B HH-
CTUTYTE€ CTOMAaTojiornu yHuBepcutera bacpbl. Bribopka
MalUMEHTOB BKJIIOYaia 75 MY>KUMH U 75 KEHIUUH, CPEAHUN
BO3pacT KOTOpBIX cocTaBui 26,8 roga, a BO3pacTHON Aua-
na3oH — ot 10 go 60 ner.

B T1abn. 1 mokazano, uro tum I Obl1 Hanbosee JacToi
KOH(UTrypanueid KOpHEBBIX KaHAJIOB ISl BCEX HW)KHUX Pe3-
1oB, 3a HuM ciemoBaiu Tumksl 111, V u VII coorBeTcTBEHHO.
Cpenu obcnenoBanHbIX 3y00B 54,9 % oTHOCHINCH K THMY |
no Bepryuun, 43,3 % — x tuny 11l Bepryuun, 1,2 % — x Tumy
V Bepryuum, a tun VII BcTpeuascs ToIbKO y 0aHOTO 3y0a
(0,6 %). (puc. 2).

were of the type III variety, 1.2 % were of the type V variety,
and 0.6 % were of the type VII variety (fig. 2).

Table 1
Frequency of canal types in total sample
Canal type No. %
1 285 54.9
1 225 433
v 6 1.2
Vil 3 0.6
Total 519 100.0

As shown by the data presented in table (2), the type I
canal configuration was the kind of canal design that was
seen the most often in mandibular central incisors for the
most part. After this, categories III, V, and VII came next
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Fig. 2. Classification of mandibular incisor vertucci as A type III, B type I,
and C type V using axial and sagittal computed tomography images

Puc. 2. AxcuanpHas u carurranbHas npoekuuu KJIKT HukHero pesua.
A — tun 11l Bepryunn, B — tun I Beprywun, C- Tun V Bepryuaun

Tabnuya 1
YacroTa BCTpe4aeMoCTH
Pa3JMYHBIX THIIOB KOPHEBBIX KaHAJIOB B 001Leil BHIOOpKe

Twumn kaHasa Koi-Bo %

1 285 54,9
1 225 433
\% 6 1,2
VviI 3 0,6
Bcero 519 100,0

Kak mokazano B Ta01. 2, y HEHTPaIbHBIX PE3II0B HIDKHEH
YEIOCTH HanOoJIee PaCHpPOCTPAHCHHBIM THUIIOM KOHQUIY-
panyu KOPHEBBIX KaHAJIOB sBIsUIcA THil | Bepry4du, 3atem
cegoBanu tumsl [II, V u VII coorBercTBenHO0. Cpemu 00-
clieoBaHHbIX 3y00B 59,3 % orHocunucsh k tumy I Bepryu-
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in the order that they were presented. Vertucci type I was
discovered in 59.3 percent of the teeth that were examined,
Vertucci type III was discovered in 37.9 percent of the teeth,
and Vertucci type V and Vertucci type VII were discovered
in 1.2 % of the mandibular central incisors.

Table 2
Frequency of canal types in central incisors
Canal type No. %
1 156 59.7
111 99 37.9
A% 3 1.2
VII 3 1.2
Total 261 100.0

As an additional point of interest, the configuration type
I was the most prevalent among all of the mandibular lateral
incisors, followed by type III and type V in that particular
order. Table 3 displays this information for your perusal. In
the teeth that were examined, the proportion of Vertucci type
I was fifty percent, the percentage of Vertucci type III was
forty-eight percent, and the percentage of Vertucci type V
was one point two percent.

Table 3
Frequency of canal types in lateral incisors
Canal type No. %
1 129 50.0
111 126 48.8
v 3 12
Total 258 100.0

In accordance with the information shown in table 4, the
sample was divided into three unique groups: group 1 includ-
ed persons who were between the ages of 10 and 24 years old,
group 2 included individuals who were between the ages of 25
and 39 years old, and group 3 included individuals who were
at least 40 years old. It was only with respect to the number
of canals that the impact of age was explored, and the results
showed that there were statistically significant differences be-
tween patients in the age group 3 and patients in the other age
group. In the third age group, which was the third age group,
it was discovered that the frequency of type III was lower
among patients in the age group 3. It was noted that type V
was present in the first and second age groups, however type
VII was only identified in the third age group.

Table 4
Distribution of canal types according to age groups
C
anal type Total
1 3 5 7
Groupl 0
(1024 years) & 39 3 135
Group II
AGE group (25-39 years) 172 152 3 0 327
Group 3
(>40 years ) 40 14 0 3 57
Total 285 | 225 6 3 519

As may be shown in table 5, there are significant gender
differences in root canal design. While type I1I was more of-
ten found in males than females in the mandibular incisors,
type I was more commonly found in females than males.
Type V was only seen in males, while type VII was exclu-
sively found in females.

un, 37,9 % — x Tumy 11l Bepryuun, a y 1,2 % meHTpaabHbIX
PE310B HIKHEH YEIFOCTH BCTPEUYAIINCh KaK TU V, TaKk U THIT
VIL

Tabnuya 2
YacToTa BCTPEYaeMOCTH KOPHEBBIX KAHAJIOB Pa3IMYHbIX THIIOB
B IIEHTPAJBHBIX pe3nax

KaHaJIOB OI[CHUBAJIOCH TOJIBKO 110 X KOJINYECTBY; CTATHCTH-
YECKH 3HAYMMBbIC PA3INUMs ObLIH OOHAPYKEHBI MEXKIy Ia-
nueHTaMu 3-it u 2-it rpynmn. Cpeay manueHToB 3-if TpyIsI
yactoTa BcrpedaemoctH 1 Tnna Obina Hrke. V Tri Habmo-
Jancs B 1-i u 2-i Bo3pacTHbIX rpynnax, a VII tun — Toasko
B 3-i1.

Tunm xanana Koun-Bo % Tabnuya 4
1 156 59,7 PacnpenesieHne THIIOB KOPHEBBIX KAHAJIOB 110 BO3PACTHBIM Ipynnam
111 99 37,9 Tun xanama B
v 3 12 T 3 | 5 | 7 |
VII 3 1,2 I'pynmna 1 73 59 3 0 135
Bcero 261 100,0 (10-24 ner)
BospacTthbie Toyima 2
TPYIIIEI zpy 39 172 | 152 3 0 (327
TIpuMeyaTebHO, YTO COMIACHO Tabil. 3 y HUKHHX 00- (25-39 zer)
KOBBIX PE3II0B HanOoJIee 4acToil KoH(QUTypalueii KOPHEBBIX I'pynma 3 40 14 0 3 |57
KaHaJIOB TakXe sBisgeTcs tum I, 3atem ciaemomanu Il u V (240 set )
cootBercTBeHHO. Cpenn uccnenoBanHbx 3y6oB 50,0 % oT- Beero 285 | 225 6 3 [519

Hocuiuch K Tumy I Bepryuun, 48,8 % — x tumy [ u 1,2 % —
k tuny V Bepryuun.

Tabnuya 3
YacToTa BCTPEYAEMOCTH KOPHEBBIX KAHAJIOB Pa3JIMYHBIX THIIOB
B 00KOBBIX pe3nax

Tun kaHana Kon-Bo %

1 129 50,0
1 126 48,8
A% 3 1,2
Bcero 258 100,0

Kak BugHO U3 Ta0I1. 4, BHIOOpKA ObLIA pa3aeiicHa Ha TPU
rpymmsl: rpymmna 1 (10-24 ronma), rpynna 2 (25-39 ner) u
rpymma 3 (> 40 ner). Bnusaue Bo3pacta Ha KOHPHUTYPALIHIO

Kak moka3zano B TaOI. 5, KOH(pHUrypaIys KOPHEBBIX Ka-
HaJIOB Y MY>KYMH M XKEHIIMH MMEEeT CyLECTBEHHBIE pa3iH-
gmst. PacipoctpanenHocts Tumna 111 B HIDKHEX pesnax ObLia
BBIIIIE y MY>KYHH, 4YEM Y )KEHIINH, B TO BpeMs Kak Tul | yare
BCTpevalicsl y KeHIIUH. Tun V HaOIoIalcst ToIbKO Y MyX-
4yuH, a TUI VII — TOIBKO y KEeHIIUH.

Tabuya 5
Pacnipeeienne THIIOB KOPHEBBIX KAHAJIOB MO MOJIY
Tun kanana
BCEro
1 3 5 7
Ton | 1(MyxuuHsi) 154 107 6 0 267
2(PKeHmumHbI) 131 118 0 3 252
Bcero 285 225 6 3 519
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Table 5
Distribution of canal types according to gender
1 3Canal type - Total
Gender 1(Male) 154 107 6 0 267
2(Female) 131 118 0 3 252
Total 285 225 6 3 519

The accuracy of detecting intricate root canal anatomies
using CBCT is influenced by several key imaging param-
eters. Notably, voxel size plays a critical role—smaller voxel
sizes (e.g., 0.125-0.2 mm) allow for higher spatial resolu-
tion, enabling the visualization of fine anatomical details
such as accessory canals or bifurcations. Additionally, field
of view (FOV) should be appropriately limited to the region
of interest to reduce scatter and enhance image clarity. Tube
voltage (kVp) and current (mA) settings should be optimized
to balance image quality with radiation exposure, typically
ranging from 70-90 kVp and 4-10 mA in dental applica-
tions. Proper patient positioning and motion control are also
essential to prevent image artifacts.

Discussion

There are many potential reasons for endodontic treat-
ment to fail, but a missing canal due to a misdiagnosis is
among the most common. Various subpopulations from dif-
ferent regions, ethnicities, and ages have reported variations
in the root canal systen»s space, which is indicative of the
fact that demographic factors significantly impact the inter-
nal anatomy of teeth [20]. This fact explains why the Iraqi
population has been the subject of more studies.

Based on the results of the current study, four different
geometries of Vertucci root canals—types I, 111, V, and VII —

have been identified (Table 1). The study found that apical
foramina types I and 111, which occur in 42.8 % and 55.5 %
of mandibular central and lateral incisors, respectively, com-
pared to types V and VII, which occur in 1.2 % and 0.5 % of
these teeth. Their results are consistent with those of previ-
ous research that examined the Saudi subpopulation, such as
Al-Fouzan et al [21] and Mashyakhy et al [22]. In addition,
our results corroborate those of other studies that have ex-
amined different populations [23].

Our study’s purview included a review of the literature
on how the shape of the central and lateral incisors of the
mandible alter with gender. Mustafa et al likewise found no
statistically significant variation in root number or root canal
size between the sexes in their study of a Saudi population
sample [24].

In contrast to a study conducted by Goran et al [25] on
Kurdish individuals from Erbil city in Iraq, our research indi-
cated a somewhat greater prevalence of mandibular incisors
type III. This was discovered by using the same examination
process, although with a different sample size. Though type
IIT remains the most common, this investigation discovered
a different sample size. We confirmed the findings of Ghab-
bani et al [18] and Mahmood Talabani [26] that type I was
the most common in both sexes.

The results found by Alkahtany et al [27] in a Saudi
population were completely at odds with our own findings.
They found that the prevalence of two canals in mandibular
incisors was significantly higher in men than in women. Ad-
ditionally, in an Iraqi study, Mahmood Talabani [26] found
that the incidence of two root canals was much higher in
females than in males.

When looking at the correlation between gender and root
canal frequency, investigations on different populations have

To4HOCTH BU3YyaNIHM3alliH CIIOKHON aHATOMHH KOPHEBBIX
kaHasoB ¢ noMmouibto KJIKT 3aBUCUT OT HECKOIBKUX KIIHOUE-
BBIX TIapPaMETPOB U300paKEHHs, [IPU ITOM PELIAIOLIYIO POJIh
WrpaeT pa3Mep BOKCENS: YeM MEHbIINE pasMep(HarnpuMep,
0,125-0,2 MM), TeM BBIIIE IPOCTPAHCTBEHHOE Pa3peIIeHue,
YTO MO3BOJSIET YBUAETh TOHKHE aHATOMHUYECKHE O0COOCH-
HOCTH, KaK AOIOJHUTCIbHBIC KaHaJbl WJIN Pa3BETBJICHUA.
Kpome Toro, Ui yMEHBIICHHS PAacCEHMBAHUSI W IMOBBIIIC-
HUS 9EeTKOCTH W300pa)XCHUS CIIEAYEeT COOTBETCTBYIOIIHM
obpazom orparnuuTh mose 3perus (FOV) obnacThio mHTE-
peca. Hacrpoiikn Hanpspkenust Tpyoku (kBm) u Toka (MA)
JIOJDKHBI OBITH ONTHMU3UPOBAHBI JUIs OajlaHca MEXIy Kade-
CTBOM HM300pa)XCHUS M BO3JCHCTBHEM H3ITyUCHIsI, OOBITHO
B CTOMATOJIOTHYECKOW TPAKTHKE 3HAYCHHSA JTHUX Mapame-
TpoB cocTaBisitoT 70-90 kB u 4-10 MA COOTBETCTBEHHO.
[IpaBriIbHOE MO3UIIMOHMPOBAHKE MAIIMEHTA U KOHTPOJIb €T0
IBIDKCHUH Tarxke HEOOXOAWMBI NIl YMEHBIICHUS KOITHYe-
cTBa apTeakToB.

OO0cy:xneHne pe3yJibTaToOB

MHOXeCcTBO MPUYMH MPUBOIUT K HEyAadaM SHIONOH-
THYECKOTO JICYCHUS, OHON M3 HanOoJee YacThIX ABISACTCA
HEOOHAPYKEHHBIN KOPHEBOW KaHaJ BCIICJACTBUC HEITPABUIIb-
HOU nuarHoctuku. Jlemorpaduueckne hakTopbl 3HAYUTEIb-
HO BJIHSIOT Ha BHYTPEHHIOI aHATOMUIO 3yOOB, a pa3IHyus B
KOH(UTYpPAITIH KOPHEBBIX KaHAIOB HAOIIOMAIOTCS HE TOJIBKO
MEXK/1y CyOIOMYISIUSIMU U3 Pa3HBIX TeorpaMuecKuX peru-
OHOB, HO ¥ ME@XJY Pa3IMYHBIMU 3THHYECKHMH M BO3pacT-
HbIMHA Tpymmamu [20]. DToT ¢akT moTpedoBa pacIupeHHs
HCCeI0BaHM, MOCBSIIEHHBIX HaceneHuto Mpaxka.

B HacrosimieM uccieoBaHUH ObLIM BBISBICHBI YEThI-
pe Tuna KoH(GUTYpaluk KOPHEBBIX KaHAJIOB 10 BepTydun
(tumer 1, 111, V, VII) (Tabn. 1). PacnpocTpaHeHHOCTH OHO-

ro anmuKkanbeHOTO oTBepcTHA (TUm I, II1) B IeHTpanbHBIX U
OOKOBBIX pe3llaX HWXKHEH 4YemrocTH Oblila BBIIIE, YEM JBYX
anuKanbHbIX oTBepcTHid (Tumbl V u VII): 42,8 %, 55,5 % u
1,2 %, 0,5 % cOOTBETCTBEHHO. DTH PE3YbTAThI COINIACYIOT-
Csl C pe3yabTaTaMy PEIbIAYINX UCCIICI0BAHUHN, TPOBECH-
HBIX Ha cyOmomymsanuu xuteneil CaynoBckoil ApaBun AJb-
®y3aHoM U coaBTropamu [21] u MambskXu U COaBTOpaMHU
[22]. Bonee Toro, Halu pe3ynbTaThl COMIACYIOTCS C PE3Yiib-
TaTaMH NPeIbIIYIINX HCCIIEI0BaHUM, TPOBEICHHBIX HA Pa3-
JIUYHBIX TTOMYIAIISIX [23].

B Hamiem ucciieoBaHUM H3y4alluCh Pazindus B MOpQo-
JIOTHU LIEHTPAIBHBIX M OOKOBBIX PE3LOB HIDKHEH YeNoCTH
B 3aBUCHMOCTH OT 1ona. CyIIeCTBEHHbIX pa3Ininii B KOJIH-
YeCcTBE KOPHEH M KOPHEBBIX KaHAJIOB MEXLy IoJaMu OOHa-
pPY’XEHO He ObUIO; aHAJIOTHYHOE HaOIIOeHHE OBUIO TaKke
nposezieHo Myctadoil U coaBTOpaMH B MX HCCIIEIOBaHUU
BEIOOpKH xuTeneit CaynoBckoit Apasun [24].

B 3TOM HCCIEnOBaHUM 9aCTOTA BCTPEIAEMOCTH HIKHUX
pesuoB tuma III Obuta HeckonmbKko BhINIE, YeM y [opaHa u
COaBTOPOB [25], Hccneq0BaBIIMX UPAKCKOE KyPACKOE Hace-
JIeHue ropoja DpOnib, MPUMEHSIBIIUX Ty e METOJHUKY HC-
CJICIOBaHMs, HO C Pa3sHUIEH B pazMepe BBIOOPKHU, XOTS TUI
I ObI Tak>Ke ompeneneH Kak Hanbosee PacipoCTPaHEHHBIH.
B Hamewm uccnenoBanuu ObUIO YCTaHOBJICHO, YTO THI | sB-
JsieTcst Hanbosee pacpoCTPaHEHHBIM y 000MX TIOJIOB, YTO
coracyercs ¢ uccnenoBanmsiMu Maxmyna Tanabanu [26]
I'a60anu u coaBTopos [18].

Hammm pesynberarsl mpoTHBOpedar pesyibTaraMm, IOJy-
YCHHBIM AJIKaXTaHU U COaBT. [27] B OTHOIICHUH MOITYJIs-
nuu u3 CaymnoBckoil ApaBuH, B KOTOPOil 0OHapy>KeHO, 4TO
y MYXYMH PacHpOCTPaHEHHOCTh JIByX KOPHEBBIX KaHaJoOB
HIDKHHX PE3II0B 3HAUUTENIBHO BBIIIE, YeM Y KEeHIINH. boee
TOTO, B MpaKCKoM uccienoBannn Maxwmyna Tamabanu [26]
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shown conflicting results. According to studies done in Iran
by Kazimpor et al., root canal shapes might differ signifi-
cantly across sexes (28). This finding was further supported
by studies done all over the world by Martins et al, who dis-
covered that the likelihood of men having two canals was
higher than that of females [23]. Martins et al. found that
the occurrence of two canals in mandibular incisors varied
significantly across geographic locations, ethnicities, sexes,
and age groups in their global survey. It is possible that these
changes account for the discrepancies between our results
and those of previous investigations [23].

Additionally, this study examined the impact of aging on
root canal shape. Teeth with a single canal and more com-
plicated root canal morphology were more common among
those aged 21-40, compared to other age groups, according
to the findings. Our results go counter to those of Alkahtany
et al., who found that individuals under the age of 40 had a
significantly higher incidence of two root canals [27]. How-
ever, our results run counter to what they found. Further-
more, a study conducted by Karobari et al. [29], which ana-
lyzed the root canal morphology of a Malaysian population,
found that the frequency of canal changes in mandibular in-
cisor tissues was highest in persons aged 20 to 30.

As people age, they experience changes like as the build-
up of secondary dentin and the hardening of canals. As we
become older, our teethys pulp undergoes changes such as

a loss in vascular supply, the formation of fibrous bundles,
a decrease in fibroblast density, and a shrinking of the pulp
chamber caused by the continual development of dentin. Be-
ginning between the ages of 20 and 39, these changes are
followed by a decrease in odontoblast cellularity between
the ages of 40 and 59. These alterations may explain why
elderly people need to have more root canals removed.

The study may have a limited sample size and might
not fully represent the entire Iraqi population, used existing
CBCT data retrospectively, and it focus primarily on ana-
tomical variation without correlating the findings with clini-
cal outcomes.

Conclusion

It is common for mandibular incisors to have several ca-
nals. Consequently, dentists may locate and traverse more
canals with the use of an enhanced dental microscope,
X-ray interpretation, and improved access preparation. Fu-
ture studies should include a broader and more diverse sam-
ple from different regions of Iraq to strengthen comparative
data across ethnic groups. Correlating anatomical variations
with actual endodontic treatment outcomes and conduct
comparative studies between Iraqi populations and those
from other countries. Educational integration into dental
curricula and training programs.

YCTAHOBIICHO, YTO Y JKEHIIUH PacHpOCTPAHEHHOCTh JBYX
KOPHEBBIX KaHAJIOB 3HAYNUTEIBHO BBIIIE, YeM y MY)KUHH.

HccnenoBanusi, MPOBEICHHBIE B PA3HBIX MOIMYISALUAX
OTHOCHUTENIBHO KOPPEJSIIHUU TOoJda € KOIWYECTBOM KOpHE-
BBIX KaHaJIOB, IPOTUBOPEUMBHI. B MpaHCKOM HcciieoBaHmH,
npoBezieHHOM KasummopoMm u coaBropamu, coo0Imanoch o
3HAQUUTENBHBIX PA3IMIUAX B MOP(OIOTHM KOPHEBBIX Ka-
HaJIOB Mexay mnoiamu [28]. OTu cBemeHus OBLIM TOA-
TBEPXKJCHBI MEXIyHApOJHBIM HCCIIEZ0BaHHEeM MapTHuHca
1 COaBTOPaMH, KOTOpPBIE COOOIIMIN O OoJiee BBICOKOH pac-
MPOCTPAHEHHOCTH JABYX KaHATIOB y MyxduH [23]. OmHako
B MEXIYHapOIHOM HCCIEeIOBaHUM MapTHHCA U COaBTOPOB
ObUTM OTMEUEHbI 3HAYUTEJIbHBIC PA3IMYMsl B PacnpocTpa-
HEHHOCTH JIByX KaHAJIOB B HIDKHHX pe3Lax Cpeau JIIoHeH,
MIPUHAUISKAINX K Pa3HBIM Teorpa(uiecknuM perHoHaM,
STHUYECKUM TPYIIaM, MOy U BO3PACTHBIM TPYIIIaM, YTO
MOYKET OOBSCHSTH PA3IMUMs MEXKy HAIIMMU pe3yJibTaTaMu
U pe3ynbTaTaMu Ipyrux ucciieqoBanui [23].

B HacrosimeM HMCCIen0BaHNH TAKKE M3ydanoCh BIMSHHAC
BO3pacta Ha MOPQOJIOrMI0 KOPHEBBIX KaHAJOB. Pesynbrarsl
TIOKa3aJ, 4To B BO3pacTHOH rpymre ot 21 1o 40 et nadmro-
Jiaach OoJiee BBICOKasl pacpoCTPAHEHHOCTh 3y0OB C OTHUM
KaHAJIOM 1 O0JIee CII0XKHAast aHaTOMHSI KOPHEBBIX KAaHAJIOB, YeM
B JIPYT'MX BO3PACTHBIX IpyIiax. Hamm pe3ysbrarsl pacxosst-
Csl C pe3yibrataMi AJIKaXTaHU U COaBTOPOB, KOTOpBIE yCTa-
HOBWJIM, YTO PACIPOCTPAHEHHOCTh JBYX KOPHEBBIX KaHAJIOB
ObLTa CTATUCTHYECKH BHIIIIE Y TAIMEHTOB Mostoxke 40 et [27].
Bonee Toro, B pabore Kapobapu ¥ COAaBTOPOB, M3y4aBIINX
MOP(HOJIOTHIO0 KOPHEBBIX KAHAJIOB Y Mala3uHIeB U YCTAHOB-
JICHO, YTO y MAIeHTOB B Bo3pacte 20-30 yeT HaOIoaanoch
OorbIIe M3MEHEHUH KOPHEBBIX KaHAJIOB HIDKHUX pe3loB [29].

Kanpuudukanus KaHajJoOB M OTIOXKEHHE BTOPUYHOIO
JICHTHHA CBSI3aHBI C BO3pacToM. B cBoro ouepens, Bo3pacT-

HbIC H3MCHCHHS IMYJbIBI 3y0a BKJIHOYAIOT YMCHBIICHHE
MyJBIIAPHON KaMepbl, BBI3BAHHOE HETPEPHIBHBEIM (HOopMU-
pOBaHUEM JCHTHHA, CHIDKCHHEM KPOBOCHAOKEHHSA, 00pa3o-
BaHHeM (PUOPO3HBIX MMYyYKOB U CHIKEHUEM IUIOTHOCTU (u-
OpobiacToB. DTH N3MEHEHHs] HAYMHAIOTCs B Bo3pacte 20-39
JeT, a 3aTeM, B Bo3pacte 40—59 sieT cHukaeTcs KIIeTOYHOCTh
OJIOHTOONIACTOB. DTH M3MEHEHHUS MOTYT OOBSICHATH HCYE3-
HOBCHHUEC JOIIOJIHUTCIIbHBIX KOpHeBBIX KaHaJIOB y IIAIMCHTOB
CTapIlero Bo3pacra.

JlaHHOE HCCciemoBaHue, PETPOCIICKTUBHO PaccMaTpUBAaro-
mee umetommecss KJIKT cHUMKH, BEPOSITHO MMEET OrpaHu-
YEHHBII pa3mep BHIOOPKH U HE B MOJIHOIM Mepe OTpakaeT CTa-
TUCTHUKY 151 Bcero Hacernenus Mpaka. OrHako OCHOBHAsI 11E71b
JTAHHOHM paOOThI — IEMOHCTPALUS CYIICCTBYOIIHX aHATOMH-
YECKHX BapHaImii 0e3 MPUBSI3KH K KIIMHUIECKOH TPaKTHKE.

3ak04eHune

Hanyre HeCKONBKUX KaHAIOB B HIDKHUX pe3lax BCTpe-
yaeTcs Hepenko. [loaromy Oonee TmarenbHas Ipexnpore-
JlypHasi IIOArOTOBKA, KOMIIJIEKCHAsE MHTEPIIPETALUs PEHTIE-
HOBCKHX CHHMKOB U HCIOJIb30BaHUE JCHTAIBHOIO MHKPO-
CKoma JUIsl yIy4IeHHs 0030pa MOMOTYT BpayaM yCIICLIHee
OOHApY)XUBaTh M INPOXOAUTH JOIOJHUTEIbHBIE KOPHEBBIE
KaHaNbl. B Oymynmx uccaenoBaHusX CaemayeT HCIOIb30BaTh
OoJiee IIMPOKYIO M Pa3HOOOPA3HYIO BHIOOPKY M3 Pa3HBIX
pernoHoB Mpaka ¢ 1enbio GOpMUPOBAHHS CTATHCTUKHU IS
Pa3HBIX THUYECKHX rpymir. HeodXoqumMo conocTaBuTh aHa-
TOMUYCCKUE Baprualuu € pe3yJibTaTaMH 3HAOJOHTUYCCKOT'O
JICYCHHS U TPOBECTH CPABHUTENBHBIC HCCIACAOBAHUS MEK/TY
MPaKCKUM HAceJCHHEM M HaceleHHeM Apyrux crpas. Crie-
JyeT TaKk)Ke HHTerPUPOBATh STH JaHHbIE B 00pa3oBaTeIbHbIC
IIporpaMMbl 110 CTOMATOJIOTUX U AP.
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