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iagnosis, treatment plan and evaluation of endodontic treatment are done with the help of

radiographs. Radiographic imaging is essentially two-dimensional imaging of a three-

dimensional structure.

The purpose. of this research was to evaluate and compare the accuracy of linear meas-
urement of gutta percha in teeth with root canal treatment and periapical area in both orthopanto-
mography and cone-beam computed tomography (CBCT).

Materials and methods. In this retrospective study, the collected sample consisted of 90 en-
dodontically treated teeth; fifty teeth had single canal, 12 teeth with two canals, and 28 teeth with
three canals. All images were randomly chosen from patient who visited the clinic of radiology, seek-
ing different dental treatment. Each patient had orthopantomography and CBCT at the same time.
Each image separately was evaluated by two examiners. The operator analyzed the linear measure-
ment of each tooth with root canal treatment and periapical area in both orthopantomography and
CBCT. The CBCT was evaluated in two cross sections with 0.5 mm thickness. The CBCT is evaluated
with the corresponding orthopantomography. All the images were collected from the same device
(SORDEX, CRANEX 3D) and analyzed by On Demand 3D software by using cross section view for
CBCT and SCANORA software for image.

Results. It is notable that lesions on CBCT have higher values in comparison to OPTG but the
standard deviation is approximately similar. Gutta percha on CBCT also had higher negative values
and higher standard deviation than on OPTG. When the recorded values were compared between
OPTG and CBCT with regard to lesions and gutta percha, a significant statistical difference was
found for the lesions (P value of 0.000), while gutta percha showed a P value of 0.056. Lesions on
CBCT had a higher value than on OPTG. Interestingly, comparisons between CBCT and OPTG for
both BC and PC showed only one significant difference which is between CBCT and OPTG values for
gutta percha of PC (P = 0.02) as CBCT values were negatively higher than on OPTG. Comparisons
between the three canals with regard to CBCT and OPTG values yielded two significant differences.
The first is related to MC canal with regard to gutta percha (P = 0.017) as higher negative values were
noted on CBCT than OPTG. The second difference is related to DC canal also for gutta percha (P =
0.016) with higher negative values for CBCT. Comparisons for the three canals with regard to CBCT
and OPTG showed three significant differences. The first is with regard to lesions of ML canal (P =
0.025) with lesions on CBCT having higher values than on OPTG. The second significant difference is
in gutta percha of MB canals (P = 0.002) with higher negative values on CBCT than on OPTG. The
last significant difference is in gutta percha of ML canal (P = 0.004) with higher negative values on
CBCT than on OPTG.

Conclusion. CBCT scanning has been shown to be more accurate than digital radiographs in
identifying the accuracy of linear measurements of periapical lesions and the length of gutta perch
root canal fillings. The results of the present study showed the CBCT method has a higher diagnostic
informative value in comparison with orthopantomography in the evaluation of teeth after endodontic
treatment.
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CPABHEHUE AAHHbIX OPTOMAHTOMOTIPA®UU U KOHYCHO-AYYEBOW
KOMMNbIOTEPHON TOMOTPA®UMN NPU OBCAEAOBAHUU 3YBOB NOCAE
OHAOAOHTUYECKOTO AEHEHUA

beH Moxammea Axxacrm!, Maaxxmaa K. AAb-XaLummim?, PeLua AXXammab ABAYA Caxmb3
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HaTHOCTHKA, [1AQH A€UEHHS U OlleHKa 3(P(PeKTHBHOCTH SHAOLOHTHYECKOIO ACYEHUS IIPOBO-

[STCS C IIOMOIIBI0 PeHTreHorpaMM. PeHTreHorpaMMa — 9To, II0 CYILIECTBY, ABYMEpPHOe HU300-

pazkeHHe TPEXMEPHOH CTPYKTYPHI.

Henp uccneqopanmusa. OEHUTH U CPABHUTH TOYHOCTH AMHEHHOTO U3MEPEHUd IyTTAIllepYd B
3ybax Ipu AedeHWH KOPHEBBIX KAaHAAOB U IIEPHANIMKAABHOM 00AaCTH KaK IIPH OPTOIIAHTOMOTpPaUuu
(OIITT), Tak 1 mpu KOHYCHO-Ay4YeBO# KoMIblOTepHO# ToMorpaduu (KAKT).

Marepuasnsr u MeTonsl. B maHHOM pPeTPOCIEKTUBHOM HCCAEOOBaHUU BbIOOpKa coctodaa u3 90
9HIOQOHTHYECKH 00paboTaHHEBIX 3y00oB; 50 3y00B MMeAUu OOHH KaHaa, 12 3y00B — ¢ AByMs KaHasaMH U
28 3y00B — ¢ TpeMs KaHasaMu. Bce nzobpaskeHus OblAM cAydafiHBIM 00pa3oM oToOpaHbI U3 0a3bl gaH-
HBIX ITAIlUE€HTOB, KOTOPbIE OOPaATHAMCH B KAMHHUKY AYYE€BOH AMATHOCTHKU 34 PA3AWYHBIM CTOMATOAO-
TUYECKUM AedeHueM. KaxkgoMy mamueHTy OJHOBPEMEHHO BBIIIOAHSAU opTonaHToMorpadpuio u KAKT.
Kaskmoe n3obpakeHre B OTIEABHOCTH OLIEHHBAAOCH ABYMd 9KcrepraMu. OnepaTop aHAaAH3HPOBaA AU-
HelHble pasMephbl KaxKIoro 3y0a IIPH A€YeHHH KOPHEBBIX KAaHAAOB H IIepHAIINKAABHOH 00AaCTH Kak
npu opronantToMmorpadguu, Tak u npu KAKT. KAKT orieHnBaAu Ha ABYX IIOTIEPEYHBIX CPE3aX TOAIIH-
HO#t 0,5 MM, IIOCAE€ BBIIOAHEHHUS COOTBETCTBYIHOIell opromaHTOMOrpacdguu. Bece m3obpazkeHusa Obian
B34ThI U3 OAHOTO U Toro ke ycrpoiictBa (SORDEX, CRANEX 3D) u npoaHaAH3HUPOBaHbI C IIOMOIILIO
nporpamMmmHoro obecriedeHusa On Demand 3D ¢ ucnoap3oBaHueMm momnepedHoro cedeHud aasa KAKT u
nporpammHoro obecredennsa SCANORA naa BU3yasnu3arivu.

Pesyasbrarsl. [IpumeuarearHo, uro nmoBpexaeHud npu KAKT umeror 6Goaee BBICOKHE 3HAYEHUS
no cpaBHeHHuio ¢ OIITI, Ho cTaHmapTHOEe OTKAOHEHHE IIPHUMEPHO Takoe e. ['yrramepya Ha KAKT
TaKxKe uMeaa 0oaee BBICOKHE OTpPHIlaTEeAbHBbIE 3HA4YeHHUs U 0oaee BBICOKOE CTaHOapTHOE OTKAOHEHMHE,
yeMm Ha OIITT. Korma 3aperucrpupoBaHHble 3HaueHUsa cpaBHUBaauchk Mexkay OIITT u KAKT B oTHO-
IIEHWH TIOPayKeHHM M ryrTanepyu Oblra OOHAapy:KeHa 3HAYUTEAbHAas CTATHUCTHYECKAasd pa3HHUIA OAd
nopazkenu#i (P=0,000), B To Bpemda Kak ryrrarepda nokazasa P=0,056. [Topaxenusa npu KAKT umean
6oaee BrIcOKOe 3HaueHue, yem npu OIITT. MaTepecHo, uyto cpaBHenud Mexay KAKT u OIITT kak gaa
BC, Tak u nag PC mokaszasn TOABKO ONHO 3HAYHMMOE pasAndue, KOTOPOe 3aKAIOYAEeTCs B 3HAUEHHSX
KAKT u OITTT masa ryrranepuun IIK (P = 0,02), mockoarky 3HadeHuss KAKT 6b1an oTpHIIATEABHO BBHIIIIE,
gyeM npu OIITT. CpaBHeHHd Mexkay TpeMd KaHasraMHu B oTHouleHuH 3HadeHu KAKT u OIITT BbIgBHAU
[IBa CYILIECTBEHHBIX pasau4ud. [lepBrlii cBa3aH ¢ KaHaaoM MC B otHoureHuu ryrranepuu (P=0,017),
nockoAabKy mpu KAKT 6biau oTMedeHBI 60Aee BBICOKHE OTPHUIIATEAbHBbIe 3HadeHud, deMm mipu OIITT.
Bropoe pasaudne cBazaHo ¢ kaHasaoM DC Takxke maa ryrranepun (P=0,016) ¢ 6oaee BBICOKUMH OTPH-
nareAbHbIMU 3HadeHUaMUu nagd KAKT. CpaBHeHus nag Tpex kaHaaoB B otHoureHun KAKT u OIITT mo-
Ka3aAu TPH CYLIECTBEHHBIX pasanyus. [lepBoe oTHocuTcsa K mopazkeHuaM ML kanasa (P = 0,025),
npudueM nopakernus npu KAKT mmeror 0oaee BricoKMe 3HadeHwus, dyeMm nipu OIITT. Bropoe 3Hagynumoe
pasamdne 3aKAlodaeTcs B ryrrarepde KaHasoB MB (P = 0,002) c 6oaee BBICOKMMH OTPHIIATEABHBIMHU
3Ha-
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gyeHuamu n1pu KAKT, vem ripu OIITT. IlocaenHee 3HaYMMOE pas3andle 3aKalodaeTcsd B ryrrarepde ML
kaHaaa (P = 0,004) c 6oaee BBICOKUMHU OTPHUIIATEABHBIMH 3HadYeHuaMu npu KAKT, yem mipu OIITT.
Beieoa. Briro mokaszano, uro KAKT-ckaHupoBaHHE SBAFETCS GoAee TOYHBIM, 4eM IITH(POBBIE
PEHTTeHOrPaMMBI IIPU OIIPENEACHHUN TOYHOCTHU AMHENHBIX U3MEPEHUH IIepHalluKaAbHBIX TIOPaKeHUH U
JOAWHBI IAOMOHPOBAHNS KOPHEBBIX KAHAAOB I'yTTallepUYEeBBIMU MaTepHuasraMi. Pe3yApTaThl HACTOSAIIETO
HCCAeOBaHUdA MoKa3aau, 4to MmeTon KAKT obaamaer 6oaee BHICOKOM AMArHOCTUYECKOM MH(OPMAaTHUB-
HOCTBIO II0 CPABHEHHIO C OPTOIIAHTOMOTpacuell IIPH OIIEHKE COCTOSIHUS 3yOOB IIOCA€ 3HAOIOHTHUYIE-

CKOI'O ACYECHUAI.

KaroueBrie caoBa: sHmomoHTHs, ryrramnepda, KAKT, opromanTOoMOrpadus, KOHYyCHO-AydeBas

KOMIIBIOTEepHAad ToMOrpadus.
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ntroduction.

Diagnosis, treatment plan, and evaluation

of endodontic treatment are done with the

help of radiographs. Radiographic imaging

is essentially two-dimensional imaging of
a three-dimensional structure. The interpreta-
tion of radiographs may be influenced by sev-
eral many factors, such as regional anatomy
and superimposition of different structures
which are also subjected to geometric distor-
tions [1]. Such problems can be solved by the
use of 3D imaging using computed tomography
(CT) [2-4]. The application of CT scans in endo-
dontics was first reported by Tachibana and
Matsumoto [5]. Many studies concluded that
CBCT is a desirable imaging tool for providing
important information for the diagnosis and
management of certain endodontic problems [0,
7]. 2D radiographic imaging: two-dimensional
intraoral radiography is popularly used 2D im-
aging techniques for dental examinations and
treatments.

During the intraoral radiography, the x-
ray film is placed inside the patient’s mouth
which is used to have the clinical view (Periap-
ical, Bite-wing, or Occlusal). This technique
has many disadvantages such as the limited
view of the dentition, radiography procedures;
also many patients may experience some dis-
comfort during the procedure [8-10]. In addi-
tion these disadvantages may include the pos-
sibility of cross-contamination due to the in-
traoral sensor placement; and a long time
needed for full mouth series imaging [11].

2D radiographic imaging has important
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problems in medical examinations due to the
overlapping of the complex osseous structures
[12]. Using this technique, it is impossible to
detect the root fractures unless the beam of the
x-ray passes through the fracture line. It is very
important to accurately diagnose the problem,
to deicide the correct treatment plan. Two-
dimensional radiographs are unable to reveal
the three-dimensional complications which
may result in incorrect diagnosis and poor
prognosis [13].

CBCT imaging (Cone Beam Computed
Tomography) is a low radiation 3D imaging
which produces better images than that pro-
duced by the traditional 2D radiographs [14].
CBCT imaging decreases the radiation expo-
sure and achieving high-quality 3D images,
therefore; it is becoming more popular in den-
tistry [11, 15]. Kobayashi et al. reported that
CBCT imaging revealed that the limited volume
CBCT could measure distances more accurate-
ly [6]. Their experiment on cadaver mandibles
showed that CBCT is a useful tool for preopera-
tive evaluation in dental surgery since the
small field of the images limits the exposure to
radiation [6].

In a study conducted by Lascala et al. the
accuracy of linear measurement was analyzed
using dry skulls. Then the measurements ob-
tained by CBCT were compared with digital cal-
ipers and the results were statistically similar
to the original measurements thus, therefore;
making it superior for the dental examinations
and prognosis [16].

The purpose of this research was to eval-
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Fig. 1 (Puc. 1)

Fig. 1. Plain X-ray panoramic image.
Upper right 2nd molar with RCT all the 3 roots, with short gutta burcha with no periapical lesion.
Puc. 1. OpTtonaHTOomMorpamma.

BepxHumuii mpaBbIii 2-# MOASP IOCAE SHAOAOHTHUYECKOTO AeueHtsa KaHaroB (RCT) Bcex Tpex KOpHE#H, C KOPOTKOMH
ryrranepudei 6e3 u3MeHEeHHUH B IepHUAIUKAABHON 00AaCTH.

Fig. 2 (Puc. 2)

Fig. 2. CBCI, cross-sectional view.

Mesial root of upper right 2 with short gutta burcha and periapical lesion. The periapical changes in palatal
root of the same tooth.

Puc. 2. KAKT, kpocc-cekuus.

Me3snaabHBIM KaHaA MIEYHO-ME3HAABHOI0 KOPHS C KOPOTKOM IyTTanepdeil U IIepHaniKaAbHbIME H3MEHEHUSIMH.
[lepuanuKaAbHBIE U3MEHEHHSI HEOHOTO KOPHS TOTO Ke 3y0a.

| www.rejr.ru | REJR. 2023; 13 (4):16-25 DOI: 10.21569/2222-7415-2023-13-4-16-25 19


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

uate and compare the accuracy of linear meas-
urement of gutta percha in teeth with root ca-
nal treatment and periapical area in both or-
thopantomography and CBCT.

Methods.

In this retrospective study, the collected
sample consisted of 90 endodontically treated
teeth; fifty teeth had single canal, 12 teeth with
two canals, and 28 teeth with three canals. All
images were randomly chosen from patient who
visited the clinic of radiology, seeking different
dental treatment. Each patient had orthopan-
tomography and cone-beam computed tomog-
raphy (CBCT) at the same time (fig. 1, 2, 3).

The sample was selected according to the
following selective criteria:

1. Good image quality.

2. Both the orthopantomography and
CBCT were taken for the same patient.

3. The evaluated teeth had root canal
treatment.

Each image separately was evaluated by
two examiners. The operator analyzed the line-
ar measurement of each tooth with root canal
treatment and periapical area in both or-

thopantomography and CBCT. The CBCT was
evaluated in two cross sections with 0.5 mm
thickness. The CBCT is evaluated with the cor-
responding orthopantomography. The detected
teeth with root canal treatment and periapical
area were evaluated regarding the:

1. Under or over extended gutta percha.

2. Non-treated canal.

3. Fractured root.

4.Resorbed root.

All the images were collected from the
same device (SORDEX, CRANEX 3D) and ana-
lyzed by On Demand 3D software by using
cross section view for CBCT and SCANORA
software for image.

Results.

Descriptive results: a total of 90 teeth
were included in the analysis. The means, me-
dians and standard deviations for lesions and
gutta percha linear values are shown in Tables
1, 2, 3, and 4.

It is notable that lesions on CBCT have
higher values in comparison to OPTG but the
standard deviation is approximately similar.
Gutta percha on CBCT also had higher nega-

Fig. 3 a (Puc. 3 a)

Fig. 3 b (Puc. 3 6)

Fig. 3. Panoramic view (a). CBCT (b).

Puc. 3. OpTtonaHTtomorpamma (a). KAKT (6).

ryTTanepyu

cBazku (PDL).

a — RCT for lower left 2nd premolar with sufficient length of gutta percha

b — short gutta percha and thickening of lamina dura with PDL space widening.

a —opromoHTHYeckoe AedeHHe (RCT) kaHasa KOpHA 2-T0 HHUXKHETO IIPEMOASIPA CA€Ba C AOCTATOYHOM OAWHOM

6 — KOpOTKas Iyrramnepya U yTOAIEHHE TBEPAOH [MAACTHHKHY C PACIIMPEHHEM IIPOCTPAHCTBA ITapPOLOHTAABHOM
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Table Nel. Descriptive statistics results of single canal teeth.

Mean SD Median

Lesion (OPTG) 0.3800 0.49031 0.0000
Lesion (CBCT) 0.7000 0.46291 1.0000
Gutta percha (OPTG) -0.6600 1.67344 0.0000
Gutta percha (CBCT) -0.9500 2.33730 -0.6000

OPTG; orthopantomography, CBCT; cone-beam computed tomography

Table No2. Descriptive statistical results of two canaled teeth.

Mean SD Median
Lesion of buccal canal (OPTG) 0.3333 0.49237 0.0000
Lesion of palatal canal (OPTG) 0.3333 0.49237 0.0000
Gutta percha of buccal canal (OPTG) -0.0833 0.79296 0.0000
Gutta percha of palatal canal (OPTG) -0.1667 0.83485 0.0000
Lesion of buccal canal (CBCT) 0.1667 0.38925 0.0000
Lesion of palatal canal (CBCT) 0.5000 0.52223 0.5000
Gutta percha of buccal canal (CBCT) -0.2500 1.13818 0.0000

Gutta percha of palatal canal (CBCT) -1.3333 1.68325 -1.7500

OPTG; orthopantomography, CBCT; cone-beam computed tomography, SD;
standard deviation

ality ”B
| T | I —

| H

Fig. 4 (Puc. 4) Fig. 5 (Puc. 5)

Fig. 4. Diagram. Fig. 5. Diagram.

Boxplot for single canal teeth com- | Boxplots of gutta percha for both BC (Pane A) and PC (Pane B) compar-
paring between CBCT and OPTG | ing between CBCT and OPTG.

with regard to gutta percha. Puc. 5. Anarpamma.

Puc. 4. Anarpamma.
Auarp Ipaduyeckre n306paskeHUs ryTranepyu Kak aad BC (maHeap A), Tak U

Ipacduyeckre wu3obpakenHua mnad | gag PC (maHeab B), cpaBuuBarime KAKT u OITTT.
3y00B C OOHMM KaHaAOM, CPaBHU-
Baronie KAKT u OIITT B oTHoLIe-
HHUU TyTTAIEePYH.
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tive values and higher standard deviation than
on OPTG.

Inferential results.

Single canals. When the recorded values
were compared between OPTG and CBCT with
regard to lesions and gutta percha, a signifi-
cant statistical difference was found for the le-
sions (P= 0.000), while gutta percha showed a P

value of 0.056. Lesions on CBCT had a higher
value than on OPTG (Table 1, Fig.4).

Two canals (BC and PC). Interestingly,
comparisons between CBCT and OPTG for both
BC and PC showed only one significant differ-
ence which is between CBCT and OPTG values
for gutta percha of PC (P = 0.02) as CBCT val-
ues were negatively higher than on OPTG (Ta-

Table Ne3. Descriptive statistics results for three canaled (MC, DC, PC) teeth.
Mean SD Median
Lesion of MC (OPTG) 0.4545 0.52223 0.0000
Lesion of DC (OPTG) 0.4545 0.52223 0.0000
Lesion of PC (OPTG) 0.4545 0.52223 0.0000
Gutta percha of MC (OPTG) -0.2727 1.10371 0.0000
Gutta percha of DC (OPTG) -0.3636 1.02691 0.0000
Gutta percha of PC (OPTG) -0.2273 0.98396 -0.5000
Lesion of MC (CBCT) 0.0909 1.13618 0.0000
Lesion of DC (CBCT) 0.1818 0.87386 0.0000
Lesion of PC (CBCT) 1.0909 1.37510 1.0000
Gutta percha of MC (CBCT) -1.5636 1.57307 -1.0000
Gutta percha of DC (CBCT) -1.7273 1.61808 -2.0000
Gutta percha of PC (CBCT) -0.5455 2.21872 -1.0000

standard deviation

OPTG; orthopantomography, CBCT; cone-beam computed tomography, SD;

Modality

L

..........

Fig. 6 (Puc. 6)

a — pane is for MC, b — pane is for DC, ¢ — pane is for

wme pesyabtatbl KAKT u OMNTT.

Fig. 6. Diagram. Boxplots for three canals (MC, DC, PC) teeth comparing between CBCT and OPTG.

PC.

Puc. 6. Amarpamma. lpacduyeckmne nsobpaxeHus aaa Tpex kaHaroB (MC, DC, PC), cpaBHuBato-

a — rma”HeAb 1ag MC, 6 — maneas gag DC, B — maneab nag PC.
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ble No2, fig.5). Other comparisons were non-
significant (P > 0.05).

Three canals (MC, DC, and PC). Compari-
sons between the three canals with regard to
CBCT and OPTG values yielded two significant
differences. The first is related to MC canal
with regard to gutta percha (P = 0.017) as high-
er negative values were noted on CBCT than

OPTG. The second difference is related to DC
canal also for gutta percha (P = 0.016) with
higher negative values for CBCT (Table 3,
Fig.6). Other comparisons with regard to le-
sions or gutta percha were non-significant (P >
0.05).

Three canals (MB, ML, and DC). Compar-
isons for the three canals with regard to CBCT

Table Ne4. Descriptive statistical results for three canaled (MB, ML, DC) teeth.

Mean SD Median

Lesion of MB (OPTG) 0.3529 0.49259 0.0000
Lesion of ML (OPTG) 0.3529 0.49259 0.0000
Lesion of DC (OPTG) 0.3529 0.49259 0.0000
Gutta percha of MB (OPTG) -0.8235 1.13111 0.0000
Gutta percha of ML (OPTG) -0.8824 1.79869 0.0000
Gutta percha of DC (OPTG) 0.3529 1.32009 0.0000
Lesion of MB (CBCT) 0.4706 0.51450 0.0000
Lesion of ML (CBCT) 0.6471 0.49259 1.0000
Lesion of DC (CBCT) 0.3529 0.49259 0.0000
Gutta percha of MB (CBCT) -1.7941 1.75943 -1.0000
Gutta percha of ML (CBCT) -1.7059 1.98478 -1.0000
Gutta percha of DC (CBCT) 0.1471 1.63712 -0.5000

standard deviation

OPTG; orthopantomography, CBCT; cone-beam computed tomography, SD;

>
vy |

H|

Fig. 7 (Puc. 7)

Fig. 7.
OPTG.

Puc. 7.
wme pesyabtatbl KAKT u OMNTT.

Diagram. Boxplots for three canals (MB, ML, DC) teeth comparing between CBCT and

a — pane is for MB, b — pane is for ML, c — pane is for DC.

Anarpamma. Tpadomyeckne nsobpaxxeHus Aaa Tpex kaHaaos (MB, ML, DC), cpaBHuBaio-

a — rmaHeAb nag MB, 6 — maneas gag ML, B — maneas gasg DC.
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and OPTG showed three significant differences.
The first is with regard to lesions of ML canal (P
= 0.025) with lesions on CBCT having higher
values than on OPTG. The second significant
difference is in gutta percha of MB canals (P =
0.002) with higher negative values on CBCT
than on OPTG. The last significant difference is
in gutta percha of ML canal (P = 0.004) with
higher negative values on CBCT than on OPTG
(Table 4, Fig.7). Other comparisons for lesions
and gutta percha with regard to CBCT and
OPTG were non-significant (P > 0.05).

Discussion.

Successful endodontic therapy depends
on thorough canal debridement and effective
filling of the root canal system, for which
knowledge of the morphology of root canals is
critical [17]. The methods commonly used for
analyzing the root canal morphology are con-
ventional radiographs, digital and contrast me-
dium-enhanced radiographic techniques, and
more recently, CT techniques [18-21]. An ideal
technique would be one that is accurate, sim-
ple, non-destructive.

Two-dimensional intraoral and cone-
beam CT (CBCT) radiography are at present the
most commonly used imaging techniques for
dental examinations. The objectives of this re-
search were to evaluate and compare linear ac-
curacy of the applications of the traditional
two-dimensional intraoral radiography and
CBCT in endodontics. CBCT scan may be an
important role in the analysis of root canal
anatomy, detection of apical lesions, and ex-
tension of the length of gutta percha final fill-
ing. Cone-beam CT (CBCT) has been used in
endodontic research to study the root canal
anatomy and its variations.

CBCT scanning uses an extraoral imag-
ing scanner to produce 3D scans with a con-
siderably lower radiation dose than that re-
quired for two-dimensional intraoral radiog-
raphy. CBCT scanning has been shown to be
more accurate than digital radiographs in iden-
tifying the accuracy of linear measurements of
periapical lesions and the length of gutta perch
root canal fillings [22].

During intraoral radiography, the image
receptor is placed inside the patient’s mouth,
which is used to achieve the clinical view. With
the offering limited view of the dentition, there
are many other disadvantages of such radiog-
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