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2|8l Eot
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7HFsh A ae] ulE-E 1112 4lolM 35 x 20
X 1.5 m®] YA B29] 3715 ghSolA &
57 Aok 3y YT NF & Fol Ao}e]
50| vied] 72lo] 2 sla] Wolye A
A7 o] EA17 T

LA YT} FYEHA access openings
Altlale] 28 8018 & thZale] ATrA] oA
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Al 25W KAfileR2 <G82 A2 & 23 7pa)
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A HFAI7 £ fileo] 20)A] Y=
A 2 A4

2. WAMAAR gy

dx2]e] A E A7 3l g2 2=
o] T gt 71ES A HnE He BE
I o}=E HHlgte] FAE 9 s} 9k
o2 A HAMIAR AL g8 A7 29
o] AMEEE =B3AIZH0.25% )0 AHLdls U
T Hol= 2.0 ene] A9 BE A2}l 27 &
%FA1°l 12-inch long cone] Aol 92]41A =
SA7H0.2522 #gelrt.

(1) Digora® A] 5}

Digora® Al 2812 416 x 560 pixels, 35
* 45 mn 37) 2] A9l 80| [PE U8 Ll
s AeA Mgl HaiEedy (Fig. 2)3}
Y (Fig. 3)9) €9 g2 A% 4
B7dolA Zhzt Z<d =)o)z [PAS o)A A5y
2 2dEleth. HFE = 486DX7]ES AHE-
slglen] XuHE 17914 HRUE2 1024
X T68 pixels, 256 425 vEPE = 9%l
o} (Fig. 1) |
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(2) &) WARHAL &

e WAMAA #d 2 e gl
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mmAlY] T AR #7] E(Heliodent MD.
Simens AG, Germany)& AH-8150}. Digora®
Al 2dle] [P9} Erspeed BE-S 7 Fo] 53
2o HYPEG9H (Fig. 2)3 T4E9Y (Fig.
382 47 #9E A WalAARE
g #4471 (Periomat, Durr Dental GmbH &
Co., KG)ollM @75l 2} Aole] 8= &)
£ mountersl] B3] 2F{a0

3. 2olg] 54

(1) AR ARzl Aol A 2] Zo] 24

3R1e] A|FpejAlzl zhzte] whALHARE Aol A]
file AF-2TE] 2 2071xe] Ao)F 2314 =)
T HAUE 715318 o o A2k whabaal
FdelMe dAg vyel danE AlLsla
0.1 o T2}717] ¥heRsle] 7] F8la oag o
Aol e B na o]zl Abela] Azl
Zt 5% ZRIYE AFRE file HRERE 3
oE7tA ] ol & S

(2) dA 2] Ho] &3

file H5-M x2G7A] ] HAe] Lol &
A7) "5l Aleole] A< 7173 ke ol
o2 HAEAA fileo] xZEE wEAA 10
de] wiE2 nFA7 WAty file AR
FE 22d7lA)e) Holg 23 sle] 7| 2514
(Fig, 4).
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L EJEE & EH 2M

1. T8yt Jad#diols Digora® Al
3} A2 ARAARR ] SR A7 g7
221 3 F¢ Hake v s 95l o= By
W2 o] 35

2. Digora® A|Ag2} ]2k kiAo &
43 H ol Held@gHe SHA3te] Hit o
Al 9 ET HAle] HnE gl 9% B4
- o] Baluint

3. Digora® Al=~glz} 2]k whalMalzle] o}
2 TOE9H T Hy YoM g 429
ASAA] B 22 9 BE Hale v)w
2 §3l paired-t test® F4S PHA 5}
yit=

4, A Tke] A% It (Inter-observer
reliability)
Ak WARAAR R Digora® A" 2 5
i e} e ddyiel S 3919 A
Fejazke] 54 WH4E Falgn, #ERg
9] JEE Hr1E g3 5 24 WL of
=g ' )

. 27 &4

1. e FHel@<old Digora® A~
Rz X2 AR Y] & 7e] Hat
LA 9 ET Hate] vl
g AA Digora® Al 2813} x)2¢ w

AMAARZIS] S A)7ke] W3 24l 0.002 mo,

HE Hale 0.34] mmE FA A G235 2]

7§11k p 20.05). =g Ha2dw o)A

Digora” Al25)% A2d abdAbzle] 43

el "Wt eakE 0.007 nn, B4 Hal= (0,323

ms FHGAH T Fo]g Aot gliith

(p 70.05) (Table 1 =),

2. Digora® A|2=gl3} 2] 2ck whalialzley =
ZtE ot HeiAdie] SYAte] HE ¢
a9 HF Haje] vw
Digora® Al 2glell A Fzhd<dia} el

H3te HF 23 -0.336 mo, ¥F Hale

0472 mz FAGA 2 Folg Ao]7} iUt

(p €0.05). ag]a A2¢ HAM ARG R &

2T} HaEgte] Wi 93k (0.328

mn, 5 Hales 0,517 mE Aoz §o

@k ate]7t slsicHp (0.05) (Table 2 3H3).

Table 1. Comparisons of difference in measurements between Digora® system and Periapical
radiography in the bisecting angle and paralleling technique

-\\\ Method Digora® vs Periapical radiography
Technique R“ ME = 8D - value
Bisecting angle technique 0.002 + 0.341 NS
Paralleling technique 0.007 £ 0.323 .NS

ME : average value of Mean Error
SD : Standard Deviation
NS : not significant, at paired-t -test (p ) 0.08)
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Table 2. Comparisons of difference in measurements between Bisecting angle and Paralleling
technique in the Digora® system and Periapical radiography

qﬁh““‘-ﬁ_-

, | . .
Technigue Bisec e vs Paralle
x__h_‘_'”‘-h--_h____“ q | B tmg angl ]m.g
Method Eh‘““-a: ME = SD p-value
Digora® system | -0.336 + 0.472 S
Periapical radiography 0.328 = 0.517 S

ME : average value of Mean Error
8D : Standard Deviation
3 : significant , at paired-t —test (p {0.05)

Table 3. Comparisons of difference between the true value and measured value in the Bisecting angle
and Paralleling technique according to each radiographic method

Method Digora® system Periapical radiography
Technique ME 8D  p-value | ME + SD p~value
Bisecting angle 0.394 + 0.471 S 0.396 + 0.265 S
Paralleling 0075+ 0417 NS | 0.068 £ 0.256 NS

ME : average value of Mean Error

5D : Standard Deviation

S : significant, at paired-t —test (p {0.05)

NS : not significant, at paired-t —test (p ) 0.05)

3. Digora® A 2€]3} 2|2 WAPAAR G o2
s EGHT HelEgole] 4R} 4
5270 H 23 9 HF Haje] vlw
Digora® A|2glo] Tzt Yol e] &35

o} AZ&A27ke) Wi 221 0304 m, = ¥

2Rz 0471 mZ FAH R §2] 8 ale]7] )

Ai(p <0.05), W&o 249 H24

A Ha i+ 0.075 m, B A=

0417 mmz H33A) 2t FAEH o7 Felgh 3]

o|7} glltHp 10.05). A]|2G WapdAlrle] &
ZtEGHo| e SH )9} A2 A 7ke] HFE @
2= 0.396 mm, £ H2h= 0,265 m 548
Ho g fog alel7} sl lp (0.05), P&
Ao SHAG dFHA3te] HF et
0.068 mn, ¥ Hak= 0.256 m= S4|82]<)
el g atelzt ¢lsick(p 20.05) (Table 3 3
2).
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reliability)
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-ABSTRACT-

The Accuracy of the Radiographic Method in Root Canal Length
Measurement

Eun-Young Jo, Chang-Seo Park

Diepartment of Dental Radiology, College of Dentistry, Yonsei Undversity

For the successful endodontic treatment, root canal should be cleaned thoroughly by accurate
mechanical and chemical canal preparation and sealed completely with canal filling material
without damaging the periapical tissues. The accuracy of the root canal length measurement is a
prerequisite for the success of the endodontic treatment, and the root canal length is often
determined by the standard periapical radiographs and digital tactile sense,

In this study, the accuracy and the clinical usefulness of Digora®, an intraoral digital imaging
processor and the conventional standard radiographs were compared by measuring the length
from the top of the file to the root apex.

30 single rooted premolars were invested in a uniformly sized blocks and No.25 K-file was
inserted into and fixed in each canal. Each block was placed in equal distance and position to
satisfy the principle of the bisecting angle and paralleling techniques and Digora® system s image
and standard penapical radiographs were taken. Each radiograph was examined by 3 different
observers by measuring the length from top of the file to the root apex and each data was
compared and analyzed. The results were as follows;

1. In the bisecting angle technique, the average difference between the Digora® system and
standard periapical radiograph was 0.002 mn and the standard deviation was 0.341 ma which
showed no statistically significant difference between the two systems(p )0.05). Also, in the
paralleling technique, the average difference between these two system was 0.007 mn and the
standard deviation was 0.323 mm which showed no statistically significant difference between
the two systems(p »0.05).

2. In Digora® system, the average difference between the bisecting angle and paralleling
technique was -0.336 ma and the standard deviation was 0.472 mn which showed a statistically
significant difference between the two techniques(p ¢0.05). Also, in the standard periapical
radiographs, the average difference between the bisecting angle and paralleling technique was
0.328 mm and the standard deviation was 0.517 mm which showed a statistically significant
difference between these two techniques(p (0.05).
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3. In Digora® system and the standard periapical radiographs, there was a statistically
significant difference between the measurement using the bisecting angle technique and the
actual length(p <0.05). But there was no statistically significant difference between the
measurement using the paralleling technique and the actual length(p 0.05).

In conclusion, the determination of the root canal length by using the Digora® system can give
us as good an image as the standard periapical radiograph and using the paralleling technique
instead of the bisecting angle technique can give a measurement closer to the actual canal
length, thereby contributing to a successful result. Also. considering the advantages of the digital
Imaging processor such as decreasing the amount of exposure to the patient, immediate use of
the image, magnification of image size, control of the contrast and brightness and the ability of
storing the image can give us good reason to replace the standard periapical radiographs.

Key words : Root canal length measurement, Digora® system, Standard periapical radiograph,
Bisecting angle technique, Paralleling technique, Intraoral digital image system
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Fig. 1. Digora® System
Fig. 2. Paralleling technique
Fig. 3. Bisecting angle technigue

Fig. 4. Microscopic view of sectioned tooth with inserted file (< 10)
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