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lo] sl P HAg 9P Ee] Bl

=1
A gl ole A BE £ 3%

1© 717 &3] AHgEo] & 22 Charged Couple
Device(CCD)E ©]&3t 20|31 th& ZHA]7] 24
£ Image Plate(IP)E AH-3k= Wiol ot
CCDE Mouyend| 93l A& 4718 Radio
VisioGraphy(RVG) (Trophy Radiologie,
Toulouse, France)” s} 44l M2 ALE
5o} Sens-A-Ray(Regam Medical Systems
AB, Sundsvall, Sweden)®7} 9loH ol 774
Wl Az oz fxg JHS HE47] Fo
t}. 2gde dAg GAUFIME [PE AMHE-
dled Ul HRMAARA &Gl A8 AR
7} s A8E 1 Jed ol Fu YA
g g A4 2]7]12 Digora® system(Soredex,
Orion, Ltd., Finland)< 4739 &3l=9} iz
T2 AR 28T F US B oM} AX
T(gray-scale leve)9] Z4, £33 Az %
Zte 23 To] thagl 71%5e] jlof /gl A
A 83 = gl Aol UTkP, =3 of
AVAAR G QlolA] B3leut Al 24 F
o] e W3lE Hrisked 718 $8% 842
A AT7IEL 3 i A =E%eE
HA o] B3w ol REE o} Aol P&
Az} 5t BAe] =EAHE SolEle B
2 Ygo] 7SS e MR ol F
B = o] dol AsHE RS Bt v FL
A4S wER 1 =3l YRR,

A E71A] tA g G s A3e Hn
o o3P8 Mol 5 XTE HAE Adsi=d|
oA tix|g G4 B4 uhel] diste) A7t
Q1®, Welander 5 TR 949 3135
it 72 Q. Fujita 52 ASE
AR S HAg 333kl AAZQ =
71 Ee] B Y AL 4S F JoH
52 Wenzele ZFH o} £-2150l sloixel
g g gAre] Aty tia] A3 2%, 2=
AA A2 Agsld g FHe &Aglel B
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Eol folal FA}of glojr Q] =& TS ZHaA]
4 & ok QP ® | E=3F Hintze 52 A
W 27| Ko} $4] Hie] dAF G BNz
WA Jehe 98 BHudp|k st
o9l x Fe] AFEE XY WAKALR Y]
gAg JAde]l #HEF, videodensitometry
of tigh A2 Axge HA WH3E 34
&7] 98l Digital Subtraction Radiography
E o] 43 d7¥ X2 Wi ke 71 o
Ag g 44 Az 7S BRI S
o aElm AW Aot ¥AF, A2 FF
2 X2 o/ WA wEel Slojxe] HAg
G/e] ARFS AT = SFATFHHTB80,

AR ZBF AR QoI WALAAL
A& AYLE Wk d7e BA g%
I FANE ASFX ] vlug FH=E A
g Al AA 2 JAelA 2ol e THE
FHE HEAAA HPFFHI v Hue
k. B A7 5HE 2w 2A o]
Digora® Al2gl#} X)2¢ HAPIARINA 42}
A S48 HPEIU FEPLS v
3 B3] Bels)] BaAt sl

I.997 [z & 9

b &3 M=

AR BEE B-o 2 AMdetn ATdEhy
A AT WAZ el WA G2A|QL A
1, 247X 3070 E iAoz sl on A3 o}
' EF A AR X2T A
0N F& FHE] Qe AAT ol ¥
Az},

Lt &2 &4

1. Ao} £5 A%

78} X|oh= 5.25% olgant VEF
oF 3087t B#sle] X2 AR AA
S Bl T A9 Ao 270



HEE AN Xole] wFA-L uietd] Wsialr)
AtAsl] Fot

FaFo e7t AR F e okad R
719} M3e] v8-E 1:12 #ojA 35 X 2.0
X 1.5 cm®] YA £F9 205 e ¥
B89 Xoks IIA A 1HAE Fof Aol
F50] vig] $2]0] H & dlo] Wol-y e}
A7A W Z AR

A3AQ i3} FL3HA access openingS
Alghale] SBE BQ1E F haA|o] LR]oA
Initial Apical File(IAF)Z 7V &3] AMg-5|o]
A 25W KileZ 2WH-2 =AR& A7
S 493 2=]lmvA  rubber stopS
FEH AE2AZ F fileo} FH o)A FRE H
A2 a1t

2. ¥AAAR &9

AzxZ ] AxE AAs] sl Gy B2
o] B i 7|15 A HuE 4 B
7} ol3Y AR FAS 3t YI} YukA
o8 AId HAMAEALE i) A7 29
o AHEEE 2E3ATH0.25%)9) Aeshs dx
£ HolE 20 o $72] %L AR5l 7+ B
GAlel 12-inch long cone®] Aule] YXAA =
EAZE0.2522 F95i9t).

(1) Digora® Al ==

Digora® Al28]]& 416 x 560 pixels, 35
X 45 mm 2719] Q18] [PE 434 Zaj g
WS AYX AH8eH 2 FPEGH (Fig. 2
T24EEY (Fig. 3)¢] <o) 2=2 MAg 4
AN 22 B = ol [PA-L o] 244
2 2SItk AFEE 486DX71%S AMg
siRen BEUEle 1793 HeRYE R 1024
X 768 pixels, 2566 2E JEd = U
ot (Fig. 1)

Digora® A|AHle] T2l 7% Aze
2 22OPE o831 file FIL M A B
ol dE=S} W& 2] 3AAZD A

% 7t 23 T2Yg A8l AolE 2Rl
sict

(2) A2 AFAAA &

AT YA YL A3 B2l
Ektaspeed Plus(Kodak Co., Rochester, USA)
&S AM8ela 89 2022 T0 kVp, 7
m, FH 37174 0.7 x 0.7 mo]n] EA3b} 1.5
mnAlQl T AR #%97] 7 (Heliodent MD,
Simens AG, Germany)& AH-31{t}. Digora®
Al 2€l9] [P9} E-speed BE-S AAFo| 5Y3
Z0A BPEI (Fig. 2)7 S24EI (Fig.
3o 77 FYPE A2 HAPARIS Y
A% A°37) (Periomat, Durr Dental GmbH &
Co., KG)ollA &/dsted Zt Hjole] EF St
2 mounterdl] BE#3l EF315c)

3. 4ol &4

(1) ARGl M 9] o] 23

3919l AFJAlrt ztzte] wAMAARA AollA
file AF-Z5E 2GR 9 Hol& 284 23
3 BFZE 7153 o] o] TS YA
M= tAg Mol Ao g Algslo
0.1 mn GA7EA] ¥k 3] 7183813 tg o
oM BUEA n3 o) oA A9
Zy 37 2 OPG A3 file IRERE
SR Y] Aol EH 5[

(2) Ao Hol 24

file A5 XZA7A G} HA) Q] HojE &
a7 A8l Xote] A&l 71 7ke- v
22 HAAsHA fileo] =EHE wAANA 10
wie] Wi&2 ugAzl HujAslolA file B2
FE X279 Aol £33} V)23t
(Fig. 4).

S te] HAle] Hole 199 XAt
Adalo file FF-2HE 2972 AZE 2
N SAel HTF g AAle S3x= 24
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ki

Ch B0} 2 X S 2N
5718997 HRBIYIA Digora® Al
A3 A2 PR SAzke] W
o3 2 HE Wale) Ul g Slale] O 4
& ol 83T,

2. Digora® Al28l3} 2|2 WAMIARZIGA 5
717 Ha el SXNY] Ha 2
a2 BFE HA vnE fsld o B4
g o] 83Tt

3. Digora® A|2®l2} X3¢ WAL o )
2 5429 HPFGgolM e X9
AZRAZ e BF o L HF AR vl
E 95}o] paired-t -test2 f2l4S A6l
At

4. FAAZEe A== #IT (Inter-observer
reliability)
X2t WAAARRH Digora® A28 2 ¥
2 &g} FPFGYPolA S53F 3209 X
Zorzte] &4 HAE Faia, #AAG
9] Az H7E 9d v 4 WS o
A= ‘

Al

I. 9457 NN

1. $2E9H= HPEgHolA Digora® Al&
A3 A2 HAAAR Y S A7) Ht
23 2 BF Bzl vim
57t oA Digora® A Agl3} X) ¢k u}

APAARALY] 23Rt B eak= 0.002 m,

EF A= 0.341 mE EATAQ 5] 8t 2}o)

7F 919t (p >0.05). E3 e E oA

Digora® Al2g]3} AT WAMAARRe] 24X

7t He oAk 0.007 mm, E5F BxR= 0.323

mZ FAFHCE {3 Fol7t AT

(p 0.05) (Table 1 3X%).

2. Digora® A|28]3} AJZd WAMIALIAA 5
ZtEy s WP EA e AR HT 2
A9 RF HA vln
Digora® A|Aglo)A] F2HEg i) &g

U] FF &+ -0.336 mn, EF AzLE

0472 mZ FAH o2 {8 zlol7} AATH

(p €0.05). 282 AT YA M= F

Z &g FEgEzte] Hd 23k 0.328

m, ¥ HxE 0517 mE A Aoz §9]

g =}ol 71 AATHp (0.05) (Table 2 F=).

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 ME = SD p~ value
Bisecting angle technique 0.002 £ 0.341 NS
Paralleling technique 0.007 £ 0.323 NS

ME : avefage value of Mean Error
SD : Standard Deviation
NS : not significant, at paired-t -test {p»0.05)
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Table 2. Comparisons of difference in measurements between Bisecting angle and Paralleling
technique in the Digora® system and Periapical radiography

Technique Bisecting angle vs Paralleling
Method ME = SD p-value
Digora® system -0.336 = 0472 S
Periapical radiography 0.328 £ 0.517 S

ME : average value of Mean Error
SD : Standard Deviation
S : 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 = SD p-value ME = SD p-value
Bisecting angle 0.3 + 0471 S 0.396 £ 0.265 S
Paralleling 0.075 £ 0.417 NS 0.068 *= 0.256 NS

ME : average value of Mean Error

SD : Standard Deviation

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

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

3. Digora® A] 2813} X)2¢ HIRPAARR o) &
SAESET BPFG YA ] SAA S A
ZR7ke] P 931 2 B3 Hzle vlw
Digora® A|2¥le] Szt orie] &A%

S A1) HE 23 0.3%4 mo, EF A

AR 0.471 mZ FATGH 02 Foj g Zol7} 9l

A3(p €0.05), BREGHS SHX % A5

X7te] BF oA 0.075 m, EFE WAE

0417 mz JZHx)9} FAgH o2 Fol3t &}

o|7F IATHp 0.05). X2 WAL 5
Zr2golre] 3o 43X HE 2
A2 0.396 mn, EF WA= 0.265 mz FA8
Aoz fogl A7t AR (p (0.05), BAF
el SHA G AFHAN] P exbe
0.068 mn, ¥F HAk= 0.256 m2 FAEFAA
23 Ao)7t IATHp >0.05) (Table 3

Z).
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4. BEAAZY A ® H7} (Inter-observer
reliability)

3919 #HARZe] zpolE Blmalr] sl
Us B g ol get A 4 Eojen 4 &
FHAM 2T BATH o2 FolFt 2lo)7} 2l
Hp >0.05). 3+ A=A )9} v)wsle] gutE
o] AAEE NA=RAE Hrlslr] 93y
paired-t -test®] 23 nlR A2 SAgA o2
FJ 3t &ol7t AATHp 10.05).

V. D& S &

Ot

2BA BN 2P FY=E 4THY
2BA 28 A9eke YrH 2Polpy,
& 2220 BYY 28 BB 2% FAN
dle A2 Felel YA AR Fo| =
717 238 HAska 2w 239 &gl
28l ol 2o} Az AAS Solst
A SETPe. 283E Bolste 7120 4
A 2R s A¥H oz 1Y F
& 2% P92 dsin YLu® o)t YU
o AHgHo] & WAL E B8 4
flome dAlel 2uYD INIHA % 1
AT, A 2ERE 20 ERES
Tefe] 19840] vl =e] 2@ BRI AN E 2
©3E A2} I A 2L ke Aol
2hn Bejaka ol Wolyold AAst 5%
2@k SO, Kuttler S 38 a8
A ST AR ARl 5T
Aol BF 0.5~0.7 mmekaL HIstgeke.
T2l APIAR S AR 3 o)A
Q PRge g HolFy| g YuZozo| 2
wgo] Wold fAle AT 47} glomz W
AN 2Bge ATURAA X2
o] AR 2AFAAA 2ol 1 mm
g B sl 2o ZHe Ak A
A2e ARIARIIAE o137 ThFet 1))
2939 943 BRo) o7t 42 % glowl 4
o ¥y, #9) F2EIY FH, P& P =
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q_3.8,10)'

HIo= AT AR B -3
48 F e Mo ZA gAlg HAlA 2y
o] 7hdslo} @ol AvfEo] Ht. ol JIAIHA
Ee XA 43 e AAY] HAA G g
A7)0l oA BoA & AL ol 3 A
A71e A F 7 E FEHoR e 7 g
Q1 A& CCDE ©]63 Aol Y& 3 g
T [PE " EUlile) AR8-she 73 folriese

o] FAME HFo2 T talg JHe
2 AzHold Aoz RVGZE Ao o
o] By 7AE T 2 A 233 )
A ZAE tREAN LA A = &
A HAM &9 44 20 line/mmEthE
A FHoiR AeS BAGPY HId e
CCDE °]&% 7 HAlZ 9422 Sens-A-
Rayzte A€ Alado] A= om?,
Gendex Dental System (Moza, Italy)ellA
€ Visualix systems 47l8td® & A3y}
A= 3 e},

T3 IPE A}43lE Digora® Al 280
Tammissalodl] 9J3] 1t P tx|g 44
Alzdlo g ARRE T TH . Velders 591 23t
H P 88971 Hoks AEE 7Ry gut
HAAARR S =3RS 10%7HR] &9 A=
EE vl 2798 Aoty Rasoe. b
A Sanderink &l &|31H ZHX| Ao A
o] A loAA T G Al2EH Lut A}
A ES s B Z3, 9t WA FEo
2E YA A 25lEY 953 Ao E BYon
B4 ol g IPe] o] EHES &
42 Blanc 59 93 dAE [P w2 17
T 7ol Bl wEHE So|HA] £ A
= 4% 7 e AeE Bl YA g o
e} S SHAA Fo] Fedge o
A A5} vl 3] dxs &
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A ERThaL S,

Grondahl 52 7l #9Hll A-8A121 37t
A9 tAg ¢ Al="A Sens-A-Ray,
Visualix, Digora® system w3} Digora®
system©] Th& AlARIHT Bl& wE2A|7te] W
Aol FL& 4 A st w2 AR burn-
out el F3FS &A] ghglon] e WA
A¥S Hod 220 71 £2 7F4S #H3 3
5% B FQt}®. 3 Borg 9 gl oJst
™ Digora® systeme "¢ W& =EA|7lA
T vl g 232 e 22 dynamic range
E Zr=tal .

AT WARIALR] &gl SlolMe H3)
Fgulz shEgEo UYHoAsd e
2 A ZpE oz #H3P o Aot +2E I
gl H&s] Adstaxt she Aol 358U &
Ao} Ko}, BE 2L XA 2 AA3] wigsio
9] A7) g S AN F Us EY
ol 7idE o] 7)o Ao ofF &k AN T
R ol T4&9H (bisecting angle
technique)o]t}’. o] Price ¢ Cieszynskicl
o3 2zt EPRoT 3okE RAog FAlAo]
xjote} BE Alolol] A 72 ol 5Es= 7}
B A2 el HER HE FA A
ole] ol 4lAlel Zolg FUsH Brhes &
2| o] &3 Ao|t}? HP&EY Y (paralleling
technique)& McCormacks®ll 2J8iA] 319k}
o8] Fitzgeraldel oJ8jA 7R, BHslE WY
oz 7)1 el YES X o} Al HYsA
AAH=E FAEFY Blstq dges 2
Az BE ARt S7HE T4 HAR o)
Zolo} WEo| Ao ZALEE Blo|th®?, 1
e AA 2 JAAE HPFGHAIY I
A 7, =BT To BHo R FIATI w5
o= E7eta SZEg ol 2olx it

Z 2ol AT Q5P Digora® Al 283} X
o9 HAPAARR S Bl nAle filee] F719 &
AZtol file HHe] A H 5o AgE Foha 3}

£l 1083} 2089 filedlA, 0.01%9] &2

=ZA A file FHF A 5E ] L3l on
1593} 2089 fileS AHEE A AT WA}
AAR #GA] 24178 4%7HA] EY - SdTh
I ST B QoM e 9l BASll
Digora® A|2®3 Agh HARIARIS S vl
3 ¥ Ad} BASH R folg Ro)7t glAa
Tzt i QA Ml AL $£AE H
o of¢ 2HE SHANE 7RHde A & 47t
JIATE ole B APdME ZE 24E 5Y3}
Al Algsl7] g8l 22 F7191 258 files Al
LRI =BT 3 YFF 0B ATRY
ZA 7t Sgshe 0.25%94 =2A1Z7] o
Foll BF 2o glojA & Holrt VERIA]
%& Ao AR H(Table 1) YA E 4l
XS & 71 7] Wil F gzt &
AAE vz BAF e Z o7l glda
& = dA

9 2B AFd ol TAEYY
I By iel A& v|wE Bad o
™ HRAPAR oA WAl 2 FE
file FE7F &7 Jebhd 492 Ao 233w
2PE o SHEGYME 33%, HIEIH
NME 20%14 23|28 ZHF-E WA Ut A
o2 Yeh} F 7K el BF e By ¢
ol g LA} BE 4 Jot HIEIH
o] BZ4EYH Y ¢ FFsite A& B
o B d3dME Digora® Al Ao
HRALAARION BF Sy e BPEgY
7t} xolg vl uPyE ) A2 Fo3t
A}ol 8 K I(Table 2), ASHX| 9}kl v A
Baadgdy SAEIERT 9L 8% 2
#E Yo Digora® Alajlol X2 WAMIA
oA T} AR o S4EGE] A 4L ¢
AHog TANEE AT R o|ned ol
84gtn B $ gloy dozes HIyHgy o)
A e E Foalo] YA -85 24 g
87} Atk ARSI AU THTable 3).

B dFoA el 2 2zt A 33
7] Aol & vlws] £ AT} Digora® AlARH
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2|2 AR Eodye] Ztzte] SEY
e A9} FAGH O o g Xfolrt
dnevt HyPFA P 9= Digora® Al2H
ko] Ha o2k 0.075, A AR 2]
H7t 92k 0.068% F W ZFollA FAIEH
o7 folgh o]zt Qi Digora® A"
A2 HAPAARR & v el BohH X2 WAL
AAPAAM H eakgke] Ao ozt Ssltta
2 4 9K (Table 3) . ©}Ael Grondahl 5l
file A¥oNA XZEF7HAS] Aol gt Zo]
ztole] Aol 23PH Digora® AlAHE =34
2ol mah GRS R gho} wf§- WL w37
oM w3 475 Yehfo] dynamic
rangeE 7FtHE A& BAFUATE.

Homer Sl 93iA Ae22 RVGE A2
o WAL viwe] B A, =F3A0E
5FTT%HA ZA2AZ & Q3 e dzxs
u7]9] zAo] 7Fssltha I, Hedrick 5
€ Trophy$} Regam system= A% HARIAL
A3} v wsl7] Y& 2HRe] A AEAHE
vl 41814 02 X2a AMIARI T {23t 2}
ol AU ©A] 0.27Tmme] LXE Be ¢
Aoz & ourl glonz FAX|FAH] A&
Al 4 Qltha FHP. olofl & AFeiM= 2
e uhg o Digora® Al2E X|ZG HAMAAL
A& vlw3 47, FATHLE [T Aol E
Bolx] k1 (Table 1), AF7HA] ¢l &
g A B2 A4S s B o o o
g g o2 YA oA F-8AS EQIE &
ANTE.

£ AFME filed] F710 W& A%l
tafjr] dotrA] Z3PA|RE Sanderink T2 10
W3 159 fileZ AHE-3td RVG, Visualix,
Sens-A-Ray 2 Flash Dent system% 471419
T PR WA Al 28]} X2 HAPARL
S v g AolA 159 filed AME-SH ZPoll=
RVGS} Sens-A-Ray7} X&a HARIAR
AN A9E Ao} 10 filed AHEFES W

E VR A2" BE X2 HRARIG S
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Aot Yo A8 BAFJYP. auy 2
Ao Aol Digora® Al2g]3 X2t W
ARG 23 ARA Y e vla §
A3 A3, olAel Arde gl FEx o]
A FRdE Aozt fivke 2 & 7t AN
oz At A o] 1 gl A 2e WAMIARA
o tix|3le] 2 4= A ol A= HYA
9] & AL FUSA THAA HaHU
g Folgta JAAY & A7 ERL oju] &
A e FU gX g A Alagle] FHE S
32} & Zo] o} ole] AL A1 e
Digora® Al28]E& AA| 40 el 2-8-A]
AL o] F-84 S A2 WARAR AT v w
&aal g Aot T3 Kot o A g 23
AR S Ba3P] Y8 o2 PRI E S
gukR o2 »ol7 Qe S} v w3l
A9 AEre] zjolE Felslursld 4FH
ol 2HEAEE 5l HAFIHo] K&3lthe
A= A =]

Agz oz Z@X A9 Digora® Al=®#
Uul X2 ARG o] f3le] 2RAE AR
tlof) 2loix o] 2HAT FAGHOZ |9
g Zol7l glol HAAAR #dge] BYES
g = AN 53] FHIo A7) s A
3 5] 3 3lE Digora® Al2H& o] 714 AHe
2 &30 A FZAQ 9] o) 8, e &
0 2 dxxe) grle 24, A9 A% ¥
7R 1 gleu® dut xTa g tiAjaly
ol 25 2 F e WHOE AR
Aot

V.2 B

2 2ol A7t E88] A= 3l Digora®
A 28-S 2R 8A S 2B A YA A
FAS st X WARIAR L vl wsta
A B Ao 30709 ATR|9) e 2560
filed YAAA FLE 23NN EFg



Digora® Al&®7} X2 WAMAALD oA 9]
file tipoll A X271x1el AzlE 3919] B}
7t 45l vm EAET. T3 Sy
3 Haddgo g 499 Digora® A48T} X
T2 AP BU3 ARlE 23451
U3 2 232 A

1. S 9olA Digora® Al2®l#} x2¢k 1t
AFAALRIS] EA X7k 7 23k 0.002
mn, ¥5 HAE 0.34] mE EA43H2Q g2
gk ate)7t A (p )0.05), T3 HaPEdy

A% Digora® Al28l3} X2k WAL
o] 3g2te] T 2xK= 0.007 mo, ¥F 9
A2 0.323 m2 FATEQ f9g xjo)s}
A1tH(p >0.05).

2. Digora® A|2"ldlA Sty weyaty
3] HHE 3= 0.336 m, EFE HaE
0472 m2 FAEZA Q1 /23 2lo)7t AU
(p €0.05), X2 HAPAA M St
T FPEIHTY BT A= 0.328
mn, ¥Z H2k= 0.517 m2 4829 99

- gk &o]7L AATHp €0.05).

3. Digora® A&7} ¢ HAPAARGA 5
ZAEGY R AlRg SR 9}t ASA X7t
= SATAHQA /93 Foj7l AUAn
(p €0.05), HAEIH] 2=} H24x)
o= BAEEA #9Jg o)z} gilch
(p >0.05).

AEH oz 7 &9 E59A Digora® Al
2913} At 22 WAPAARR S} S )7k &
AAR o2 Folg 27} 1] Digora® AlAsle&
TAX BAL] 2HF Aol SlolM A2 At
AAREE 958 AL AL 4 99, Digora
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-ABSTRACT-

The Accuracy of the Radiographic Method in Root Canal Length
Measurement

Eun-Young Jo, Chang-Seo Park

Department of Dental Radiology, College of Dentistry, Yonsei University

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 periapical 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 mm which
showed no statistically significant difference between the two systems(p 70.05). 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 am and the standard deviation was 0.472 mm 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 technique

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