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Abstract

Background and purpose: Perforation impairs the prognosis of endodontic treatments, so,
timely and accurate diagnosis is important. For this purpose, various radiographic diagnostic tools have
been studied to select the method that has the least complications and helps in making the most accurate
diagnosis. This study aimed to compare the accuracy of cone beam computed tomography (CBCT) and
intra oral digital radiography phosphor storage plates (PSP) in detection of strip perforation in
endodontically treated teeth.

Materials and methods: In this experimental study, 124 extracted mandibular molar teeth were
selected. Standard access cavities were prepared, then cleaning and shaping in mesiolingual canal were
performed by Protaper Gold rotary instruments to size F2. Next, the teeth were randomly divided into four
groups (n=31 per group). Control group was left with no perforation while distal wall of mesiolingual canal in
other three groups were perforated using Gates Glidden #2 and 3 in 1-3 mm below the furcation region in three
ranges; 0-0.5, 0.5-1, and 1-1.5 mm. Electronic Digital Caliper was used to confirm the accuracy of the size of
perforations. Obturation was performed in mesiolingual canals employing sealer and gutta-percha by lateral
condensation technique. The teeth were then randomly placed in bovin ribs. PSP and CBCT images of all
samples were examined by two oral radiologists and data were analyzed in SPSS.

Results: The sensitivity, specificity, and accuracy of PSP were 90.8%, 88.7%, and 90% and those of
CBCT were 95.7%, 72.6%, and 90%, respectively. Sensitivity of CBCT was found to be significantly higher
than that of PSP (P<0.01), while specificity of PSP was significantly higher than that of CBCT (P<0.01).

Conclusion: CBCT is the most reliable technique when it is not possible to detect strip
perforation in filled root canals by conventional periapical digital imaging systems.

Keywords: cone beam computed tomography, endodontically treated teeth, phosphor storage plates,
strip perforation

J Mazandaran Univ Med Sci 2022; 31 (205): 71-80 (Persian).

* Corresponding Author: Fatemeh Dibaji- School of Dentistry, Tehran University of Medical Sciences, International Campus,
Tehran, Iran (E-mail: f-dibaji@tums.ac.ir)

71


mailto:f-dibaji@tums.ac.ir\)
https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.14.0
http://jmums.mazums.ac.ir/article-1-17716-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.17359260.1400.31.205.14.0 ]

op—Hls (— S B}y ee—Lcoali b a_Las
(71-80) 1400 Jw pogy 205 s)lad @539 (w0 0)9s

g Cone beam computed tomography S1iSs auylén
ja (Phosphor Storage Plates) yyilma Jala Jliza ol Sgual)

& e

aad auiy j loja sla (laia ja JUlS (g)lgs (Hiv jgo p yatadi

gt 1m0
2«59“94 )
3 s7lus 4obls
YCI pe 9= doxo

2 IuS>

O 583 5 pdgo & el (S oo Caomds 5 a5 S0l 555 50 (s 3l € b OT 51 1B 5 disles
5 APy 353 48 5y B L e s e IS 50l et Sl 5 dite a2 215 (635 sl
Cone beam computed tomography ¢SUss du s caslllas | plrl 5l o 1 s 50 Sl o la |y ol se 0 F oS
Sy ¢§::Jj:j.\.;l Oboys 31 oy (60l pu s 8 ueis 53 (PSP) sl J;‘-\: Jlese s 6'9\;);_:\)5 (CBCT)

o 3 0 i dgs 3 dy Sladl o dd o ditST e Jge 0103124 ¢ At leT andllas ol 5> il gy 9 3lgo
ks ol g3 3L 05 S 4 4 F2 L 5 Protaper Gold (s, 5 e b I 51 50 JUS (6 5luosleT 5515kl
5 2# Gates Glidden ;1 oslizul b bao s 8 4y I 3 3o JUS St s o)l 23 3 s slow) ik 5 56 daliiog S )
plw gy i slonl ks 56 1t s 1-1/5 50/5-1 0-0/5 jlw aw ;3,6 o5 S e e 1-3 5534
5,68 5 ko alw g & 5 30 s dUS s 1,k Electronic Digital Caliper die sa; ol sl Sl s
Lo 5 a4 05 4aa PSP 5 CBCT , slas .6k ile 58 055 45 dslas Sopon s by Sl oS5 SIS L
s (LT il 5 4 523 SPSS 1 5ale 5 b laadly 5 i b)) S 59305 55

3 03390 572/6 95/7 :CBCT 5,590 588/7 Q0/8 PSP ss 5 555 el w5 5 4 sl
s sime Ol LT JLai 5l g3 8 555 CBCT I sNLPSP 55 b 5l 555 PSP 3 5 5w CBCT Cunlu
(P<0/01) wess

L;j:jju_..ajgbwan‘_;l.awbj a.&.iﬂ‘_;udlslf):@)‘_;)uﬁ)}ﬁu@é&o&lfﬁlﬁ): sl
el el $SUSS o nlazel BB CBCT )l 550 5 S (6 b s

Lol g, 35 i 5 58,5 Phosphor Storage Plates «Cone Beam Computed Tomography :ga—S slasjly

QMQJQUJ:

4odo
Jeds a5 QU7 (6 5losleT pm 53 oS Sl 2y o ol S5 5L bl oSS aksy JUS (o)l 5 oy b
o (S Az U 5 SIS (BT Ol pute postissg p 3l 5 aky; JUIST GLas 0SS5k
E-mail: f-dibaji@tums.ac.ir Ll s (S5 015 0813 (01,5 (S e o315 10145 = 52 liaS Awlold zJgiame ilgo

owxuowﬂ;‘olﬂ;ﬁmgmtim;‘Julu-ﬁﬂﬁ S O adSCEs (o g 5 Olad 58S (g5 gty biseT 055 bkl ]
Ol Ol a5 Oluss 2

Ol 05 Ol S5y pshe o3 € Ll iy g (S 53 OIL 008Cs ¢ Sl 3ol (25 50T 03 8 (53l 3

Ol Ol Ol (K g she o8ty ¢ (K gy O wuSails ¢ STy lis Sligios 35 ¢ hn gy 5k skl 4

1400/10/8: y e s 5t 1400/9/28: & Sl g gl b 140019714+ it 55 st

1400 ragy « 205 s)ladds (@53 g W 8)9s ohsjle (Sibly eole oGl alas 72


mailto:f-dibaji@tums.ac.ir
https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.14.0
http://jmums.mazums.ac.ir/article-1-17716-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.17359260.1400.31.205.14.0 ]

ul)lSnsm g aaié lymj

s CBCT a iy 1ol ol 2 3 oLl Cg
555 5 et $ g 3wl 48T 0T 51 (7)5 - s
50550 4 A S e i | 4y SOk
Lozl skite pl gl o,ls (93b 5 Connl OT G35
shon oS Gl oy hlisn (318 g0l oaiets
RS S (A (P GE3  (yy ale s b
Joele Olsieas a)la 1) culre 5 o)l 0 50 5 L5
(8)5 55 Sl cadis akee

RIS 0] g 3 4_“..9;(\_>u| Sladles s
L 2Ol 538558 s 5 6ol 5 Slacrie s
aalllas plol Caliue (sla 1 b ool codd y JUIST
(s sl e sl daJUS 05 S5 03 5 )
S 523l i g5 5 (slllan 3,50 JUS” 5 O3 5
CBCT o5aws 5 (Jhii g5 5 Jlimms) Slas Jols
03 el ok 51 E 5 sline e coslinal 3 50
Slas 05 gl 318 5l 51 5, CBCT Solallas
slab>e L6 Q}L&Jﬁ: 0 9 (07wl os s
Sllllas 5" 55 g0 53 (10) el 05 iy 0T o
Jt1s 31,5 55l 6l 6 e eainis palie Sl
(1) wles S 5518 dlemws las

San 3 ol ploil aalllas 5 a8 Jds 4
by ol Gaplo L o)l 5 G paieis
CBCT 5 glas J=1s Jlazus 31,5 550, sla,lsl
L aadllas ool codld 90l Oloys (OIS )5 4 iy
S5 500y 5CBCT eSS (glamslin gy odla
i )85 i 3 (PsP) ey J=ls Jlaow s
o plonil 0 085 9350 Oloy Sl 615

9 9 lge
SN ST L (in vitro) s b7 andllas !
.15 5 IR.TUMS.DENTISTRY.REC.1398.067
o 4y il O el 3 (S 510
Sl Jotin o935 Jgl Jse 13124 51 andlas ol 4o
oslitul (S35l b s g 5 Y5 4 ol oS

St S0 e OLe s das po F )y ada ) JUIST
sl L (658 o dile slo g Jalso 4 asl s 4l
3 GRS O3 s B, S 5 s el
Ol e b iy )55 b5 ( ST 5 5 00k
D)t Klys i 5 ol oo 5 kS 565
1y 5t (sladleys 55575 5 oy b Sl o8 10T
Gl O w0 a5 @ o el (S 0 L
el byl 550 Jie SIS ais (2)5)15 ool
SIS Sl lre 5y Tl 0350l o ol Al b
Al Dyt adsy Slacls s o leld Gl
S sl e i 5 SIS sl (sla ol
leab“ i 3 S g5l 53 el sl | SN i
&G I g 31,5 5500.5,8 s odge 1y Olays
Lo aints ¢l ol dghlin (6313 5 1 gos S5
(3) 3,15 05l ST 6 5 Ol s ch POCHIPRY!
5 (Cone Beam Computed Tomography) CBCT
el a8 ‘_;)uﬂ,_j_.p;‘_;u&iﬁs e )
03,8 a5l (slala,s s ‘_gla:j:_.‘f 3,8
SWoleys 53 CBCT j eslizal ol &y 50 .(5)
Ol Sl gdman iolad 05,5 V.Mj_e S g3 9|
ol (L?v_'.\ a e glas =l 3‘;}‘_-") S Lol
o b Sy sdon 5 A e (6) s
Sl ol 5 el g e el g3 (5515 5 55
b S ol e 4 ) g gl 5 S LT
S slacSas )T 5553 CBCT P S RPN
5 U oS o3l 06 S Ol on 41 5 pILT e 5
s pdes 5 Yl a4 e cansl (dose) 5 aalas)
(B2) il oo Slays 35doms UGl b 15 55 0T 4
>3, (Photostimulable ~ Phosphor  Plate) PSP
Ol gz 45 ol Glas 15 b s (6515 5 1 g
i g JLS 5o 1y iisss Sl g 5 el
2 CBCT s i 5 Sl s s i 1 bz
L agrlse 03 ol by il 50,1 5 5 e e
53 il a0 ESKpn il VS Oleys 5 g lulis

73 1400 yg0 . 201 s)laids @5y g (W 8)9s

ohjls Ay eole slGilsl alas


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.14.0
http://jmums.mazums.ac.ir/article-1-17716-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.17359260.1400.31.205.14.0 ]

HSlos Jals JBaass ,8)S5gsl) oCBCT awylis

s Osdn RS 65 S Ol sea ey 851 S
oS0l i la iy b (sbm 03,8 3 55 5 Ll Bl
Sbs S Sl g 53 e Le 1-1/5 5 0/5-1 .0-0/5
o3Lizl b La0lis JI Kt g 50 JUE™ Jlws o)l 3 5
5> #35#2 (Mani, Japan) oS xS gls s
Gl ok sbl 5855 o ) (5 e ke 1-3 alsls
SIHLD b s a5 ks Jsea 5l Olials!
SNl (5l 5 s 0sls 5 see 0l sloul a5
Electronic Digital Caliper I i ;s 5 5lw 585
sl s eslinul ze e #0/01 35 | (Insize,Japan)
S o3l st Caliies Olej 33 55 )l 33 6505 5
g ol Oleabl i 55 s o3Il Lo I L US
IS g 50 IS a0 S
VR AT S Y N VU UG SN B N
s Adseal (Meta Biomed Co,Cheongju, Korea)
s (Sl (S5 eSS ST LS, 6 S
OS5 3l eslial L LadUl _aales 1l 45 &y o (]
UL«J‘_;U;QAH)\})W o 3 okl S (cslS
oA Gl S 51 UK Jsls v s 26735
Sl b sl el ¢SS L JUIST Jotls Yo oYOCY #
Sless oyl Sless O Aew b oslinal ol
CSas )T sl Eob b s Codo Ol ¢St 1
368 s 4 53 5CBCT Ly 5lai s o gllaals
i Fodalin Low g oyt s b e (5,5 0510
38 0 Sl o onls b conlie ilabad 3 oslizal L
e iy ST S S 4wl e a Ll
05,5 oo o (Koo Jodie) ol <SG wli
sde 16 sl 4Ol &S wlie lad js ol
Goe g 8 ) A LB a ps g Ad ey
Lo gos 0313 i 8 Cgar (g5l (g1 o 2 lul
LagyT 3 Ls.'uL..aJ Oy i OIS e slw
$ldd lmand 5 pbie o J glad 5 Lud il
e b ldd o 5o Laassi 05,5 b 5 Jlisng
u}gﬁgbﬁfa,u.uﬁgtiﬁf}&gm

3 e O Gsheds (gl a0y slas s
S IS ep 0532 J o 55425520 5tz
J;uw@pou;uum,;m”umf
LS g5 0. (12) 42 A e e sloe
AL 385wy 3l A cofs p Olal o & L s
WSSl s ol led codd ‘5”TC"~' Slads 4ol
Lks 5 S L G0l 5 4y ol i (S8
o adlas 51U e 4l ) L 0o g Lo o oy 50 0
SIS S 535 S 45 b g Lk
oy Oloys 3 5l sladlds oled coilesdl (gl gl
53 4l eSS sladliss (sl o (5115 conks
ep 45 S JUST L o Ladlts (JU e 4k
T e Slin gy 58 e JUST L Las e
Laoliss 31 (A3 lapen 5 5 b S gy oalos ks
Lad gai (oplad )3 3 llinl pw ws 0 i g LS (ol
Aty 03 AU S @ ¢S S A0S A ags
AU je a5 0255 U 53 ol oy 3 el e
S5 JUS a5l Jsb Lis 5l aalllas el
SHolaabl gl o i 6 S o3Il Lads sd ales 3
- #10 (Mani Japan) o6k L o> S5 Jyb oLl
&S g5 odaline 3l ey 9 ki ) 3, PALENCY s 45 #15
b 5l a1 03,57 oSy ol ST 31 o
S Gds adsl I b 6

JUE 58 5 50 ladUS™ s S8 5 5LSTL
G5 3l g g0 Loy OIS s JIKT 50
&5y sla Job 3l eslizwl Ly (NSK , Japan)
b (Dentsply, Switzerland, Pro Taper Gold)
(1/5 Torque [Necm] 5rpm 300 speed) s, sews
e S 15 s e 5 g5lSL Cou F2 L b
JUK s e b 4 Olss a6 s HLS s o
Akesls prnd do;02 Eoy IS e b IS e
RG-S PRI L ST PRC SRR v L g

o el e bl e i)l 8 8 sl

cC,éJfJ\J_SQ\.\J:?)l O);JAJQ:J}“MM}4

1400 043 « 205 syladds @5 § W )93

ohijle b}y eole slEiSL das 74


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.14.0
http://jmums.mazums.ac.ir/article-1-17716-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.17359260.1400.31.205.14.0 ]

ul)lSnsm g aaié lymj

s 508 4y S 53 0 457 (a2 L 10 515 1)
,6_“),.441?\,\? Sty pslal (s blind
e Sls ekl s |y s 5 L ST S5
O 3 O Lalad 5 iy 8 (slyls Ylaz>
WJU ST ok 4w 3CBCT pslaas s S i)l S
e ke 012 oSl Calis b b 5 Uy S
s o3l ) O Fodalie (s L3yl 5 otalie
s 12 s L 5 el 1S gl

@J}u:mﬁcaML&nJﬂlé@%zd%o:»T

.\M‘.b%ﬁb‘jw)jé‘j@b)g‘ﬁ:).\m

CBCT Ju;ST alaie 53 4ty s oty 4 ol tloslods 9
P: Perforation

CBCT Jlarle oo 53 ady s oy 33 Siuled 2 05l 98
P: Perforation

(b)r.\\.w[)l.u: D) (a)J:.ujéj‘ Shyls 01 35PSP ) 525 30l p g

ST 0T il S5l b 5o o 05 50
e sl ¢S5k

- OlSs o 514l 5 p gl lass oSS
S eslizl b (PSP) Jlazmss Slas 15 315 5ol
Planmeca ProX oK—wsbwy #2 5w,
0.12s 8mMA ¢, 45| L) & L (Helsinki,Finland)
o3> Hl 8 s (69, a.i::-u Jo e a3 45 60KV
BRE PN R W P - PPE S JUPN .
S o ysaS il s 5y e dbeslitud (o515
L OG5 5 il 5 0ls 53 ST 315 500,
Sl oson 2 3me Oy e S Gy pon 3,5
s Ll Glas s (1S sl e sl ol
235 S0 Ol il a6l Jlam s Sla) g
Lo 5 gl 53 5 Lkt (S 255 0,5 sl s e
Digora Optime(Seordex,Helsinki,Finland) J;_i.w\
DICOM ol s p 4 5 slad gold Jls 30
(Digital Imaging and Communications in Medicine)
JPEG . 5 5 Scanora (version 5.9.1) ,i;3le 3 5
Ll 6

Kl sls Jods CBCT sl ags g
&S 5 8 515 Jous alis Jous colSaws chin rest s
P2 e Al Cb (65l 55 o L 5 Ol
Planmeca Promax Jis CBCT oz ¢SS L (o ke
Lyl 5 Lupright % 55 s (Helsinki, Finland) 3D Mid
voxel size 0.2*0.2*0.2 6.3MA 90 kVp : 5 55|
4. CBCT , sz ¢S FOV 80*80 50.045 amm
Planmeca :J\J'_élp_; S DICOM s pas sl i
psbed) Ll o -3 Romexis Viewer (version5.0.0.R)
(Bt Lo les

Laesls (gyleT Judows 5 &SI 8 5l sla b 5
S5 53 ad s o it 53 (Sl 65
U}f)‘\_ﬁg‘)om‘ﬂ. o3le (i) oy guots 4SS, 5
23 iy Ol g (A oo a (93 L e LS,
QJH}&‘_;J‘}]}_:\)M}:.&«:B;#

75 1400 yg0 « 201 s)lodds @53 § W 3)9>

ohaijls Ak} eole alEimsl alas


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.14.0
http://jmums.mazums.ac.ir/article-1-17716-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.17359260.1400.31.205.14.0 ]

HSlos Jals JBaass ,8)S5gsl) oCBCT awylis

3 PSP (sl o Jsl Sodalivs aS &y ol ) o
j-‘_;}‘-‘.;M‘JJJFS(}};OML:.A}}JH
rj:;e.\.&\_&ﬁj :)}nlgj)‘;o.\.&\.&ﬁ CBCT 6‘}:
ol el sl aeis o3 dous ) 5315 35503
CBCT?w:j}AMNMC,KQ\}F@Jj.\?
CBCT sl - LS s b . Ewl 035 PSP I 5 i

sl L33 B8/8 PSP (g1 s 5 dus ;3 5714 Uslas

e 95 083 5 S5 el s lin 1 ojled Jsus

Sodalie 53 8 5l 02l CBCT 5PSP (5,03 5 51 yuas

o L Sensitivit i
Accuracy Specificity  Sensitivity (total) (based on perfor';)t/ion size) ¥
(doys) (doys) (Aoys) Tl LB 050 Sl
0 887 90/8 95/1 03 781 PSP
90 726 957 968 98 935 CBCT

Wi 5 5bp S et )3 s 31,8 5rol, 53 12 ok Jour

5 edalie 55 0 gl (e oo ) 0T 8 bl

[GIENESE Y
1-15 05-1 0-0/5 sy L ol S
n=31 n=31 n=31 03,8 253 diges
30 29 28 15 atalin PSP
29 27 26 2.5 atalis
30 30 30 15 atalin CBCT
30 30 28 2.5 aalis

L el Laga sy e (OIS it

i 21,5 ol Sl las .l 03 0l an ola il
S 93551 53 0ld slow | ENISCis Sy ke =
J:.(3):J_:f°_ﬁa.x_€,cjb;>u)acj_bbua.}&j|
S s 2 s s 318 55l sl
slag)los o s Gl o sl ()15 5 p o
CBCT (i o2l gmls ol 5 (18) S g3 9l
)l 6,Isline (6,5 0 i 5 gy i ;3 PSP,
CBCT«:VJL» 3050 jaedeis j3PSP LUlg iomen
@Lﬁ bl b esls Olas (6 ylslne Soyod o
03 6ol s oty sh il 53 CBCT caadllas -yl
PP TN PPNt Y PRSP [y

J}&‘ﬁ}bd&{ﬁ}‘_’_ﬂ:ﬁ}.@‘ 03;5“)‘

oais S35 (S5 s il T ol

N3 gl e 55 2 61 05 Slaihe) B n
A o3linal 25 05,5 SPSS 13l 5 51 «CBCT 45 PSP
.(SPSS Benelux, Gorinchem,The Netherland)
95 OLabl d oo 55 (5T (sLajiT sl
Sodalive 93 o 3815 Ol s Bl uny p doo 3
15 535 S a gl (inter-observer agreement)
RIS o T Cst S LS b by
0/40-0/75 LS s b s 33l 5 U3 me 0/40
0775 VL LIS Jlin 5 g b Jamgie 33155 SOl

i e O Sodalin u Mo 315 suiasilis

b a8l

35S ps b il ojles Jydsr s
5> 02U CBCT 5PSP (5,13 51 3 yai axflde 53 285
oo omen ol 0daT Socdalin 55 § goomes
32 O 5P R0 P Slita Slaed gdome (el
ol el 0 4y lie o8 PSP 5 CBCT el
R I S L
588/7 Q0/8 PSP slas Jsbs Jlzws 315 5ol
90 572/6 95/7 :—s5 5 . CBCT (sl 5 Ao ;590
Gl gl ol olal odeT Cowsts das s
@3 me 5T S5 5 <l PSP 3 5YL CBCT
b 51 (P<O/0L) 5,05 555 53 sl pslie
358 sl opl 5 Sl 2w CBCT 3IPSP S5
93 o) &8s .(P<O/01) sl o Jls ime (g ylT s
Ll o il HalS” e

oadis 3L @ 8 oty 285 2 ojleds Sy 5o
Sodalin g3 ,a gl OT b wlal sy,
Sl s oo OLES J g ol oSl 0T sy 5 3550
Sodalie 35 ;8 L g ol o3l jaseis oo 350
3OS Ly 5 iy s 8 5 (oles 61 CBCT 1
ask 0005 25 8 5 61265 5 o PSP 1 5V

bo:jmﬂtwﬂjv_{cc?wuw :J‘_,.A sl

1400 ragy « 205 s)ladds (@53 g W 0)9s

ohijle Al esle slEhsl alas 76


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.14.0
http://jmums.mazums.ac.ir/article-1-17716-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.17359260.1400.31.205.14.0 ]

ul)lSnsm g aaié lymj

e 3 S8 b STy ()l (55508 i
Iy p s CmtS 4S Sl CBCT sl sl o 5
Sde p gldamDe |6 30 5 das e )l 3 56 S
Sl bl 5. (18) 515 5 gead el Cws 4 Ola
SLair s, el S P o g ol el
3545 (197) il o 20 Ae 072 5Le JuST5 cas
255 )5 oslinal 5y ge anlllas oyl
23612 5 s azdlde 53 pa SBs )y 53
(9) Sl o a5 ol s a2 31 il
23PSP 5 CBCT s (615 e Ml 03 S 0 i
012) S 55 s 5o a1 i
g 25 ol aalllas ulul 5505 5 5 (6 e s
ol 031> el oo 3 ga Sldad (CBCT sl
L Wy s 31 oled slp S ool 53 8 bau g
Ot Sl LS 5 Sl PSP 1 5V 5 0L
(g i ) 30 31485 o5 a oo 0-0/5 03 5ome
g g P JR P PP N W [ Py
033 PSP I 5 2 CBCT oo 3 )l 30 (il slias
3, Shes Gyls ooy b asmis 55 CBCT 5 o
315 PSP 5,50 53 imul galazel LB o3y g
(OB A R S5 @ e s et 3l e
S oy T e 4SS 5 ol sl 4Bl a1 58
5 AP Rl 2 FESe S 3 0ladl et 5 ) s
S s 3 olidl e 35 3l e Sl o 50S
35 bl Ol5 o e Ll 03 a5 8 il
s e oo O5-1/5 o gumn j3 oty 5o, Lab
(19)Venskutonis .S o ke |, CBCT as=is
o 1 CBCT S (s 6 5 ol & 515 0L
s S 03 ST 0L (15) (6, s ai 13 S0
S s (adnis S a he 02-0/4 255,
S o LS i Sl |y (613 0 55 (Slasidinte
Sy Flw e e 02 ,LuLs MDCT (¢l
S oz @i g s Vs b 55 oils o
Rl Blse 287153 5 Cs Jratomn ja e 1-1/5

SIS 530y 55 pais SE3 S jdiles ady, JUS
e S CBCT 555 5503 o o YU | IS s
Sy 45 5,5 5,15 (10)Shemesh (14) 5,158 s
PSP <SUiSS 55 2 55 6l 5 (b el s
5l et ags PSP 4, CBCT 4> 515, YLCBCT
Ly (a5 (65 el 9 U se A sl 90
JeKe sy S0 Olsmean 1, CBCT ((9) 58
i o 3B s s sla I 8 g3l & oK
anllan b .5 S slgity (it K 3 5l SN e
Lty ot paiets OS5 (15) s S
S 0 24 CBCT 05 ISl 5 S5 230
s s by e g CSas Tl 315 sl
331, CBCT anis S JUIS™ 0953 S5 5051,
JEN ) RSP N L O S PP PR I L P WL
L o b 5 5)lp S Sis )T ¢ oo &S bl
508 o M 1y s K (U™ (S5 8, slsn b
Sy Ll 5 o 5 03ls (2l [,CBCT Laseis S35
(16) s I3l wa )y sy 8 olndl jaseis
SLa Dl 457 ol o 0313 0L (glanlae s
L Jss S 5 iy 0/2 mm/0/2 mm gL 2T
andl QU S 30 WUl 5 e wSe o b IS
iy 55,5 5 slse L s« (Beam hardening)
dros (1T dns (228715 a8 e £33
o B e U LSl 3 (gda i)l el
s 00 a8 g sLdd g 4ty gLadUls
52 L (I7) S (o ol 3 ks ady ) Slagyi )
SHCBCT i sbas 53 lapdy s 8 5 (il (o) 2
sl ol 53 5y e Le 02 ol Culiess
L cimas i o3lizul JUy S b 5l a8 5 JL ST
SBl O 55 n g omomen 53 b ) gy A 4
SleMb| o sie JuFT 5 Jlalo b g5 487 Sils
S0 syl )l 5 crhas b padeds a3 )
iS5 (Gloslizul ¢ gdoen 35l 5n 53 s JUs S b

77 1400 yg0 . 201 s)laids @5y g (W 8)9s

ohjls Ay eole slGilsl alas


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.14.0
http://jmums.mazums.ac.ir/article-1-17716-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.17359260.1400.31.205.14.0 ]

HSlos Jals JBaass ,8)S5gsl) oCBCT awylis

2S5 B Sap e sa )3 &S e Gl p
Rz 4l 5351 g5 38 5 AS gn ol B 15 4l
LS las (8L 5 (0535 5 4 ja o3 5 Jas s L
gy ol s 4515 55 e pde Ll 5o
LSy o ¢ S odalin 93 o 15 Oljee o2 82
CBCT 5PSP (g)ls s 5 s (slaardite (.uf,a, &l
5714 ., /5 ;=) CBCT (gl o Lol 53 . dls dewlons
ol 0dls 5158 1,3 68/8 PSP (ol 5 oo
Lty lalid )3 & 53 o Bl Olppe o)
SYL @l oyl .ol g lie CBCT 5 PSP gl
PS5 s L (12 )il alin Slalllae gl |
aS ol HLS 3N Vitro asllles ¢S5 (glacy s s
bl )3PSP 4 W CBCT ,5lad ol
Golaline jsbas codds 5 ALK )3 ol s
odi g PSP sCBCT Jl> -l b sl o35 5 i
2B s O Sl 53 8 (s 4515 S
A ol s Sl e ol s el
QCBCTc&.;&Q;:J_Aw;Q}B.}aLBJéJf
b 3 S sl (6,13 g paS B, ESQ Ol so
‘..A\Jé B) p"ﬁ SNl glas s Qo s  glas o

255 gy (SS I &S O s (S o

SISl
e 155 aabObl Sl e adlie
el s 3 (S50 08l ¢ S 5l
G S Ly 0l g (S ppdo o8l
4L IR.TUMS.DENTISTRY.REC.1398.067

References
1. Sarao SK, Berlin-Broner Y, Levin L.

Occurrence and risk factors of dental root
perforations: a systematic review. Int Dent J
2021; 71(2): 96-105.

2. Khanna AB. Applications of cone beam

computed tomography in endodontics. Evid

casllas ol (g lal 5T )A.(15)CMlJ3v5 Lo cplo 56
e 3l 5o )L 53 ey 40 S S 305
S )l odb w8 s )8 Ol s
&)}ﬂ:ﬁ)JW\S@\&l}aﬁquﬁ
53300k e bl o s ) Hle Cadle Ll g e
Slet Cole 16 Sy 1z 6558 Oleys 4 pls
Sladllas s 53155 50 5T sl isyls Sy, 0T
Wl 55 il s e 53 oS o il

wlls 53 CBCT Conlus 55" 0L (15) 6 S
YL el o GladUlS s (o)l 45 sla i 5 58
¢SS5 o 2 CBCT (PSP 54 5 )3 55, PSP
Sl 315 325 (9) )yl .l (515 5 2 g
J=B sk @ als ) (Sl a8 a5 5> CBCT
&S Ol gmms 1, CBCT 5 Sl PSP 51 5NU g 55
OIS in (5l 3 45 5 JoSe (S )
<5 5 4z (20) Almufleh .5 S 5 me &S g3 5200
4 gly ammyseds 4 gy PSP 31 sslazel |G CBCT
Sl 5 Sl ()l ) 8 5y a5 S
405 6 5 s

g Jlae s Slas J1s 5 glas asdlls ol 5o
0313 DL 3525 0pl b g Bl 4 pdiiens 4515 S5
Slamslin BB 5 s Hlaw preil Oyl8 Sl ol
L 53 3l a8 aza) ol 53 435 plonil ol (glaIS7L
e g ST g 5o e 4l a
b S a0l 5 a 3,05 (2120151110) les
3PSP g ar ¢SO g st candllas ol as bl

P DLl (ot 5 8 CaiST s g

Based Dent 2020; 5(1): 1-16.

3. Venskutonis T, Plotino G, Juodzbalys G,
Mickevi¢ien¢ L. The importance of cone-beam
computed tomography in the management of
endodontic problems: a review of the
literature. J Endod 2014; 40(12): 1895-1901.

1400 1049 « 205 syladds (@S § W )93

ohaiils b} eole al5RSDL alas 78


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.14.0
http://jmums.mazums.ac.ir/article-1-17716-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.17359260.1400.31.205.14.0 ]

ul)lSnsm g aaié lymj

4

. Khojastepour L, Moazami F, Babaei M,

Forghani M. Assessment of root perforation
within simulated internal resoption cavities
using cone beam computed tomography. J
Endod 2015; 41(9): 1520-1523.

5. Dabbaghi A, Eskandarloo A, Saati S.

Diagnostic Ability of Cone-beam Computed
Tomography to Evaluate External Root
Resorption. Jundishapur J Health Sci  2013;
12(4): 1-10.

6. EyalRosen, SilvioTaschieri, Fabbro M. The

Diagnostic Efficacy of Cone-beam Computed
Tomography in Endodontics: A Systematic
Review and Analysis by a Hierarchical
Model of Efficacy. J Endod 2015; 41(7):
1008-1014.

7. Kog¢ C, Sonmez G, Yilmaz F, Karahan S,

10.

Kamburoglu K. Comparison of the accuracy
of periapical radiography with CBCT taken
at 3 different voxel sizes in detecting
simulated endodontic complications: an ex
vivo study. Dentomaxillofac Radiol 2018; 47(4):
20170399.

. Estrela C, Decurcio DdA, Rossi-Fedele G,

Silva JA, Guedes OA, Borges AH. Root
perforations: a review of diagnosis, prognosis
and materials. Braz Oral Res 2018; 32: 133-
146.

. Eskandarloo A, Mirshekari A, Poorolajal J,

Mohammadi Z, Shokri A. Comparison of
cone-beam computed tomography with intraoral
photostimulable phosphor imaging plate for
diagnosis of endodontic complications: a
simulation study. Oral Surg Oral Med Oral
Pathol Oral Radiol 2012; 114(6): e54-e61.
Shemesh H, Cristescu RC, Wesselink PR,
Wu M-K. The use of cone-beam computed
tomography and digital periapical radiographs
to diagnose root perforations. J Endod 2011;
37(4): 513-516.

11.

12.

13.

14.

15.

16.

17.

18.

Haghanifar S, Moudi E, Mesgarani A, Bijani
A, Abbaszadeh N. A comparative study of
cone-beam computed tomography and digital
periapical radiography in detecting mandibular
molars root perforations. Imaging Sci Dent
2014; 44(2): 115-1109.

KivangKamburoglu, NazYeta E, FundaYilmaz.
An Ex Vivo Comparison of Diagnostic
Accuracy of Cone-beam Computed Tomography
and Periapical Radiography in the Detection
of Furcal Perforations. J Endod 2015; 41(5):
696-702.

Demiralp KO, Kamburoglu K, Giingdr K,
Yiksel S. Assessment of endodontically
treated teeth by using different radiographic
methods: an ex vivo comparison between
CBCT and other radiographic techniques.
Imaging Sci Dent 2012; 42(3): 129-137.
Scarfe W, Levin M, Gane D, Farman AG.
Use of Cone Beam Computed Tomography in
Endodontics. Int J Dent 2009; 2009: 634567.
Shokri A, Eskandarloo A, Noruzi-Gangachin
M, Khajeh S. Detection of root perforations
using conventional and digital intraoral
radiography, multidetector computed tomography
and cone beam computed tomography.
Restor Dent Endod 2015; 40(1): 58-67.
BassamHassan, ElissavetMetska M, RifatOzok
A, Stelt Pd, RudolfWesselink P. Detection of
Vertical Root Fractures in Endodontically
Treated Teeth by a Cone Beam Computed
Tomography Scan. J Endodo 2009; 35(5):
719-722.

Bueno MR, Estrela C, De Figueiredo JAP,
Azevedo BC. Map-reading strategy to diagnose
root perforations near metallic intracanal
posts by using cone beam computed
tomography. J Endod 2011; 37(1): 85-90.
Afkhami F, Ghoncheh Z, Khadiv F, Kaviani
H, Shamshiri AR. How Does Voxel Size of

79 1400 ygo « 201 o)ladds (@53 § W 3)9>

ohjls Ay eole slGilsl alas


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.14.0
http://jmums.mazums.ac.ir/article-1-17716-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-10]

[ DOR: 20.1001.1.17359260.1400.31.205.14.0 ]

HSlos Jals JBaass ,8)S5gsl) oCBCT awylis

19.

Cone-beam Computed Tomography Effect
Accurate Detection of Root Strip Perforations.
Iran Endod J 2021; 16(1): 43-48.

Venskutonis T, Juodzbalys G, Nackaerts O,
Mickeviciené L. Influence of voxel size on
the diagnostic ability of cone-beam computed
tomography to evaluate simulated root
perforations. Oral Radiol 2013; 29(2): 151-159.

20. Almufleh L, Singer SR, Strickland M,

Hirschberg CS, Creanga AG. Cone Beam

Computed Tomography Is Superior To
Digital Periapical Radiography For Diagnosis
Of Strip Root Perforation. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 2020;
130(2): e68.

21. Abdinian M, Moshkforoush S, Hemati H,

Soltani P. Comparison of Cone Beam Computed
Tomography and Digital Radiography in
Detecting Separated Endodontic Files and
Strip Perforation. Appl Sci 2020; 10(23): 8726.

1400 a9y « 205 s)ladds (@53 § W 0)9s

ohaijle (Aib)y eole oGR3l alas 80


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.205.14.0
http://jmums.mazums.ac.ir/article-1-17716-en.html
http://www.tcpdf.org

