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Abstract

Background: Detection of horizontal root fracture is a clinical difficulty that can only be detected
through radiography in most cases. This study aimed to assess the efficacy of reverse contrast
option of digital radiography in detection of horizontal root fracture.

Methods: In this ex.vivo study, 85 permanent maxilla single root central teeth were mounted in a
dry skull alveolar socket. Conventional periapical and digital radiographs were taken in two
vertical angles (40 and 55 degrees). Then, horizontal fractures were created in the middle-third of
the roots using a hammer and the two pieces were stuck to each other. Afterwards, the fractured
teeth were mounted in the dry skull alveolar socket and all radiographs were repeated in the same
position. Digital images were processed with reverse contrast option. All radiographs were
assessed by two radiologists and one endodontist. Two weeks later, 10% of the radiographs were
assessed by one radiologist. The data were analyzed using the SPSS statistical software (p>0.05).

Results: There was no significant difference between digital and reverse contrast images in
detection of horizontal root fractures (p>0.05) and both were better than conventional radiographs
(p<0.001). Indeed, diagnostic accuracy of the 40-degree vertical angle was better in detecting
horizontal root fractures compared to the 55-degree vertical angle (p<0.001).

Conclusion: The reverse contrast option and digital radiography showed equal diagnostic
accuracy, which was higher compared to conventional radiography. Additionally, 40-degree
radiographs were better compared to 55-degree ones.

Keywords: Digital radiography, Reverse contrast, Horizontal root fracture

Sadra Med Sci J 2017; 5(3): 149-158.
Received: Apr. 9th, 2017
Accepted: Jun. 22nd, 2017

*Corresponding Author: Tafakhori Z. Assistant Professor, Department of Oral and Maxillofacial Radiology, Faculty of Dentistry
and Dental Research Center, Rafsanjan University of Medical Sciences, Rafsanjan, Iran, ztafakhori@yahoo.com

smsj.sums.ac.ir



O 5 5,35 |50 VAP Ll o ol o 095 /1O

o Sbp po—ile a0

ES & 4.“.9.0
1A G1FR Slxiio AYAF liwsli ¥ ol B 6,90 =295

(Original Article)

AP[AIVe iedlyo o, AP/0F/) G pdy )b

T ot b g Sgesro il )l Olgd'* 6,5 i | yb

Il lomindy ol (S pole olils (S laio 0aSails w90 5 & g oo (5053, (oBi9al 09,5 Lol

Il lamindy ol (S pole olails ( Sy ass uSails (uSsiagal oBj9al 09,5 balinl |

ey Sy psle olSisls (Kb ouSails IS Lme Sligiod S e gde 5 e Sl 5 Sislsmednl (sBigel 058 Sholiud T
Olnlplrns,

RN

el (BLE g0l Slolee a4 atinly jaseis el g canl jlads s SodS O a0 4 ady, B8 SlSl jauskis dedde
el dy ) (B8 SSs asis o Jlasws 1S e0l) eeSae Canl S oIS ) addllae ool 5l Bos

ools I3 S dozmexr S glais laaSle Jols ady ) SO el 1l (lass AD (o5 g, sadlllas cpl jo i gbgy g dlge
s 3 455, Ll a3 00 5 T+ sopas gl 59 5 s Sl 5 dyane Sl (51 (o8, 3e0l, st
J=ls [ lais wind il oSy a4 dalad g0 5 b ol 1S5 by iy, Sle pew S o 880 SlSS
5 5 i s e sl Sl i S5 Copa et b Lo 31,5l 545 5 458,515 abge e slacSL
pobal 5l ao,e Ve a9 ud ol Cenilognll G g Cansfelsndly g0 lawss o Bl S g0l il il weSas
A 3BT SPSS 1331 6 5 lawgs Wesls .o obs, Caiglgssl, SO bawgs

il gyl g Dol (usSe Cwl S Jlisms g Jlisus Bl Tl asy) B SSs aseis O)08 ibasdl
b 31,5 520l 42,0 B (s0g0e gl (paritd D)ad rizman (P o)) Wiogs s (Jseme BS020l, 4 S 9 P>/00)
(P<ee V) 09 a2 50 08 (3508 gl 51 e ddy (8 (SoSlh anseds ;o

I e 5 ol somsSan Sl S Jims 5 Sz BT 50l, A, (Bl KSh aids 508 18 peF At 5 Sony
g2 4z, 00 aysl; 5l e go5es 4z 0 Froasli b pslal eizren 5 05 (Jsene 1T 00,

s 5 Sy Sl it B S s glS 05

Oyl olind, lod, (Sop pole olfils ( SKiiilais eaSils Wjge g SE g ol Gigdesl, bigel 09,5 JLoliul (B 158 i skus 0o
ztafakhori@yahoo.com

smsj.sums.ac.ir




Lo (S pole alne

o e S nl) e pgal Sooa ) S5,
29l Slgize 5l 63,8 550 p Sl (S el (l s
S oy ol adllae j Gas () ail ge
oais 5o Jleoms SlSeol; GesSas Calis

ol ) B S

o095 9 Slge

S g Ady, SO glais sas AD dlass als aslllas o
5 Sl ey 0 S VLSS sl JUS
(g BBl e S5 w3l adgl S5 e,
Ll Ll wgS e e ol Obl caisg
bog 4l 2B ghe Sbew) 5 e (JWog
s JalS” j5b 4y (ol el « S i8I L s2) SCaler
OLIYD moow o Sern Joloe b lolass e
laglis wad ode b (Olpl rie > (s9b 4SL)
WA (6)INSS Sl e )0 LS 0y9e by b
Hohiie 4 ad (6 N8 WS AD b 5l by ls e
amez YL S8 JLd G o pp 28l (gluand
0315 513 Y o UYL Ceoms 3 9 508 poe 4Y il
wrex ol 4 lr pae Cu I g9y0 5l B3 .(V) w2
(V) ad cul Blo mhuw S 6y, p 7S abwy @
Sle U3 5o weaiy a bige Sl el e e
obed )3 45 (Seb 4 W8T 15 355 pgatte Sl
bl Nl sladiges f alold (Bl S 00l; ol
a5 pld NS @ il g g Sl cSLe Bl e
el alols o (Kerr, Bioggio, Switzerland) s
285 IR e ol Ve

5 Froogee blyy 5 sho 8l Al b s o 5l ol
JSal 6 pled b Joane B Sg0l) polad c a0 0O
Carestream, New ) o Jsls E-speed Y
S Jzls ST a0l olliws alewg 4 (York, USA
L5 L, (De Gotzen, S.R.L Roma, Italy)

doddlo

YU 6 elad laplas o el any, B8l s
IS CHR GBI L ORIV SR E S LR DIl wsly;
s al 5o sbml el a5 cal Jsy 3 4,5 Yoone
s oz )0 g 09 e S5 5 Jbed Ceand o
@ hp oy WS oo Jate pa 4]y 4ol g0 (ol oS
o pow S 4 sgame el iy, a8l gl SuSl
Qg oo Ay, 88l S )lee (V) s aly,
(F) ol Qb slad (guwlSanndS L lass LU 59,50
el &l o s il SdS a5l Veene
Gl clow Ko b oas, ‘_,’_i...&.g Jdo a lass
wly SalS aneas il by ol sl ) ol
Sl S Sllgs () canl 815 g0l wloles o
Fr o dgly 4ty (S S92y (s5le BT o
el Gl g (SaSs b a4 60,95 X andl
@ogee sblyy b (Sl Fgol, sz 8,5 (( Ssl
() .\_’5‘59 ;.:L?u"\ |) el

ojapal s dyeme (BlSpol, slaglS 4 axg L
ey bl S olee a4 Jlisus ujljf%ol)
Jezms SISe0l, 0,5 00 J8 Jsere SSe0,
‘5)95 ey éL?ql :asle ..\...Jbo_o G)L.t-“*-.’ (_gb‘).,o 6‘)“3
2ol ol by Slil g Sed gyl ol Bi> L
ce g (V) (o, 40 1)l (8L ,0 53y Jlade ralS
Slp oyl hls Vsare Jlums @ylop ngas
v Sl S 1381 6 5 aile 310K 5L pansis
l, S s0l, polas (@ray-scal) s usSls wlie a5

smsj.sums.ac.ir



O g 5,55 |ya

VWAF Ly oY o Lo 090 /1 OY

A 4.».\.;9.) UT 4.»5‘) 9 O)LQ.:; RS B 6‘,} 9 W) 01.35-»')
S 4 Jlems blSeol, peal e
Apixia, Inc, CA, Apixia «t, Negetive
@ Jimms g Jeeme sl BlS alS s S ow)
O‘i‘ A Comd Q\)f sdlice 45 Asuls Lg)l;\fo)Lo.;L P
Lol angs (SKuSl ol 5l LS cpugal Sy a5 g9
Sl eslaal ISl )15 svalice aiiilas BT o 5l o
5 lids) jetd Ol 5 Cagl 5 2leS 5 slaan S
6[;‘9) ‘)'.’.BLA'.’. 05; R0 RVCRIRY ‘) )JjLa.: wl).,..S
OS5 eamlice Wl pw)p Iime job 4y a0 OO 4 ¥
Cawl i 51 oolazwl e b SO 1) Jlsus pglal
ovSre ol Sl solaiul Lodaxdy S g weSre
=) oyl b =) Y U - A, Voo ady, 8l
30 dosend Gl S 0 (o)l lakas =Y BN NN
SIS 51 eS8 g 008 (o0 Eud pglal ey S Y e
A 4,8 a0 diged axly G laie w0 )] comlice
M)y}:o‘) 99 ‘szy W) (_g)‘dfés ).’BLa.: A€ gomo
)5.14'.1.43 VTR W 2y M‘ésw‘ AS) 9 Sy 9 S8
intra-observer )  Seaslie &8l oL
@ b 315 g0l 5l s, Ve ax atan g0 (@greement
5 B Canieledl, o lawg loaze Solas &jge
28,5 )8 )l 0590 )50

ORES Oy90 30 0l «5)5—‘ o> sleools (Ll o
s Joms dyene le BT, o KK
O 90 A0 NI 9 ¥ GOges 6b|5‘) 3o ‘_’»91!,0 w‘).us
28518 bl anslie

BUTIIPSH W SN 1P OS] NSV RGO K CR P V1A
Tolans (do,0)"! Oyge 4 (SnSl asds slp wls
UL COM SIS I FONPU S PR I RV [ 5
4 Ordinaly ! A, S e S leie 4 Al

Wb b)) €ols Takad 5 8,1 Yol o)l bakad» & )50

ags Kerr jls a5 ols 5l ool _aiwl L (T=0/2s
HOPE ) ;s.ul.oy‘ ug.».v 9 )5’@:“0 oKwo 4.1......45 9 KWW
Sl LSy Lyle o (Dental-Max, NY, USA
8518 Dl g jaeds v Lo 5 oo

s GHhagly b Jlazms (S al, ol 5l e
S soly o agd 4z 0 00 5 Fr gogee sLls;
CMOS (ApPIXIa, ) jguiw 3l oolizwl b Jlusus sla
cwlie Sl Lls L (California, USA
5 eol—anwl L «(Kvp=200, mA=8, T=0/06s)
pobal adS e ol ags KeIT s a5 (L
W3 )8 0,33 Jlizms ST el

Al Sho pow G o B SSs b lais j0 e
Lol jo ol cely a5 ol ol Bolal &jg0 4
I e b glue uuSs L (O ) i lawgs
D550, 4 alSs axkad g Bl cge Laal, lgie
oSl Yo gl asl sl e b ol cés IS
S el Connd 90 4y add [ aly ) o Sl g Wigl
b o el andad sz a4y lais &S 90 jo i &
B> adlhs 5l plas pl wald SuSs s zU
A ool ead axaS bylon b 6,50 sl 5 wial
Razi ) &l ohd conn 3l oolinl b asaSis ankd g0
dad ewbews 508, 4 (Super Glue-IRAN
S8 ou oapiS s sleeSle J5Is Toaze agyls
sl SSgol, 5§ ad 3 18 Sid demes (YL
A5 Toaze (53908 sbly; les b Jluoms 5 (Jyane
Sl sbwmp Bl s sla Sl w0,
o)l b attive Hekale 4 Wad il pgase
R Sy ez Sy SSeol, agly g gl
L 51 5 5 osSeailSs Sy (53, o150 ol

Jezms (S5 g0l) polai ol gw)p bl jiels o

smsj.sums.ac.ir



Lo (S pole alne

B e 9 (P<e/0 1) 090 SV a0 OO (5340
Jlezms S5 00l, 5 Jiuzms slo (4550, arsis
sblyy b Jyome SS00l, 4 cos 5 (P=+/FA)
3 P</eev) og SYbL w0 DO ¢ T soges
aly) b padeds &8s Jyere SIS00l) ;0 (mizeen
S 428 OO (gopae aly; 51 SV axye Fr ssee

(P<+/+))
(S S s )38 g o, ) Jyar b
s Bl S a0, s sl glaplas o a,
wgly b weSae Canl iiST Jluzus (S5 g0l) 5 Jluzus
O Coms g P=4/0F) alie s, Fr gogee
942,000 5 Fr gogee sbly; b (Jsere 31550,
b woSae Canl S Jlizns ¢ Jluows sla 3l S e0l,
Oizme g (P<efo V) 09 YLz 10 00 (og0s 4ugl;
L Jyore S50l & cond 3 (P=+/0A+) alin
g (P<e/++V)og YL >0 00 ¢ T+ sog0e sblg;
aly) b padis o83 Jyeme SIS 3l) 50 (izes
Sy 4z )0 OO (go50ee sy 5l YL azys Fr(go5as

(P<e+41)

Aoy (Bl (Sl ansis il dnlie jslaie 4y 1Y
Gl Sy Joms (Jsane o S50, Laws
loas, slp oo ablb g0 uil)ly LT 5 wgSae
(The Friedman two-way ANOVA by ranks)

0S8y (5Ll oyga3l 5l sl (me jge 50
SS9 el L (Wilcoxon signed ranks test)
correction)

sl awlie sl (Bonferroni

ool o oﬁjf To) O Ak, ‘5931 M" VIRV VAt

Y
ohos> L 5 eaalie By ol jekie 4 iz e
L &8l <o,e ) (Intraobserver variability)

oolazwl (Kappa coefficient of agreement; «)

ad S i g ofo0 b eyl o gyl pre e b

asl,
Bl (KSs paras 0508 ol sy ) Jgu b
Jlems sl (Sél)f%ol) by olls glaglas jo ad,
S350 513 b osSnn el S Jlms 3,50,
SSeoly 4 cas g P=410FF) alie ax,o F-
S noly 5 42,0 00 5 ¥ (goges SLls; b (Jgen
wsly b s cwlyins Jlozms 5 Jlozms sl

SRl s3ge gly 5 (S0l £ conm p ady) (B (SuSS pansits Syl S @je N Jgu

sSone sl 155l Jezs yere S, g5
80 €. 80 f. NN f. (a2 ,9) S S g0l (5350e asgl;
Ay Ml (KSE 3529 pas
VAY (VA/S) | Ye- (YAT) YAV (YV/) | VAR (YAl VOF (PVIY) | VY (YY) 3l Lalad
£ (V0IV) \ROATAD) £F (VYY) YO (VYY) Y (VYD) Y (\£10) o s Yz
Y (1Y) Y\ (AIY) Yo (VA Y\ (MY FY (YSIV) FY (V510) ol lalad
adyy B (SSl 292
£\ (81 TEOYY) OV (Y+/+) Y4 (0% £0 (YO/F) T4 (0/Y) o Laas
of (YY) YO (YY) TE YY) YY @/+) 0O (YV/D) oY (YY/Y) o, Yoz
V& (FYIV) VAT (YY) \Y- (£515) YAy (YOIV) \YO (OY/A) | VOAEYIY) ol lalad

ol o 5,155 " olawd (ue,0) " 50 4 Jgoz sla oolo

smsj.sums.ac.ir




O g 5,55 |ya

VA5 Ll ¥ o lad o 090 /1 OF

The Friedman ) coa, a3l g0 Luilly 5JUT
alwe a5 ols oyLas two-way ANOVA by ranks
shbs slaglas o any, &8l S jasis
5 Jims (Jeeme sl GBS0l 0 (Sss
ogee dgly 5l S Br0) eSae el S Jloms
wils RSy b gyl @bl ol (S5l
@lasy el osesl @IS eizen 5 (P<e/o0V)
Wilcoxon signed ranks ) .Sy locwdle
sl bl Sesl, camxii cds a5 ol las (test
wlive o ugSae el iiS” Jluzms (S50, 5 Jlumms
Fyore SS90l padis cdo jl e g (P=+1-19)

(pgd o, ¥ Jgaz) (P<-/-+1) oy

The Friedman ) oo ad,b g0 Luillg 5JUT
4l a5 ols ;ylas (two-way ANOVA by ranks

p.”.w &L{auld_,o )o 4...,.@) ‘5‘]51 i‘. :
Sl S Jluzms 9 Jluoms ((Joere sl 1,5 g0,
Solas (B Sg0l, (goges asgly 5l Al Bio) esSas
g ( P<elean) asl Ko L ogbame )bl

el las, bbb eesl @b wizes
olas (Wilcoxon signed ranks test) .s1L,
9 JLJU& LSL‘%}‘;?P‘) as“"‘"‘”“" By a5t ool
wlie  (weSae S Jluems (S5 g0l,
Joore 3 S00l, casis cds 5l e g (P=+IVEY)

(sl s, ¥ Jgaz) «(P</- 1) o5

S0l £95 o ) (B (SuSh paris gl @i Y Jgue

oS Cel 1S Jlzms b oo S0, g9
SIS 8929
o) (Bl (SHaSE 0929 pac
YAY (YF/3) YA« (YFI0) YYY (FF) ol Lakas
YE (VF/0) YA (10/0) YE (VF10) s ls Yl
0Y (V+/9) 0Y (Ve/+) Vo4 (YV/F) sl ks
) Bl (SS9
YY (VFY) AY (VFIY) AY (\FIY) ol lakas
AF (VF19) 8+ (A/A) AY (VA/+) 5l Yoz
YOY (54/+) FYY (YY/R) YYO (FO/V) sl Lakas

B8l Sl glls slaplas o e Bl S g0l ax o
(P<elo o)) 0y azy0 DO gog0e aygly 51 5V at,

(pgs 3, ¥ Jgaz)
Gl o))l w28\ Sy wiwlas a0 (Sl
o Jlizms (SS50l, e 6 L3 )] 9 oot
RYATA PR VESPLV/V/A RPN S S VR POV (K SR JRT

Dg o, A0/ 5 aus,0 AP/ s, AV Las 0

Lol oads )55 " slawi (deey0) " G yge a4 Jgam slaesls
Sy o cwdle las, rehbl osesl @l
S0 a5 ol olzs (Wilcoxon signed ranks test)
Trososes aly pads S8 JSa0l, e 5l B
wgly 5F YL plle slaglis yo da Bl S gl a0
(gl s, ¥ Jgaz) «(P<+/++1) 045 45,5 00 (g0g0e
oSy b cadle gl oxelbl el @b
G yo a8 ol plas (Wilcoxon signed ranks test)

Trososes gl pads S8 (JSnll, g9 5l B

smsj.sums.ac.ir



Lo (S pole alne

Sl poly $3g0e gy oz p ady) (B (K8 pansits Syl @i ¥ Jgox

(a2 )9 B5 9231, s330e gl
00 ¥
S S92
adyy (B8 (SuSl Sg2g pas
M\A (FVIA) OV- (YFID) ol lakas
V& (\0IY) VY (VFID) 51 Yoz
VYo (V) IS ol lakas
Ay GBI (SS9
VY& (\VIA) VoY (VYY) ol Lakas
RARGIZAD Ved (VYY) 5l Yz
0% (£5IV) OOA (YY/R) ol laka

ol 0ol 5,155 olaws (ae,0) " &g 4 Jgu laesls

gl 4 sy (S 092 (55l 5T 0 SIS0l
Olie 9 SeSs Ol @ g3)55 0 K andl g o
w88 s opl g o)l (S clihd slos
WS e Slml ) @it g3ges Ll L ST,
Ahlee goaxie slalnl sl Jlasus (s)lsppgas
b gants <8 algion byli8l 5 ol 31 6l
ooleie a5 usSae CewliS e 5 aile I8
Syls 1 HFnsl, nslas (@ray-scal) (sz.sis

IS o
Ay (Bl (SSL pais o9 lpds 4 azg L
b pead O] asdllae (ol o (B S00l, &b 5l o
Jlazms (Jliems (Jyone SIS0, parsis o
) azy0 00 5 ¥+ (gogae agl 90 5 usSae el
88l (KSls e &8 oS ol lid ol dslllas
oopdre Sl Sy Jluzms (STl ey aly,
caeis b il cnl 5l eslial 5 el alie
Oy ezmed Sy el g Olz 1) (SS
Jlezms (SIS g0ly lawgi ady ) (81 Sl (ansis
el (Jgore (BT 500, 5 YL esSee Cunl S
L5 a5 (1)) (5,05 anlllae s b axlllas ol gl

LS oyl s L Sy slamlus aoys 5k
Jizws (B Seel, i L3 )l 9 cuke
b A Jgere (SIS e0l) A Cand GugSae cnl S
AYIT o AYIZ Lam,0 AAY a0 VY Lo 0 AP/
S5 90 cpn SheSd padiis Gya8 og Ao,
Glie  woSae Canl, LS 5 Jlisws 350,
590 YL Jgeme B Sg0l, 4 s 5 (P=o/VEY)

(P=+/c41)
oos> L 5 easline Bl obs,l jskaie 4 iz oo
LI &8y u,o 3l (Intracbserver variability)

solaxw! (Kappa coefficient of agreement; «)

s s o oo 0 b yeeyl jo d)bgs*-*-“ C_Ia..,; W
Aoy Voo gy ob gl adlhae ol mbs ol
axds gla Sl S g0l; ow)p b pgd )b slp o (SIS s,

~'~=.
4l o 4 S piy el (SdlS ] Vaens
Slede Ko b asy, 88l sy Jds & olass o

s Gl by oS sbml Gl gl 4 b
S @bl el 155l Sloles 4 anals SLIS

smsj.sums.ac.ir



O g 5,55 |ya

VA5 Ll ¥ o Lo o 090 /1 OF

Sye8] anlllas jo g ol Lo oaddlle b oglate caiy,
cds a5 al eols ol olKes 5 (V1) Alkurt)
Sl b el Jluzms SSn0l, Jacis
o] s 4 s lais Jle 339, slo Saws 9,
(Lee) J anllas ;o fuimmen .ol Lo anlllas b oglize
sasis GBS alb ool lad e 4 (V)
Bl G n pobad o ada) (Eortas Sogee (SuSS
38 9 a3l Lo andllas b &glicie ool Cwd a4 ol ady
5 (Y1) (Kositbowornchai)sl> ¢, ygrcolugls asllas
Ao ) (NSl anedd Cds aS wb ools lis ol e
e Jyano 55200, b pritns Jlizoms (3,5,
5 sl 0359 CCD g5 5l lagyl aslllas jo a5 Jlizus
o addllae o 45 solatul 5,90 slapld Cue sy gles
sdel Caws @ @l el Doepw b oLs g5 5l o
2ol Lo adllae L oglaie

DO 5 Fr (s3g0e sblg; il yolo axllas ;3 (prizeen
S8 aslie 8,0 Ay, 88l SSS adeld jo 4>
B8l (KSl el ©ja8 aS wl ool plas g 8 F
Frooogee agly boad ad o S5 00l) Lawsgs al,
OO U (sogee asgly iulidl b 1y cal iy as o
35 molas (fOreshortening) o obisS Jdo 4 ax 0
SRSy 4 fde olws ady) JUgS 5 JS) cen
aly, Ml S jaseis olls g disd oo S0
Sldlae L asllas ol mbs b o ialS
Sl Slgen (V) (g 05w 5 (V) (Wenzel) 54

gy adlhae pas 4 lg oo adlllas ol sla Cusgases
o Lol Ll sl sla olass 5 s sl lais (g9,
lrons, 5 glgl plu 51 colawl pae puzmen oS
aibe dapls glgl ylw 3 CCD 3 PSP wsile Jlusys

i Gl nsly S Cwlis 1B e
gy oald J13 cwymoge ]y iy 88l S asls
als 5 (VY) oolide o Sldlas mls
Slle s slean;s SIS a5 (W) (Kamburglu)
L1y ossae cawl S a1 Jluoms S35 e0l,
) (59908 (SnSD (ardS 55 adsl Jloms yslas
s dalllae umen g Wog cold 13 alnlie 5)ge
Fyere Jluzus S50l o5 a5 (VF) (Hintze)
aday Sl Slhas Qb3 5o 1) (esSee Cunl S
Lol .o)ls Slgzmo gy 00ls 1,8 auslin 8,50 00l G po5
aS (Y10 5\Y) o)l Slemee ldlas ple mls b
D,a8 aS ol ool las LI o (VO) (6o aslllas (o
JEezms (SIS pol, JleaFon clo (Somwg pasuis
FeeFon b S ais ) » adlae Jds
oyi> olul g CCD Jlusus 05,8 5l solaiwl ¢ ylass
L Oglite ool Cawd b gl o)l xaw
5 (V) 6,50 dalllae jo puzen alb Lo adlas
RS C NESIRIESA RN LSRR A RN LN
g Sl ply Jyere g Jluzms (S5 s0l, g aty,
Sl oni S g9, Syl g Al (25 v 9 2
5CCD g5 5l oyl anllas ;o a5 oot 5,50 Jluzus
addllae o oib b aslllhs b Sglate woenl 005 PSP
Syl al eoby ol Lles 4 (W) b oS
Sl S ) s aane Sz BT, ais

5 Ady) GO (KeSd Akl (g, p 4l
0dwl Cawd O C"L‘“’ CCD JL..au\) o..\Jﬂf )1 oolawl

55 5ealS anlllas o pioren il Lo addlas b oglie
aS oas oals olas ol Kes 5 (VA) (Kambungton)

smsj.sums.ac.ir



Lo (S pole alne

10.

11.

cervical part of the root. J of Dent
Trammatol 2002; 18(1): 57-65.

Castro VM, Katz JO, Hardman PK. In
vitro comparison of conventional film
and direct digital imaging in the
detection of approximal caries.
Dentomaxillofac Radiol 2007; 36(1):
138-142.

Shanmugarag M, Nivedha R, Mathan
R, Balagopal S. Evaluation of working
length determination methods. Indian J
Dent Res 2007; 18(2): 60-62.

Lozano A, Forner L, Lena C. In vitro
comparison of root canal measurements
with  conventional and  didgital
radiology. Int Endod J 2002; 35(1):
542-546.

Analoui M. Radiographic image
enhancement I:  special doman
techniques. Dentomaxilloface 2001;
30(1): 1-9.

Analoui M. Radiographic image
enhancement Il: transform doman
techniques. Dentomaxilloface 2001;
30(1): 65-77.

Wenzel A, Kirkevang LL. High
resolution  charge-coupled  device
sensor VS: medium  resolution

photostimulable phosphor plate digital
receptors for detection of root factures
in vitro. Dent Traumatol 2005; 21(1):
32-36.

Sakhadari  Sh, Mehralizade S,
Dadresanfar B, Hakim M, kharazifard
M. Accuracy of revers-contrast option
of digital radiography in detection of
horizontal root fracture. J of RDS 2011;
8(2): 68-74.

or Sy et ple ;o Wlgh e a5 il axlllas

NSl

& 5 Al
il Sy08 a8 g cnl LS yols adlhs s
e Sl S 158 0 5SS 4 Jluoms (SIS g,
ady, 8 Sss @S o adyl Jlioms pelar g
4z 00 5 ¥+ gogee Sbls; b pglai dunlie (rrizeen
o9y azye Froagly bopolal ags a5 ob olis

P gy

Jo @ (lind; (Shpeole oidls iagh Coglas )
Yo YAY o)leds & Slidios mb ool 5 e Coles

lien Jos @ S 5 pos
&l

1. Andrea B, Wolner H, Von Arx T.
Permanent teeth with horizontal root
fractures- after dental trauma. J of Oral
Surg and Stomatol 2009; 7(1): 200-
206.

2. Karhade I, Meenal N. Management of
horizontal root fracture in the middle
third via intraradicular splinting using a
fiber post. Case Reports in Dent 2016;
10(11): 96-100.

3. Majorana A, Pasini S, Bardellini E,
Keller E. Clinical and epidemiologic
study of traumatic root fractures. Dent
Traumatol 2002; 18(2): 77-80.

4. Cvek M, Mejare |, Andreasen JO.
Healing and prognosis of teeth with
intra alveolar fracture involving the

smsj.sums.ac.ir



O g 5,55 |ya

VWAF Ll ¥ o lad o 090 /VOA

17. Tofangchiha M, Bakhsh M, Shariati 12. Mehralizadeh S, Farshch F. Accuracy
M, valizade S, Adel M, Sobauti F. of reverse contrast option of digital
Detection of vertical root fracture using radiography on the detection of vertical
digitally enhanced image: Revers- root fracture. J of dental Medicine
contrast and colonization. Dent Truama 2015; 28(2): 115-121.

2012; 28(6): 478-482.
13. Kambungton J, Janhom A,

18. Kambungton J, Janhom A, Prapayasatok S, Pongsiriwet S.
Prapayasatok S, Pongsiriwet S. Assessment of vertical root fractures
Assessment of vertical root fractures using three imaging modalities: cone
using three imaging modalities: cone beam CT, intraoral digital radiography
beam CT, intraoral digital radiography and film. J of Dentomaxillofac Radiol
and film. J of Dentomaxillofac Radiol 2012; 41(2): 91-95.

2012; 41(2): 91-95.
14. Hintze H, Wenzel A, Frances M.

19. Alkurt MT, Peker 1, Bala O, Digital subtraction radiography for
Altunkaynak B. In vitro comparison of assessment of stimulated root resoption
four different dental X-ray films and cavities. Performance of conventional
direct digital radiography for proximal and revers-contrast modes. Dental
caries detection. J of Oper Dent 2007; Traumatol 1992; 8(4): 149-154.

32(5): 504-500.
15. Miri SH, Mehralizadeh S, Sadri D,

20. Lee JU, Kwon KJ, Koh KJ. Kalantar Motamedi M, Soltani P. The
Diagnostic accuracy of artificially efficacy of revers contrast made in
induced vertical root fractures: A digital radiography for the detection of
comparison of direct digital periapical proximal dentinal caries. Imaging SCI
images with conventional periapical Dent 2015; 45(3): 141-145.
images. J of Oral Maxillofac Radiol
2004: 34(4): 185-190. 16. Shokri A, Mortazavi H, Salemi F,

Javadian A, Bakhtiari H, Matlabi H.

21. Kositbowornchai S, Nuansakul R, Diagnosis of simulated external root

Sikram S, Sinahawattana S,
Saengmontri S. Root fracture detection:
A comparison of direct digital
radiography with conventional
radiography. Dentomaxillofacl Radiol
2001; 30(2): 106-109.

resorption using conventional intraoral
film radiography, CCD, PSP and
CBCT. J of Biomed 2013; 36(1): 18-
22.

Cite this article as:

Tafakhori Z, Iranmanesh F, Sheikh Fatholahi M. Studying the Efficacy of Reverse Contrast Option
of Digital Radiography in Detection of Horizontal Root Fracture. Sadra Med Sci J 2017; 5(3): 149-
158.

smsj.sums.ac.ir



