[ Downloaded from jssu.ssu.ac.ir on 2026-02-04 |

Journal of Shahid Sadoughi University of Medical Sciences

23 (B9he gl K3, Pole OIS Lrgy (oale dlone

Vol. 19, No.1, Mar-Apr 2011 1FRe Culgndl § (99399 ¢) oolads ¢ 11 0590

Pages: 54-64

Gle = * — e, b,
a4 ,.,_/_:,‘;;,M' 264
T

AFiRrr OF-5F taxio
Whidr

w0 s 33 S 7 Wl JUand 19009 9 (Ilumsd (515 9991 5 amlio

1 S (Fuwwg) S iy

Y U L
So oy 8 o (Fds jLge

uLer"“’l ‘_,’S.w); |n5lr- olasls D ygo g S 639J%o|) 05; )L.MJL) -\
gt S jilais -

WAANY 5 oy o 56 WA /Y9 103l 55 5o b

-

-

aslllas 5l Boe ol Jlans ) ead Gl 5 Sinol 50 5 cu 655l Sl e S8 0 tonie

L Sy 0525 5l limebl jlas ol ools J13 |l 3L Jaloee ailSlaz slo Jlg ;o oauwsy Hlais YV i)y (s,

235 8 s e s Jlgte e S5 0l) (p9ges 3jllial Cua Solgsly rda gt Vb e lais jo (2le B S
5 Laglass .ol cole EJ (Cement Enamel Junction) 51 5 ol e oo V B O ST Lo (b (b )ST 0, 0 olass j»
2 eSSl aan A Sae 4y aian 10 5, 0 g, p0 Sl Vo glp 3598 s y0 0 Gl 8L o 50l T le a0 YV sl
a3 YVis Lo yo @l Bl 5l o (e B0 50 5 o0 aiecd (Bl B 51 0 (LeeVO b s 52 ¢y9nligSSl 5l o )
Y 50 959, ol o plais e 5l Jlisws sl Sl T g0l ol oo alils a5 0 YL b PH ()l by ol ools 1,8 o sl

L»CUL.JBJ_MJOJ_JP w)sjyb‘)jb Ja...uy L}obrs@woo; J\,. uL..u ‘))JjLaJ JJJ;WMWAS?‘?

i Judos g 40355 SPSS 1381 05 51 eolicul
(siile a4 ol eaaline by, 90 (mploline Sglas (g Lol (5031 50 i
aled oo Gl (s Gla Sl S g0l 5l i 1) b (Socgy Cdyiny a515 Clo Jlizms Jlyseed SaSS =)
el jdn bz glaBlS 0l 5l paST5 ole Jlezms Jhgeed (casas (231 5 ) glej o =Y
iS55 ST ol Jluows Jewes 4 Il sla 31,5501, 0 5 Fo ¥ oles yo ¥

uﬁjw_..l)_u).aH J.n‘j.c o )\b J.a‘j.'ksojooy ul.»o ‘Sud.v.o 6‘9...7;9 U‘Hmuuu.} U’“’s) &TDS 6)‘)‘@

38,5 colazul invitro ,o >le L;.\,.y

Jlesus ‘_gl)f%ol) oSy ole Jluoms Jlygmed - 2l o JMy 1goals s o5lg

sheikhi@dnt.mui.ac.ir : Sss 2SI Comy ¢ ¥IV-YAYYAVY 20,305 6 Jgions o0innsi)


https://jssu.ssu.ac.ir/article-1-1452-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-04 |

200

OlHSen g (Fuls U

(Flogds S

Jlems S5 50l, ade 5l goasite slabs, 059 54l
b Ohlem )iomST A8l (caduis (g Cosl Sy
134 al Jlo YO 5l e Jbzms 31,5530, sl 00
e oalan 5 Llse 15 g (B)ol o = ylae S il
Sl b ppgas (Flaib oo oo sbo ST g0l) 4
Sl oYl Gl s @ g oleond Ghjloyn Jolpe Bi> L
s S, (ST 50ly slo whd o 3l pos
talS 5 LT (g S JLiil LSl ¢ gl oS
Sl mlin (G0l wSlgi e a4 ey 5panS]
pledl J5 a8 b sl (F)asl sole slo 81,5500l
Sloml o Jluzms Gl plns 43 S g3l (SIS 201,
oo Lyl o o cld) 952 5 s, 99 0 )l o Joles
Ll

A @ s OBl Jlmms S5 50 sl
S,lg—n 30 Sy i a5 (B VY U /0)all (o pgad
RCT(Root Canal Thrapy) ,s ;lais ads, JUIS g5k colel
L ogdle 4y ol diodges o ilianl (2350l &lge 5
Oz dnlie (LSl ( Jlizns e pipn 51 ool
an Stz oot a3 S Jlgte slaile; o 45 s pga
590l vg g Jliiog y Sloplom 5 LS omgy iy
Olgs )3 (b ojlal I T pgas ol ol
(Y F)ow!l aiesgw S0l 4l o)y

gl Sl 09 OS5 e (onle S5 08 e
Sl sl sloml 5 oliws jguiaw b 0di 15 0l Cuoles
S98> Plas 3525 5 jgmins (3503 oyl Il pas Lo
Slops @l pslas g s GGl Jds 4y S5
ol s A Sl e e (pl S 4 Jlzms
(Flogs Sipblais glo jaseis o gole 3T g0,

Sy (arsi 1 355 5 S by, S gy 4 Ll
(e g 005 S 55ls sle adads f ceme i slo ey

(DSR) Digital Subtraction Radiography g, o,

1P Sl d)l 9 929598 (J9l oslod (a3 395 09

doddo

Wods Aoy e )0 e fbize 5l 6w a5 Ll
Slaels e (e s)lem (el ) s (S
50 Sladlas 5l gl eaoae > doLw‘ Q_).l e (Masles =
a8l plaisl oagay (pl Galises olal g, 4 Cdls 059>
oy Guile @)l L sllen g ol e Lisly (] jo el
9y 9 0lR s St slealy (S 2 e Jalse g Jle
s ) wiz 2lapls e 4 g pllin 395 patiS gl
el ool axils

PR (B IR SR JE K S SO B BT
oA Ghe) e SelS el 5 (ol 2L
L ) S5 50, Gl w5 (arid slo s,
U 13 olzl wlys s gl (Sopsy auieis anl,
SelS e 0 e Cdo il g S AL 5e8 dolie a
OS5 S S IS D58 leny (LS adl Gl
1) g yo SPUT sl (g, sl @ Iz Gl e
Ml o0 g

Sylga 3l ol suo,o aS s ls ol 51 lias option Slalllas
5 059 LS coite Lolul ¢ 3L g00], o b Sorwg Coie
b )o adgl (Sarwg 335 pandeis YU 8))] o8l
i S o LS g, pols b o alawlie
392y adyl >y yo logas ()] Gae G 5 (S
aS 0350 sl Sgzge la Adl g Slado bl (V)
5 39 padi an ol Sl 4wl bl I S m

ua.ao...._: L 05"_“’ u.s)_: Jg_o.bo Bite Wlng @‘;FQ‘)
Jbo S o5l GleSdrmg opas 45 (2l oSy
(ol 00 00} o 0,2 PO L Fr Lo Saws
Sleslaasip Lccds an wb 350l S pasis oy

33 (9o gl Jloyd — (Fdlag Slads 9 (L pale olLiS dlxo


https://jssu.ssu.ac.ir/article-1-1452-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-04 |

o Uz Jlgeod 9 (Jlazd (ST g0l amslio N

Lan a5 coul oot o,lal axS5 cpl 4y 50 Olalllas 51 S
5 eole (SIS gooly a4 cond sl )l Jlioms ST g0l
ol lacc B 55 5l asil Ko 0,0 Sopwgs s
iz 50 il L San g ATaUjO  aloz 5l osd colai il
s BEdsone slaphd L peits Jlzms by, dulio 4
g o>y JlwsFey oS d—wg asxis o insight
sleslaiul pae &jso ;0 a8 Wioges Jlasl 055 bl o
Oz (Yoo )las gole (1S90l o (o)l b
il L5 esa s 0 650 s, Wenzel
5 Jlezms slo, g, Bitdepth 4 Spatial Resolution
o0g05 0, LT 5l 13l 4 S g8 sla Sosws (arsis
Jozs 3,555, s TDSR o 59 4 2 (sla Siaross
Ol 50 398 Sledsy m Slamslis InVitro 4, )b 4y ¢ Jgore
e plol (S 8yt ety 15 il IS

I OP9)

Sy 4y 45 S Mgl - 5 aalllas b o
CBo g SIS g Lansiss Sl (s 5 g0 55 o]
oy 50T el gail g o GBS a0l (39, 99 (55
odpwgy Gl TV ol ancslie 795 T ) S0 slo ools (sl
P9y &S 9,8 Sl Ll (6, adsed (b, 4 ol
d= /Y g lolime mhws 4 a9 L dbgel poe> dwlons
REW) J)ﬁi).g

Sl AL (Jgere (egtas Gl 5l Ryl el sl
gl oad Gl sl g SISl Y 4 ¥V cas b ool
3lasdgb eae Gl a0 8 eolaiwl Yenaie Ol casg

AL ot /g e YF Nacl 2iJ [ Joo s Y CaCl2

oat 3l g (WAPH L g 2od /g (Juo VY oo land
Y& Nacl ;= /oo oo /47 :CaCl2 5| Vonoie ol
Lo s i 1me oo Y1) opios i 30 ) [ 3 (ohos
YYYIY cdale L o,g) (a4 #/0 Ls #/¥ PH

1P Sl d)l 9 929598 (J9l oslod a3 395 09

Loanly BlSgol) 0 oS Sl i aseis Slles
S lwibiwl (Jlazms gl 98 4l m She, crl 5o w830
rasse 4 olyice w0 b Ll Sl anglie G 5 slon
LesT ools s 4y pol8 (1,500l sleedy, 500 o5 (Sl
Follow up ,0 DSR g, 3l LJLc 0390l 3y (g il god
ot Sluld o bols Dlyesd )y o 5 (SD NS
(FYMS S
Jlzms (S5 a0l pluacs S5 0 oains JSCi5 6l5
3 ol Jaann s 35l sl 2515 ol

SN PINFEES PRSTUNES JRCTIE SIS

3)9—= DSR (b9, ;8 45 sl jmgasd )3l p s el
(P25 (o0 )13 6)lop o e
5 Temporal SC_oSS 065 (o ploxil 39, 90 4 995 DSR
S5 s0ly 90 Jsl g, ,o (E.S.R)Energy subtraction SuSs
ESR iy, ;0 4SSl Jl> wgd oo a8 5 Sglate slile; yo
adl Oslite 550 Glime b (Jg Olorer jskar (STl 90
Sluls (adis Cuz ppad 99 (e 9 00l 485 WS
(F)o55 oo Subtract aise
wolassl s sl 2Ll s LS (o) akes 5o
S ol o plonil goomie Slilllas 31 S g0, skt yose
STl Lo S5 aallls 5 o)y 4rgie Boes
lapiarw s Lo g, 2hlS 3,50 o Las 5 Film— based
s ol 55 Gizan il St S5,
Gogdne ( SApEls 3 (Jlizs $isdnsl; slaptun
L99,4_> Digital Subtraction gl piw—w a0 Olsllas
ploul oladlas Jol> .ol @iy, plais| Temporal.D.S
Miles Yochioka aLex> 3l ¢ ,e5U |8 slo Jlo 5l oais
Ferreira Vander stelt Lee Curv Wenzel Abreu
O yeis y yes Befica g Hwang «Carralho Ricketts
damlie an (Jltzmd Sl sl culee 5 Llie (&2
Sdyplais alize gle 4 o Ly, ol DI ol
s (=l (Gl e ol oSl g il
3o b (VA=Y asl sols asslyl gole 31,5 g0l sl

33 (Sgho gl Jloyd — (Fblag Slads 9 (L pale olLiS Al


https://jssu.ssu.ac.ir/article-1-1452-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-04 |

Bay

OlHSen g (Fuls U

gol3 il az 3 YV (sles 1o s YV o il 5 ] e
2590 Gy > Sl Vsl S5 o0 0 (ssl> 3l AL e
aelw Y oo,90 5l an 59, @ ol 4SSl dlan A Soe 4 aian
5 o0t s By 3l 5 2 shea YO b oo 2 5l
I8 olF il ax o YV gles yo Gl U 5l i Lo 80 o
Ol S 09 9,5 (San j9) (eSSl a3 2 B ol o3l
A e A 50 YL bl ol edg 0 PH lal i
ool j9anlltae 9,5 50 lasis a5l La 1550,
Ll b ol 5l ey i A 5 5 T 5 s 5 (el
ol 8,8 e ol 4y (Kvp=70 mA=8 t=/Y ) ;¢S
02,5 Subtract |, Ll sl o,90 slo 81,5 g0l,

G—bio p 1 pglas ol ¢y glas Subtraction ¢l ,—
ol ar sl o latisl wb e B8l S gol, Sile 4 b g Wil
At a3l 5 (b X andl ouiS (lge aliwy Sojslate
Slatedse ;o 1) Jlsie ladlSaol, as oSl s
b i 3l G S 5l g (nl 0505 el S SLels
0 )F dgd 283 (o sl 393 3 1) jgein &S 92

&= Plexiglass oaisliligy G jguiow 003,l0055 YL o
oald J1, 80,5 5 o) ead cile lais a5 cislie Joro ol
s 4S5 5 5B Sl (s, L Ler s
et g @) abbgype Sy e ;0 X axil Collimator
P X A il Qo o Gl A Sgei eal 3 ) Cosdse
At 5l om0 it LB o 58 50 5 GLeSs slacesSge
Subtract pgasts 58l a5 5l eolawl b 1) yglai da Bl ,5 g0,
oa—d subtract ,glai § Jeers Jlozus jglal uw 00,5
A odilgS 0)ligs e e Sslgroly 90 Loy

Ol eselice oy Sletrw sl (b3 Hokite &
Lo 0018 (s gm . (SNwaed o »o (Inter Reliability)
2 5 CBs gy iz g )5 camline 9o lawss ool Casiy
sl ools oy 5 ol (Intra Reliability) , 5 caslic o
o ol e ek S esaline 1o Lansgi snal Ceway
8 ey sl edliiul b (Sopwgy &y Dl I Jol> mls
A Judos g 45525 SPSS

1P Sl d)l 9 929598 (J9l oslod (a3 395 09

Ui s s 3923 Sl s 3 o5 2IE) 20 5
TFO ,ild o 68 5 4 b ol sl o 00938l Sles
PSS B L e g 28 (ol e (e
Ermas Glim w00 )F IS ol F e a2 Y B gl
e e BT e o TS5 23 D (s
5> ety y Sl gz (JgeS oIl LS 350 (sladlais
g 503590 Sl

(oS HLell cslaglais (35 sl 558 5 Genysd
O sLed 5 ldlasss (6l sl H95lasSSl jguilas
St @97 b boand (b s b olKiws woad
0355 3 Mkl (sl il (59 oo il sleglis 5513
o ez gy oS (glis a Lo 31,55 o,
LS 3y 8,5l ol s bl o lie ST
oo, Sy (Kvp=T0 mA=8 (=/2) oDt el
oS b cobw Cygnus Media3/0 CCD pvamns Jlizo
oSy olw eobls L Sordex Helsinki Finland

3590 5l aigai 5L 2590 Slge g iy (gilw 03lol 5l g
Olail odwgy Hlaso YV 00050,8 a s o b 4 s
AL Jslone a5l sla by 53 o oyt 51y alolidl
aile 0035 3 limedsl jolate ISl b ool 5 i
5 oS ) e s e Ll sl 5 g Son o
PO PO K I S IS I CUON 1 BRI JX P AR VR
Y olsogag gle an B L (Song S oo
g Lo Bl S g0l (oged oluilinl jslaie 4 Slgoly (pda s90)
AL gy 99 i bzl s 48 (5, 2 Sy i
b 65, 2 1P o)led L S 558 sl ool A5 L
aemU 5l ys0 9 gl o Pl iy i, Sy g 4ty
395 am 095 (hyST 5y 90 GSS B e oSy
J rsomle e shea Vb 3l S e L osig Sk
1 s Sl (piSile byt w)eslos ¢ Lise Lt
Oty oo plads o e byST Gy el renly e
STy 5l ol o b o i el T U500 5 L ST
2955 558 4 5 090 i3S T g gl pocdy e S

33 (9o gl Jloyd — (Fdlag Slads 9 (L pale olLiS dlxo


https://jssu.ssu.ac.ir/article-1-1452-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-04 |

o JUazmsd Jhgsed 9 Jlums (SlF g0l amlie AN

b i GeSiles i 45 v e (L 9 T o3l 528
O (e Sl SIS 99 0 Vg ) slsle) )0 (Som
Sglas pl By Fo Yisleile; ;o0 Lol (PV<+/++V)s ls 59 >
bl s () loged 5 Jeu )PV D) Jlo sixse
&l g 1N gl Cawsglgaly sla saslgs Lol
O R I S UPSIPUE S WY CSUIWRVIRY LV EPSSORCHWII I PO
g B el pslas paslss o Lo canjdlsal,
90 sl 0ols s g o (Naed G po g (PV<e/02Y)

D9 +[AF I onnlice

L rle la Surmg &8 yam e Sl 5 (Sl
L}“)L")b ).:JL’T 05"’)] Ly.aLw‘ » ool Cewds SleMb )‘ oolazul

30 (S hwgy e 45 a0 LiS (61,55 sl ools (6l
IS (e Dogldl SIS 4 ST e 0 el 0550 ylej

plos o a5 0ls L 295 T 9031 (ol eSS 50 2010 352

PV 120)3,8 5924 Jlo e Dglad eS e 3,90

)‘ oolai L_; (5>L$‘- Lsu ‘;du_.wy C,dj.w._a.) o)ld._:‘

5 Temporal D. Subtraction 3 Jgoxe Jlizms slo os,

T les 0y30 0 S5 4 TD.S 5 Jgans Jiazms (b, 58 Groskes 4 o2l (Sopmagy Sy Sliao slene Syl 5 uSilis anglio ) Jsor

PV o1y ole Jlazm o Sl gl Jlams o) 090
Pv=-/- -\ \/FYAE-/aY CAYYE -[50 v ok
Pv=+/-+\ \ZERTAN Y0k -4 o
Pv=+/\ .Y YIF\E \¥E Yok V/FE Yok
Pv-./s-¥ FIOOEY/YY \AACATARY ¥ ol
Pv=/fy- ARES A2 DIOOEY/V S 5 ok

D ol Solas 10 9 F o ¥ slosle) jo (g ead oaus (5 bl Sglis ST g0 0 Y 9 ) lasle) jo (S cd iy Kl e Jooe cpl bl Jf

Means (mm)

OgelisSI 5l 8 Glais B 5525 ) g

1P Culgudyl g d_é;j}é «Jol osled a3yl 0398

——digital radiography

= —4—substraction techniqu

0 T T T
time0  2week later 4 weeklater 6week later 8w eek later

Sloslauwl b >le slo  Sapws <d i (xSle anslin 1) jloges
S8 4 a8 5 ol Jluows Temporal 5 Jsers Jloows slss,
RS EITRNN

33 (Sgho gl Jloyd — (Fblag Slads 9 (L pale olLiS Al


https://jssu.ssu.ac.ir/article-1-1452-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-04 |

204

Olhes 9 (Fls jlio

ol

e Sowy i TDS SuSs a5 wyls o] 5l el
e doled (go et Jgeme Jlioms SIS i
Pl Sowy céiy oS cuwl S gkl el mls
3l (g lolime glas (g )lol S 1 K0S, b 358 sle (IS
Jlizms Temporal 31,5 g0l SCaST oy o0 Hhas 4y 1A
285 Jyane Jitms (T30l S5l 58515 ol
Sl 1l (6 i

Parks Y+ +A Jlo ,0 g Miles 122Y Jlo 0 a5 jshailen
i e g culas (ogas ) gl aalllae Syl G
Lo piaes bl (00l God 9290 Bl 5 0l sl
M=l o=l heslainl g ags & ) S gslass Jluzms o
b Geod ol ) Jol> mlls 598 gl o5 sl 00500 il i
(AF)as (o)l 3 03l 390

o9y 2blg ey 4 o) Ken g Halse Y24F JLo o
e GldglSiendSs S8 5o aSTy ole Jlems
oS 3l T 5l lasd o (S lo s Jloa 355 nl 5
S8 Sl s gy 3515 Sl s 550,
4o 40 g dgdues (Mineral loss) ssL..:.a Sluls aseid g
sla (b, b iz Solis gl Slulo (asuis § SSE

1P Sl d)l 9 929598 (J9l oslod (a3 395 09

oAl 50 (6 Yb Sl jlailg & (g, e SKE (e
Sl sle (Sorwg loys 5 panseis wld wdl o5
Sl aalgs sl Hlass 5 plas cedle o] o @
oS Jyore Jlzms S5 00l, slo (g, 2 ogdle 059
SsSG wsl oay0 8 Film— based sla g, o355l
SSSS aS 50 ST Ol Jtisws Temporal 3150l
A5l o oy o el (55 03l 5 55 (sls bl L
5l b Tk e 5 BB pari oS Ll
Gl g3 el iy (SasSlas colB b g 5 380 slo b,
Jlizms 818 gol) SuSS g0 a5 sl 00yo )5 05 axllas
bl s sl e STy Gl JUuows Temporal ¢ Jgose
S iy Gl (e 50 80 5 65 oMl Ul g (oS
o G935 055 )18 aalie )50 (2o lo (Sovws
SS9l 50 35290 sl sl bl (5908 asin oS
Sl 5l e Gdms ol 0wl oy g ST 9,0
oud Sibe 2le S sl oad oaniS Hlais cazie
55 3l £ 50 B SLae e o sl ol s
A Sy ol Jlizws Temporal ¢ gole Jlooms
by be (S5 )0 (Sawg Sorin Glime G 235

Bz (pl 5l ol bl ol s )25 b )5 samline 9o

33 (9o gl Jloyd — (Fdlag Slads 9 (L pale olLiS dlxo


https://jssu.ssu.ac.ir/article-1-1452-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-04 |

e JUazd Jhgeod 9 Jlams SIS el amalie o,

Subtraction ales> 5l LSaSS ol o5 sl 5l ool

o ygamlydl e oy 5 LS 4 Ferreira
Iy oas Jlioms 315 900l 9 Jluous-gole 31550,
5 gole BT gm0l 4 o, aol (pl 4 g 09505 dunlie
shls glbw Oluls jaseis o cad Jlous B15e0l,
S5 smoly sl eolaiwl pls ojlge jo g ail oo S5 B
Iy k8 asis &lg o Subtraction <o bld b Jloms
Sluls jaseis ;0 DSR ey cdo 5l S as ayled e
OOl (o ple

olis o as alie Gz o (Y- V) ol Kea ¢ Rickets
gy e ol aloul JlislST Zolaw gl dl s yols
A S STy Ol Jlioms pasid (o)) g ods
Cwd ol Gudsd alin mls 4 ole Jloous 315 s0l,
(VP)aczsl

ol LSen g Hwang Lawgi oo plowl clallas a5 azg5 L
Anily ol 8l w0 DSR pa seis lanas
sLesSL o Scaling 4 Root planing Célaie Jg5gll o lgsein
ool pla o 38s Jlews 1) bg, ool il aislo,y Jlsogs 5
Ml asls gl il e 51 ol ol s

g Benfica ;s 4 | ,L S g Carvalho ol adss ;o g
Sl 5 (pp St gy o=l 5145 (V) Sen
ool ! JICoT amb jo ylass ad ) oyleyo cdlaie Syl
o 59,7 b e S Sl aall g wil oo )5
d;}j) e as 09_.0.3 o)l_.ill oo U"‘ L U‘B" <? Jj\)s." QLA)O
Lo g oyl e gz s Dl (0 58555 DSR
J=B Glgmewl b g lass 5l pel oomad 2 50 ygul il e
(V)39 aalg> (o) p 9 Sus)

a0 plais zle o Saws i w8l o Lo Lo
8 2515 o Sl slesds, s 4 e s <17
S5 gole Jlizms S50l 10 a ST Jl> sl cass
b lail e pamas 0B Lis o Sluls e
alg 00 0ant S lalass o Sawg cdi

1P Sl d)l 9 929598 (J9l oslod a3 395 09

Dol l a5 010 S92 (510 (gime gl Jlou 359
Sluls ozl oLl 40 DSR a5 aily Js ol 4 wls
(YNl 7)) ol Oluls & cos 2le

S5 s0l) peews 1420 JLo o 5.5 Webber 4 Vander
S=E5Els Gloyd g (aseis ;0 wgdlly (et | Jlizms
Lalye o yay 3l G oLSdmgsy ol ol e 4
Jebl g azslsy DSR sy pols )5 b ay Jluomd gl
il oo S5 53000 DSR. i 51 ooliciasl by a5 Wlosges
 Glass gl (Sarwg 5 9 4 Gl jlow &858 W,
o 4 |y eael 0y g Ol a5 5 e0ls 1,8 aalllas 5,50
(TV)anles astin

L aliee gl addllas yo o Ko g Wenzel Yoo+ Jlo yo
99y 4S A3 S doe S INVIVO g0 4y e pol> asxllas
anls )by byl ) bl loline Sl 358 2o,
JEezms (hgy = DS () 9 955 (oo ovalin (Sarug
(YF)oyls Slyted Lo gl b liss o5 conl gl 0le

ol 4 0g5 dlae o ol Ken g Yoshioka Y- -Y Jlo ,o
31 =l OIS DSR i 5l oolazl b a5 Saewy ol
SSE eizred g b wplyd Bi> (Sl Al
Sl s JSGl 6m 23l 055 ooz 40 plSimss)
Wy (e 503 0)l9 do Ll et D jg0 ;0 45 WSS
il pols gy sl 4l saSb

=l eyl g (omwy e am ol LS ¢ Mikrogeorgis

Ll sl wesge Sl SG plere a4 HASTS Sl Sl
5 sl ()15 wisls  JGl (reye Cuiog p S8y
il 5 el S5 B 5 4 55T ol Jims b,
Fkesg— Lo (hg) plow 5l olssS Sloes Jolsd jo (g,
(YO

aS ool slas ol ,LSen ¢ Zacharaki Y- o ¥ Jlw o
<glay Digital subtraction o eolaiwl 550 5 Jlow
Y931 9250 gl (g, ol b g el S 51 (s lobins

) S oS (Ve 0) )L Ken 5 Araujo gubos guls Led
b o ol slagy, - Jlims gl S5 65 2

33 (Sgho gl Jloyd — (Fblag Slads 9 (L pale olLiS Al


https://jssu.ssu.ac.ir/article-1-1452-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-04 |

By

OlHSen g (Fuls U

gy 20,5 sosloml s (artS Sl S Sy (]
s xS lawgi osl 51 (L8 slse adgi amil o Suxe Slge
ol el PH sbge il idl 00s oo &) odpwy zle )0
S Slaw 3 0 o5 goly 8la 5 o gPo4 o lale
2 Jlas as aes o plis Sl bl ol 0s, 5
ool B A8 sdgy anlo Sy Ceond 1 (Bres
w2l o ey BB Sl ol 315 (5,508 s SIS

S5 s

28 51 Lo iy sle il ub atiS o lalon
ol 5 (Jeare (Jlizms ST 4 s TDS it
el g3l @l 5 el (2le sl (Sogugy cdyiny
Ol 5o 398 SaST 90,0 i ld bolie oyl 5l S
Cowld  (Sapwg S8 s Gl ols

il aS el cllas ol Sy Jeol> ls e
Ty lge pled ;0 odpmgy S (n 3 Boes ) (ol
O3l 0,50 YV 310,60 YO ;0 aS Jlo 0.l osls

Sl Sl i) B 55515 o Jlms 3550,
A Wiy g Anld Coand (n F Gros ) (mduglgrdl,
iyl 500, 5 snalic o Cul o )00 gulisSSl Ly s
Do 4y 00 4950l sloglais a0 Ve 5l iy (o wdwglgol)
o=l sdaline ezt BB Olaeg S SS a0 alan A
PN WE N S TRV R e
Sl e 0 g oud sl oduwgy Zle [ el S D]
o=l el azdls (o S Glaos z aa b lae 4 0)lge
Oml Sl e fawlidliies oS cel ol 5l S Olaslis
SS9y 30 45 Cewl 5575 Jler 4 085 o ol PH yokel
63lge yo Slmls cpl 4o .09, oo el Seie ooy anls
Lo g et sl g )0 Gl cdlad (9500 )50 a5
g polie Sl Lawgs (pgnslidlyies 4 o lais Jisle
FSTadl sl (lis 09 cminwglgnsly jo 1) (6 s &5 o
39 (5 el (e iy dalol Vgl les b iales! ol
G091 4 Cd iy ey Sluls 00 5 canlive Saisgl,

Ol 3150 Lang S Smo il S |y g Cremission

12l

1- Riberson TM, Herban H, Swief J. Studwart's art and science & operative dentistry. 4th ed. St.louis: Mosby;

2002.p.54-80

2- Maggio JJ, Hausmann EM, Allen K, Potts TV. A model for dentinal caries progression by digital subtraction

radiography. J Prosthet Dent 1990; 64(6),727-32.

3- Axelsson P, Sweden K. The Axelsson series on preventive dentistry. Diagnosis and risk prediction of dental

caries. Vol.2. Chicago: Quintessence 2000.p.156

4- White SC, pharaoh MY. Oral radiology, principle and interpretation. Stlouis: Mosby; 2004.p.301.

5- Van der S. Better imaging: the advantages of digital radiography. J] Am Dental Assoc; 2008:139 (suppl):75-1.

6- Parks ET. Digital radiographic imaging: is the dental practice ready?.J Am Dental Assoc 2008;139(4):477-81.

7- Yochioka T, Kobayashi C, Suda H, Sasaki T. An observation of the healing process of periapical lesions by
digital subtraction radiography. Journal of Endodontic 2002;28(8):589-92.

8- Yoshioka T, Kobayashi C, Suda H, Sasaki T. Quantitative subtraction with direct digital dental radiography.
Dento Maxillo Facial Radial 1997; 26(5):286-94.

1P Sl d)l 9 929598 (J9l oslod (a3 395 09 O3 (Bghe wgd Sy — ahlug Dlous § (K pole oIS dloxe


https://jssu.ssu.ac.ir/article-1-1452-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-04 |

o JUazsd Jlgued g Jlumsd SBlFg0l Al oy

9- Miles DA, Imaging using solid state detectors. Dent Clin North Am 1993; 37(4):531-40.

10- Abreu M, Mol A, Ludlow J. Performance of RVG uisensor and Kodak ekta speed plus film for proximal caries
detection. Oral Surg OJ Oral Patho Oral Radial 2001;91:381-5.

11- Wenzel A. Bite wing and digital bitewing radiography for detection of caries lesions. J Dent Res 2004; 83
(suppl 1): 72-5.

12- Curv PR, Araujo NS, Bowie J, Sallum EA, Jeffcoat MK. Comparison between subtraction radiography inter
pretation alluring long term evaluation of periodontal therapy in class Il furcation defects. J Periodontal 2004
75(8):1145-9.

13- Lee SS, Huh YJ, Kim KY, Heo MS, Choi SC, Koak JY, et al. Development and evaluation of digital
subtraction radiography computer program oralsurg. Oral Med. Oral Pathol, Oral Radiol Endod 2004;
8(4):471-5

14- Vander Stelt PF. Filmless imaging: the uses digital radiography in dental practice. ] Am Dent Asso 2005;
136(10):1379-87.

15- Ferreira RI, Haiter-Neto F, Tabchoury CP, de Paiva GA, Bosclo FN. Assessment of enamel
demineralization using conventional ,digital ,and digitalized radiography. Braz Oral Res 2006;20(2):114-9.

16- Ricketts DN, Ekstrand KR, Martignon S, Ellwood R. Accuracy and reproducibility of conventional
radiographic assessment and subtraction radiography in detecting demineralization in occlusal surfaces.Caries
Res 2007;41(2):121-8.

17- Carralho FB, Goncalves M, Guerreiro- Tanomaru JM, Tanomaru-Filho M. Evaluation of periapical
changes following endodontic therapy: digital subtraction radiography compared with computerized Morphometric
analysis. Dento Maxillofacial Radiology 2009; 38(7):438-44.

18- Hwang YJ, Fien MJ, Lee SS, Kim TI, Seol YJ, Lee YM, et al. Effect of scaling and root planning on
alveolar bone as measured by subtraction radiography. J Periodontol 2008; 79(9):1663-9.

19- Befica E, Silva J, Leles CR. Digital subtraction radiography evaluation of the bone repair process of chronic
apical periodontitis after root canal treatment. Int Endod J 2010;43(8):673-80.

20- Araujo EA, Castilho JC, Medici Filho E, Moraes ME. Comparison of direct digital and conventional imaging
with Ekta speed plus and INSIGHT films for the detection of approximal caries. Am J Dent 2005; 18(4): 241-4.
21- Wenzel A, Haiter-Neto F, Gotfredsen E. Influence of spatial resolution and hit depth on detection of small

caries lesion digital receptors. Oral Surg Oral Med Oral Pathol Oral Radio 2007; 103(3): 418-22.

22- Halse A, Espelid I, Tveit AB, White SC. Detection of m ineral loss in Approximal enamel by subtraction
radiography. Oral Surg Oral Med Oral Pathol 1994;72: 177-82.

23- Vander RH, wobber RL. Futuro trends in dental radiology. Oral Surg Oral Med Oral Pathol Oral Radio
1995;80(4):471-8.

1P Sl d)l 9 929598 (J9l oslod a3 395 09 O3 (Bgde wgd Sy — ahlug Dlous § (K pole oIS dloxe


https://jssu.ssu.ac.ir/article-1-1452-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-04 |

Bsy OhSes g (Fuds Ugeo

24- Wenzel A, Anthonisen PN, Juul MB. Producibility in the assessment of caries lesion behavior: a comparison
between conventional film and subtraction radiography. Caries Res 2000;34: 214-8.

25- Mikrogeorgis G, Lyroudia K, Molyvdas I, Nikolaidis N, Pitas 1. Pitas, digital radiograph registration and
subtraction: a useful tool for the evaluation of the progress of chronic apical periodontitis. J Endod 2004,
30(7):513-7.

26- Zacharaki EI, Matsopoulos GK, Asvestas PA, Nikita KS, Grondahl K, Grondahl HG. A digital subtraction
radiography scheme based on automatic multirisolution registration dentomaxillofacial radiol 2004; 33(6):

379-90.

1P Sl d)l 9 929598 (J9l oslod (a3 395 09 O3 (Bghe wgd Sy — ahlug Dlous § (K pole oIS dloxe


https://jssu.ssu.ac.ir/article-1-1452-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-02-04 |

e JUazsd Jlgued g Jluzmd S0l amlie o

Comparison of the Diagnostic Value of Digital Radiography and
Temporal Digital Subtraction Radiography in Detection of Dentinal
Caries Progression

Shekhi M(MS)1*, Jodeiri F(Bdf)

1Department of Dental Radiology, Isfahan University of Medical Science, Isfahan, Iran
2 .
Dentist

Received: 16 Jan 2010 Accepted: 4 Nov 2010

Abstract

Introduction: The development and progress of computerized technologies has revolutionized radiology
with digital imaging. The aim of this study is to compare Digital Radiography (DR)and Temporal Digital
Subtraction (TDS)in detection of dentinal caries progression.

Methods: 27carious teeth were placed in separate vials of sterile buffer solution after extraction .Three
radiopaque restorations were placed in each tooth to aid in the alignment of successive radiographs. Each
tooth was then mounted in poly methylmethacrylate and then incubated at 37°c in saliva buffer containing
5% glucose for 7hours per day, 5 days a week for 8 weeks.

Each day after the7hour incubation period, each tooth was washed with 25ml of salivary buffer and placed
in 50ml of salivary buffer at 37°c until the next cycling day and the PH in the medium was maintained
above5.Digital radiographs were taken for each tooth on day 1 and then at week 2,4,6 and 8. The images
were subtracted and results were recorded and analyzed using SPSS software.

Results: Statistical calculation showed a meaningful difference between the two methods. In other words,
the progression of caries was more readily detected by the TDS technique such that during the first two
weeks, diagnostic value of TDS was more than DR, but in the later stages, progression of caries was detected
similarly by the two methods.

Conclusion: It has been demonstrated that TDS is a more sensitive method for detecting change in tooth

mineral content.
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