V=AY Ql;;w N% G)La.\:r ("a"j"t:' 09> Q}’\.:s é.&ﬂ r}l.c ali.l.'r\: L;’Q:’):' GM\) A.LN

(Sl (& 25 g glai (595 99 (IS o (18 ) (o Al G0k (i y
Invitro &l yw 49

**)'L.«_,JJ} JMjSJ—*éJL& ;S.'...:}J JJS.:

Ol g sl3T ol&ils ¢ K 501063 0 a5l s poo 5 S 5 Olas (65305 axdy JLskeal®
e e (S psle ol (S35 A (e 5 SO 5 Olas (65l 4k Jlsba
AY/NY/N :4.“2.6 C«.&tﬂ)) .ci)‘:

SAMARER- PR

oS>

2105 (G daT P aosd Fe dgus Wb Jaom Sl 3155805 30 T ocalin (S p 45 Wiwd (asuinl 390 b 2B awT ( SIWd S Fiuwgy 1dodio
S s Jid o 5 I 92315 5936 N3 gn DS T (19 fokhe 31 iaS 1 (Fihaugy Dl o Jgono Sl 32005 A3l 48 O30
il gy Ol x> w19 35 o 38 1-0 Ol jwo 4 (e dlge

(S (B palai 30 (SIS oud (18] (Sowme 4l Gas el 1B

31l Slml Slue 0ud (10  Fwo 46 &0 Ol Il oh oS S0 0 OIS 10 Jlos 59 1 gt (PHTF/A) ot 51 ooliiat b 1Ly 095 9 Slg—0
3 UB) a0 598 LEY 9T A XY AP Y Sla59) 5190 9 4 0395 FY 0395 &5 33 3 yluibius! Lyl 5 30 puaibions Iy > S 31 5”351 Liddigod oyt
i T 395 30 LIS plod 3 idgs Lawgin Jloy 793 (2185 (Fdme oNdd Ol £33 9 Jaz 395 98 polai plod O b 82 57 (=183 (e Slomy!
A 4l (F 09031 b SIS G ST SST 9 b 3397 (B o5 2 9la 9 (29599 K00 Sl 38 Dl Lo $os eSlo 9 Ab 4eg (2959 K0

31O ol Lol 39 (+/FO T +/1A MIM), 3 9509 Cao (Slod 1 yioS™ (+/FY T+ /1A MIM) 0 32 & 9l 2 £9S § Jaz 390 30 Slalo §os Sbe 1zl

D94 1 xSkl Bl

sl (2183 FAxe S phs OIS B (819 (omwlio 995 (B 29l (59 » 4wl S I  §o8 (S S OHINI 1S pF A

OIS Sz Mge S o /OIS (Gl F gy | OIS 5,95 5 0 519 EWig

o3 (Structured noise) (g ltle gla Sl 54
Cospdome Sluls and 53 Jsene S 5ol
5T gl ples Jald Lo ilal sl g
RO UL Y P Y
s 6y M B (sl sl Bl ials
bl a5l (Dl dalys ks amls s
(DSR] Jlirss s 315l (b 0 o)
31 eslezal b .ol [ Digital Subtraction Radiography
0 LY Olpe 4 (Gidro dlpe G aeds s, 5l
el s (Msss e L0 O = A=y 3 Ao
5 Rpd e Gl il k8 gbadlatle plad ST
s (neutral gray shade) s (s 2SSt ale &) you

Sy GeS Do il ks s

o0
oeial s b glals Sy sla S (Lol
Sl 4 JySon b gl Sty s
LS o b Jl Sl b av spd 5 S o bty
St e byl s wps SISl L s 5l G
B 318 psly nslar 55 ST 3 i be Clies Cial
22 Sy odhalin Gl Bk Sl elps 2
fr 554> LL (Coventional) Jsens sl 31 S 50l
rl?u.‘ (Demineralization) >3 Sdxe J.st Loy
b anls S 358 Ges oS sl ks Al
s 35 o |5 dms oo 0L OT paly 5lkde ] 2aS
sl s B8 el 5 s ol s Al sl
031 Shme slge oS pslie ) s 51 OIS e e
S Ay B4 rames (V)05 e sl Dl

\24

G580y St Kl 0dKiSls — Ol ) g5 o151 oSl — 4l 5851 —Olgheo! (5,8 Kl gy 283 1 g Ok 99

roshanakghaffari@yahoo.com




jbﬁ)}bwjis>—6)wp<;ﬂijjjisé

WL Wl b Bl 5l (San oS 0Ll ol oS
Jsles 53 038 Sseds ¢l bolis s eslanal
odls I3 cele YA e 4y Blos ds s Ve b 3
@ e ok LI Gadd s (G55 5 e LS
oo Sl K G 2 s A 4 YxTmmo Ll
SY Ll wd A8 sllaa Lol bS5
SN S ey S BB by S el 2L
e shie & Qs b JUse) e85 sl |
Ll 3L SY 054 4L s (demineralization) s
4 (self cure) o s Cbw 3955 S50 JJJST sl
o il e 53 OIS e 3 4 0L sl
slyls cxll) CCD  jpm o, S 5 X andl
A esls 413 (Charged coupled device-planmerca
ol Ol &S ws culb oS 4 X dxll o
S e Aol EL anils s s sl sl S 5l
Sl LB bl a3 g e Sl YFCCD
ke a8 sl CCD 5 Ol X andl s o
Ol (geometric) pods Lyl & Sl prodtns Jliom s
A sl 3

SY Ol So iy sslme O/FMM a4y (366 5 S
b oS iyl sy S5 Jolo b dd asls 13
S L ol Sl b sl Ol ey o
O V/Aem Cwl s 4z plexiglass Col=i oo O5ls
@l Sdme 31 3 (VA gsleans Ol 5 X axdl
oo Ly 0153 10 31 (e ) sl sl 5318 ool
5 (KVP: 68, mA:8,t:0.1s) Planmeca 3l S 5/,
o ol 5l A3 4 Digital (e CCD LS
53 5 (Incubator) ls 55 OIS 55, ¥Y Sl s
YV gles 53 dPHEYA (5L linl) gt J sl
RSP KV SN L U WAPESY

LSBT SO YA XY OF Y slass, 5l de OIS s
3 Tados 5 oz T Shewl sls 5l 483510 s
Olos 53 g s Bl S pnly 5 23 8 o135, 6

bl (S A6 Lyl

(D55 o0 ol ol 58 nslal 53 o b
ook MY Jl s L Gl s
4> Ziedses des plantes rl.'. e d‘b.ﬂ S5 o 5530,
S5l 53 b Oles 53 5 ad @l Koy sladllis

()28 3513 eslinal 5550 o

A win 3 e slaaadllas day 4 Ole OF
5 e el STl S eslizal b ba Sy
sdalie 5540 5 glandlles O, 5 Halse 144 Jlo
Losn Ve Llss ekl b Oleys Sl da s S
Sluls js o G cpl &S Ly 5 Lo rleu'\
L asmdls Gl &8 0y dr s 40 White Spot
-(O)Mbdc oS

2 wor b OLKas 5 Maggio V44 Jle s L
534S Showgy hls sl sdplS OIS (g3l (3,
Aoyss So b s Lsgedd esls 13 g 5L J gl
;-"rﬂﬁ b iy yeseliS 4 ;3B DSR G, Liglaa
(B)as (Olws)

is sl 01, s Nummikoski 144Y Jlo ;s
S 03 Freas S s Sl Shen
Sl 315 5oty 4 Cans L DSR2 65 CaislS
)313 OLE _ sans

OLea 5 Eberhard v 5 s (glandlas ;31444 L s
mslas s Oy alsy gdae iy oLl sl
b gie Jlie JalS ejs, YY ops0 SO b s A8
(ALS 0313 SLES s 4 4l (6 S sla gl
o g3 s 4l (55 0 Gas aalllas opl 53 4z S
Ll (Q)as Sl Jaeme o 31 S 5sly 3
S kel 53 anls Ges el 4 pxly SO
Gos o anlllas pl Gda ol gl (I sy
Shos i Sluls (Central Depth) (555,

G ‘_;t.:;;l: 6?0.3.)‘13 J_“:}L.a.? BEl Jkaijfjﬂ

b 59y 930
)j-‘“;; Oluss \O)\jw‘w@?;&ﬁtf)\wl.bw\

vy WYAD 5lgs OV lei / sl Il /DS Sy o she oSty Sty 0SSl e



L;l:.gu“;Jiljﬁﬁjwéj)ﬁg\x>a.kﬁidiij§m4?—u&ww)ﬁ

Ges $ S el 5 yas e U Sluls syl 05
Gy 33 SBI8 Sl Ay oy JSte Ll (555
S e Ol 4 0T 580k 5 1SS Lag S5l

5y S b5
5 A Of b baliss o 31 S sl o 2T 5l as
JeST uin 3 b Wl cos S s iy Sl Larls
b Sosee Sopo o B god e d3ls 15 Slas
5> Saw Machine(Ground Sectioning Machine)
s b sy o g sk 4 s g 5o g
(SZX9-OlympusJapan) s 5 Ko g2 2nlly 051 e
R e SISl S I5L S s
Ge p s 4SSl gla B LS )
Ao g edls QLS 35 3 e oo oo =l me

A amls (655 e Ges e 5 hS a4 S LSe

oW
3 S Sa sl oy e s 2
SF S mn Sl Slamlis Dlls 315 5000,
el osas Sty 4d Sluls (central depth)
G Al Sasp Slls $55 0 Ges xSley A
mm Sy S obisl s s (/EVE /N Amm)e

Gl ttest U (gslel Bl 5 del cosdy 278020 /A

345 sls s

S 5 domd 9 oy
G sl 53 Oluls Ges g candlae opl s
R PR OV WU I OCR CYA A TVAVAS 1 DT
bl Bl 5l el cpl bl s (4/F0£+/\Amm)
Goe (V447)00,a 5 Lenhard asllas ;s 555 5ls jas
Jyens gla 31,8 305 s £3° 3 M o o olls
35043 5 )1 3 s o sn ) ) 0 2S5l & ISl
OFENAMM g $SKs g Ko oy 51535 +/FAL/YOmMm
Sl S 318 sl gade Jldie &S = ps s 518

(355 s pme LT s Ll 350 (65 ) stmn

Dimaxis (|3l p 5 sl sdoal Cns 4y s sloas
Format & 5o 4 (Planmeca =S ,% — Version2.4.1)
Adobel_ O 5l oy 5 036, 53 8bit 5 TIFF
g A el Ll (subtraction) 3 4 Photoshop6
2325) Sl gl Al engs) Ly edd 8
R ST I CREI PSRRI
5 Jer s 08 sl gl S bl 510 s
b Sowpa i Olol s s asplis £33

boo Cnlsiess s 51 aS Jluls) sy Jle ;S5

eJ.:\'Jb)LL:A)CLPJLJﬂJ;w)'\LA‘JJ‘oJJSJH
Ges S S o3Il sl Lol 4l Jﬁ-fj))): (wsb
NSRRI I

(o)) (AN
3 (O) el s & (JDFEM Jloms palai ) S

£33 3 Jo 595 03 b 4

Vix Win 2000 asl,; L ods  sls) Sdae 4>l Soe
Jele >Jﬂﬁ 3o ¥Y 555 55 (V1.9Dentsply Gendex)

R S3y0 S kb _

¥ Jsa)

oS il i

55502 8l A B Ewsly G5 p s e S gl ¥ K2
@L"SJ}i o

YA VYAD 5lgs /OVesle / sl Il /OOLS Sy pshe oSty (St 0aSils alre



jbﬁ)}bwjf>—6)wp<;ﬂijjjis>

S Ay B4 i A g L Ll el S
Gy A polal 3 amlo Ges (S ol
Al (M) Sy Sk o Sl el
e s d=le Ll Gl s orl crlal
sl S el bdsa Slaa 5 1y b
Sl se a gl e laised 4 5L S S
Syl plsy Gdxe

S 3 03 1S sk 4 S By o
oslizal ((VY)CIB il ol Sas Lol sl as
5 (D) ol slaeds )luK VJ’J «(Y)cephalostat ;|
o 6l @Ikl eSSl 6 S g 2
S Gl el OB o on (555 &S (5 pslad
23 G o=l el g sl LU SLad Coa sy
3l e SIS

ol 0 o Vs sy 4 addlas ol s bl b
ol sl B sy A S sl plal oS
aly o) G S8 Dless 0 Jeisl U5
SOl andl o Jraxd 05 50 5 a5 LB llds
sy 3 e sle S

1.Gratt BM. Dental caries. In: White SC, Pharaoh
MJ. Oral Radiology Principles and Interpretation.
4th Ed. St Louis; Mosby : 2000: 271-289.

2 Kravitz LH, Tyndall DA, Bagnell CP, Brent Dove
S. Assessment of External Root Resorption Using
Digital Subtraction Radiography. J Endodontics
1992;18: 275-284.

3.Hausmann E. Digital Subtraction Radiography:
Then (1983) and Now (1998). J Dent Res 1999;
78:7-10.

4 Wenzel A, Anthonisen PN, Juul MB.
Reproducibility in the Assessment of Caries Lesion
Behavior: A Comparison Between Conventional
Film and Subtraction Radiography. J Caries Res
2000; 34: 214-218.

5.Halse A, White SC, Espelid 1. Visualization of
Stannous Fluoride Treatment of Carious Lesions by
Subtraction Radiography. J Oral Surg, Oral Med,
Oral Pathol 1990; 69:378-381.

Sl SGes Sluls (Jsene bS50l o
Lo edias o QLA (655 10 Gas Dl )3 | (5 ey a®S
SASe3Ll o rle 0555 4wl b xS Slals
OSen 48 Ll Ls s s e Dl 4 il (g Rl
(Ogmel 3l js) O Jdms 4z ialS 31 36
Gl St g AL Sl S 28 s 3 5
Loe 4y Comd (5508 slazel Ll 2l s amls il
2 Sk el See Bob 3l asl ails
5 o5eb oK 3 S s bl Ol 5l xS
55 NV aas S5 5t cou ) @, Selll ol
(subtraction) & ,& S5, ;3 OOSKes pl &S J-
Lernhard 5 Lo axllas 53 o5 Slal 51055 0 C3d
Bl e GoB ap b 4 sl Clls I
llas) Jsere nslai 5 (addlas) 28 nslas
Sedaaxg L Jl a4 i suss Q) (Lernhard
Sy i Aeglie Ol aey opl 55 s Sladls

YRS
o i 03 (S Sluloclelar S nl 2l

&b

6.Maggio JJ, Hausmann EM, Allen K. A Model for
Dentinal Caries Progression by Digital Subtraction
Radiography. J Prosthet Dent 1990;64: 727-732.

7.Nummi Koski PV, Martinez TS, Matteson SR,
McDavid WD: Digital subtraction radiography in
artificial recurrent caries detection. J
Dentomaxillofac Radiol 1992; 21: 59-64

8.Eberhard J, Hartman B, Lenhard M. Digital
Subtraction Radiography for Monitoring Dental
Demineralization. J Caries Res 2000;34: 219-224.

9.Lenhard M, Mayer T, Pioch T. A Method to
Monitor Dental Demineralization in Vitro. J Caries
Res 1996;30: 326-333.

10.Eickholz P, Pioch T, Lenhard M.Progression of
Dntal Dmineralization with and Wthout Mdified
Tnnel Rstorations in Vtro. Operative Dentistry
1997;22: 222-8.

11.Benn DK. A Computer — Assisted Method for
Making Linear Radiographic Measurements Using
Stored Regions of Interest. J Clin Periodontol
1992;19: 441-448.

va YA Slgr /0Vesloi / a3 5 Sl /0SS Sty sl oSl | Kby 0aSLils e



é%;déjﬁﬂjwdj)ﬁ&\.u;am&b)‘@w?li‘_;ww)ﬁ

12.Duckworth JE, Judy PF, Goodson JM. A 13.Jeffcoat MK, Reddy MS, Webber RL.Extraoral
Method for the Geometric and Densitometric Cntrol of Gometry for Dgital Sbtraction
Standardization of Intraoral Radiographs. J Rdiography. J Periodont Res 1987;22: 396-402.

Periodontal 1983;54: 435-40. 14.Bragger Urs, Lang NP, Nicopoulou Karayianni

K. Subtraction Radiography in Oral Implantology. J
Periodontics & Res Dent 1997; 17:221-230.

A VWAD Slgs /0V o ot / o3 53l Sl /OS5y ook olSCtils (S 0Ll aloes



jLWfZJJJMJIS>—L§)L&p<;§j)JJS>

Evaluation of Central Depth of Dental Demineralization on

Digital Subtraction Radiography (invitro)

Ghaffari R.(D.D.s), Varshosaz M.(D.D.S)

Abstract

Introduction: The majority of carious lesions are not well-defined radiolucencies. Approximately 40%
demineralization is required for radiographic detection of a lesion. The actual depth of penetration of carious
lesion is deeper than may be detected radio graphically. However, digital subtraction images permit to detect 1-
5% decrease of mineral mass per unit volume.

Objective: The aim of this study was to detect central depth of dental demineralization on digital subtraction
radiography.

Materials and Methods: This study was preformed on 15 extracted human teeth. In each tooth, one approximal
enamel demineralization defect was induced using an acidified system (PH=4.8). Direct digital radiography were
obtained under standardized condition over a period of 42 days. The images of the 7", 14™, 21°, 28", 35" and
42" days were subtracted from the baseline radiograph (before creation of the lesion). Because all of images
showed moderate proximal demineralization on 42nd days, all teeth sectioned for histological study. Then, the
mean standard deviation of the extent demineralization was obtained with the radiographic and histological
measurements. The test served as the statistical sampling unit for testing difference between the measurements.
Results: After 42 days, the mean+SD of the extent of demineralization was underestimated by radiographic
assessment (0.48+0.25 mm than histometric measurement 0.54+0.18 mm).However this difference wasn't
significant (P=0.82).

Conclusion: For monitoring the progression of carries clinically, central depth seems to be the proper parameter.

Key words: Dental Caries/ Radiography, Dental/ Tooth Demineralization
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