[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

oo CJ’ S g § 0 ASER 95
Ay Sl Zilig Sleds 5 S e ple oK1
(FRY Oline}) YVO = YAY dois oF ol (o3 5y Jlu

23 83308 g1y S b sl Glagus 5 55 Gl 45l gla Sew sy yaseds
(in vitro) Koy ool 55 5l
YLg_,JJ;& uL.g:l ‘*\ eSS Loy dase

O i hpd Sz pale ol8Bls ¢ (K3 531005 0dK gon 5 25y |
O (i A (S e olKtils ( (K503 0aSL2s iy 0 5 S Ola3 (550 pe3ly i |

oS

- <

Ol 51 Qe Al e s 5 s 425 JYs A S Ol gy 45 0500 45 56 o S gy SaselS 53 sage 0 1S g0l .
IVA= ) andl (3908 sl s b ciltiue olo amn lsn 53 o bl 490 Sla S s ool 35 5ol s n
A3l » X (Incidence Vertical Angle

Ldd 48 MOD ol i (extracted teeth) oLl sdd od2S sdew gy Jgo OIs ¥o 53 dn vitro adlas ) 55 tla gy 9 3l ge
10 5 o GLIVA L 3155005 55 ks s Cus 93 53 (Filtek-Z250,TPH-Spectrum) 25508 0255 55 b OGS e
UL Olsee 5 OLSedalin oy 33155 IUT . isls 13 L35l 5590 temd O Llone K 5 oolizad b1y poslas Sodalin .02 ag 4>y
) C""" 3 eslizul b asiis 35 4 (interclass Correlation Coefficient) ol Sedalin bl oy, 5l eslizad b O Sodaline
A ploil (@=+/+0) (Friedman & Wilcoxon) ;a3 5 0 5uS 5 saces 5 (AZROC o

L awlis ;5 IVA=VO (Az=+/#0 Filtek -zY0:>Az=:/0A TPH-Spectrum) !, Y cds olie :laausl

Cadty bl L 5l s BB Sulis 4 81 el cwsay IVA=+ (Az=+/0+ [Filtek-zY0+ Az=+/Y0 TPH-Spectrum)
(P>4/00) wals
S0 litus ol gews 5 3l ge ol Sl 45 g6 (LA She gy sl 52 u.a.n};ls’ &= (AVA) 63508 a3l yuis Zéﬂfkafﬂ

G508 4313 Al Sy ST 1 S 305 o« Kiug Soly S sl s 0dS OB
QA 2lin by 4V /s cdlie il 5o

o i S ISl i e S e oSl Sy D
E-mail: m_nakhostin@sbmu.ac.ir


https://ismj.bpums.ac.ir/article-1-367-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

WWAY Ol /F o jlad o33l I

oy b/ YV

PS50l plsl DBl s 5 005 e | 450
Sosre Sls il jasdS Gln 4l L
s (Magalhaes) & andllas 3l 5 dil s
LSS, VL;J-:,—; b LS Obes
Sl sleks 5 fal a4 bl sl
syms eSS b Wig e dQLT ]
() 5L 450 sla Saws

b e dsb 4l Gla Sy o5 £ S0k
i 3l PSS e el b e
FUPNPS PR PV PR LRCIE PUSH PR U]
(1) A3l e 0,8 513X wadl (6 e 55

b5 ol ae Jsb 4 b (sla Sy ol 5l
2 AL Sl gl b S e e
il 523 31 Sy 80 03 Ua Syl et
() 236 L X anil 63508 4505 5 ape s 3ls0
Oluls paseis cds byl adlae ) Gl
il sl n5 53 ek sl 45U S s wlis
X axil Gogee b sy 5 b olos e s
sl e AVA)

2 b B8 poly SIS s m b el o 0
o 55 5 e S 5 a5l gl Sy o 2
S S Slaw sdd SUU andl e S
4 el Olps b S
S eon sy Ll asisesS slacl
OF 4 e x2S ams aw JI 55 b bacaud
Sl mlealy Olsea b iy, onl & ol ol
s Oliis SR Lo Sl
NQRDINHINC It BNV

3 Ditch
* Bluish-gray

dadie

23 Glos xS sbay Wilg e 3selS slacess
Ll S o Jos olododilp 1SS o) g
Wile Ll alan 1 om0 3lsm ol 35000 3505
g 3 Ll aS 5l sz 4l Sty 5 Sl
(1) 3,8 23 gl &

P S ana JSCe sl Gl Sy
A Sl S Olgsa 5 osls sy (SIS
(V) il e 5 g5 Y3

23 &S Glmls Sopen 4l gl Sty
A7) Lsdpo o yad 2513 35y (S e SlaeslS
Eo Sam Dale Soson Yiem Slals
adsl Sy alie sbacsl b sl aS das
Slole Coyen by Ldbie e b
2zl bl 55 el D sen S ey "slesl 35
(0 5F) s o (595 0,0 o)l 5s

S I R Rl S
Al oy I L) Wik e Sl L 5
i OKes 5 (White) coly  axlas
Wik Ulpds 5 SISl b o b Sy
Al Sl Lol en 1S gl Olzman J5 (V)
ol 53 Jgems paddS gy SO Olgew
A) Csls S s

5 b Sl sl b Sow s g edalin ¢l
andl e Bl e 5 IS0 5 Gl Lals
wils s bbb alie (Laealssly) X
(O 5) ail

bbb 4 s 65Vl 0], &S (3l
Sl Sdowy W5 e pWLT wile yls s

' Outer lesion
? Wall lesion


https://ismj.bpums.ac.ir/article-1-367-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

YW/ CujamlS 6L‘r:‘_r7 23 s 4 5t L;LA‘;J:...).;

KB COVIPRIE

Lops Sl leart e LST S S
Laols 3 X andl O e e de Vo Cwlis

285 lE

anlllas 5500 p gl 4 gad (VS5

Slas =l LSl oy 5l esliad L
Densply dnc.IL:USA J765DC)
Vs KVpso L. ,5 Gendex (International
Lok Gl ol aos Oby 5 MA) el oo
Fogke ¥ sl Ol S Ol 5 Eooo
N0 5 i) il 53500 asly 53 5 p e
SO g e sl 5 Y SO g ke sl
5,5 55 A e (o

b 218 50005 46 o 3 ok 5 OIS cps Joms
Aol Bi U IS5 B sl 1S sl s S oo
bk seb ol esdle Lad g i Bl YO
Solosl Ssd 5 s olSaes S wslind b 3
e Gendex(clarimax 300)

3l eslizal L (conventional) Jsexe sla 3l S 55!,
Scanmarker J2USL «china) ;5 Sl
I ,s (Microtek  International Inc
(dpi) SR AREENST 3P L Gray scale

YR WY aJ,:?'-STIFF 6:3/\]3)\,,45 Q)jﬁpd.gjﬁl:ﬁr.«:b

S-SR R

Olks fo n Vitro) s&isbesl adlas ol o
W) e il Ols O 5 0Ll sy sa
Vs dpn Ol ¥ Bls S (e 5 (S
oli okiS GLolls Ole 3l g e OlUs
WOl 03 5 Sseds jshuea LAS ol
Aoy Vel s cele VY Cla Lad el
Sl Lol aea 3 s (IS
53 Fadks Y Gas L {MOD) s 530S 5e
g Jlea S50 v 55 e e ¥ 5 IS mlane
Slde S o @6 4 b Shuy Ges S
S dew sy Ol gl Sl edd S5 ke b
Lo e L

TN e 5 LY (55elS s g8 T L el
TPH-Spectrum 3M ESPE)
Filtek-Z250 (Dentsply International Inc)
Sy e sl aes Gl (A3) wlie K
5 S Lol an sl alie Jedly s
N SIS PN E LIS I VI PNVt ER
LS s Vb o b aledl 53 L e 5 s
Sl p S el o3 e I 0L
by S84 a5 edes s Ol L eled

53 ol DI 33 b elad 53 el e 5 OG>
OlGs hais OF 53 &S Wi s oS SHL S
TR Sk 0 S e e el e SRl
S LSSl ol s il s b Wl ol

(O J58) Las (ead) cile 3155005 550

* Mesio-Occluso-Distal


https://ismj.bpums.ac.ir/article-1-367-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

WWAY Ol /F o jlad o33l I

[P g'.b/ YVA

laasl

@bl s OlSedalin o G35 61 ICC ol
L /0QA 5 /PAN ol Cs sa Ol Sedalis
33155 Slis A aules Loys 40 Oluebl
gl o LasOLES WS 55 /Y (VL O Sedaline s
Al s s Gl

TPH-Spectrum) ;5 Y o sl
IVA=\0 (Az=+/¢0 Filtek -zY0+>Az=+/0A
Az=+/v0 TPH-Spectrum) L s
Aol cwsay IVA=+(Az=+/0+ [Filtek-ZY0+
slge 3 s Ol Sedalie Seul b S
X anil s IVA g5 anglie js alin e s
IVA ;5 5 (P=+/»v>+/+0 wilcoxon test)
CelS iy 0 Al 3 X andl wlis

S oles (P=+/+#>+/+0 Ariedman test)

d)JlngJ'”lSJ:,:‘_"a.;-j_jdmoI},(\ Jader

Y D
i3y F1 4% 3
bed 43 8%
Y- /8Y Y YO (4> 5 22)TPH-Spectrum
+/Ya=+/AY Y O (4,2 Y0)TPH-Spectrum
AL ST/ Y 0 (42 jio)Filtek-Z250
-4 Y /50 (a>,2 \O)Filtek-Z250

&

Cow
2302 sl Gl Sty pasis 35 b
X andl il GWIVA 5 Cilie sl 5
(x5 V0 5 ;o) w3 ¥ o s JB ol
Co s anllas kb Golle Laasl ool S o>
X il iz IVA ¥ 5,8 L s 55 (Tveit)
3505 b er s BB sl s (45310 U L)

) did edalie am s Vo 55 eds 5YL sl

S5l Y 5 G sl 8 Y) Sedalin ¥
SOl el b1y el pliaes pslal (epes
3,5 ey SOkl O s

(3,1 3 55 Lakas ()

3,10 35 s Vs (Y

s O (F

3,13 3 5m s Ylaz| (¥

3ls s gy ladas (O

sswle Ldesk top 5 sesls b SGLU B 5o s slas
L sdalis (LG Flatron W17525) a1 V0
Ll Ol o e ain T Lk pad Sl A O
s,Lss> (intra-observer reliability) Ol Seialis
W3S 13 s s

Interclass Correlation Coefficient (ICC)
Intra dnter-observer reliability U5, cor
=8 oLl 2 ROC SJUT s i 3 5w
Lo sl G Sty pais o 015 sl
S X anisl Calims IVA 5 05508 slacy s,
SPSS iy Sl el Lo,
V¢ wlpss (USA I (Chicago SPSS Inc)
sl Sl S5 A slr ROC gla oo
L X axsl (ol M IVA 5 (55 Y) 25508
Ay O sdalie sbagal o Sle Sl
S =S (Az) ROC s 5 —
s Sasl Olgea 5 das e QLS ) e SiS
sl as a S S« (accuracy index)
A sl Ol Sealie Al Sl o
s, L X wsl IVA 50 sy Cussmls
Oee ki bl s b 5 0S5 sla0 05T
A a S e s /00 ol (o) Uas

¢ Freidman & Wilcoxon tests


https://ismj.bpums.ac.ir/article-1-367-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

YA/ gl Slapes 5 55 Slis 4 50 S S s

UL 5 patnsss

2 eyt e Sl el JS)
OF 51Y) 555 0 by e S S Slaslis

G kil e oS b e 0 LS sl
Wl (Solpis S8 S ysba Sdws yaskls
Kb SIS el buy Gluls jasis Gy l,)
V0) s &) O gl 3l fns Aoy Foo 510 A
oS Sy s 5B S I3 s s ol el
AV 517) Wl oo S ) b Shw sy Lasls
035 nlizms 4wy p 53 &S odd o3ls 0L izmes
3 2p5n Lol 315 psly sl 4 S5 Noise
Sle Olgs 1) oS Sty Sluls Lly
Gilae andllae ol 3l el Cowsay il J5 . (VV-19)
o e b

s, ) (Kirkevang) Ko S S adlas b 5
oty o3ls Dlgens (oS 1 Olzas (5 5alS
S Slosss Do kb5 Al il gladluis
A S (S 352 5 5SS

sl G St in Gl (G5S on 3
b b olenn Koyl gl B8 sl
e glacus gl o 51 5l e sl
Aled iluand [ o 3L oS 55 losle Sl eslinal
A eslizad L ST SHL Sl adlas ol s &S
IS 4 a5 b p sl Olss 0315 Ll 3 (i
g S5 Lap 5l 53 3 g e o i 5 OIS

S eslizal) OF Cusgdoms 5 asdlls ol 4 x5 L
Silrtnd g kST S 5 eslinad 5 gl
Ago i 03 sl Shen il (o il

b o 3l IVA i 5l e L5 oans 5

s adlae b sS aallas s mes
93 3l aS cls @‘)’;P"‘ (V) o, 5 (Moreira)
S5 g 0 eslinal (a3 Vo 5 i) Ciliss IVA
OLSea 5 (van der Stell) Juwl 53 05 s (S5
ais GUlg S IVA Sl a5 wsls olas (\Y)
VIO plp a)ls 456 sla Suew sy 5l oucals,
Ods e Lol asly IS 1S il ey
2Ol BS 3 e o) Chew Sty ppa
olo aalllan cpl 53w ST oasd e gen S olse S5
ol 5 axilb Yo ol sute S g pBILT e 5
55S alae  ssde Xoadl GV s
Aasls ol el sde 15 aelS slacy s,

S Wals Olis (V) 0lL,Ken 5 (Akarslan) oM ,ST
JGTs 1 B8l 4 o S b B8 s,
Golis o3 Jo S5, o Sty jasis 3
X andhasl3 53 (s A 125 A3l S58s A
Aas e 13 b s | Sluls asis

B sl a5 slge mlssly b bLs,l s
adllas ol 53 CojaelS Slacnis om0 xS
(1F) (Haak) Sl anllas wlie ol opl 25 0
e 255l S 3 L SlE mea S oy
Bl OLEs

Cesas IVASVO 53 Az VL Solis aslllas ol 5o
3 s Sy gm0 350 53 AZ olie Jy el
SRS 5 el boasl 4 S sy IVA
SSas Az olie ol 55 e by e (Guessing)
280 )3 AE o e sla, 586 a5 o
SIS sasi Mt oK

e Aabe ol Glaas S 3 S Sdw s


https://ismj.bpums.ac.ir/article-1-367-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

WWAY Ol /F o jlad o33l I

[P g'.b/ YA«

Sl Golge Jos S| 2 il e 450 San sy

3555 plonil il sboay O

References:

e e (paseil C3s Eal) i

1.Moreira PL, Messora MR, Pereira SM, et al.
Diagnosis of Secondary Caries in Esthetic
Restorations: Influence of the Incidence
Vertical Angle of the X-Ray Beam. Braz Dent
J2011; 22: 129-33.

2.Nauhaus KW, Rodrigues JA, Seemann R, et
al. Detection of proximal secondary caries at
cervical class II-amalgam restoration margins
in vitro. J Dent 2012; 40; 493-9.

3.Mjor TA, Toffenetti F. Secondary caries: a
literature  review  with case  reports.
Quintessence. Int 2000; 31: 165-79.

4.Hals E, Nernaes A. Histopathology of in vitro
caries developing around silver amalgam
fillings. Caries Res 1971; 5: 58-77.

5.Kidd EA. Secondary caries. Dent Update
1981; 8: 253-60.

6.Kirkevang LL, Vaeth M, Wenzel A.
Prevalence and incidence of caries lesions in
relation to placement and replacement of
fillings: a  longitudinal  observational
radiographic study of an adult Danish
population. Caries Res 2009; 43: 286-93.

7.White SC, Yoon DC. Comparative
performance of digital and conventional
images for detecting proximal surfaces
caries. Dentomaxillofac Radiol 1997; 26:
32-8.

8.Abesi F, Mirshekar A, Moudi E, et al
Diagnostic  Accuracy of Digital and
Conventional Radiography in the Detection of
Non-Cavitated Approximal Dental Caries.
Iran J Radiol 2012; 9: 17-21.

9.Pedrosa RF, Brasileiro IV, dos Anjos
Pontual ML, et al. Influence of materials
radiopacity in radiographic diagnosis of
secondary caries: evaluation in film and two
digital systems. Dentomaxillofac Radiol
2011; 40: 344-50.

10.ISO:DP 4049. Dental resin based restorative
materials. International standards organization
(Draft Proposal); clause 6.10: 1985.

11.Khamisipour Gh, Tamjidi A, Tamjid A, et

al. Genetic damages in radiation workers of
radiology centers in Bushehr port. ISMJ 2004;
1: 11-8.

12.Tveit AB, Espelid I, Erickson RL, et al.
Vertical angulation from X-ray beam and
radiographic diagnosis of secondary caries.
Community Dent Oral Epidemiol 1991; 19:
333-5.

13.van der Stelt PF, Ruttiman UE, Webber
RL, et al. In vitro study into the influence
from x-ray beam angulation on the
detection of artificial caries defects on
interproximal radiographs. Caries Res 1989;
23:334-41.

14.Haak R, Wicht MJ, Hellmich M, et al.
Detection of marginal defects of composite
restorations with conventional and digital
radiographs. Eur J Oral Sci 2002; 110: 282-
6.

15.Torres MG, Santos Ada S, Neves FS,
Arriaga ML,et al. Assessment of enamel-
dentin caries lesions detection using bitewing
PSP digital images. J Appl Oral Sci 2011; 19:
462-8.

16.Zoellner A, Diemer B, Weber HP,
Stassinakis A, et al. Histologic and
radiographic assessment of caries-like lesions
localized at the crown margin. J Prosthet Dent
2002; 88: 54-9.

17.Jacobsen JH, Hansen B, Wenzel A, et al.
Relationship  between histological and
radiographic caries lesion depth measured in
images from four digital radiography systems.
Caries Res 2004; 38: 34-8.

18.Peker I, Toraman Alkurt M, Altunkaynak B.
Film tomography compared with film and
digital bitewing radiography for proximal
caries detection. Dentomaxillofac Radiol
2007; 36: 495-9.

19.Valizadeh S, Tavakoli MA, Zarabian T, et
al. Diagnostic Accuracy of Digitized


https://ismj.bpums.ac.ir/article-1-367-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

YAV [ CujaplS LSL"r:‘ﬁ 23 Sls 4 4l LSL‘Q:J:-‘)-"

J‘JK.A_,O.::...:}J

Conventional Radiographs by Camera and
Scanner in Detection of Proximal Caries. J

Dent Res Dent Clin Dent Prospect 2009; 3:
126-31.


https://ismj.bpums.ac.ir/article-1-367-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

WWAY Ol /F o jlad o33l I oy b/ YAY

Original Article

Diagnosis of dental secondary caries in composite restoration by changing vertical
angulation in bitewing radiography (in vitro)

MR. Nokhostin ' *, A. Ghaznavi’®

!Department of Operative, School of Dentistry, Shahid Beheshti University of Medical Sceinecs, Tehran,
IRAN

2Department of Oral and Maxillofacial Radiology, School of Dentistry, Shahid Beheshti University of Medical
Sceinecs, Tehran, IRAN

(Received 20 Jul, 2012 Accepted 8 Sep, 2012)

Abstract
Background: Radiography plays an important role in the detection of secondary caries.These caries are
most important cause of changing restorations .The aim of this study was to evaluate the accuracy on
diagnosis of secondary caries on esthetic restorations of different materials, changing the incidence vertical
angle (IVA) of the x-ray beam.
Material and Methods: 40 carious extracted human molars received MOD inlay preparations in vitro
study. All teeth were restored with 2 composite resins (Filtek-Z250 and TPH-Spectrum) at 2 moments. Two
radiographic images were acquired with 0° and 15° IVA. Four observers evaluated the images using a 5-point
confidence scale. Inter, intra-observer reliability was analyzed with the Interclass Correlation Coefficient and
the diagnostic accuracy was evaluated using the area under the ROC curve (Az), Friedman test and Wilcoxon
test (0=0.05).
Results: Higher accuracy values were obtained with 15° IVA (Az=0.65, Filtek-Z250>Az=0.56, TPH-
Spectrum) compared to 0° (Az=0.50, Filtek-Z250>Az=0.37, TPH-Spectrum), though without statistically
significant difference (p>0.05).
Conclusion: Changing the IVA of the x-ray beam has no negative influence on the diagnosis of secondary

caries-like lesions simulated on ethetic restraction of different materials.

Keywords: bitewing radiography, periapical radiography, secondary caries, vertical angulation
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