[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 |

Journal of Shahid Sadoughi University of Medical Sciences O3 (B9 el (S 3y pole oSS gy ook alxo

DRSS T, A
Vol. 23, No.3, May-Jun 2015 STk Zomd, YYAF ol 5 olas XY o0

Wil

Pages: 2040-2048 Yeofe-YVeFA axio

ot 39 31,5998 1 ) old NS gy Jokono S (55 oy 59
audy JUIS0 5,05 Job

Y . Y . Yy . . . .
=y 0@ ¢ 03l 631 G ¢ (Sl (Suallze anbls

ouS

Sl SBl S p0l, pgad (g 42y g camlie el ady ) JUI Gleys Sl e cn et 51 So U Jsbo (s ranade
sl (e iz 0525 3,5 3081, ol 028 5, e IS oy ealllie () 5] Bt il (55,5 JUIS 358 Jgb (e
.09...» M)

ags 5l o b sl JUIS YA las! Sis dozmas T VL S8 Joo VA 51 alBislesl anlllas oyl plosl (glys tiomwypr b9y
BB g5l U ya 5l g o eols )18 o 0,515 Jsb 10 YO ojleds bl G (JUIS JUg,S axb (gjlwoslel 5 us yiws 00>
) snshen ¥ ny o 33 05 5 Sy (U 5 anllnn o5,9)aly 2l ol b 59 5 (2l s oo b Sl
S So gl g s Gl e el LSS Al Gl Gl g e Gl b s)loppgal 9 b S oS8 Jobo
o ) B ELS g0l 5 canlin K ol Mol caisS by, Jelowe Lawgi olisS Job g cowys Jobo slils 05 sla Bl T g0l
A el g 4y 525) £ asels SPSS (6381 6 5 laxs 0 Kappa O905) abewg 4 Wdosls Lo,S

Lol @oles Lol (p=+/+ V)09 lo sire o lailivs] 09,5 g 0 ooy, sl 81,5 g0, o Cglss crmo Jobo (slyls 09,5 10 b
)‘éu;l.be Q)‘JJL».MJ‘ 05; 9 o.u';:&&” Gugﬁ‘;ﬁa‘) O u.:sLDJ 0U55 J}]a 6‘)"> osjf o (p:~/\(.5)¢5.,., )‘Ou’_l.uo J).».»S 09;
P=+1VV)og Jlo sxe J S 09,5 b QT Sglas Ll (P=+/¥F)og

58 0y GBS 0dl) (arstil CudsS dgp cage LS eaiS () Joloe cadlllas (nl slatusgaze & az g5 b g e
2005 obisS 515 Jobo

o&;.if;l.:.>| Cumo uLﬂJy.u ‘Q‘JJQ ‘b_él)f%ol) 1golS rojlg

Ol 352 o Bodwo s Sloys Sublagy Oloss 9 (S sy pole oLl g0 5 SO O (STg)g231) 09,5 skl -1
Olpl 32 ¢ B930 suped (Sloys (Sblagr Oloss 9 (S jy pole pliils ( puSyl933 09,5 HLuiils -

Ol 352 ¢ B0 sagid (Sloys siblagy Oloss 9 (S jy pole sl (g0 5 SO O (STglg2dl) (pamass Hlws -V
zohrerafii@gmail.com : ;Ss9 xSU can ¢ AFFEFY ¢ EP :0al5 1 piune 5 30ms g5

3Bl 331 90 e (S ol oS> il 4ub 0ol 1 €6,8 Al ol -

VWAE/V/Y e 2o g Eab 1PAV/) /P 28l )b


https://jssu.ssu.ac.ir/article-1-3060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 |

By.f)

o)l g SISl Suallye abls

(S8l S g0l slapld p odle Wiy o Kumar ol
g, 3 1, Computed Tomography o aSguwl gl 5 glas
5 0l w55 0 aulas Sbilas eole 952y Jods 4 Ll 0iS
ookl g, opl 3l 3o (aids Y- Tog.») oligS yas doud
3oy il oSl sla Jolxe Jos il Lo
oalS 4 e a5 el SausSela | cosls alauly 4 mla
TP 3 S5 el A ek 4 358 pgal (S5
ot s sl ol 4Bl 5 s, 2y | s 0

dsloee J omyp & a5 ol Gy 55 ok Slallas
Sws Jls ST g0l slaeld 0,5 by, 0 cauSslol
L Jobe cpl g il Koo a5 (OA-) Vilazsls
ploul Gldlae 39 dgame 4y az gy b (A=) Vuslosls ylis
Jobe ol)lS cwyp pol> addlbe 5l Ban (L3 oo
Tore i j0 Sodalie o Sles Seps )0 0uiiS pdy,
0ys SIS 0ly polas 10 05 Jobo (3992 0bsS b (092
sazma s 516wl ge il Al & s Ll
e ol s 4 ()90 €

I OP9)

F oYl B Jae lais VA 51 aliolesl anlllas oyl 5o
@ 39,9 b Lo ol Ol JUIS YA lusl s ase
o 5 Sl JulS 5,5 S5 o 032 @l 2 ol el
St Sq 0g ady ) oaiildy JIS5 )05 plginl (o9
Sl aliwg 4 00l ag oSy andl il b Lyl
poo Foiske VO lawgs ady) oasilis olyil whaw oy
Alg 4y g wd 0,85 dgd 3l e (VT oailigy 50,8
6 ooy & JUS JUg,S 4ol 01 ol j9nd 55
Milifer-) #Y ¢ #Y o,leds oulS w5 s YO L)+ o,lels
oolaiwl b o SIS Jgb prw 230,85 (g 3Lwoolel (switzerland
@‘;yb‘) Ja...uy 9 (u.a‘)—‘_g)l.o) Yo O)Lo..il k-file sSa )I
Oliedol (gl s pad (WS = S8 ygus =1,6550) Jlious

oailig pge b jolme slaylais (9, Sl asgly (aile <l

IYAYF 01035 (pguw 0 loud (pguw g Comns 6590

doddo

Ot «Sgognl (layd (> IS (et 3 (S
Oleys g aseis Jolye plad jo el ay ) JUS 5,55 Jsbo
Lo JUS sl gz g S5 s (et Jesd 51 Sl
ol 85553 51 oloyo s Gyl 5 S50 Jsb e
b U o5l gl loys 5l o aS boxT 5l g oo
s & JU 5o bbb Cumdee (el Blioe i Jsbo
by Job e slalhs (0l jandis (rimes g @80
el (6370 kS b (S S0l gl

obey il Jels) asil o> 5l ios b cde 4y o8
ks ol rals 5 elihe g 5Ly 5hS ansl (20
£ L ok s oley Gl S G30) L) s (e
255 S5 5 el Jslome I (05 Yl (el slome (105
S & pasis Jlre g opd Grpal Al U @
Slse cnl o 058 A Toazme LS gal, col p3Y 5 il oo
Bedon slom & Sy9rone BPn c2ee SRl S
L oS olbogbs, 5l eolawl waedl sy SISl a4 axgs L
Seupe 30 (Optical Density) 5,5 ax>,0 ol ol
()il o wsllan isgd 0,55 cardets CodsS

@bt Slaghsy; peal (S ax)s ool s ol
Jsbrs 51 eslinul 5w le a5 Canl onds Byme (g30xis
(Mpkd S S5 (59, 4885 O S 4 9,00 STy
Sl Jolxa jo old 0,5 jsabge [Duplicating oLé ags
Gl o Jelore 5l eolatul (V) Vs o 4y cois 5.8,
o Jaloa 5l oolawl o (FIKUMAr o) oo dus Lgd) gu g
s Winstanly sle Jolxo) o Slalgw aly 5 cosSLe
(0F)(Kaplan

hd (S8 Rl sl ookl 3550 slaJglone 51 Sy 0
SeaSTy Joloe 990 )3 ardlige (SUShe 5 culae il
O 3l eee mhd S G a4 sl (o) (039,000
Kumar Jolos Jos puilSe 5300 psa JS o5,
F ol oo oz g (ehd (ol Jolo) 05 b s oS 5
3,05 Cudgame Jolome ! 5l eslatwl Slads el ygund ol

O3 (PBguo vl Floyd = (bl Glous g (Kbj pele oKL alxo


https://jssu.ssu.ac.ir/article-1-3060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 |

e 5920y wld 00 gy Jokomo Ky T8 vy Y FYE

Sosalin 5 s oll Gl pene g 55 5 sy
S Olebl Glime 9 JUB 5o (blE ConBo 050 )0 293 Liglad
10 T)og08 paseie pj a3 @iy 5l (o ool 1) 095 glas

Al odw i WSl B el S -

FOUN PRV Y DYy HEPRTIN IO e 4

o ly pgai-V

b sl (Sa)atls o 3,505 Jsbo o Sno -
(sl odny WSSl a4y

ol Ly i)l o 3,515 Jobo isialas L5 -0
(sl odsy oSGl 4 L6

V8 aes SPSS ey Lawss ond (5 slanz slaosls
O BlF wyp slp 285 8 bl Julos g 4525 590
60 sae rlans .o solaul Kappa oLl 5l calises (slaog 5
iyl 4 azgi L Kappa polae C—’L‘-’ g ¢/ D
R

- lF Sl 38lgy /YN /¥ aws 38lgs iofe V0¥
2 IAY s BB 38lss [PV A awgie 38ls5 i /F)
s s

2 BB Cadge Ll o a5 Sla Bl S s0l, (s Sl 3
V Jgaz 50 leog S SIS 4 09 0ud (s (wy0 4 JUB
Job 99 obsS b oo 5l i Bro .l ouls ools Lis
@ beyp mme sbael Sllp pie ©S6
Slogls 3 a8 5 ol 0,5 (sla 3T,
g J S 09,8 oSS sdl; 4 b e o

iz gloog 5 5 e s jadeis @15|)é &9 ) Jgo

(w0y3)  Slasy o9y
(VOIA) Y (e Jsb) o Jitial sla 3l S ool
) WY (e Jsb)oads g,y sl S5 920,
(YV/0) A (oo Job)J S sla S5 90,

6Y) V4 (olsS Jsb) o luiliwl slo 3155301,
©8IY) A (LS Jsbloads (pis) sla Sl 52,
OAID) V& (obsS Job)J S sla 315 g0l

IYAYF 01035 (pguw 0 loud (pguw g Comns 6590

phd ol Sl g RSl R Cer (ree lajld 5wl
FB Ao B Sesly s sl a4 sl ad slml eSS
5 ol ools 3 JUIS jo o 0,5, Jsb o YO ojlad
ol Ll b (K el-S1a8) E-speed STas™ oLd lawgs
Al (g ppeal silge g, 4 AMA ¢ #Y KVp @il < /Y0
Ol w092 o tle Voaxdl gie B pge gehan alols
S5y nsal G 90 9 S8 SRl 4l o /F 4 2
05 58 Jsb 5l fedee ¥ oan al>ge )0 ol s o)
bsbopngas g o g)ls JUB 5l oliee cnl 40 b 5 0
O 3 plosl AMA 5 #Y kvp sl /Y0 ol bl )l
2y Sy 90 9 S8 GRIE Al Y 4 b ol
5 ool oltws alewg @y laghd wd 4 0ps (SS90,
il (S S o) Selogil g
@ b 300l 5l (b YA 09 S Al aloye cnl (L o
09,5 du ;3 9 05 o 03,5 aw 35 Jsb oS el s
b Bl ol s Sa09)8 2,0 09 atdly fals 555 Jsbo
45 el 34y (4l +IYODL Lo Jgo b Jsare i ol
Sla Bl Tnol) 5l Sl @85l s wald plge @
P Gy 9 w5 Sl gt alBle Gl oy
dslee 8303l (puyn shte @ o S SSal,
b a4 Sl o 508 0,8 lgie ) e Dligs 0uiiS (g
0 4l O Sae a4 giluirby, sekiie 4oy Slaphd
Voo sl @l sl Sdhee Vo) oSy, sl
Ak Y0 5 muaw w)IS 28 Ve e Slilsw o5
b gt (o 5y e 235 )8 (Lde S 5d) g
ouits 38, ek Jsle 5o ols S il S e 4 O
Wil Ve Soe a4 ol b sase ggitad @il Vo Soe
Wil Vo Soe 4 coild 3.8, Oed Jelxe yo cpolo I8
obos w38 plml AlllS (195 S g sazme (et
S b a5 o plol Gl s 40 0t S olse

oress b Seseline S bug S Saol, pgla

Sl eoliinl b pglal (g p 0l (w0 Oj50 5 SE (S59dg00),

O3 (PBguo vl Floyd = (bl Glous g (Kbj pele oKL alxo


https://jssu.ssu.ac.ir/article-1-3060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 |

By.fy

o)l g SISl Suallye abls

e 50 55 e 00Ty, sl S Ul anlllas
35 I3 mip 090 SIS 3l polas
u...».u 6[.9‘;‘;340‘) S99y » u.u)&o.m 9 Peker daxlas ).)
a5l g Loy Joud bB,ud 54050 2o )0 YO/IAF o S5 Job
Sleys Slsld cpiian oKea 5 Ajaya 5 o )Sen
s 90 dged Gy 4 VLSS Jge plais aslllas ol 5o
(ol Sz dazaz (59, drdllas ploxil 4y 4o L .28 5 I3
P 8l Al 4y 0ol adg oSl andl (giluand sl
Secwl @IS g0l paal cuaS als Yol SO aS weS
oslizil ISy oy JIS5055 (55 (5 e koo 10 (so50 S
Silse b9y NS b Sl o )leds ol yle
)18 Comz )l jlaess (B9, JUS 335 Job (e 2
ot 9 Jleme ein wl Jlezme s)loppga
Slllas jo JUS Jsb s jo cds Ghas 5l 815 g0,
i cds ol Ken o Kappler ailoads awglie ol
o kvp g MAs oS Ll s o 1) F-speed slapld o psp
ks )8 sy 990 A0y 00 a8 T a5 o e lgie
g 2 A Gl 0 A U P e ity oleclas
LT o ools s KVp (38,5 <ol 5l am )..AT‘_“JM Olaodass
> g0 2 0 PSP Slxao o F-speed L3 a5 auxél o
Slime o) Ken ¢ Velders .(VV)acils spolive coaS” KVp
a.slio |, Digora 4 Sidexis (Ektaspeed slapld 590 yials
as Sloy YO 5 Ve plo b oo Ll ol axsl o Ll wis,s
Clpld asye £ oolul 4 Jlizws slplsd axsl i
plo sl B el ss2g Selas «2dl yialS Ektaspeed
oxss eld I SobisS Jluows laowiS 0 V0 g V-
Iy 05,5 Job s ds oL g 1lhan .(VA)xuls o

PRREHJL PSR SVINE U] JYRRP-I - PPN | I B F0W) I R

IYAYF 01035 (pguw 0 loud (pguw g Comns 6590

awlie 31 Jobb glo gae mhe 9 Kappa ,olas
09,5 ;0 Zawl 0ads ools s ¥ Jeaz 0 calizee slaog S
Oty GBI o)y G Dslds s 3,5 Job il
Solas Lol (=27 V)ogs o gme o luilisl 09,8 g ol
Mo S egS Lol by, la BlSsl,
O Sglas obsS 5 SIS Jsb (slyls 09,5 4o (P=+/V0)o5u
g sjlilinal 09 S g ead by, sl S5l
095 L ooad yhg, b Sl Seol, Solas (p=2/YF)oss
P=+1+ oy jlo cxe S

Kappa Value P-Value 1Y
“IYNE SN (o Jeb)oads g 0,5 L o laibinl og,S

Y DOV (e Jobdond (o3, 03,5 b J S 095
-[-VF -/ FY (qeo Jsb)J S 09,5 L o aslinl 09,5
“10-A Y (olsS Jsblodds s, 09,5 b s laslivl og,5
YYE SN (o5sS JsbYoads crig, 09,5 b S 05,5
A o) (oo Job) S 05,5 b s lailisl o5 8

Om @Y e 958 Jsb sl gleeg S o
5155 5 392 Sl 3 bl 09,5 g ok cybg, sl i, Terol,
3 O hend (S5 09,5 boad b, sla Sl S0l
LSS 500y G 355 0bsS 5,5, Jsb sl slaog S
Om Bl g op bwgie sjlilivl g )S 5 ead (o,
93 2 ;005 Sl S8 09,8 boad (phy, sla Bl S50,
5 o lailinl (slaoy,S cro Kappa 38l <o (o yeS 09,5
A dplone S
Cobdge ;0 (oge R ady, JUB Jsb 385 (s
Sy, rimly 9 e Sl 9l Segaguil ey
Ot onl 5o ael (GBS sl sy ol U sk e
Dol g y5eb boandl s Gl e B el else
o ish gk s o el el (Sae ekl

Ol e il SIS a5l gl caseas )l oleedld

O3 (PBguo vl Floyd = (bl Glous g (Kbj pele oKL alxo


https://jssu.ssu.ac.ir/article-1-3060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 |

e D15 921y had oS (g y Jokono S (2 T518 oy Y \a=

0o Sl Cwl S Ll 09l 0 S5 09,8 4 S
OloFel & baryo slaie; elge 5 Yo SE sl g aty
el (e Sosaline plebl (18l alS e YU S8
Jsb &5 Gloy Ll ogd vall og)F 4 Cud Sl S g0,
o5 3L axdl 5 Co B Ssl, 5 whioe £l 5,515
il o Sl Gl Gl e @ Aty @b glesil g e
) e Jobre (SaSds; Cools oebie 0
Srasken ¥ alold ()] 4z )0 a5 95 0 pgal S ad
ost obsS Lais g ogdice canlie LB LSl b b
385 (o8 Jotns 0,515 Jsbo
Slalllas ;3 055 sla S 50l, 0aiS 35, Jolre (Ulys
Lasgs 4yl axlllas 1o ool 438,518 sy 350 (GO0aLe
2 2le 5l ead 4y sla Bl S a0l (b, e ¢ Kaplan
@S bl ol el Jolomo Gl alwg @ mly S3
wareis Oledbl ( jials b 3l Feol; anails jiegh ol
(O)EBL 35ete S5 09,5 4 S piglal £929 9 Sl F
S Jls Ll o s S ) g Zamani Naser
Jsloee oy 4 1) plusl SaS doomonr SOl oud 4y
oS Rl ead (1) sla BT gl) o ws S (20,
ohen o Zamani Naser .(V)als 5,155 7909 § (gandels
—ils LS VE Galy SIS VE el dezmer Sy
e wn)S ags JSul JLH SLS VF el
g O odd ds Vb 39St loy b oS o sla SIS0,
S BS p ad Gdgy coniiSela] Jolowe aliwy o
008 gy Jelome o anglie aall 058 b oad (g,
kS Sgne g MU 1) pglal aeldls alS o
o, Kea g Zamani Naser .(YY)og ool Wil  casis
bocasy @ ) Jul 5l oads agd ops (S5 e0l, nslas
ol e Jlummd by, 5 0aiS(phy, Jobre
Sl lapld il pudtns e Jliuzms By )0 3ges
Pl Aoy & Foals @y pglas JEl ) Gy 5 Wl o
ol el 2575 4 ngal o celio (e Dl i plagid
5 hgolie¥ (Glais la,bbe (asuis codS il pglas

IYAYF 01035 (pguw 0 loud (pguw g Comns 6590

rpSre ool ST (g, slapi sl 1 eolitul caizdly
(Edge enhancement) aJ cu4as ¢ (Inversion) aasls 0,5
s Brillmann (V)cw! ae JUS Job i oo
ki Jlos! 3l snr 5 L8 1y JUS Jsb s 285 o Son
ol 5o addlas cpl jo .aidges o, Noise-suppression
VO o Ve A o Gla bl ols 15 5l e s olas
A agh nl slaatdl ulul » ol plnl )1 p g
peas o 1y @b ols> Wlgs e NOise-suppression
=S 5 5l o Ken g de Oliveara (Y« )aws ,os5 Jliouws
Soss xS )3 JB Jsb et 59, 2 1) Wit sla il )
Sl S Vb gy 5l (S 5 ol 18 o)y 3590 PSP
(V1)3g: 00l ol g crge JB Jsb Guend oo VL
O @l oo amlie BB o 4 PSP o5 cnl e
nobal Sgngr (Bl g (SIS 3ly ol 4 s 0515 Jobo
Jsb anl Glp psar caSiusi lalbles SoS &
8,5 18 solawl 5,90 0,518

SoalS b oS g, Jaloee a5 ols olis asdllas ¢l gl
S nsly ol (cadis CuhS Sy g phd (S5
Jsb ;5 Ll as Ul o Sosalie jasis Sege S9d s
Dol g b Sgnge (SWI Ll 0g 485 )3 o 0515
2 Ll ogd logme bl Sl 5l S eg S L
g o 48,5 15 LSOl alols b Ll as Lls 3l S a0l
wlie Soonlice ekl asmi we olisS 8,515 Job
Sgs anls slo 81,50l

Slilg arly 2 03035 g, Joloxa s SE U5 o jlailen
oy >l 3l canl ol gl aisS sl Jolowe SO e
Flonl &5 0)lon phs, (g 4 S A o)k
Jsb omss (035800 poal CowliiS MlBl cose
Zle Sl b 3l b anls anslie ulul 5 0S8
el 28 plly 08 oo pll Cugdgsl, PDL L 4y,
3 Bb e Sl ail e Caonl slls SL3ISasl, g
anl Gl o5 S50, 5 3,5 oo S8 aday JolS Jsb
el ST S5 g 0aS ) Joloe g oe i 3L

O3 (PBguo vl Floyd = (bl Glous g (Kbj pele oKL alxo


https://jssu.ssu.ac.ir/article-1-3060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 |

By.-fo

o)l g SISl Suallye abls

oy poldl ;O LAl CuhS de (SReon (! @l
Ol g g s pre 0aiiS gy Jele 1 eolaiul Ll
5 0l oolinul bogluis 5 alize glyil 5l ol anlllas
OlyFinl aeile) S 00l 1S p5 4z )3 b bad o Sloogas
2 e Gy eSS alSe (2le o (ady; anedly
Jolse sgzg Jdo ap Vb S8 e slaglais ol axlla
S50 Jed 5l BSnaly pgal (o 05 gl oaiiS datase
295 O35 grel g g oaiiliy JIG5 )05 plestul og
sl god o Vb pizen 5 baly; (55, uokew
Iy Bl sbeld e g Jarvis .o il (6,18 5 guai
e & Suop phd paal ColS g ol 8 adlhae o)
OIS g andl Gl e o5 pge phd I VL) axd
b ool 5 ames wond ;53 clacislis sgzg b Ll (YF)ols
bl Slggen asllae oyl s
S 5 Ao
O Jolore oy (nl 5l ool s 4y @l 4y a3 |
9y o 055 Sla Bl S 0]y (parsis CodS Sgnn g
Sl cmlie (Ghgy QM oo alowy 4 ol 05
0l (pdy; pglal o Zel jlew daome xS 5l Sl
3,5, Jsb Ll jo &5 snslad 9,50 50 Soanliv gl

28l dgus o Job (glylo 09,5 5l iinn g 0lisS

References:

@ gasuis Sl gl ead (g, pglal el obj)l plesel
(TV)82gr it o JLluzmd 09,5 5l jp §)losne ok
g oddd aid S A 50 o) Sl aliwy 4 oad adgi eaiSTy
Pl dozmaxr 4 (59, 2 b addllas 3)lge0 el )3 (rizmen
Solsn lie (IG5 ,65 Glrbio Cuwles a5 Il 10 0 00l
Ol 505 dezmax SO 3l eolaiul b 5 conl Oiglase aliBs o 3
Sglad of 3l elod ;o 0aiiS pig, Jelowe oisu il 0590 50
o,5
OO Py 3 oM Jebre (s8Fupl 9p9e o
U Jsb e gt 5o 0f 53U 5 o sla GBS,
Zamani Naser ow;y ;8 el odd plol (sog00me Slalllas
@ baye 350 Jsb e S5m0, OA Gles
a8 (S o 5 ol s (slopls s & ohley
ol dups alize slaglais I e B Sg0l b (YT)al
5 b ol s g, 4 ok S S o ) e S0y
9 0,5 B 28,5 1,8 eais 3.5, Hsed Jolme 5o ;00 ol
4 odd o sladiges b el Swd (Bg) 4 e g
uaM L.)‘)M ;)fo..\.ﬁl...wo dw g KWW u.ws) Jj.lm 4.1.»....)5

1- Zamani Naser A ,Farhadi N, Sepahvand M, Jafari N, Khorrami L, Shokraneh A. Comparison of the

effects of lightening solutions and indirect digital technique on enhancement of the diagnostic quality of dark

periapical radiographs. Journal of Isfahan Dental School 2012; 8 (5): 463-69.

2- Levin B. Lightening dark double-emulsion radiographs. Radiology 1990; 174(2): 574.

3- Zamani Naser A, Ghorbanizadeh S, Mehdizadeh M, Choopani E. Efficacy of different undiluted fixing

solutions in lightening dark radiographs. Journal of Isfahan Dental School 2012; 7 (5): 606-11.

4- Kumar R, Saha MM. Lightening dark radiograph (letter). Radiology 1991; 178(2): 583.

5- Kaplan I, Dickens RL. Improving the diagnostic quality of radiographs by reduction. Gen Dent 1985; 33(2):

140-3.

IYAYF 01035 (pguw 0 loud (pguw g Comns 6590

O3 (PBguo vl Floyd = (bl Glous g (Kbj pele oKL alxo


https://jssu.ssu.ac.ir/article-1-3060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 |

e D15 9200y e 008 gy Jabone S (2 T518 oy Ve \fd

6- Winstanley TD. Salvaging dark dental radiographs. Dent Update 1996; 23(6): 246-49.

7- Shakya S, Ongole R, Sumanth KN. Lightening dark dental radiograph. J Nepal Dent Associa 2009; 10(1):
79-80.

8- Kaplan I, Dickens RL. Lightening of Dark Radiographs with a Superproportional Reducing Agent.
Quintessence International 1990; 21(9): 737-40.

9- Zamaninaser A, Shahabi S, Aminzadeh A. Lightening of dark radiographs by a super proportional reducing
agent. JRMS 2001; 5(3): 234-7.

10- Hosseini SA, Pour Mozal A. Lightening of the dark radiograph using hypo agent. DDS [Thesis]. Isfahan
University of Medical Sciences, Isfahan; 2001. [Persian]

11- Gholamifar E. Evaluation of use of copper sulphate hypo agent for improvement of diagnostic quality of dark
extra oral radiographic films. [Thesis]. Isfahan, Iran: School of Dentistry, Isfahan University of Medical
Sciences, Isfahan; 2004. [Persian]

12- Schropp L, Alyass NS, Wenzel A, Stavropoulos A. Validity of wax and acrylic as soft tissue simulation
materials used in in-vitro radiographic studies. Dentomaxillofac Radiol 2012; 41(8): 686-90.

13- Li G, Sanderink GC, Welander U, McDavid WD, Nasstrom K. Evaluation of endodontic files in digital
radiographs before and after employing three image processing algorithms. Dentomaxillofac Radiol 2004;
33(1): 6-11.

14- Peker I, Alkur MT. Evaluation of radiographic errors made by undergraduate dental students in periapical
radiography. N Y State Dent J 2009; 75(5): 45-8.

15- Ighal M, Chan S, Ku J. Relative frequency of teeth needing conventional and surgical endodontic treatment
in patients treated at a graduate endodontic clinic-a Penn Endo database study. Oral Surg Oral Med Pathol
Oral Radiol Endod 2008; 106(1): 62-7.

16- Ajayi YO, Ajayi EO. Frequency of endodontic treatment in a Nigerian Teaching Hospital. Nigerian Dental
Journal 2007; 15(2): 98-101.

17- Kaeppler G, Dietz K, Reinert S. Influence of tube potential setting and dose on the visibility of lesions in
intraoral radiography. Dentomaxillofac Radiol 2007; 36(2): 75-9.

18- Velders XL, Sanderink GC, van der Stelt PF. Dose reduction of two digital sensor systems measuring file
lengths. Oral Surg Oral Med Oral Pathol Radiol Endod 1996; 81(5): 607-12.

19- Kal BI, Baks1 BG, Diundar N, Sen BH. Effect of various digital processing algorithms on the measurement
accuracy of endodontic file length. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2007; 103(2):
280-4.

YWAF 01035 (g 0ylosdd pguw 9 Sy 0590 O3 (PBguo vl Floyd = (bl Glous g (Kbj pele oKL alxo


http://www.ncbi.nlm.nih.gov/pubmed?term=Winstanley%20TD%5BAuthor%5D&cauthor=true&cauthor_uid=9084254
http://www.ncbi.nlm.nih.gov/pubmed/9084254
http://www.ncbi.nlm.nih.gov/pubmed/1961876
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluation+of+radiographic+errors+made+by+undergraduate+dental+students+in+periapical+radiography
http://www.ncbi.nlm.nih.gov/pubmed?term=Iqbal%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18585614
http://www.ncbi.nlm.nih.gov/pubmed?term=Chan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18585614
http://www.ncbi.nlm.nih.gov/pubmed?term=Ku%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18585614
https://jssu.ssu.ac.ir/article-1-3060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 |

By-fv olen g S0, Sullze anbls

20- Brullmann DD, Rohrig B, Sulayman SL, Schulze R. Length of endodontic files measured in digital
radiographs with and without noise-suppression filters: an ex-vivo study. Dentomaxillofac Radiol 2011;
40(3): 170-76.

21- de Oliveira ML, Pinto GC, Ambrosano GM, Tosoni GM. Effect of combined digital imaging parameters
on endodontic file measurements. J Endod 2012; 38(10): 1404-7.

22- Zamaninaser A, Mehdizadeh M, Gholami Fard E. Improving diagnostic quality of darked extraoral
radiographs by copper sulfate reducing agent. Dental School 2005; 22(4): 605-14. [Persian]

23- Zamani Nasser A, Taheri A. Improving diagnostic quality of endodontics radiographs by a
superproportional reducing agent. Dental Research Journal 2003; 1(1): 24-27.

24- Jarvis WD, Pifer RG, Griffin JA, Skidmore AE. Evaluation of image quality in individual films of double
film packets. Oral Surg Oral Med Oral Pathol 1990; 69(6): 764-7.

YWAF 01035 (g 0ylosdh pguw 9 Comns 0590 O3 (PBguo vl Floyd = (bl Glous g (Kbj pele oKL alxo


http://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluation+of+image+quality+in+individual+films+of+double+film+packets
https://jssu.ssu.ac.ir/article-1-3060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-27 |

e 5920y wld 00l gy Jokomo Ky T8 oy ¥ FAE

Assessing the Efficacy of a Lightening Solution of Radiographic Filmin
Root Length Determination

Ezoddini Ardakani F(DDS,MS)*, Tabrizizadeh M(DDS,MS)?, Rafii Z(DDS Student)”

1‘3Department of Oral and Maxillofacial Radiology, Shahid Sadoughi University of Medical Sciences, Yazd, Iran
2Department of Endodontics, Shahid Sadoughi University of Medical Sciences, Yazd, Iran

Received: 10 Jan 2015 Accepted: 9 Apr 2015
Abstract

Introduction: Working length determination is one of the most important steps in the root canal therapy.
Radiographs with suitable brightness are essential for the accurate working length determination. Therefore,
the aim of this study was to assess the efficacy of a lightening solution of radiographic film in root length
determination.

Methods: In this laboratory study, out of 18 maxillary molars of four dry human skulls, 29 canals were
selected. After access preparation, the root canals were coronally flared. A 25-size file was placed in the full
working length and radiography of each canal was performed one time with the normal exposure time and
two times with the increased exposure time. Then endodontic file was placed 2mm shorter and radiographs
were obtained with the normal and increased exposure time like the former. After processing, one series of
overexposed radiographs with full length and short length were corrected with the lightening solution. An
observer evaluated all radiographs and the study data were analyzed by SPSS16 using kappa test.

Results: Significant differences were found between lightened radiographs and standard radiographs for
the full length group, though no significant differences were observed between lightened and overexposed
radiographs. Moreover, significant differences were found between lightened radiographs and overexposed
radiographs for the short length group, though not between lightened and standard radiographs.

Conclusion: Under the limitations of this study, lightening solution improved only the diagnostic quality of
darkened radiographs for the short length ones.
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