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Comparison of adsorbed skin dose received by patients in cone beam computed tomography,
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Background and Aims: The evaluation of absorbed dose received by patients could give useful information for
radiation risk estimation. This study was performed to compare the entrance skin dose received by patients in cone
beam computed tomography (CBCT), conventional and spiral computed tomography (CT).

Materials and Methods: In this experimental study, 81 calibrated TLD chips were used. the TLD chips were
placed on facial, thyroid and end of sternum skin surface in patients referred for CT of the paranasal sinuses
(3 TLD chips for each area) to estimate the absorbed dose received by central part of radiation field, thyroid and
out of field areas, respectively. The data were analyzed using one-way ANOVA and Tukey tests.

Results: The dose delivered to the center of irradiated field was about 0.79+0.09 mGy in CBCT technique
compared with 16.31+3.71 and 18.84+4.12 mGy for spiral and conventional CT, respectively. The received dose
by the out of field areas was about 54 percent of central area dose. There was statistical significant relationship
between the imaging modalities and absorbed dose received by patients (P=0.016). The least absorbed dose was
for CBCT and the greatest dose was for conventional CT imaging technique.

Conclusion: The dose delivered to central area of irradiated field in conventional and spiral CT imaging
modalities was about 24 times greater than of that in CBCT. Also, the highest received dose was for central area
of radiated field and the lowest dose was for the out of field areas.

Key Words: Absorbed dose; Cone beam CT; Spiral CT; Dosimetry
Journal of Dental Medicine-Tehran University of Medical Sciences 2011;24(3):181-187

oASe

alllas cpl ) > Cund & ()55 Sy (3035 it )3 |y (ssho Ml Wl o iliseo slaygail 1 ilon (2 393 (o) HBIB g Ao
35 dwglie Jsane (Susl (3 (g 9 Sl (sl (5 (0 CBCT (slagygasl )3 coloss (o ol jo> e

b Gl 590 (pesd sl 4 .8 )F )15 ealitul 350 00d 0, TLD adlyy sae AV 3lasi ¢ 055 adlllas oyl gl jolato 4 S gomty )2 (W9
W gl lagil g A9y 4ol «yg0 4ol Cangy 59y 2 iy @ TLD sladdly ald jl )5 (2ly 5 389,85 4l (il Glae 550 (g

S35 (sl 09,5 — (S jlim 038l —laon (S pole olStils = laon s UL 1 Jghe g t
ghazi@umsha.ac.ir : gl Slis - AVV=AYAYA- Y @ als

VAN



https://journals.tums.ac.ir/jdm/article-1-65-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Ohlen 5 U b1 (B w5 Jsese oSl (5 (g 9 Syl (Sl 5 o CBCT (slagygoil )3 phles (oo ol oo auglio

23,5 o3l Turkey ¢ a8l 5 Luibyly (lol 9051 5l axllae oyl p3 . 85sd cand JI361,L (sla g 5 (515 poas cas odisS axslye ) jlow
oSl (5 s S5 5 oSl 0 dysly () e +IVAE[ gas 53 CBCT SiSG )3 (ol e (5350 4l (o 0l oo LBl
o 350 oy OF 25 40 (6590 il Al Gl 2,8 slgh ired b a8 e VEIVNEYIVY o VWAFEF/NY palie s 4 sl 5 (Jsome
OieS ayysh @ (P=2/V7) 3 ol ) clilons (BL)3 35 5 Lausesl g5 o ol sie S glis 233,87 o 1) (G e $55 50 425 (s

g2 bgrye Jsase (Sl (5 (o0 S5 4 o i 5 CBCT S5 & bgye cilieo (2l )3 (rdaws il 59
VF 5900 )5 CBCT (S5 s duglio 15 Jgano 9 Syl oSl (5 (o0 iS5 99 9 (ol e 55550 (255 (s i g M 3 505 A

D il b 5l 25 Sy 4 barye ()] yeS g il lase (635 00 4l dbogiye il 95 YL pimen S L)) il

S50 fgane Sl (3 g £ by e 4oyl b (B )Sgess £ i oo tl0jlg S

o sty > (Cone Beam CT) CBCT (slapiwuuw dawss
Sib a5l eolawl (gl @ bapiwaw cpl 2 .8 Gy sl
aboe &b geme oSl (F (o slaghy) 2 indd

(D) 2545 o o0\t s

5l oolatwl 5950 CBCT olSiws (ylgl (60Mee Yood Jlo o
3405 cdly ;> 1y (Food and Drug Administration) FDA -yl ;L
(R) sl 03,038 5935 4y 5 oas o 51 3litid g o 51 5

ey g Sdm dw polel 4y culll CBCT &SGS$
Slo5 o0 5 03505 w3 |y Jyaw — S8 b 5l (Cross-sectional)
5 Sygo 5 Sb (2l uidg)| slogyeil 3 e 3l s 4
eSS ol Jb ol bRV +) 0,8 148 ool 5y50 (6185 Cidson]
oSl 5 o spgesl iRl JolS jgbo sl sl join
(1) 23,5 Jgore

o g slagin Sl edlitel (gile a3 me Jpol I S
loyiarey (VoY) Wil ohles (8L 390 olie S 20T
bS8l 4 (Thermoluminescence Dosimeter) TLD
Sgycse sled 4 (2 jo3 spSeilul pils) (S seges i gelis
(YY)

ledl 350 CBCT (slagysafl 15 ohlon omly (23 59
Iy Ego90 o.g.\ o 4588 Gldlae 9 ol 039y W eups O:{‘ OB Wk
4 CBCT (sloolSiwd 3959 4 colie b Ll .(AY=VF) bl o sl
o M3 5 4 () psas 150 5 bl 6y 4 g ol
aS slaciowd des jl ohloy calisee sla 5] odaw il 90

A/ S0l anl e o510 oles ol AAY/VY: g

o

LV RY-F

Yl (CT) Sl 5 o Sl oo i 3o

L2l o ) pasids ity clagtsy om 2 ol
592 45 og 4 (1V) amd e polabl og 4|y (S5l (o))
G Gke Voo BV g > el ol > hlen i
NRPB  5)l5 &b (V) cwl  ead 5
o) YA Jls ;s (National Radiological Protection Board)
el S50 dmle 4 B oo Sl Y Jgede apyges]
S cwl Jbon gl g Sldg  aasi (gigledl,
Sdy e glaggell UYL gl
UNSCEAR o)l sdb (V) 8. Jbs |
(United Nation Scientific Committee on the Effect of

Oroslee AV dgus &Vl (60Mee Yo+ Jlw ;> Atomic Radiation)

(7) 398 Ll ozl y3 Sl (5 (o Lales

i)l 2 oSl e glagty) il edlatel p3 sl
lapley dawgi b oS 03 Joane (oB9) ol 9 Vb SE (2l
$93 4 9) SN slagley 3 abyy cnl ekl il
Ordslesy byl ang Sl (Sl (5 (o I oalatul sl 03,135
59 Ll (£0) wloie miyolal 1) e Soogill (ol 51 YL
3 osesl ol Vb dje g pseil cnl o ohles e (YL
() s 8l s Cawb e Sl G aS canl (63)l00
Oblen & (6yieS Abja 5 (2o je> &5 o () gl cnlpl
A 4 6)9p8 wles @l ) alie pgal £9d9 5 0390 Jreod
(V) A0
VAY


https://journals.tums.ac.ir/jdm/article-1-65-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Ol Sleyd e bling loss 5 (Sbj pole ol ( Sib 35l dloes

3 (oS sodate ay g 00 31525 o3l (ol (Useme (5 (o
alto Ly (S Llys b Jlibs olilows 51 0asS igases Jolss
00,5 ool (65 prguai g05] dw ya ,d (YF U VY oy BMI)
Ooles oo baome 905l o 4 il Lyl dloml pglato &) (yiran
(Nasion) 53l5 5 (6w s (SN dy —hiio 4l jd
BY 5 00 o395, gl po bawse 45 Sljlews 51 g o0 (¢ pSo0jll
S0 Jlagt A 55 (65 pued 0] o (sl o o0lital o5y st Sl
) u.:l_’))l LaTLD cwas b Ltbulf)‘ UJLE.» RN 390 9 0o )Jas
g anb j3 due dw TLD 2xe A jloy o (gl conl S5 LS
i dndd dn b (3 ds dw g (19,5 Cuwgy Al ) dae dw
Clie by 03,5 cual (W95 o) Jore )3 9 dinw gl> sle)
St WV ol Laan (65 255 i 0 Sl Slow A0 el &
A5 olisul 9050 ya 53 TLD

»TLD (slada il (Fading) Jlg; oliee 45 cosl ,$5 LLS
oasiie slaie b oS LTLD bws el YA loj cis b
adly oae ¥ olis) wd dplee Wledgy ol Cod 090 ol Jgbo 5o
Sl o 40,8 2a0buS s gl 4o g (J S oleie & TLD
@l 593 )lude S <8 g yierjed 4 barye guonal culps Jlosl

NewTom 3G Juo dalllae 'l 53 wyy 3y80 CBCT gine
55 on 2990 Jyeme 9 Syl (5 (oo i 9 W Sl
ol 5l onliinl L g (obo)l cle) Emution Jae juies) g4
) il slacand (ol j93 Glise @ bgye @l (heos
Gl e Oy 5 obyngal 9oil €9 Ol oo Ay 05
el WA MLambda M Gy L Ol)ln.:). u.xbw
S5 4l Hlow o calises slaciouwd (odaw Cds j9d dunlio
SIS o 0 (oo awdd gl Al 5 W anb o yle
duolie .ab plosl One-way ANOVA (g)Lal 5050 b b yg05]
il claggail 1 S0 om0 (hlen (b Gl oo IS
L 5o (Jgeme 08wl (5 (o 9 Sl (o CBCT) ()30 g5
A5 gy One-way ANOVA ¢,lol 905!

! Body Mass Index
VAY

o=l 53 b AL 155550 la LSl eomen 9 395 slad
Sy (oSS G 0 1y gduto SleMbl alg o Lagiuw
599 oilime aslllas oyl 50 a e Cawd 4 byt (pl b () Kg5y
ol 9 €35 sy 3590 ygeil il 1 pliles (e Gl
oSl (5 o sLaggil 2 lilen (o Ol 593 b plie
ugliie (Jgome (o8 (Sl (5 (o 9 Sl Sl (5 () Jgome

I %)

Lol 5l (5 (ras 93 plie laiio adlllas oyl o
P Jeme (—hp (5 s 9 Sl Sl (5 (0 CBC
I8 duglie 3)90 S35 b (g0 slapwginw 4ol 5l 6yl g
aps TLD aily sae AY s b cpl lya! jolaie 48 S
o3l 3)90 (hlow 593 byl e gl 5 gy g B3
R

s Mg, Cu, Pgg jl aallas -pl ;5 edlatwl 3)50 TLD (slaaisl s
ity 5 o sls 10 b b S5 (cladlgzal TLD (glas s ) Lif
038 (GR-200 (65055 p L s y93S il yia Lo /A
alyd (5] Csd sy g (gl IS ado g0 93 51y Ll
01 15 oS gl S ol 5 (ECF) Wil 5 peyeucs
Lsg o0 <3 jolie 13 gy 99 ol Jlos! g (RCF) boasl s
5 o2lisl U TLD (slaassls sl S 3505 o3lis] aTLD
Pl (4 y5-i8 5L RS i) cpgnaliisy S olStos
S3sb 0955 Lawgd BTLD (gl ol a5 ol 183 L3 )5
iz 5 ool U g ol oyl oSy pole olEiily S,
Laasly TLD (laadlp (il 5 e b6 plsl 850 o] )3 39390
TLD-Reader oS o> o wg cel_w A o8, b
L ¢y (ossio WYL jauiS” i lw Harshaw 3500 Jus)

4l Cong (g0 dpl Cowgy 55y 2 TLD laasly
S ppgad Cap 08 dslye ()lo diw gl Slol g 259y
Ohlos (haw 593 (s B 84S cuad (5)ge lagwgio |l
o5ej] 45 0 ekl lle 5l Byo adllae ol 5 ge dusloxs |

9 sl 5 (o Slaptianms ) rge S ogis Go5l BCT


https://journals.tums.ac.ir/jdm/article-1-65-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Ohlen 5 U b1 (B w5 Jsese oSl (5 (g 9 Syl (Sl 5 o CBCT (slagygoil )3 phles (oo ol oo auglio

Cidppgai Blides o SHST (3 Wil Codd anli @ gl 00l dline (1Sl 393 9 TLD (g auilyd 43 sawd Cod )b (nile —Y Jou>

dpnsloe (55l 393 TLD oadb &,y il ,

(855 o oo 53) (a5 33U Commes 52) s 290 42l o33l &5
VAVE-/- Yao/f Ty asl
I ARETIAY -0/ Y asb CBCT 905l
NAAEIAR YAV/ Y 4l
VAJAYEY/\Y AFVA/A Y asb
YAREIAR SAY/A Y asb Jgone sy Sl 5 o
NAZE=IRL\ YA/ ¥ sl
VE/FAEY/V AVOV/ Y asb
V/fat- /¥ Yo/ Y asb sl 58l (5
NISEIAN S \rarls ¥ sl

(©)po Cuvg) (b e 53550 42l ¥

(i L (slol 53 aadly cund) Adohs 5 Joro )3 9 digw Elix Sl & bgajpo 4l

S preal GLSEST 51 S il Foge B wgaw 4l I (8 gl gl 03Ul 3590 (ol byl - oo

Iyl (oo gome oyt (o ol Juo g 95
ow ! Y& Emution Jdo (pwios Emution Jao _wios NewTom 3G oS! byl o
) -KVP KVP \\- KVP))- (KVP) Sy 5ty 5hS
VV-mAs mAs ). mAs & (MAS) 43l pol Lo
4B AF/AY 4l ) 4l Y/F yuie (Scan time) Sl loj o
o o /2 i ol o e <14 (Pitch) b3y old
______________ &5 e V0 G5 e ¥IVA s basgh ()5 005 dle 5o
agb ) a5y (Rotation time)  yis > S oloj
456 Y LY (Delay time) PL ol
so o ¥ udpg Ve e (Slice) o iy cuolses
ol 0l Laidly

Gl 93 ol 48 conl o] Lo ) Jghs ol uiomen

LSS )‘ oalawl Sygso ) u_w.»b u‘.)_m d)j)A 4l UJLE.»
R VY 298 53 (Joese (b (Sl (5 (w0 o p g
i 590 48 Cunl Jbb > cplamd o i islidl (] YY/AY)

LSL—Q(J‘ UJLL:_»» uA_'> 39° OB PNV J9A> o LY ¢9§JL¢J&
9> 33 (il 3 Ld 5l z)L3 anb) CBCT (4050 y> diw glis

el Lyl gy il e (g3 po 4l o s jgo VOF

ol Y Jsda 0 b ppeal gl ST 1 S s 0 eolaiel 3)50

VAY


https://journals.tums.ac.ir/jdm/article-1-65-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Ol Sleyd e bling loss 5 (Sbj pole ol ( Sib 35l dloes

JRRTZIEIeyeT a5

ol o 0dly L5 Y lages

- 20
- 18
rle
T 14

B cper r12

B s g oo

N N

f 1 1 f
L= N A -]

b Son Adgui 1L Azl

2 0 Aliseo GCioumnd odan i 93 oyl i Ao ) 415405
Jgore (2 (Sl (F (ow CBCT (505 0y b ST 51 Sy
Iyl (Sl (F (o 9

5 345 4o 9 S

Aol oo Gl jgd adllas oyl )5 odel Cows 4 @l b
el 00 3y90 s (655 o <V dgas )3 il e (655 e
Sl pobs slaasl b 38le5 5o (VY) Ivanivic g Ludlow dsllles
PS5 ) edlatal &0 )3 o le (e Ol 93 &S ]
Sl oslaiwl ©ygo 33 5 (695 o VYV B o/ Py gl ()]
ool Cowd & ol A3l o )5 o /05 B +/+V o bawgio ALS
il A Ld 5l a8 sl a S ol L piored yols ddlllas )
2) B e 53550 apl (e Gl 593 70T d90> )3 (559
OhlSen g silva aslllas )b 0 dlys 1) (6,5 Juo +/FY 250>
i) S e Y 350 1) Bl (xaw Gl 593 (1)
YV 593 (eSS pogmad )3yl qw)p gl b &S Cusl 035
D) cisllae il ald 5l 2B Sle gl (6,5 o

Sygmo 5 4S cal o] Sl (8) oK o Tsiklakis asllas
39 0 3,5 d sl odaw Cla 90 e Wi I eoldinl pae
o (535 slroge g Mgy g 29 Wl (65 e VEV B NE
Ol Al oe 8Ly (S (e VYA 5 +IYY oo (5593 iy

Py abgw d ol ol 590 &S b adlas claasl b 55 dous

Cawl dﬁlsﬁ Cowl b.)s.o.} ‘_;:b))‘ (_g)fu_lm '/;'\ .)9J.>

VAQ

ol oaly L iol3 8l ol YIVE 29ds 3 055,50 dsl oo
8l s (g (raw la o0 oS cul (S mls (pioren
S iS5 9 CBCT SCisS 90 50 ((6)dio datd 4 s b)) il
Ay (ST SN Jyose (b oSl (5 (w0 ) pgeas
2 BB Ol K03 (B9 g 655 o 4l (rlaw Ol o> aulie
S sl (gl oatiS gl (odp oSl (5 (o S gl S5
599 AXID 9 IV G b dey (B (e ()5 4l g a5, 4l
3y (0 S8 1) e 655 o 4l (raw ol

S350 dl (rlaw Qi 9 48 0 (LS (iores @l
338 Syl (Sl (5 (0 3 ppgal SIS (B ol
9 3S9ys (P iz o3 bl .l (Jgeme (B Sl (5 (o
b s)loisine SMBI ()l 8 S5 93 )3 (e (26 (25
Al o len (e w Gl o0 addlles ol il S0
sl 08l (5 (oo )Py pgal ST 53 (Ll e 55550
oad olsjyl CBCT SisS jl YL (ol Vo/8) ol Ve dgas
S5 3 5 dBgys Al (s ©Aa g3 (piren el
F VLl VI¥ 93 33 Sl (Sl (5 (o0 ) g
Gl jed dn S &S cul S5 bl )8 byl CBCT Suss
Sl (5 (w0 P gl SESS 3 (e (550 4l (o
Ll 392 Jgase Sl (5 (o 330905 ST 5l Somly Jl !
Ol (b e ()5 (25 5 3595 (e Gl 9>
Do 5,b A

Cnm I ixe B3] 3439 One-way ANOVA (¢l 405
g3l (P=e1+17) o L |y (il (8450 593 9 bossesl g5
8L 90 50 (gl iz glay 4 S sy L Tukey oSS
sl g Jgame (Ssl (5 0 (9031 99 3 liseo L& 5 oo
;L0 One-way ANOVA 90l uiomen (P=+/2F) 3,35 3959
A99585 4ol b e (63550 (B9 50 593 o Jine bLI)I 3g29
(+A) (Simod oy dislons 9 (e (2)L5 (2o
39> 9 S ppgal ST g95 e dbaly (w0 (61 Lambda
ST g9 ol YU (Siaan j e (g5 (xaw Gl
I lamalio Sl (L 1) Ghlew (v 593 9 6 g
Sle S5l Sy el aciend (oo Gl o


https://journals.tums.ac.ir/jdm/article-1-65-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

oiSan 5 (S 5B (5 5

Jsese oSl (5 (g 9 Syl (Sl 5 o CBCT (slagygoil )3 phles (oo ol oo auglio

48 ol (S (B oSl (5 (o )P gl SESS > (b
599 AXID 9 IV G ay (B e (25 4p b g a5, 4l
Cewd & @l L)l ge by |y Gl (55550 4l (o Gl
9 Silva e an o (V0) ol )LSen g Ludlow a_dlkas ;> ool
jo> pialS by (998 allas s b 38y )3 55 (3) e
Al oo (el A )l Sl 4 o)
95 On B sine bL )l g2y oaimd (L5 Sl (qw)p @l
il 593 (e 48 ygb a9 ol (8L 593 9 ayges]
S5 amy by ol oy 9 CBCT S5 ay by o
8L 59> (ke adlllas (pl )3 a2 5 29 Jgeme Sl (5 (o
Sl (5 (e 5 VL (Jgome Sl (5 (o0 ST 3 5]
59 2 1) s oboisime glis (g )lol 2 @l Lol 2b 5138 e
5 Jgene oSl (5 o 0pge3l 99 o Cilies blES ) oxdaws (285
I aine M (Sl il adllan gl cyan 215 Ui s
B (Ple 9 3ey 4l L e (500 (2195 3 592 0
Ol 550 4l Gl (Gl 59 (VL 4S5k 4 g Gl

Lol wbawbm)l C)B @\95 dl).g ‘_’j UJ)""’SsLSWL’

(1288 9 S
Sl g Olisdod Ciglas g )b ool sl el (alos
ool LT Ol Il ol pueli laen (S pole oKl
S e gyb ol a2l 3 48 ShlSen (alosy S

1- ICRP. Managing patient dose in computed tomography.
ICRP publication 87, Annals of the ICRP 2000,pp. 1-41.

2- Ghazi-khanlou Sani K., Jafari M.,Mohammadi M., Mojiri
M., Rahimi A. Iranian physicians' knowledge about radiation
dose, received by patients in diagnostic radiology. Iran. J.
Radiat. Res., 2009;6 (4):207-212.

3- Juric A.G., Bongartz G., Golding S.J., Leonardi M. The
quality criteria for computed tomography. Radiat. Prot. Dosim.
1998, 80:49-53.

4- Mozzo P, Procacci C, Tacconi A, Tinazzi Martini,. Andreis
B. A new volumetric CT machine for dental imaging based on
the  cone-beam  technique:preliminary  results.  Eur.
Radiol.1998;8:1558-1564.

Sl 35 593 (VF) o,LKen ¢ Loubele ales Ll
Lol 5o aS Cowl diwsld Cyguwg ySuo AY B VY 2545 55 |, CBCT
Ol L |y ol ol edae Jdo bl o jols dslllas slaasdly
393 S A f5e 93 (1eSS g (e D90 S Jde Colis
Cwsld 1094).0 asdllae ‘J)‘ 5 UJLE»)
o Cda 93 (lise o5 3l LS (pimen Sl oy @l
S yppoal SST ookl Cygo 0 il Gl (655 10 dnb
OBl (L YYIAY) 2l V¥ 0905 55 (Jgese (s (Sl (5 (o
395 aallas 35 (VF) o)),LSea g Loubele .o 2> o oL
¥ 2505 D MDCT (sl i g0 590 45 Sdg05 (6 puS Aol
A8l g0 CBCT (sl Iyl pl Y7
oMo (635 30 anl )0 Hlon (Hdaw Cds jed adllas ol 50
dgd> D Jl)u_w] ui_wl g d)]b).g).w_.d M 5 u‘““”l"
oSl (5w sy gl ST 0 58 Adg s sl odaw
Oizen 5 (V0) o)Len 5 Ludlow aslllas 3l Jols (slaosls
Gds 590 sl B il b 38l 50 0 () e g Silva
i) SV sl oSl 5 o slogssesl o 1y hilegs (o
G 03903
u_>]9_$ u_xla.u: TN 390 &S sls uLM) adllao Q;"I @L: Osred
Mo 150 (295 9 3550 4l (e ol 3 dnlie )l
&b
5- Tsiklakis K, Donta C, Gavala S, Karayianni K,
Kamenopouloub V, Hourdakis CJ. Dose reduction in
maxillofacial imaging using low dose Cone Beam CT.
European Journal of Radiology 56 (2005) 413—-417.
6- Lecomber AR, Yoneyama Y, Lovelock DJ, Hosoi T, Adams
AM. Comparison of patient dose from imaging protocols for
dental implant planning using conventional radiography and
computed tomography. Dentomaxillofac Radiol 2001;30:255—
9.
7- Ekestubbe A, Thilander A, Gr'ondahl K, Gr ondahl HG.
Absorbed doses from computed tomography for dental implant

surgery:comparison with conventional tomography.
Dentomaxillofac Radiol 1993;22:13-7.

AV


https://journals.tums.ac.ir/jdm/article-1-65-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

) lg ‘Y‘ b)l.o.a.d ‘Y\c 5)9.))

Ol Sleyd e bling loss 5 (Sbj pole ol ( Sib 35l dloes

8- Palomo JM, Rao PS, Hans MIJ. Influence of CBCT exposure
conditions on radiation dose. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 2008;105:773-82.

9- Garcia Silva MA, b Frank Heinick UW, Bumann A, Visser
H, Hirschf E. Cone-beam computed tomography for routine
orthodontic treatment planning:A radiation dose evaluation.
Am J Orthod Dentofacial Orthop 2008;133:640.e1-e5.

10- Robert JA, Drage NA, Davies J, Thomas DW. Effective
dose from cone beam CT examinations in dentistry. The British
Journal of Radiology2009;82:35—40.

11- Ludlow JB, Ivanovic M. Comparative dosimetry of dental
CBCT devices and 64-slice CT for oral and maxillofacial
radiology. Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
2008;106:106—14.

ExSsn Olie )l IS o (i ) 3] Mol d (pluae -V Y
s sl (B  Ji50 50 B aMiga3l s B S5l (b 5 (e

YAY

HY=5-
13- White SC, Ludlow JB, Davies-Ludlow LE. Regarding Dose
Calculation Radiological Protection Recommendations 2007
International Commission on Radiographic Examinations:The
Impact of Patient Risk Related to Common Dental. Am Dent
Assoc 2008;139;1237-1243.
14- Loubele M, Bogaerts R, Dijck EV, Pauwels R, Vanheusden
S, P. Suetens et al. Comparison between effective radiation
dose of CBCT and MSCT scanners for dentomaxillofacial
applications. European Journal of Radiology 71 (2009) 461—
468.
15- Ludlow JB, Davies-Ludlow LE, Brooks SL. Dosimetry of
two extraoral direct imaging devices:NewTom cone beam CT
and Orthophos Plus DS panoramic unit. Dentomaxillofac
Radiol. 2003;32(4):229-34.


https://journals.tums.ac.ir/jdm/article-1-65-fa.html
http://www.tcpdf.org

