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Abstract

Introduction: Cardiac CT (Computed Tomography) angiography applies as a pre-exam
method for evaluating the patients with medical problems in their cardiac arteries. Due to the
high delivered dose in this imaging method, dose reduction techniques and imaging strategies
that serve the images quality with minimum patient dose are the subjects for investigation and
research studies. This study will evaluate and discuss the clinical aspects and dose reduction
techniques in cardiac CT angiography briefly.

Methods and Materials: This research is theoretical and analytical method that was
performed by searching “cardiac CT angiography, radiation protection, and patient's dose
reduction methods” key words in the Google Scholar, Science Direct, PubMed and Scopus
web sites in terms of content (Content Analysis). This article was written based on the 10
chosen articles which were found after the research in the internet web sites.

Results: Various applied techniques like tube current control using ECG (electro-
cardiogram), X-ray tube voltage reduction, scan sequence changing methods, greater detector
coverage and working modes with higher pitches are available in cardiac CT angiography for
reduction in the delivered dose to the patients.

Discussion and Conclusion: Several applied strategies are available for dose reduction
in cardiac CT angiography in daily applications. Most of these dose reduction strategies which
are useful in many patients can be used in most of the clinical cases. Nowadays, many of
techniques using dose saving algorithms were presented commercially. It is very essential
and important to adapt the scan protocol with any possible dose reduction strategy for every
patient as mentioned in the American heart institute scientific meeting in 2008. Combination of
several dose saving algorithms are usually feasible and cause to more effective dose reduction
in cardiac CT angiography.

Keywords: Cardiac CT Angiography, Radiation Protection, Dose Reduction Methods

*(Corresponding author) Amin Banaei, Department of Radiology, Faculty of Paramedical Sciences, AJA University of Medical
Sciences, Tehran, Iran.  Tel:+98-9372268395; email: amin.banaii@modares.ac.ir

34



™A ).qu (g 6 lasis (> jL Jlw

wdd (B39 BT J (w8 ol ylow S5 D>

Yol DY T Sl el

Ozl 0l T (S5 she oKl (Sl g 0dST21S (835 031,) (ol 550 (S5 985 0557
Q‘ﬁ\gﬁ).)@uw).hg;ﬁjsaliiil:s&ﬁfﬁbﬁ.}Aﬁﬁ&{};jb}ﬁr

oM

53 IS (615 Oyl gy 2 811 05037 iy €5 Sy g (B LS 55T (5 g (5013 5 55 b3y RS
Sl 51 a5 555 2ol gl basesls 2 2 sl 5o ) 53 Ollen VL 555 s a5, o )8 e B slaOL L2
ol e ol s Gl g anlllan 5 g0 (il s Oyl & 5Ll Sk ST Lol L 1) 593 0 0S8 Shs,1 0 5 o8
a3 n 513 sy 350y o8 1S 55T 5 o 3 595 A ety s sl et aties s b a

A slae I g gzt i (ContentAnalysis) | g e 6 50 4 595 Blod 51 5 (6 s & Sl G ol 595 9 8190
science «google scholar 3 | 6&6@"4_‘.)3 Olylew 593 Jals Gla gy 9 o5 p bl 8 Ls.é\ijﬁ &
goddots F s allae Vs ool S & SV Oles 1 ¢ gt plrsil Sl dns w5 plxil Scopus 5 pubmed ddirect
el 0deT 3 5K 4y dlie ol 0T Lulad

b s Ol J 287 sl e (63 5508 Glajhss ¢ ol 1S 55T (5 o 3 Osle 593 a8 ) slate 4 Haaidly
Gl 5 56855 @3l KT [hb g Sl g s sla sy e oSS! 55 g Sy 2alS  ECG i o3lizul
.,ujl;;,waléuétjfy_;ﬂé@,UuﬁMuﬂf\),‘,;umfé\ﬁ,;;ﬁ(mtch)r\fp
O};f'r.aule..sLg}?b:.wld..\:a;431)’5)6\.»,:)56\}3g.,JSCT).aSL{U)jerf\jjsuulfd\ﬁ:@;%ﬁgw
305 s b a5 A1 5 g0 0l (63 525187 Ol slas 51 (6 5kms 53 457 593 0,53 (Glacs 51 sl 1 (6 sloms it o 2uns 3
S (6 oo LSS i Ol Yo A b 55 15 ol Bt o pake s 55 45 lailan 5,5 13 03Lizul 3 5o
S Ll $5,8 5 et Dot 5 KD G| ()l Dy 50 4 O 55T o (ilen S o eolizal 9300 55 slapz S 51
3,5 85l (o3l il Sy g s 593 ST (Sl San (551l 4555 5 3l eslizl b e 2 (s 1y oSl USG5
Db MBCT s 253 (b 553 55 S J 50 S 4 oie 5 Sl os Y}*W’ 39303 ﬁu}g' ok ol

4 ((CCTA) Cardiac Computed Tomography Angiography) J‘b Ao
dud)waeMuwé‘jQ‘)L@f&})ﬁﬂb)]ﬂ&&)ﬂ u::_}) 4@).’ 4.«.4“)&«4‘ Ju}: Jv&w\ L;La:)f\fj b.)j:.ws/ .)J.:)ls b
595 S Gl sl mal 5 206 a0 Al e B saol Sl Glp i Sl K LS S e G s

ook Klodal 3 i 5 andllas (gl oage (S0 SIS Ol s o S S 55l 5 o dgems 2,208 ol sl B ool s

Ol g ol (S ke o8l ¢ (Kl e dSils (55 52500) ol 52 35555 05,8 s Lol (s sl ) 3
amin.banaii@modares.ac.ir : S s I sl +HAAYVYYPATAO ;- yils



a3 o )3 s 3sgely B S 5T 5 w55 5

b 95 9 Mg

Isome Jobosi o 5o as Jhg) Bl Sl 5 ok 750 5l G
(bl o lal Bl (g S (laels smia- L (Content Analysis)
sl €)M ¥R ‘_;Qj}lﬁﬁsb C)‘JS‘ nd‘w 6\.&)[9;:."
google scholar 3 =l L;Lmlfil%): SR é‘y} SralS
(=L>,L}\ Sl .ol ai S ¢L>,=3l Scopus s pubmed science direct
_}bmo.«\ij'fﬁ‘dm K caJﬂwac\{Q‘ywO[ﬁﬂ)"zW
e odel 55 5 4 i ol 0T bl

Lasy

ECG leslazul b s 0L o J x5 ile alises la s,
i S I F R e s oK S s S el
oalS sl xi (Pitch) flf Lglacdl 5 5855 gsla, a1

ol il S 9 Sl pole alzo 0

spiral CCTA (5| 3 o2ub 50 53348 Llesls LS 38 S o
S lalie (F-)) Wab o ) sew Je YWA L £F Ol
3L S G S3e 555 oS den g ab e opl Sl
CCTA _iala3l 3,50 1450 555 Gl 5,05 553 2alS 351zl
S o VY odd S R S5 335 4 S AAOMGyxem
Olee (S5 32 ol slacidist | 5 sl an 815 5003 58 o s
Lot o 45 .ol a3 5 sckalie coks plowil (gl oo
Aas e 0L 93 fals (VL sl

35 0303] i Olge 4 adndS andldle &G Olge 4 CCTA
Laslile B (bl i las la el (gl s apm slas )2
33500 S i e 8 25 5 s S8 S8 S
503500 S i sle 555 2alS (6l o, SN 5 By cpkir
S ra23% o83 51 5 o 3 i e ISl 2 28
Al e SIS 5T G o

Sl sl s s b slaais e b 4 ol s

A

Jo 4 Kb ey S5l g PP L E 5L ke (AL sline (5 slag 5 53 ECG 3l eslital b s OL o ks J 28 s sai - ISS
(C sl a3y 5 1S 03 903 (5512 5 2 308 s 56 51 0153 4l s> 4 g 0 iy 45 Uy o At B L e (B Il 5 oS 5 55
@L,ﬁ,ddlﬁ“s&u;ur\fuoi)mmAf‘,;,;ogﬁauu:atsgnﬂ&_,gecmmd.sg.mt,nﬁ‘,wg,aﬁg&u'c;g,uﬁ
i 35 PR L g 7515 B 0 i S 53,15 456y S Vo 2 ol 5548 (5o 53 ol 0 iy S g () 5 (D i Sl 35 90
Y (Pitch) o8 Sl s 45l 5 ooy £ ‘,,u'c,;tgd,uﬁd,,ﬁﬁuﬂc&@Ece(E Cdls dal g 1 55 g5 YU el 53 a5 DL 8l oo



B GBI Seu BT 5w S ullew ey Cibla>

< GJlaw JULs 9 by ol

ok s el 8 & $hls &Sl JShles 3 ECTCM
\)d,.ur:i)jinszémki;ﬂm@m);j\jzﬁ.m
5 Ol Ol O 4eS 5 Jall Celias s ool
2 3 &S 3,15 ol MinDose La(..:wjf.!l ol ol S s e
23l s 1 s 0Lz w8 nl (el ey S
SIS Y e 5 il ol 5 sl S s e
b 59> pals s iy L.SL“;P"%J)Q‘ oL e e
Gl o O gi 0L o a8l as o5 Lads dal g 7Y 51 A
5348 53 K3 iy, SSasd o JS 0L 2 A s5de b g sl
Sl ol Cfb Lol S St &S 5 laslKas
L oSl s s (,:,.{)}_Ql ol .l surecardio prospective
Jsmlss ST 53 15 0L 503 505 gl gl 5 slesl 5o

U YA RV

R SATS ‘ﬁlf(s.a
2315 g bl 28 e deed Jl ol g2 5513 5 )3
Pre ) 255 el 0l Glad S o Sligy L aS 2 2 o
0303 (i g e STl o e oS el (5ol ol s S n
\)J:,:ﬁrlfj\.majt;.-ld;éL;VpL;u'CJ;..x;s@oLg\)ou
wﬂé\ﬁLJJ;&&U)}JJ&S@QJ‘)}sMJ&
Slaaior ¥ il 5w sl Sl ol asy YL S
ij«_(,;Ujiilwl.,\;,l“m)@;uﬁﬁyﬁ)ﬂl
A S o b e B E S S L1 e S =
cu;)jiﬁj,;ﬂgmqﬂpygsducsﬁofw\ o)
2 Slasd e 5wl b 5 ln Sl banlie s
J3ECTCM o 2y (5 28 L Wilg o 3l cpl s glas )8
sl 5o sal (3lesl s g S LVL 5 5 5L ol

J)_)fd‘f}k;\.uc\;-ﬁbd:m

Sy S Vs SHy S (2
Cv,-o_.-ﬁ\.>ﬂ.'g@<=l>_u'l¢,}jjk§w~jw)lf>},w00TA
2 Ol 35 g kS Ve S b (g SNl (5]
SWs me bsss &S L sl e 53 als Cel ol 5 ol

S Sy SalS L gl 8 Sl s 4 S e i s

ls gy 8 S 55T 5 e 53 e o s 10T 55

.;ﬁ&&‘aﬁuuijjdlj\&ﬁ@@)}gul:\ﬁ

ECG jl eslinul b g 0L > J =8 (I

(ECTCM | ECG-controlled tube current modulation)
CCTA L3> iyl (p e Sl (B Ol o 75 L Ohle 03
Sl b w31 s (3l 5L oS e s 4 s
e ol b bl Jilu= b5 (5 Bl Jsals
03 el Ls)ﬂ@z Slaesls 5l 63k3 Olsee o) ply oy ol
38 e 3L e 5L 3550 sl (s3Lsb gl 2 RR 65
IS s 0Lz OgeVisds L &S (ECO) ¢l S 50518 5 Sl
355 Wl gde Hlay BCG 4 o 55 b Ll 85 o 5 O o 358 0
Lk anils [ ab g s 56 Odemy o808 &0 s LS 0L >
o3> OLES 3L IS Ol 1Y o 0L edilel o3L L3
¢@ﬁjﬁu:¢tsc,;pd;5ﬁ),k@5mcm S Sl 0l
() lamdlan ;3. (F=V) 353 o 5 o sl b 615 2 o gosas
5 oo Il 53 Jaale3T 5550 Olslew 31/VY (5l LECTCM
awslie H37Y0 350> J3DLP Jals Col 5 ol ol oslin]
s acnl sl (iles ST eslinsl ECTCM 5l 487 Shhbes
Sladllas Lol B9y cplas Sals 53 el sdalie LD
cnl Sheslinal 5550 glagi ;SN paman 5 i Sliiss
L Oblan 5o il o 4Dl P 5 o Slagiacn 53 )
St Vgans J g sleil 3 LI 3lasl 8 VL 35
Sl Sl 5L 3y e et sl ClS 4 ol
L L ECTCM 05y sl ol (S0 S gt 528 (505,
g VL 5 3 el oS g belS 0L 5 eslinud
o3l ECTOM o (g5 IS5 55 (slaan 5 oS0035 8 oas (4
FALcla s LS 0L amio Ly Gillassl 5551
IO JalS 0L o Lag 5 S el 5l eslinud (;K;A s e 15V
3 SOlad ) S 3 sd 63 5,8 WRR Sl e3b Ve b
S8 e sl sy elsy ol

03 sy o) ECTOM wib iy )y Sl Ol o w0 a5 L
313 el CCTA ialo3] oy oS (g1 Oljles 79A 51 i

o3l U jlews 535 el 33U o min s ls s 1S Wla S



1790 by (g 6 jlosi (s jb Jlw

ol il S 9 Sl pole alzo >

S ol 8l 0dd 3551 2 330 593 ol 00 ()15 5 35 50 Sl o5 b S Sl 5 oS (S F55 L (sole 53 CCTA  godi oS Y JS3
djijW}(B)}ﬁ})jhﬁo&})aﬁgblgfij(A) .M;‘_;ADL.‘LJbc,..n‘)dj};b\gf’&&&q-‘,ﬁ’a.\.ﬁw}if‘}Qiﬁ.‘.wluﬁ\’lfmSV

4> ,a Jals el ECG- triggered sequentional scan mode
Sl gy (51 s S ol 5 sb e 50 553 2
&&wlgﬁjby.whﬁkfule\fSOqumﬂﬂ
oo ool bUA) sl eis S 3 me o5L 53 CCTA 3 Sl
S Sl Bla s g b ( (Sl 5 el flf < flf G [P
xSl a by e a8 B e o o el i e
5 5en oyl oSl o b5l 3 58 e oy seo (AL s
o bl Ole (5,81 (ghls ahaioms 0553 4tenS &) 50

S o S s DSl 5551
ﬁbjisjyélw:.g-):CTMQ,@O\\‘GJ&J):
G5l 8l a3 ST S A eals OLES () s Sl
551kl oledbl g 4 ol o s b g 3 (/£ Y/Y mSV)
(ol Gl b aS (g 5r .:.s_,fva odalice (V/# £0/+ mSv) CT
S Sty ssb sy 53 (pl Ol peal CodS oS sl ()
O3 sHiral Lo 5 S0 55158 53 (piman. S oad o 5li5
Ry CodS 53w O TVA o3Il a4 (g5 s (O0)
Sl peS GBOL,2 # 5 L ol P Gl 3l sl DL

Llasls ¢S % Vobeat/min

D) gl slas 51 5 (C) oty sled 51 S (g ¥ aze

333 5 o3l Sy kS Ve (Sl US55 05 o0 G5
US55 5 40 s s S Vo e ST 51 ool () (slanllas
355 A3 0V s Lol s S (gl s ShS Y
S 2 L g Lhll s 4 el 00 Ol Bl
S A Sl 28 055 L olew For (0) Sos ad 538
A oot 205 YoKgMT 5l 268 G o o bp S
S50 Y Ol sl kS 5o Sl Ssls s 5 a S
(s 2SI s 53 LA s a5l L sl 0L
S5 IS0 (85 0) Sldlas 5l JS (6 8wt G Ol 4
LpS kS 5l maS Ohlen gl pons e cds S Ve s
I ACCTA [ilasl o &S YaKg/M™ 3l a8 S o 2L
i oS ol S35 BB Lol e Jlatds Sl 4 LS
o5 s Sl JS 5l cds s Ve IS5 5,08

3 gl osliial 6 5

(Sequential Scanning) JIge SKwl (5
OF gt oS 5450 plowil 0s oS ECG L Ysase CCTA

J:’j) lJ Q‘_,:Lfﬁ A e)l.} Gﬁa}s Lfk'j 6[.@;9‘J§\)Ll JJ



B GBI Seu BT 5w S ullew ey Cibla>

0 GJlaw JULs 9 by ol

JS 03l o3 Llg oe cnlpl cdins (2 1 (6t pome Al
i St A3l il (208 iy a5 Sl
o lIAvmm (g5l KET i g sCT sl YOF (513 2 o poss
Wl 5 Sl S 53 Gl gy o B S L LS s o
3550 LSl sl U aS Sl AQ 3 55 ol ES sl 44 LS
555 45 Sl ol o3l QL& ((VY) Wlad S 51 3 gls 0 s geas
Sl S gl g Imsy ilesT gllas L fmsy e Sl
S gl YfmSY alesl glas LV/FmSy 5 JLis S
St b 2 555081 B ol il el 03 51 Il (S0
L;)lﬁéabduw.wlwm&lﬁm Al $F L
oIl YY 0 (gll3 a8 Wlodd b me 55 (gl [l (slaL
5 sudllas oS il e te Bl VP 5L ST cligy U
S Glandlas 55 L5l o @l B jlen S5 olralr 05k L)
Llosls plasil ko (e pl $55 2 (OF) 01,55 5 Rybicki
Sl YYMSY (glas L VAMSY 2ol 555 oS Liles gad 3,158
Sl gl o YrmSY glast LVFmSy 5 JLis oS Sl Il
plmdl (Sl gandllan cpir LS ol 35 Jl el S
L S5 5SS nl G i Slllas 4 5l oS cnl el

&l CCTA Ll 593 55 Jall7VY (V) ) cblis aadllas s
oSl Ikl s bl s Ll S (Sl SO

(F USC5) 355 o0ls OLES W15 o el
Sl s sl CkS S 1 p e pl (Dl ol S
ol s LS e slais 1 dil e YU JLss S Sl
glie LB gy cpl 5o el a5 glal CokS oS 5 e
allas ool ol 3L asiel 3l Jsene sla s, b
)50 g3 CokS S5 p |y Sl gladl i bl

Aas e 3 S

FE o @ilKal iy (o
It S Sl Sl 3 ol g3 some gl (slac s |
S sotoes oyl 255 5l a5 55015 plailan diten
Ol ol (K &8 | il e Sl & )l 0 o
L s sgmee 53 50 1) 8 Gl 22 51 s sla b5
Voo Jloti S5 Sl 5 ol il o SIS L

05k 2l B 0L s Kl
St 08 & by o (sla il pl b OAS 55 455 2
Sy (sl Kl A 5 S5 sl SLSLSET L CT (o 5

T0%

B0

}UMAS‘)A:JSJ?AY'" }‘J;as‘;a_h}ibbjg&)ﬁdihﬁ-.r‘,:‘}d‘s'u&{}ACTM&)}YQ(@Q\’}‘A}G&N‘QCCTA—VJQ
wJémlj4:'-,'?h:d.’éudl.h}u).:a.MiC....n.:A.:ﬁ}\-d..\.b.:wd:&bR-RajL:Y/\' G/8e J}bd;#;wb\.ﬂbwh.\.}:}md"h\ia

ol 0 0313 3L SRl PR Z OIS 7 o o 3 il 0313 DL



1790 by (g 6 jlosi (s jb Jlw

i o) B Aol Ok 5 F CndS Caro 5 L sl LokS
ab n (Cely B 0L 5 5 o o e o liss by s )
RIS S g5 LS V) s oS Gk 4l b abak f
el S0la 558 oo Ol) Jle oF 5y 075 S 0511w Y
23 il geal St S LYY Olsles aen 6l 1 goad kS
SOLeDLP L3 57888 g3l 4 L ol 13 slaciass
L V/SPMSY sl 3,50 5 355 b ldds L ol 45 .35 V) ¥mGy.cm
Lok ialesl Ollew Ols 45 als Sl gsean +/#mSv (gllast
Sl e bl o il Vo KV 5 VY KV a5 51
335 Llazils 26 e gla s slak i (Sl Las
Sla Sl 53 2 AmSy gl L +/AmSy ol 5551 ol S5
AL 0 VYKV (gla Sl 5 +/YmSy (glast LY/AmSy 5 ) KV
ol yilosl 1 gead CaiS 3 xe LCCTA 51 & 50d G Ol e 4

sl o3ls b ¥ SKE 53 YmSv el s R U e L

ol il S 9 Sl pole alzo >

(High pitch mode) YU flf I (G

03Uzl CCTA 3 ol 555 2alS (gl o a5 5lome 5 o 51
A2l e et 53 CT slagitons o3 Ll UYL ﬁtf G [P
)LQ-:-}C»D'JASW\‘S‘QJ"J}‘rKQ‘ﬂMQLﬁYl{)JS‘)#L@
Slad 58 o Sligy 2 ol 5 0 Lraler (6 B 250 2 8 o
OLEs ala3T pl8im 5315 s o o iy 3L o el 0l
6‘%&0T6L&W})ﬂ)@@l§%‘d}ji&?..\.h.)&
Juwéy)b.(\\c)w\e.&i:j.bw\,Oé%rgg}‘}:ﬁl{
o3l 93 X U (s 0552 Ll b (Glanir 53 CT (lagionws
L ins oo cbaesls (5o 03,5 JalS (6l LT 51 5855008 Ol s
vomSec slej p5 895, slls &S ) (glanior 95 LSL“W
Frem/s o1l a il pls 3 ey o5 S - s
gl ple s YeemSec 31 eS s |y A3 Y emm go5L Ol 55 e
(7 JS) s ploil b a2 5o Led Jsnlis 50 G b o

Sy g o V0 -’.9-‘-’;“-‘-5";':4.&?:}39-\JLfg’@MLtCJ:‘}T“ﬁ:;-"ﬁCJ‘éMf" 22l s oml B 7 5L sl 3 CCTA  peai kS Y IS5
.rh\ig'mj‘gr.\j}l S ¥ (5Ll (D i oo odes 0L 55 (C L B ol 0L 5 (B okl omb 2k o 0L 0 pgeas (A S0 0

Wl e 3 g ¥ g5LsL (B



B GBI Seu BT 5w S ullew ey Cibla>

< GJlaw JULs 9 by ol

Q)”nul.:a\,f A}J\,JJJWq:wjjjb.ygfgkjadébﬁﬂfr Cj\f)@j'd)“&)ji}‘d)‘:ﬁﬁwLge‘JmACCTA—O JS.&
0L 5 (€ odens (sl 5 5ty kS b oo womis (led (B (5555 5Ll ol o 4 (5500 ) 5T 51 s ¥ (5513l (A 3 g oo (i Sty

ole s 3 oS Hhailen WS e 13 esliad 5,46 L5
Sl SLSUSS s Ol Yoo A Lo 5o G ol B s 50
5 BLE L) Wle S w o3lital 55 6 d slann ;S 51 aS
@ ol 5 5S1 S Saw o Sy pl Colls Sl ol Sl
V0 55 48 Sleg 1o b o ol 53 L Al alS s
o KA ) iz 4 S | 3CCTA alesl 5,50 i
Slp ot 53 58150 53 slgnig Slafss cnal lalole ¥
SVIXA dadl s (b 553wl slapSle Olag 53 SRalS
Sl oSS il o (gl 5 sST0 e ST 55 S ks Lo

.(\o)x\wﬁ);wajﬂuMw\,;Jw}x
L oSl JSG 5 o8 Sl (55 2 5 e Dl 0S5 Ol g
S Sl Kee S5l 655 58 5l eslizal b Sley 2 s
er;'-':v.:wﬂlQixg-&:ib..»;)@)udslﬁlajrpq)‘ﬁ
03 (5l 393 53 (S 750 SalS a4 e 5 ‘;L"-“iyj"-’-‘)'JJ

(9) 355 ASCT s

.@‘ﬁ%wﬁx‘sJ&z‘iahﬁ(D.CMH‘JW‘SJ;";

Lﬁuduogﬁju)xg(&foyﬂﬁﬂ:woJgs.gw\
VEMSY ol o i S50 o 53 b diees andd o 51

Y Jﬁ)b@r@dbbelﬁﬁh}Tf@\yjbECG
S Sl r.:.uﬁl ol ad b 4l sl sl OLES
4 ol ol slaiss LCCTA plowil (sl o el Sl e
o bbb 5 Som s sl b B CT sl nles

S S domid 9 S
3 53 g S n 5l CT (slaelaws 45 ol odd o
593 oalS gl s 3 58 5 s bl B g ls
SP 1l i 5,5 slas 258 ) CIBCT s L2005 g
Sl S ol Ain s 53 0581 ea s

S sk il (6358 Ohles 51 ok 534S 530 553



1790 by (g 6 jlosi (s jb Jlw

References

1-

8-

Ropers D, Rixe J, Anders K, Kittner A, Baum U, Bautz
W, et al. Usefulness of multidetector row spiral computed
tomography with 64-$\times$ 0.6-mm collimation and 330-
ms rotation for the noninvasive detection of significant
coronary artery stenoses. Am J Cardiol. 2006;97(3):343—
348.

Paul J-F, Abada HT. Strategies for reduction of radiation dose
in cardiac multislice CT. Eur Radiol. 2007;17(8):2028—-2037.
Gilard M, Cornily J-C, Pennec P-Y, Le Gal G, Nonent M,
Mansourati J, et al. Assessment of coronary artery stents
by 16 slice computed tomography. Heart. 2006;92(1):58-61.
Flohr T, Stierstorfer K, Raupach R, Ulzheimer S, Bruder H.
Performance evaluation of a 64-slice CT system with z-flying
focal spot. ROFO Fortschr Geb Rontgenstr Nuklearmed.
2004;176(12):1803.

Jakobs TF, Becker CR, Ohnesorge B, Flohr T, Suess
C, Schoepf UJ, et al. [Without Title]. Eur Radiol.
2002;12(5):1081-1086.

Hausleiter J, Meyer T, Hermann F, Hadamitzky M, Krebs
M, Gerber TC, et al. Estimated radiation dose associated
with cardiac CT angiography. JAMA J Am Med Assoc.
2009;301(5):500-507.

Hausleiter J, Meyer T, Hadamitzky M, Huber E, Zankl M,
Martinoff S, et al. Radiation dose estimates from cardiac
multislice computed tomography in daily practice impact of
different scanning protocols on effective dose estimates.
Circulation. 2006;113(10):1305-1310.

Hsieh J, Londt J, Vass M, Li J, Tang X, Okerlund D. Step-
and-shoot data acquisition and reconstruction for cardiac
x-ray computed tomography. Med Phys. 2006;33:4236.
Hein F, Meyer T, Hadamitzky M, Bischoff B, Will A, Hendrich
E, et al

Prospective ECG-triggered sequential scan

10-

11-

12-

13-

14

15-

16-

protocol for coronary dual-source CT angiography: initial
experience. Int J Cardiovasc Imaging Former Card Imaging.
2009;25:231-239.

Hirai N, Horiguchi J, Fujioka C, Kiguchi M, Yamamoto H,
Matsuura N, et al. Prospective versus Retrospective ECG-
gated 64-Detector Coronary CT Angiography: Assessment
of Image Quality, Stenosis, and Radiation Dose1. Radiology.
2008;248(2):424-430.

Kalender WA, Wolf H, Suess C. Dose reduction in CT by
anatomically adapted tube current modulation. II. Phantom
measurements. Med Phys. 1999;26:2248.
Weigold WG, Olszewski ME, Walker
256-slice
tomographic angiography. Int J Cardiovasc Imaging Former
Card Imaging. 2009;25:217-230.

Rybicki FJ, Otero HJ, Steigner ML, Vorobiof G, Nallamshetty
L, Mitsouras D, et al. Initial evaluation of coronary images
from 320-detector Int J
Cardiovasc Imaging Former Card Imaging. 2008;24(5):535—
546.

Petersilka M, Bruder H, Krauss B, Stierstorfer K, Flohr
TG. Technical principles of dual source CT. Eur J Radiol.
2008;68(3):362-368.

US Department of Health and Human Services, Public

MJ. Low-dose

prospectively  gated coronary  computed

row computed tomography.

Health Service, National Toxicology Program. Report
on carcinogens. 11th ed. Available at: http: // ntp.niehs.
nih.gov/index.cfm?objectid=32BA9724- F1F6-975E-
7FCES50709CB4C932. Accessed May 20, 2007.

Bischoff B, Hein F, Meyer T, Hadamitzky M, Martinoff S,
Schémig A, et al. Trends in radiation protection in CT:
present and future status. J Cardiovasc Comput Tomogr.

2009;3:565-S73.





