[ Downloaded from ismj.bpums.ac.ir on 2025-11-15]

[ DOI: 10.52547/ismj.23.1.27 ]

Iran South Med J 2020; 23(1): 27-35

/// crer Tb alabys

0B S K 0 a5
A g Gl Fblag Slas 5 S5 e ke oKl

(“’ﬂq %:,wa}})w—\‘o FES IR c)w‘fyj%—ﬁdb

39 Sl 10 g (il B (8159 BT 38 aril (3> 398 (wy y
015 LSENS (Sl ylins slows 43 OGS 4251 3o (ylilg 95 g 5 39S

S 3999291 SLoliws plu b 5T dwlio g 31 g S5 38

'(MD) J.é&“’s uJM g**\(MD) )@)’jﬁi J:.& cY(MD) ‘-;QJ“)S C’L«" c*\(MD) ‘;bﬂ l..é,..\w

Ol Gl b (Kb pske o8l ((3led Dbl 018358 S i |

lpl Gl Gl (K ke oA (53les Dl oy Os58 isu |

QAR tdlae 3 dy —QA/V/Y ddlae 8L 55)

o AS>

Sl Ollest st G Bl oo 5 ol oSl a3l o S50 VUL Gls 5 pa sla b, ) (S o SIS 5T e
L0k s lo 4 S ! jo OBl 5 5 OS5 3 slalsle 5 el 5 31,5 05T 53 andl ol 593 oy Suda b andllas ol .S
3 5 el X andl A go ool plu pdor 555 b andl Olgs cpl o 5 A3 plonil 5 (S35 p ke o231

o 4 45 s ol Sl VA 5 Olgz s 5 S48 Olsle 555 2 \YAP OLT G YR pnjp 3 51 el dalllae cnl tla by, 5 5 g0
Slaal ulal p Oley kb S 515 i I Ep5T 5 0gmlpn B Cob b el hgd 5 il SLOk,ley 53 b (golen
3 S dlons Olslay (2l Oy pebaos & 4ndl 553 Ol 35 5 350 595 Ol 9 Kb e dhans iy 4 K1 5 30 5

Olse 5 2howw ft;,;ueu;,i Gl sl he SIS u 5T MY 5 padeds O gl SIS Y8 5 Kdd gy p low VFA andllas ol s tlaaiil

395 b g 5 el Cowsts MSVIMGY)FA /¥4 550 glabslhe SIS 551 43 s MSVINGY) O04/YF 350 padeis 1,5 m 5l S50 593
At ded 8 s MGYXCM2 YVA/SY (glalslde 318 5 5T 53 OF awge s MGY YYV/YA paseis 15550 55 Ot phaw 4 and
Ml Ol b Slys e oot & 38 (2 S50 50 p im0 S WAV L oy b o)l 3 SR e 4 o 5 0 5w, 6 0L
25 MGY.CM2 FYV/ATY L vy oot & b o 58 o 43 andl 590 Ol5e o ity (ioma 351 b g1 0 PA/OVY MGY

S o 3loml Oley 0diaT (5l ($3b5 (2150 Jlas 45 Ao ity 5 55 I g BB Ol ol 53 andl (pd 595 O s 15 S 4ot
AV agrs ool bl 0dd 7 e Ol slwl Jole G Ol gy MGY Vv B Ve 51 mi pdr S50 555 coptioms ple Sliion 55 5
AL il g s 230 s LT gl el K 035 03Ul Sl ardl W ge sbaazdlie 0,5 ( SX5 dsb 55 Ol ke sl p
andlF 30 595 2 S sls OS5 S (5 BIS 5 T gl D5l

Ol e Gl (S o she sl (3 Ol oy 038 B i ) ea™

Email: amozham@yahoo.com
*ORCID:0000-0003-2026-2764
**ORCID:0000-0003-3049-5457


mailto:amozham@yahoo.com
http://dx.doi.org/10.52547/ismj.23.1.27
https://ismj.bpums.ac.ir/article-1-1240-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-15]

[ DOI: 10.52547/ismj.23.1.27 ]

YN OssS b SIS m5l s andl oo 593 OKen 5 STlsl

(V) ws
adl Sleslanal Loy Slays 5 paeld la B,
G Olg e LOT a5l &S s 325 K
5 LISl S il el gl Se
andl S oLl psl s dilen e S50
bl 0Ll sl b oy ol plad ) ol S
LS5 5l 3l 51 i Ol 55 5 558 5 A5
(A) L1 515 andl ool (26 51 36 s (5 me s
S Ak e oS o) 5 AlSe wdl ol
s st 5 O e gl 5 4 OVLS 5
oo a0 S SLOB 685 e 5sd e
a3l Sl iy s el 5 A8, s el
FE 5 W s Cosen Bl 5l S
Sl sl 30l e Sl S bl 51 Kledel s
Ras oy D d}\blo);(..aj e ol S ) o
355 (S5 s ) 53 S OS5 Ol et
St o o ,me 53 OVLS H5 4 o cdinen
035 ol 53 Al Oljs polle L2l WU 5 005 13
Lol 53 wials ol 553 et 1S 5
5 hse B a $os o Sl et W 55 50,
LS (S o ol 3 andl ST Sl pae 51 il s e

.(A=\Y)
Liles andl O3y Sloys 5 s gl iy, 4 S
ans 5 sl lomas Ll lileds gyl 55 MRI
B s SO X il s 5 slaelKans
e b as i ey eis s (00 3 VF) e e
5 et Olal gl belaws ol 5l eslizad
& by i g ge ) 45 Lol it Sl Sl
aoandl 555 S 5 andl 4 by e il 8 Dlel e

war s L0V cl (5,0 5 ke Ol o S

3 el S hy RSG5 e 3 SN
Ollgr 5 5 018255 L (sal30b slag e Sl
Soslial b a8 sl 5 (318 551 5 &gl 2 518
a3l Olgn s el 53 Ll 35 plowil oSOl 4]
Jyeme sbay ((0-F) 558 0 e e 4 3L5
e 055 ol 52 e3like B B8 55T 0les Ik
Wl i VS50 00 s S IS 5l 4 e
e Ollew cpl (B 5 Al Olsae s sboas 11
(0) el VLS 5 5

ok ool 0Ll s WSl axdl 30w 4 S
ol e b Dl ks L dlaly 5o g Ll ezl
5T 5l syl el Ol et (gl anl
035! S W 5 Jske DNA (i (F
Ol o sl ool e 31 0Ll 00 3 e 5 Jlad
(F) il o oSOl dndl Lo g

oaws 3l eslid b Wiy e slew 8L, axdl Olpe
255 edeeie (thermoluminescent) ~ixis il
A a5 a8 3 slaw Gy S5 » oy 2
o 4l 0 Oln 53 90 g0 Joate (oSGl dasl W e
L (DAP) Dose Area Product « it iike «
5 A IS o a1y Al e MGY.CM? o
OF Al & andl 5o odor a3 5 e Cpiomen
Effective Dose L ;i 33 SRR Sievert
S K S AS e | 48 e wslis (ED)
3DAP (5-A) Codl e (5l axdl e sla i,
andl a0 O Lo e os slaslas Sl as a ED
L s B S 5T glaolKans 355 Lo s 5 dzes
L Slew anil <l 3 ED 5 DAP Ol 5e dcsloes 42l
W5 (F) oS oo e 335 58 5 (oo D052 &
035 (eodS Ly andl jhast Sy W5 0 b 53

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.23.1.27
https://ismj.bpums.ac.ir/article-1-1240-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-15]

[ DOI: 10.52547/ismj.23.1.27 ]

\v4a4 %Jﬂ};ﬂé;}}/\ a_)\.a.i/cy}s;m.ﬁdl.»

e AN

Siemens Health care )
elsil Siemens Axion Artis (SystemGermany
o oS 5 L monoplane oKews 53 8 e
350l 50y Jame LSl inil W5 J ) 4 ED 5, DAP
Coyon ED 5 DAP v oSius 55 5 oSous
Olojles Lile gl slaslg 5 Lds o 0,8 51kl
Olslass (Sl pae dndl (1S ot 4y 55287 a3l (65 )
SIS asl gl polde e 4 LSS
G ugb a andl Gl Sl oplg s il ol
RS ol o 5l Gloyss g 4 5 LS Soley
b 813 sl bl 5 il 5 g0 andl

il 6 S s 5 B8 5T oas 55 e
S8 jsba ol s 5 e S eslial Sl g
s A ol bl axdl CdS sl el
Sl gsSwsosld 5 old bl Loy 5o 5 Ll
ail Ay Sl o gme W sy cfM/CU 23
Yolaaks o b slias 539 &y shs Ver BVY Sl
W r..}a.g 3l s sue

FB bl S bl Sl 4 axdl G ALS
2 5S35 5 el 3 5 A s OIS (6l eslind
3 A e S b (o0 Slaedd S s
Js (detector) 31 3 5T olKiws Kioles woman
15,5 e o ey 31 Al 2

N0 oy I sb canlllas ol s tandl gla sl )l
sssle amio gl Shled 5 e o gl WA
A L 5 et IS5 5T sladSis

S Sl o sl bk andl b glales sl
sba=ly el 55« ED 3 DAP 5 s S
5 MOY.CM? 0k mpe fetle 55 e
Sae¥ el cosa ey 2 sl ,MBY (5 S e
Loy oS Colanil J35 S dsles Gray ,a a5 el

b BLL s el Gl Dopg 8 okl S5 Al
5 0 Wie ool 51 oSSl dadl Olje g
sk a4 sleg by sl o andl Ol ey
o B 4 (G50 andl S i ax e RalS
9L 8l Ol s s s b ol dadllas ol ol
B P nFl e 3 Ol s S3sS Oy
S el oKl Gl el gladkla
St pbe 8los dadl 55 b ol iglia 5 510
e 03l (5512 S il il Slays 5 paldS
s (CT scan) Sl S (CXR) aw

oy plosil g S5l

L Sy 93l
Oy s 5 S358 Ohlaw Sy Sedul G
Co o (Goley Cle w45 el el JL VA 5
Gellalen 53 G5 B Sp5T 5 0ol 6
St Sy pole oS8 53 el A 5 (5l
o ole sy gl 3 anlas ol L S 513
oy el 4 TAF Il ole oLl glesl b ATas
L oS sp sl Jols andllas cpl s 59,5 slajlas
3 A B S sl e Sl b s asis Yl
15358 el en (CIN€) 318 55T (s 5 s S
Sl s 5 & Gl 5 A ploil 0T 6l
S0 ol allae 1l S Sl
SRS s i 23K 4 OlE e 3)lse cnl aher

Syes o3l L3 e Son ey

Sleoanst glasKws
L{Blﬁﬁ}jb&w)bé‘)u dtﬁ»f‘)l.af‘)ﬁ Lﬁf‘:"‘"}ﬂ 6[&3
5 Kad el (General electric Innvoa 2100)

s b e dgd Olslen gl S5

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.23.1.27
https://ismj.bpums.ac.ir/article-1-1240-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-15]

[ DOI: 10.52547/ismj.23.1.27 ]

Yo/ 0558 b B E 5T s andl pdo g0

O,\Ken 5 STl

L& Y8 ¢ pasll oy S 53 LU s Sy
o2t (Sl k5ol 5T ke plagsley
oot 3 S0 ST s (s pkas Glaeyl s JalS
La MY Gleys oS 5s 5 s oyl oo SO
o Lal O w8 ag, s 534S Gleys azws ¥

S I3 o 3
555 (JL YA Bobe V5D ole ¥V Ol les oo Gbie
V m doys TY/F 5 Jle 5 Olsle oy To/Y
O Log SV e 5 Loy YRY 5 JL P b
A ASNY hge s p SAS VY BYY 51Ol

O Jsis) A sl
3 i aws e bl Obben V dsdr s
Oblass (pl Sldad A Glpends 5 5550 Sleys
sl YP 5 Y4 N0 N0 Y (5 4 ames O s

0}‘&.’[}&); &é‘;y; Sl (A J‘g.\:-

s b padnts HE 5T L O len 05 5

Sl ol _
oSk o35 S

sbre

v£/44 VYV |

AY/\Y ag/Ys Y

FOY £5/5 v

VAV O¥/+ Y ¥ o) o
oY/+\ fYVE 0

SY/PA &Ans Js

Vo/eA VA/A |

2N /AN Y

\V/AY \VETY v Ois
VO/AD VoY i (¢ S548)
§/V VWYY 0

AY/OV V#I9¥ Js

sl g\ﬁﬁyidm&w; Olendas Jawj:,aw

ol 0 dd 4D Y Jgdr 55 Olles s O s

500 ST O apd e Sl oz p 5SS
3L Sl SIS 5 ds) S ol Ol Gray a1
S35 g e 5 S50 353 SiEVEIT 505 S aseial,
(O8) XS o s 15 8L 55 0 SIS 5 Js5 S
el&ins W) il s Sievert 5 Gray ol
O =AY D) des ol I8 318 5l
slcdls Glaal wlal 5 Oblen @ndlas ol s
03 Ay LS el s gy S8 5
5 (ASD) as G paB i Gl 055 ¥
St Sl i 5 (VSD) 2 2
S5l 5 o slaamys 0L bl 5 (PDA) U
S ey S Olps 4 ey o9 S 53 5 s
I3 galinbe s 5 o S O gl B
@ Ohlew 3l s 0 cpl e ool 55 L esls gl
I R

S Ly addllas opl el 1 NS Sl
s et Sip pile oK (S G
Y40 SV Gl S L5 e S 5 ey
A s 325 & IRSUMS.MED.REC

bl S 5 4 320

SPSS Jizse 5 5 sslizal L ol aslllas glacals
Gt opl 5 23S 15 e s WAl
Ohley Sl Seas Sledbl & Lo slaesls
clasl e 5 1S5l clolans oloas
Sl Sl slaasili S eslisl b oo
Ll S8 Ok ey 5 ale Gl

laazsly

ol A S 13 s 5y 50 sle VEA andllas il s

Lﬁﬁl_}g}t‘.}T‘ﬁ ;.w” ““Lﬁﬁ‘;ﬁfiz\&»)jJ)Jd\)La.y

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.23.1.27
https://ismj.bpums.ac.ir/article-1-1240-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-15]

[ DOI: 10.52547/ismj.23.1.27 ]

\v4a4 %.ﬁ)};ﬂ.};}}/\ UL«.&/(_,—»}%JL.»

P eb /T

(S ey e g s oled ok les
A mer ea b Okl 55 s 5l Jols ml
Clir 353 (ED) andl e 355 oSl ¥ Ui
Ol 1y jslie 5 505 ple 5 (DAP) (glakais
A plnil S sl 5 ol Ol e st s e
elil O3 Law gt 5 456 POYEO/FA Ol les sl
3y 4ids FUYARYENO SIS oul sy

(¥ Jsa)

srelKainws Slegdiss L gie (¥ J gt

ol aadlle s IS 50

Sere 1l 5 Jam o s
VYV 2V/AD [CAPPIS
AAAZEARVAZVAN] el s
¥ R

5 oE s WS O e Sl Sl w s L

S 55T elKaus Lul b 5 andl odo glajss

Clgd‘ QLAJ' IR VPP gb} APSEIRPS “ L_’:}d Sl (v J}.X?

Olslos 51 09,8 0 53 andl 595 Ol 5 prews

Slrs I il oSl 035 s
\/#Y £/5V \
Y/ #/5 Y
\7A%d FING Al )
S S 55T glalas slaws
AAL O/ f
4/04 AOF o
O/NA #IYY s
oY/ £1/4¥ \
INVAN FA/ON Y
Y4/ YA¥ Y
(MSV) MGY) i3 555 Oljpee
YV/V YEVE ¥
VYA Y Or/YY o
OF/AY FY/Fs &
[NA7ZAid AAZATA \
OF\/¥0 FY/INY Y
YOVA/OV FV/E0 ¥
<mGy.cm2) a>U 4y 595 Ol
YOF/\A A f
VYY/VY YV/ITA ()
VEYIVE fY/08 K
/44 /AT \
Y/AA \\Via% Y
o/f0 /¥ ¥
(@U) axdl J:.;L oL
o #/4) ¥
VA0 \Y/AD o
£/9 VYA s
Y1/Y4 Y4/vq \
YY/$A #1/0¥ Y
VO FYYY Y
(433) w5 ploei) Ol ke
YV/VY £¥/00 f
YAQ OY/TA o
YV/¥ FV/AY Is

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.23.1.27
https://ismj.bpums.ac.ir/article-1-1240-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-15]

[ DOI: 10.52547/ismj.23.1.27 ]

TV 0558 b B E 5l 4o andl pdo 4o

O,\Ken 5 STl

L3 g 03 S Cobys ol 55 MGYD 5l 1S 48 55
Gl Olgn ol 528 5 (6 505 Gl 53 (V)
Ohles @3dpoly cilos sbaolSaws 5l Jol>
So 3l Ao Yo s Ohley (Wl ED 5 as s
doys Ve s s MGYY-£e ri.ﬂ AU gla Sl
MGYY+ 51 S o g Ot sl Sl 5w 5
=SSP S5 RE 45 LA wx gt [l cpl 3y
Sl S 33 53,5 T ) (Sl S e s
Ot SRl (S 53 53,50 Frv 3) W 4
Ll QYD) 55 oarle S 513550 Avesa ) Las e
Jsb 5o MGYYr 51 S dedl Oy Sl o
o Sl g o g d 593 Ol g 4y S
b oS Sy &5 Sl 3B 35 555 Oliee ol

OF 5070 Q) das sl
Sleas ple by JSp3l Loy Sl
e s das e el (S5 sk 0 1y il

Ll oo il OUT anil rezes
CotS 5 sl SESS S el pk

S ke Oley Sl pn S ol S5 w e5Y

OF amdl Wy Ol 53 @idmsly slaelKans
wLﬂ‘ » LY 6)}144.: .LSL;O bbu\ CJ_}UJ LAeK’I.wJ
oSz b 315 551 5 S ED (slandllae ol
ROl et 03 558 S sl Ml VE
gladlas glaasl L 3las 5 (V0) 5 MSV ¥/A
#Y sluls multi detector - Sul 5w s S0
A5 S5 HEnFl G sl S Sl
mSviy-\¢ B J&.}" ax il 393 S ol tl;u‘

(O8) 238 s
WS35 318 5 5T A 53 Geos S el
5 COyxCm? \Weo  _asis Oyl y w8 DAP
s CBYXCM? YYFY (L s alslis 5l 50 DAP

DAP S ED 0l5e o s 45 3l 0L ol mils
3 VSD s 550 S 5 Shlew 4 by
PYVIAFY 5 MGy PAOY e &S s S
Ogmal 53,8 Gl Olpe 5 Aol Cewsas MGyxCM?
JB 3 B s ol Olegen a5 5 esla
S ats

B s oMlae ED bugie Ol fiomen
OOlde 53 DAP Lav gie Ol 5 MGY YA/NQ
A2 desles MGYXCM? SVA/SY 15 |15
Ol 2 S8 53 @b 5 oKl Ol il
sy Ol o iie o s Cely Olojes
Teeed 3 ey S Oy e bl sls jolazs
VSD s 3550 50 ol (,l._a 31 eslais] e

A3 SIS 2l e Sl i

&

—=

5 S558 Olles DAP SED 0lje ol ialllas s
WS 5 G ST s S Sl s
et MSusl ED 5 a8 asis
SSe5l ED 5 mSvmGy) 0+/YYssu~
5 el Cewsas MSVIMGY) FANFY 50 glals e
sMGY FYV/YA asis 315 55T DAP L g
FYASY gl 1 S oul s DAP Lo g
.55 MGyxcm?

&Sl sl L6 e &S esdse S
ool s ednl 53 Ol e sbogl Jlaas! oy o o3
S Sl 958 51 aadlas s ol Ol
Al 6 s,5e 513 03 ke 5 0 Ol (oo
andlae OF ol bl 5 a8 s S asiie SO
ED « (sl 3l s 0l g5 2 el ol Ol

3l Sl Y s g e S il s MGYVe 51 i

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.23.1.27
https://ismj.bpums.ac.ir/article-1-1240-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-15]

[ DOI: 10.52547/ismj.23.1.27 ]

\v4a4 %")‘JJAJ}J&/\ a_)\.a..i'c/(y}s:mﬁdl—»

P b /T

S 7S 4o
35 oSSl sl oS W 5 claelSius 31 zaS eslinud
b el glaoll o as Ml 51 0Ll 55 5 OS5 S
)b_g.buébl.ﬂ.’&w‘d;;ﬁ\ ijdjﬁsﬁwl U’l‘)‘
oSl 5 s 5 1S 5T sl hs 5l s
Uﬂl 9 sl )ng ngjjﬁb\) (_QLAaKZ.»J )iLA 9
Lol cllods azliis V.S BEL) .,U}A Q\j&m LAeKJ.wJ
g ednl 3 WSOl sl 5l S eslizl ple et
CelSavs 3l eslizal L WSl il 1 oS g
il pl 333 GG A el (g6l e iy
st Jlazl (b o OF ol 335 S2alS 5 Ollew &
o b O, dex I oal el Sl A58l

S g ol

H Ses (Ko psle oKl 5l s

J}—Javﬁ &"J‘b 9
Cfl:a alas

Oy OBy by wile o)l 6 Sp

RGO I W

References:

SIS u5l DAP ol Gass s bl L(0) A
S5 251 DAP 5 cGyxem? ¥YV/fA asis
A3 5 ms CGYXCM? $0v 5 50 (gladstle
(853l aelKaiws b 3 ED axdl 0l L5 5
» ,» digital subtraction :s, L Sy,
S5l 5 e Lol (A) LS 0 3! MSV I L ED o0
A oo s Sl (5o s MSVY 350~ ED (S
MSV+ /0 354>~ ED 0l Lo Sy, 518 5 MSVY
FaS slaypiS s S s (V) S e sl
VO o ED ws anis esles oS K catil anw
(#) Ll o sl MSV

olSaws DAP S ED Ulps iG55 35050 40 x5 L
osls Sloys 5 obssel ook law b5 31 S 55
5 il ol Gl sla (San esle
35 Sl a5 Ll 3 g mhaw s ladle
ar g b 3 glay 58 4 Sl (5 50l WSSl Ax
Bl anw s Loy 528 5l pdn 4 Coned Lol L3S 0 W) 5
el Y el ol 423l DAP S ED 55
S U 035 sor b 3 axdl aend 3 5]
sl 51 2L O e Olge il Gl IS5
oo b Ohles jes dsb s balKaus 31 ol
b oSl S Sl ST sladle 53 amilin Ll (s
il oSSy golKaws ple b s 31 S 55T 5
Ol o old) Jlazl 558 susee e3lizul K

(\V—Y' gY g\) JJ‘J J}?—j

1.Bacher K, Bogaert E, Lapere R, et al. Patient-
Specific Dose and Radiation Risk Estimation in
Pediatric Cardiac Catheterization. Circulation
2005; 111(1): 83-9.

2.Hoffmann A, Engelfriet P, Mulder B. Radiation
Exposure During Follow-up of Adults with

Congenital Heart Disease. Int J Cardiol 2007;
118(2): 151-3.

3.Andreassi MG, Ait-Ali L, Botto N, et al. Cardiac
Catheterization and Long-Term Chromosomal
Damage in Children with Congenital Heart
Disease. Eur Heart J 2006; 27(22): 2703-8.

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.23.1.27
https://ismj.bpums.ac.ir/article-1-1240-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-15]

[ DOI: 10.52547/ismj.23.1.27 ]

T 0558 b B E 5T s andl pdo g0

OKen 5 STl

4. Ait-Ali L, Andreassi MG, Foffa I, et al.
Cumulative Patient Effective Dose and Acute
Radiation-Induced Chromosomal DNA
Damage in Children with Congenital Heart Dis-
ease. Heart 2010; 96(4): 269-74.

5.Chida K, Ohno T, Kakizaki S, et al. Radiation
Dose to the Pediatric Cardiac Catheterization
and Intervention Patient. AJR Am J Roentgenol
2010; 195(5): 1175-9.

6.Zewdu M, Kadir E, Berhane M. Assessment of
Pediatrics Radiation Dose from Routine X-ray
Examination at Jimma University Hospital,
Southwest Ethiopia. Ethiop J Health Sci 2017;
27(5): 481-90.

7.Ward R, Carroll WD, Cunningham P, et al.
Radiation Dose from Common Radiological
Investigations and Cumulative Exposure in
Children  with  Cystic  Fibrosis:  An
Observational Study from a Single UK Centre.
BMJ open 2017; 7(8): e017548.

8.Wildgruber M, Miller-Wille R, Goessmann H,
et al. Direct Effective Dose Calculations in
Pediatric ~ Fluoroscopy-Guided ~ Abdominal
Interventions with Rando-alderson Phantoms—
Optimization of Preset Parameter Settings. PloS
One 2016; 11(8): e0161806.

9.Pearce MS, Salotti JA, Little MP, et al.
Radiation Exposures From CT Scans In
Childhood And Subsequent Risk Of Leukaemia
And Brain Tumours: A Retrospective Cohort
Study. Lancet 2012; 380(9840): 499-505.

10.Akhlaghi P. Estimating the Radiation-Induced
Cancer Risks in Pediatric Computed
Tomography. Iran J Med Phys 2016; 13(4)
:218-27.

11.Travassos LV, Boechat MCB, Santos EN, et
al. Evaluation of Radiation dose in Voiding
Cystourethrography in Children. Radiol Bras
2009; 42(1): 21-5.

12.Smith-Bindman R, Moghadassi M, Wilson N,
et al. Radiation doses in Consecutive CT
Examinations from Five University of
California Medical Centers. Radiology 2015;
277(1): 134-41.

13.Kutanzi K, Lumen A, Koturbash I, et al.
Pediatric Exposures to lonizing Radiation:
Carcinogenic Considerations. Int J Environ Res
Public Health 2016; 13(11): 1057.

14.Miglioretti DL, Johnson E, Williams A, et al.
The Use of Computed Tomography in
Pediatrics and the Associated Radiation
Exposure and Estimated Cancer Risk. JAMA
Pediatr 2013; 167(8): 700-7.

15.Jadhav SP, Golriz F, Atweh LA, et al. CT
Angiography of Neonates and Infants:
Comparison of Radiation dose and Image
Quality of Target Mode Prospectively ECG-
Gated 320-MDCT and Ungated Helical
64-MDCT. AJR Am J Roentgenol 2015;
204(2): W184-91.

16.Harbron RW, Pearce MS, Salotti JA, et al.
Radiation doses from Fluoroscopically Guided
Cardiac Catheterization Procedures in Children
and Young Adults in the United Kingdom: A
Multicentre Study. Br J Radiol 2015; 88(1048):
20140852.

17.Aliasgharzadeh A, Shahbazi-Gahrouei D,
Aminolroayaei F. Radiation Cancer Risk from
Doses to Newborn Infants Hospitalized in
Neonatal Intensive Care Units in Children
Hospitals of Isfahan Province. Int J Radiat Res
2018; 16(1): 117-22.

18.Nickoloff EL, Lu ZF, Dutta AK, et al.
Radiation dose Descriptors: BERT, COD,
DAP, and Other Strange Creatures.
Radiographics 2008; 28(5): 1439-50.

19.Herath L, Rosairo S. Effective Dose and Dose
Area Product Assessment for Postero-Anterior
Erect Chest X-ray Examinations of Adult
Patients in a Selected Teaching Hospital in
SriLanka.  9th  International = Research
Conference. 2016 Sep. KDU, Sri Lanka.

20.Shokrolahi F, Aliasgari E, Mirzaie A.
Cytotoxic Effects of Titanium Dioxide
Nanoparticles on Colon Cancer Cell Line
(HT29) and Analysis of Caspase-3 and 9 Gene
Expression Using Real Time PCR and Flow
Cytometry Iran South Med J 2019; 21(6):
426-438

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.23.1.27
https://ismj.bpums.ac.ir/article-1-1240-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-15]

[ DOI: 10.52547/ismj.23.1.27 ]

Iran South Med J 2020; 23(1): 27-35

Original Article

Effective Dose of Radiation in Diagnostic and
Interventional Cardiac Angiography among Pediatrics
and Adolescents in Hospitals of Shiraz University of
Medical Sciences versus Other Radiology Devices

MR. Edraki (vp)'", E. Karimi (vp)?, H. Amoozgar (vp)™, MR. Navaeifar (vp)?

! Department of Pediatric Cardiology Ward, Nemazi Hospital, Shiraz University of Medical Sciences, Shiraz, Iran
2 Department of Pediatric Ward, Nemazi Hospital, Shiraz University of Medical Sciences, Shiraz, Iran

(Received 25 Sep, 2019 Accepted 10 Dec, 2019)

Abstract
Background: Cardiac catheterization and angiography are diagnostic and therapeutic imaging modalities
that produce the highest X-ray radiation, which might impose lifelong risks to patients. This study aimed to
evaluate radiation burden among children and adolescents with congenital heart diseases, who underwent
cardiac catheterization and angiography. Then the results were compared with other imaging modalities.
Materials and Methods: In this prospective study, children and adolescents with congenital heart diseases
were consecutively evaluated from April 2017 till November 2017. This research was designed in Namazi
and Faghihi teaching hospitals affiliated to Shiraz University of Medical Sciences, Shiraz, Iran. In addition
to the basic data and total radiation time, effective dose and dose area product were assessed for each patient.
Results: We enrolled 148 consecutive patients under 18 years old, who underwent 36 diagnostic and 112
interventional cardiac catheterizations. Effective dose was 50.23 mGy in the diagnostic catheterizations, and
48.39 mGy in the interventional angiographies. Also the dose area product was 427/28 mGy.cm? in the
diagnostic catheterizations, and 476.62 mGy.cm?in the interventional angiography.
The most time-consuming cine fluoroscopy pertained to ventricular septal defect closure and (11.67
seconds) and the most effective dose and dose area product pertained to the same procedure, as well (68,514
mGy and 623,843 mGy.cm? respectively).
Conclusion: Effective dose and dose area product in cardiac catheterization were desirable, and some
previous studies revealed that carcinogenic effect of X-ray radiation is more prominent when effective dose
is more than 70-100 mGy. Thus the effective dose might not cause hazardous outcomes if other x ray
modalities are not frequently requested for them in future.
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